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INTRODUCTION

From its inception 15 years ago, Unitrode has acquired a reputa-
tion for maintaining an unusually high level of quality, perfor-
mance, and reliability in its entire line of silicon semiconductor
devices. Excellence was first established with Unitrode’s uniquely
controlled 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) DoorbelI®
Rectifier Modules to provide reliable, economic solid-state recti-
fier tube replacements in high-voltage power supplies, (2) Diode
Stacks that require no compensation, (3) SCRs fast enough for
laser pulse modulators, (4) solid-state A.C. Switches, and (5) the
first Hybrid Power Switching Circuits for Switching Regulator
applications in the industry.
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SALES OFFICES

I. ADMINISTRATIVE SECTION

Presented below is a list of Unitrode District Offices, Domestic Representatives, and Foreign Representatives. For in-
formation on Unitrode’s domestic distributors in your area, contact the local Unitrode Manufacturer's Representative

or District Sales Office.

UNITRODE FIELD OFFICES:
Eastern Regional Office, 580 Pleasant Street, Watertown, Mass. 02172 (617) 926-0404

Western Regional Office, 15300 Ventura Boulevard, Suite 421, Sherman Oaks, California 91403 (213) 783-1301

Midwest District Office, 440 East Dixie Drive, West Carrollton, Ohio 45449 (513) 859-5872

New York District Office, 20 Route 110, Suite 1009, Melville, New York 11746 (516) 549-5400, (201) 487-3045
Mid-Atlantic and Southeast District Office, 500 Office Center Drive, Suite 118, Ft. Washington, Penna. 19034 (215) 542-9112

DOMESTIC REPRESENTATIVES

ALABAMA

20th Century Marketing, Inc.
Hertz Skycenter

P.0. Box 6127

Huntsville — 35806
205-772-9237

ARIZONA

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

Scottsdale — 85252
602-994-9388

ARKANSAS
See Texas

CALIFORNIA — NORTHERN
Brooks Technical Group
2465 East Bayshore Drive
Suite 345

Palo Alto — 94303
415-328-3232

CALIFORNIA — SOUTHERN
Unitrode Corp.

15300 Ventura Blvd.

Suite 421

Sherman Oaks — 91403
213-783-1301

S.R. Electronics

8333 Clairmont Mesa Blvd.
Suite 213

San Diego — 92111
714-565-8411

Astralonics

P.O. Box 946

Newbury Park — 91320
805-498-3988
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COLORADO

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

CONNECTICUT

Kanan Associates

P.O. Box 127

Washington Depot — 06794
203-868-0513

DELAWARE
See Pennsylvania — Eastern

DISTRICT OF COLUMBIA
See Maryland

FLORIDA

Conley & Associates, Inc.
P.O. Box 668

West Broadway

Oviedo — 32765
305-365-3283

Conley & Associates, Inc.
1612 N.W. 2nd Ave.

Boca Raton — 33432
305-395-6108

Conley & Associates, Inc.
2821 Kimberly Lane
Tampa — 33618
813-933-3183

GEORGIA

20th Century Marketing, Inc.
6175 Ridgeway

Douglasville — 30134
404-942-6483

IDAHO
See Washington

ILLINOIS — NORTHERN
Carlson Electronic Sales Co.
7448 North Harlem Ave.
Chicago — 60648
312-774-9022

ILLINOIS — SOUTHERN
See Missouri

INDIANA — NORTHERN
See lllinois — Northern

INDIANA — SOUTHERN
Baehr, Greenleaf

& Associates, Inc.

P.0O. Box 6191

1917 Fairfax Avenue

Ft. Wayne — 46806
219-447-1608

IOWA
See lllinois — Northern

KANSAS

Carlson Electronic Sales Co.
2310 West 75th Street
Shawnee Mission — 66208
913-432-2144

KENTUCKY
See Ohio

LOUISIANA
See Texas

MAINE
See Massachusetts

MARYLAND
New Era Sales Inc.
300 Hospital Drive

Suite 218

Glen Burnie — 21061
301-768-6666
MASSACHUSETTS

Kanan Associates
100 Main Street
Reading — 01867
617-944-8484
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DOMESTIC REPRESENTATIVES (Continued)

MICHIGAN

J. L. Montgomery Associates
25160 Lahser Road
Southfield — 48075
313-358-2616

J. L. Montgomery Associates

2215 Oak Industrial Drive, N. E.

Grand Rapids — 49505
616-774-9308

MINNESOTA
Charles E. Bohlig Co.
P.O. Box 16183
Minneapolis — 55416
612-922-7011

MISSISSIPPI
See Alabama

MISSOURI — EASTERN
Carlson Electronic Sales Co.
453 North Lindbergh

St. Louis — 63141
314-991-0262

MISSOURI — WESTERN
See Kansas

MONTANA
See Washington

NEBRASKA
See Kansas

NEVADA — NORTHERN
See California — Northern

NEVADA — SOUTHERN
See Arizona

NEW HAMPSHIRE
See Massachusetts

NEW JERSEY — NORTHERN
Unitrode Corp.

20 Route 110

Suite 1009

Melville, N.Y. — 11746
201-487-3045

NEW JERSEY — SOUTHERN
See Pennsylvania — Eastern

NEW MEXICO
See California — Northern

NEW YORK — METROPOLITAN

AND LONG ISLAND
Unitrode Corp.

20 Route 110

Suite 1009

Melville — 11746
516-549-5400

NEW YORK — UPSTATE
Reagan/Compar Albany, Inc.
6 Highland Avenue

Albany — 12205

518-489-7408
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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.
P.0.Box 135

Endwell — 13760
607-723-8743

NORTH CAROLINA
P.J. Nahser, Inc.

1349 S. Church Street
P.O. Box 432
Burlington — 27215
919-226-8053

NORTH DAKOTA
See Minnesota

OHIO

Baehr, Greenleaf

& Associates, Inc.
9505 Montgomery Road
Cincinnati — 45242
513-891-3826

Dayton

513-426-5485

Baehr, Greenleaf

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

Baehr, Greenleaf

& Associates, Inc.
P.O. Box 5722
Columbus — 43221
614-486-4046

OKLAHOMA
See Texas

OREGON
See Washington

PENNSYLVANIA — EASTERN
GCM Associates

275 Commerce Drive

Ft. Washington — 19034
215-646-7535

PENNSYLVANIA — WESTERN
Covert & Newman Co.

300 Mt. Lebanon Blvd.
Pittsburgh — 15234
412-563-0303

RHODE ISLAND
See Massachusetts

SOUTH CAROLINA
See North Carolina

SOUTH DAKOTA
See Minnesota

TENNESSEE
See Alabama

TEXAS

Semiconductor Sales Assoc.
312 N. Central Expressway
Suite 204

Richardson — 75080
214-321-6181

UTAH

Simpson Associates, Inc.
2480 South Main Street
Suite 105

Salt Lake City — 84115
801-486-3731

VERMONT
See Massachusetts

VIRGINIA
See Maryland

WASHINGTON
SD-R2

14040 N.E. 8th Street
Bellevue — 98007
206-747-9424

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
7370 Cote St. Luc
Suite 210

Montreal 267, Quebec
514-487-3434
Kaytronics Limited
1001 Finch Ave., W.
Downsview, Ont.
416-638-5511

BRITISH COLUMBIA
See Washington
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FOREIGN REPRESENTATIVES AND DISTRIBUTORS

AUSTRALIA

C.E.M.A. (Distr.) Pty. Ltd.
P.O. Box 578

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

TELEX: 790-22846

DENMARK

A. Fredslund Pedersen
Finsensvej 39
Copenhagen F.

Tel: Godthab (01-36) 9050
TELEX: 855-15052

ENGLAND

Walmore Electronics Limited
11-15 Betterton Street,

Drury Lane

London WC2H 9BS

Tel: 01-836 1228

TELEX: 851-28752

FINLAND

Nores & Company, Oy.
Fabianinkatu 32
Helsinki 10

Tel: 13-360

TELEX: 857-121676

FRANCE

Almex S. A.

Zone Industrielle d'Antony
48, rue de I'Aubepine
92160 Antony

Tel: 666-21-12

TELEX: 842-28823

Spetelec

Cidex Al1l

94532 — Rungis Principal
Tel: 686-56-65

TELEX: 842-25801
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GERMANY

EBV Elektronik GmbH
Gabriel-Max-Str. 72

8 Munich 90

Tel: 089/64-40-55/8
TELEX: 841-0524535

EBV Elektronik GmbH
Oststrasse 129

4 Duesseldorf

Tel: 0211-8-48-46-46/7
TELEX: 841-8587267

EBV Elektronik GmbH
Myliusstrasse 54

6 Frankfurt/Main 1
Tel: 0611-72-04-16/8
TELEX: 841-413590

EBV Elektronik GmbH
Alexanderstr. 63

D-7 Stuttgart 1

Tel: 0711/24 74 81
TELEX: 841-0722271

ISRAEL

S.T.G. International

52 Nachlat Benjamin Street
P.0.B. 1276

Tel-Aviv

Tel: 53459

TELEX: 922-03-2229

ITALY

Comprel s.r.l.

Viale Ca Granda 2
20162 Milano

Tel: 64.38.519, 64.38.763
TELEX: 843-32250

Mediterranean Trading Co. SRL
Via Lombardia 30

Roma, 00187

Tel: 481. 976, 479. 070

I. ADMINISTRATIVE SECTION

JAPAN

Rikei Corporation

1-18-14 Nishi Shimbashi
Minato-Ku

Tokyo 105

Tel: 03-591-5241

TELEX: 781-J24208, J23772

NETHERLANDS

Koning en Hartman
Elektrotechniek B.V.

30 Koperwerf

The Hague 2033

Tel: 67-83-80

TELEX: 844-31528

NORWAY

Neco A/S

Stanseveien 4

P.O. Box 81, Ovre Grorud
Oslo 9

Tel: 25-93-10

TELEX: 856-19247

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

Cape Town, Cape 8000
Republic of South Africa
Tel: 45-7656/7

TELEX: 960-577320

SWEDEN

Swedish Electrolink AB
Stora Nygatan 39

11127 Stockholm

Tel: 08-11-45-95

TELEX: 854-11848

SWITZERLAND
Rotronic AG
Rautistrasse 12
8047 Zurich

Tel: 0152-32-11
TELEX: 845-56135
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ORDERING INFORMATION I. ADMINISTRATIVE SECTION

TERMS AND CONDITIONS

All factory orders are subject to a $250 minimum charge.*
Orders are F.Q.B. factory.
Terms Net 30 days.

*Contact your Unitrode Representative for the name of the local Unitrode Distributor
for the purchase of requirements under $250.

HIGH RELIABILITY SCREENING:

Unitrode offers a standard high reliability screening program called
“HR 201 Screening” for most of its standard products. Parts with this screening
can be ordered from the factory by calling out the Unitrode HR 201 specification
applicable to the product being ordered. See section titled “Reliability
Processing” for further information and the Unitrode O. E. M. Price List for costs.

INSULATED STUDS

Power Rectifiers and Zerer Diodes with insulated studs can be ordered
from the factory by adding a V or W suffix to the part number. See section
titled “Packaging Data " under Applications for a detailed description of the
V and W studs.

REVERSE POLARITY

To order Power Rectifiers or Zeners with reverse polarity (anode to stud)
add an “R” suffix to the part number.

SPECIAL LEAD MATERIAL

For axial leaded Rectifiers or Zeners with special leads, add suffix M, N, T,
U, V,W, S, R, or Q to the part number. See section titled “Packaging Data”
under Applications for a description of the available special leads.

UNITRODE CORPORATION » 580 PLEASANT ST.
WATERTOWN, MASS. 02172 « TEL. (617) 926-0404
TWX (710) 327-1296 + TELEX 922-414 10 PRINTED IN US.A.



X3ANI 38NNN 1dvd i



12



II. PART NUMBER INDEX

PAGE PART NUMBER DESCRIPTION PAGE PART NUMBER DESCRIPTION
ZENER RECTIFIER
* 1N3016-1N3043 1.0W; 20% 61 1N4944JAN 1.0A; 400V
* 1N3016A-1N3043A 1.0W; 10% 61 1N4944JANTX 1.0A; 400V
* 1N3016B-1N3043B 1L.0W; 5% 61 1N4944JANTXV 1.0A; 400V
* 1N3016B-1N3043BJAN 1.0W; 5% 61 1N4946 1.0A; 600V
* 1IN3016B-1N3043BJANTX 1.0W; 5% 61 1N4948JAN 1.0A; 600V
* 1N3044-1N3051 1.0W; 20% 61 1N4946JANTX 1.0A; 600V
* 1N3044A-1N3051A 1.0W; 10% 61 1N4946JANTXV 1.0A; 600V
* 1N3044B-1N3051B 1.0W; 5% ZENER
RECTIFIER 63 1N4954-1N4969 5.0W; 5%
53 1IN3611 1.0A; 200V 63 1N4954-1N4969JAN 5.0W; 5%
53 1IN3611JAN 1.0A; 200V 63 1N4954-1N4969JANTX 5.0W; 5%
53 1IN3611JANTX 1.0A; 200V 63 1N4954-1N4969JANTXV 5.0W; 5%
53 1N3612 1.0A; 400V 63 1N4970-1N4975 5.0W; 5%
53 1IN3612JAN 1.0A; 400V 63 1N4970-1N4975JAN 5.0W; 5%
53 IN3612JANTX 1.0A; 400V 63 1N4970-1N4975JANTX 5.0W; 5%
53 1N3613 1.0A; 600V 63 1N4970-1N4975JANTXV 5.0W; 5%
53 IN3613JAN 1.0A; 600V 63 1N4976-1N4983 5.0W; 5%
53 1N3613JANTX 1.0A; 600V 63 1N4976-1N4983JAN 5.0W; 5%
53 1N3614 1.0A; 800V 63 1N4976-1N4983JANTX 5.0W; 5%
53 1N3614JAN 1.0A; 800V 63 1N4976-1N4983JANTXV 5.0W; 5%
53 1IN3614JANTX 1.0A; 800V 63 1N4984-1N4988 5.0W; 5%
* 1N3656 0.75A; 200V 63 1N4984-1N4988JAN 5.0W; 5%
* 1N3657 0.75A; 400V 63 1N4989-1N4996 5.0W; 5%
* 1N3658 0.75A; 600V 63 1N4989-1N4995JAN 5.0W; 5%
RECTIFIER STACK 392 1N5063-1N5090 3.0W; 5%
392 1N5104-1N5117 3.0W; 5%
LN RECTIFIER * 1N5118-1N5122 5.0W; 5%
IN3957 1.04; 1000V * 1N5123-1N5128 5.0W; 5%
* 1N3981 2.0A; 200V « iN A RO,
N 1N3982 2.0A: 400V 5129-1N5134 5.0W; 5%
y
* | 1N3983 2.0A; 600V RECTIFIER
ZENER B 1N5180 4.0A; 100V
392 1N4096 3.0W; 5% * 1N5185 3.0A; 60V
DA 3.0A; 100V
392 1N4097 3.0W; 5% 65 1N5186 :
392 1N4098 3.0W: 5% 65 1N5186JAN 3.0A; 100V
' 65 1IN5186JANTX 3.0A; 100V
RECTIFIER 65 1N5187 3.0A; 200V
55 1N4245 1.0A; 200V 65 1N5187JAN 3.0A; 200V
55 1N4245JAN 1.0A; 200V 65 IN5187JANTX 3.0A; 200V
55 1N4245JANTX 1.0A; 200V 65 1N5188 3.0A; 400V
55 1N4245JANTXV 1.0A; 200V 65 1N5188JAN 3.0A; 400V
55 1IN4246 1.0A; 400V 65 IN5188JANTX 3.0A; 400V
55 1N4246JAN 1.0A; 400V 65 1N5190 3.0A; 600V
55 1N4246JANTX 1.0A; 400V 65 IN5190JAN 3.0A; 600V
55 1N4246JANTXV 1.0A; 400V 65 1N5190JANTX 3.0A; 600V
55 1N4247 1.0A; 600V * 1N5206 2.0A; 440V
55 1N4247JAN 1.0A; 600V % 1N5207 4.0A; 400V
55 1N4247JANTX 1.0A; 600V * 1N5320 1.0A; 120V
55 1N4247JANTXV 1.0A; 600V * 1N5330 0.5A; 1500V
ZENER 67 1N5415 3A; 50V
* 1N4321 1.0W; 10% 67 1N5415JAN 3A; 50V
57 1N4461-1N4488 1.5W; 5% 67 1N5415JANTX 3A; 50V
57 1N4461-1N4483JAN 1.5W; 5% 67 1N5416 3A; 100V
57 1N4461-1N4483JANTX 1.5W; 5% 67 1N5416JAN 3A; 100V
57 1N4461-1N4483JANTXV 1.5W; 5% 67 1N5416JANTX 3A; 100V
57 1N4489 1.5W; 5% 67 1N5417 3A; 200V
* 1N4503 3.0W; 10% 67 1N5417JAN 3A; 200V
* 1N4504 3.0W; 10% 67 1IN5417JANTX 3A; 200V
59 1N4736-1N4764 1.0W; 10% 67 1N5418 3A; 400V
59 1N4736A-1N4764A 1.0W; 5% 67 1N5418JAN 3A; 400V
* 1N4881 3.0W; 10% 67 1N5418JANTX 3A; 400V
* 1N4882 3.0W; 10% 67 1N5419 3A; 500V
* 1N4883 3.0W; 5% 67 1N5419JAN 3A; 500V
* 1N4884 3.0W; 5% 67 IN5419JANTX 3A; 500V
* 1N4889 5.0W; 5% 67 1N5420 3A; 600V
RECTIFIER 67 1N5420JAN 3A; 600V
61 1N4942 1.0A; 200V 67 1N5420JANTX 3A; 600V
61 1N4942JAN 1.0A; 200V * 1N5433 2.0A; 700V
61 1N4942JANTX 1.0A; 200V * 1N5434 2.0A; 700V
61 1N4942JANTXV 1.0A; 200V * 1N5435 12.0A; 700V
61 1N4944 1.0A; 400V 69 1N5550 5.0A; 200V

*Contact factory for specifications and ratings
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PAGE PART NUMBER DESCRIPTION PAGE PART NUMBER DESCRIPTION
RECTIFIER
69 1N5550JAN 5,0A; 200V 82 | 1N5804JAN 2.5A; 100V
69 1N5550JANTX 5.0A; 200V 86 | 1N5804JANTX 2.5A; 100V
69 1N5550JANTXV 5.0A; 200V 82 | 1N5805 2.5A; 125V
69 1N5551 5.0A; 400V 82 | 1Ns5806 2.5A; 150V
69 1N5551JAN 5.0A; 400V 8 | 1N5806JAN 2.5A; 150V
69 1NS5551JANTX 5.0A; 400V 86 | IN5806JANTX 2.5A; 150V
69 1N5551JANTXV 5.0A; 400V 82 1N5807 6.0A; 50V
69 1N5552 5.0A; 600V 86 1N5807JAN 6.0A; 50V
69 1N5552JAN 5.0A; 600V 8 | 1N5807JANTX 6.0A; 50V
69 IN5552JANTX 5.0A; 600V 82 | 1N5808 6.0A; 75V
69 1N5552JANTXV 5.0A; 600V 82 1N5809 6.0A; 100V
69 1N5553 5.0A; 800V 86 1N5809JAN 6.0A; 100V
69 1N5553JAN 5,0A; 800V 86 1N5809JANTX 6.0A; 100V
69 1N5553JANTX 5.0A; 800V 82 1N5810 6.0A; 125V
69 1N5553JANTXV 5.0A; 800V 82 1N5811 6.0A; 150V
RECTIFIER STACK 86 | 1N5811JAN 6.0A; 150V
71 1N5597 10KV 86 1INS811JANTX 6.0A; 150V
71 1N5597JAN 10KV 82 | 1NS5812 20.0A; 50V
71 1N5600 5KV 82 1N5813 20.0A; 75V
71 1N5600JAN 5KV 82 1N5814 20.0A; 100V
71 1N5603 5KV 82 1N5815 20.0A; 125V
71 1N5603JAN 5KV 82 1N5816 20.0A; 150V
TRANSIENT SUPPRESSOR TRANSIENT SUPPRESSOR
74 1N5610 33V 80 1N5907 1500W;6V
74 1N5610JAN 33V PIN DIODE
74 1NS610JANTX 33V 50 1N5957 100V
74 1NS611 3V ZENER
74 INS611JAN 43.7v * 1N5959-1N5975 3.0W; 20%
74 INS611JANTX 43.7v * 1N5959A-1N5975A +3.0W; 10%
74 IN5612 5av * 1N5959B-1N5975B 3.0W; 5%
74 INS612JAN 54v * 1N5976-1N5980 3.0W; 20%
74 IN5612JANTX 54v * 1N5976A-1N5980A 3.0W; 10%
74 IN5613 190v * 1N5976B-1N59808 3.0W; 5%
74 1N5613JAN 190V SCR
RECTIFIER * 2N876 35A@100°C 15V; TO-18
76 INS614 1.0A; 200V * 2N877 .35A@100°C 30V; TO-18
76 INS614JAN 1.0A; 200V * 2N878 35A@100°C 60V; TO-18
76 INS614JANTX 1.0A; 200V * 2N879 .35A@100°C 100V; TO-18
78 1N5615 1.0A; 200V * 2N880 .35A@100°C 150V; TO-18
78 1N5615JAN 1.0A; 200V * 2N8s1 .35A@100°C 200V; TO-18
78 1N5615JANTX l.OA; 200V * 2N882 .35A@100°C 300\/; T0'18
76 1NS616 1.0A; 400V * 2N883 .35A@100°C 400V; TO-18
76 1N5616JAN 1.0A; 400V . 2N8s4 35A@100°C; 15V; TO-18
76 IN5616JANTX 1.0A; 400V N 2N885 35A@100°C 30V; TO-18
78 1NS617 1.0A; 400V * 2N886 .35A@100°C 60V; TO-18
78 1N5617JAN 1.0A; 400V . 2Nss7 35A@100°C 100V; TO-18
78 IN5617JANTX 1.0A; 400v * 2N8s8 .35A@100°C 150V; TO-18
76 1N5618 1.0A; 600V * 2N889 .35A@100°C 200V; TO-18
76 INS618JAN 1.0A; 600V * 2N890 .35A@100°C 300V; TO-18
76 IN5618JANTX 1.0A; 600V * 2N891 .35A@100°C 400V; TO-18
78 1N5619 1.0A; 600V GTO SCR
78 1N5619JAN 1.0A§ 600V N 2N82 150mA@75°C 15V; TO-18
78 1N5619JANTX 1.0A; 600V * 2N893 150mA@75°C 15V; TO-18
76 1N5620 1.0A; 800V i i
76 | 1NS620JAN 1.0A; 800V ¥ | 2Nesa 10mA@75°C 30V; TO-18
; * 2N895 150mA@75°C 30V; TO-18
76 INS620JANTX 1.04; 8oov « | 2N8% 150mA@75°C 60V; TO-18
76 1N5622 1A; 1000V ° ;
’ * 2N897 150mA®@75°C 60V; TO-18
76 1N5622JAN 1A; 1000V ° .
i * 2N898 150mA@75°C 100V; TO-18
76 1N5622JANTX 1A; 1000V .
* 2N899 150mA@75°C 100V; TO-18
TRANSIENT SUPPRESSOR * 2N9°0 150mA@75°c zoov; T0'18
80 1N5629-1N5650 1500W; 10% * 2N901 150mA@75°C 200V; TO-18
80 1N5629-1N5650A 1500W; 5% SCR
PIN DIODE * 2N948 26A@125°C 30V; TO-18
50 1N5767 100V * 2N949 .26A@125°C 60V; TO-18
RECTIFIER * 2N950 .26A@125°C 100V; TO-18
82 1N5802 2.5A; 50V * 2N951 26A@125°C 200V; TO-18
86 1N5802JAN 2.5A; 50V TRANSISTOR
86 1N5802JANTX 2.5A; 50V * 2N1208 NPN; 5A; 60V; TO-61
82 1N5803 2.5A; 75V * 2N1209 NPN; 5A; 45V; TO-61
82 1IN5804 2.5A; 100V * 2N1212 NPN; 5A; 60V; TO-61

*Contact factory for specifications and ratings
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PAGE PART NUMBER DESCRIPTION PAGE PART NUMBER DESCRIPTION
SCR SCR
* 2N1595 1.0A@80°C 50V; TO-5 103 2N2323JANTX 1.6A@85°C 50V; TO-5
* 2N15% 1.0A@80°C 100V; TO-5 103 2N2323A 1.6A@85°C 50V; TO-5
* 2N1597 1.0A@80°C 200V; TO-5 103 2N2323A JAN 1.6A@85°C 50V; TO-5
* 2N1598 1.0A@80°C 300V; TO-5 103 2N2323A JANTX 1.6A@85°C 50V; TO-5
* 2N1599 1.0A@80°C 400V; TO-5 103 2N2324 1.6A@85°C 100V; TO-5
TRANS'STOR 103 2N23243AN 1.6A@85°C 100V; TO-5
* 2N1647 NPN; 3.0A; 60V; TO-59 103 2N2324JANTX 1.6A@85°C 100V; TO-5
« | 2N1648 NPN; 3.0A; 80V; TO-59 103 2N2324A 1.6A@85°C 100V; TO-5
« | 2N1649 NPN; 3.0A; 60V; TO-59 103 2N2324A JAN L6A@85°C 100V; TO-5
« | 2N1650 NPN; 3.0A; 80V; TO-59 103 2N2324A JANTX L6A@85°C 100V; TO-5
* 2N1714 NPN; 0.75A; 60V; TO-5 103 2N2325 16A@85°C 150V; TO-5
* 2N1715 NPN; 0.75A; 100V; TO-5 103 2N2325A 1.6A@85°C 150V; TO-5
* 2N1716 NPN; 0.75A; 60V; TO-5 103 2N2326 1.6A@85°C 200V; TO-5
« | eNi717 NPN; 0.75A; 100V; TO-5 103 2N2326JAN L6A@85°C 200V; TO-5
« | 2Nn1718 NPN; 0.75A; 60V; TO-5; 103 2N2326JANTX L6A@85°C 200V; TO-5
Stud Mount 103 2N2326A 1.6A@85°C 200V; TO-5
« | 2N1719 NPN; 0.75A; 100V; TO-5; 103 2N2326A JAN 1.6A@85°C 200V; TO-5
Stud Mount 103 2N2326A JANTX 1.6A@85°C 200V; TO-5
* 2N1720 NPN; 0.75A; 60V; TO-5; 103 2N2327 1.6A@85°C 250V; TO-5
Stud Mount 103 2N2327A 1.6A@85°C 250V; TO-5
* 2N1721 NPN; 0.75A; 100V; TO-5; 103 2N2328 1.6A@85°C 300V; TO-5
Stud Mount 103 2N2328JAN 1.6A@85°C 300V; TO-5
89 | 2N1724 NPN; 5.0A; 80V; TO-61 103 2N2328JANTX L6A@85°C 300V; TO-5
89 2N1724A NPN; 5.0A; 120V; TO-61 103 2N2328A 1.6A@85°C 300V; TO-5
89 | 2N1725 NPN; 5.0A; 80V; TO-61 103 | 2N2328A JAN L.6A@85°C 300V; TO-5
St P R
o 103 2N2329 8 ° ; TO-
* 2N1869 1.25A@100°C 15V; TO-9 103 2N2329JAN L6A@85°C 400V; TO-5
91 2N1870 1.25A@100°C 30V; TO-9 o :
103 2N2329JANTX 1.6A@85°C 400V; TO-5
91 2N1870A 1.25A@100°C 30V; TO-9 N 5N2344 L6A@55°C 25V; TO-5
i
91 2N1870A JAN 1.25A@100°C 30V; TO-9 N 2N2315 1L6A@55°C 50V; TO-5
91 2N1871 1.25A@100°C 60V; TO-9 . 2N2346 1.6A@55°C 100\’,, TO-5
91 | 2N1871A 1.25A@100°C 60V; TO-9 . 2N2347 L6A@55°C 150V; TO-5
- E)
91 2N1871A JAN 1.25A@100°C 60V; TO-9 . 2N2318 1.6A@55°C 200V; TO-5
91 2N1872 1.25A@100°C 100V; TO-9 TRANSISTOR !
91 2N1872A 1.25A@100°C 100V; TO-9
o1 | 2N1872A JAN 1.25A@100°C 100V; TO-9 * 2N2657 NPN; 5.0A; 60V; TO-5
91 | 2N1873 1.25A@100°C 150V; TO-9 * 2N2658 NPN; 5.0A; 80V; TO-5
91 2N1874 1.25A@100°C 200V; TO-9 SCR
91 2N1874A 1.25A@100°C 200V; TO-9 * 2N2679 .35A@55°C 30V; TO-18
91 2N1874A JAN 1.25A@100°C 200V; TO-9 * 2N2680 35A@55°C 60V; TO-18
95 2N1875 1.25A@100°C 15V; TO-9 * 2N2681 -35A@55°C 100V; TO-18
95 2N1876 1.25A@100°C 30V; TO-9 * 2N2682 -35A@55°C 200V; TO-18
95 2N1877 1.25A@100°C 60V; TO-9 * 2N2683 -28A@55°C 30V; TO-18
95 2N1878 1.25A@100°C 100V; TO-9 * 2N2684 .28A@55°C 60V; TO-18
95 2N1879 1.25A@100°C 150V; TO-9° * 2N2685 28A@55°C 100V; TO-18
95 2N1880 1.25A@100°C 200V; TO-9 * 2N2686 28A@55°C 200V; TO-18
99 2N1881 1.0A@100°C 30V; TO-9 * 2N2687 .28A@55°C 30V; TO-18
99 2N1882 1.0A@100°C 60V; TO-9 * 2N2688 28A@55°C 60V; TO-18
99 2N1883 1.0A@100°C 100V; TO-9 * 2N2689 -28A@55°C 100V; TO-18
99 2N1884 1.0A@100°C 150V; TO-9 * 2N2690 -28A@55°C 200V; TO-18
99 2N1885 1.0A@100°C 200V; TO-9 TRANSISTOR
TRANSISTOR 106 2N2811 NPN; 10.0A; 50V; TO-61
* 2N1886 NPN; 3.0A; TO-59 106 2N2812 NPN; 10.0A; 50V; TO-61
SCR 106 2N2813 NPN; 10.0A; 70V; TO-61
. 2N2009 1.3A@80°C 25V; TO- 106 2N2814 NPN; 10.0A; 70V; TO-61
" 2N2010 LMgSOOC 50V; Ig_g * 2N2828 NPN; 3.0A; 60V; TO-59
. 2N2011 L.3A@80°C 100V; TO-5 2N2829 NPN; 3.0A; 60V; TO-59
* | 2N2012 1.3A@80°C 200V; TO-5 T 2N NPN; 5.04; 80v;
» | 2N2013 1.3A@80°C 300V; TO-5 Low Profile TO-5
» | 2N2014 1.3A@80°C 400V; TO-5 los | 2N28%0 NPN; 5.04; 80V;
TRANSISTOR Low Profile TO-5
R 108 2N2850-1 NPN; 5.0A; 80V; TO-5
2N2150 NPN; 2.0A; 80V; TO-59 108 2N2850-2 NPN; 5.0A; 80V; TO-59
101 2N2151 NPN; 2.0A; 80V; TO-59 108 2N2850-3 NPN; 5.0A: 80V
101 2N2151JAN NPN; 2.0A; 100V; TO-59 Low Profile 1.'0_5 Stud
101 2N2151JANTX NPN; 2.0A; 100V; TO-59 108 2N2851 NPN; 5.0A; 80V;
SCR Low Profile TO-5
103 2N2322 1.6A@85°C 25V; TO-5 108 2N2851-1 NPN; 5.0A; 80V; TO-5
103 2N2322A 1.6A@85°C 25V; TO-5 108 2N2851-2 NPN; 5.0A; 80V; TO-59
103 2N2323 1.6A@85°C 50V; TO-5 108 2N2851-3 NPN; 5.0A; 80V;
103 2N2323JAN 1.6A@85°C 50V; TO-5 Low Profile TO-5 Stud

*Contact factory for specifications and ratings
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TRANSISTOR SCR
108 2N2852 NPN; 5.0A; 80V; 118 2N3030 .5A@100°C 30V; TO-18
Low Profile TO-5 118 2N3030JAN .5A@100°C 30V; TO-18
108 2N2852-1 NPN; 5.0A; 80V; TO-5 118 2N3030JANTX . .5A@100°C 30V; TO-18
108 2N2852-2 NPN; 5.0A; 80V; TO-59 118 2N3031 -5A@100°C 60V; TO-18
108 2N2852-3 NPN; 5.0A; 80V; 118 2N3031JAN .5A@100°C 60V; TO-18
Low Profile TO-5 Stud 118 2N3031JANTX .5A@100°C 60V; TO-18
112 2N2853 NPN; 5.0A; 40V; 118 2N3032 .5A@100°C 100V; TO-18
Low Profile TO-5 118 2N3032JAN .5A@100°C 100V; TO-18
112 2N2853-1 NPN; 5.0A; 40V; TO-5 118 2N3032JANTX .5A@100°C 100V; TO-18
112 2N2853-2 NPN; 5.0A; 40V; TO-59 * 2N3254 25A@55°C 15V; TO-46
112 2N2853-3 NPN; 5.04; 40V; * 2N3255 .25A@55°C 30V; TO-46
Low Profile TO-5 Stud * 2N3256 25A@55°C 60V; TO-46
112 2N2854 NPN; 5.0A; 40V; * 2N3257 .25A@55°C 15V; TO-46
Low Profile TO-5 * 2N3258 25A@55°C 30V; TO-46
112 2N2854-1 NPN; 5.0A; 40V; TO-5 * 2N3259 -25A@55°C 60V; TO-46
112 2N2854-2 NPN; 5.0A; 40V; TO-59 * 2N3273 2.2A@85°C 100V; TO-5
112 2N2854-3 NPN; 5.0A; 40V; * 2N3274 2.2A@85°C 200V; TO-5
Low Profile TO-5 Stud * 2N3275 2.2A@85°C 300V; TO-5
112 2N2855 NPN; 5.0A; 40V; * 2N3276 2.2A@85°C 400V; TO-5
Low Profile TO-5 TRANSISTOR
112 2N2855-1 NPN; 5.0A; 40V; TO-5 * 2N3418 NPN; 3.0A; 60V; TO-5
112 2N2855-2 NPN; 5.0A; 40V; TO-59 * 2N3419 NPN; 3.0A; 80V; TO-5
112 2N2855-3 NPN; 5.0A; 40V; * 2N3420 NPN; 3.0A; 60V; TO-5
Low Profile TO-5 Stud * 2N3421 NPN; 3.0A; 80V; TO-5
112 2N2856 NPN; 5.0A; 40V; * 2N3445 NPN; 7.5A; 60V; TO-3
Low Profile TO-5 * 2N3446 NPN; 7.5A; 80V; TO-3
112 2N2856-1 NPN; 5.0A; 40V; TO-5 * 2N3447 NPN; 7.5A; 60V; TO-3
112 2N2856-2 NPN; 5.0A; 40V; TO-59 * 2N3448 NPN; 7.5A; 80V; TO-3
112 2N2856-3 NPN; 5.0A; 40V; * 2N3469 NPN; 5.0A; 25V; TO-5
Low Profile TO-5 Stud * 2N3487 NPN; 7.5A; 60V; TO-3
* 2N2858 NPN; 3A; 80V; TO-5 * 2N3488 NPN; 7.5A; 80V; TO-3
* 2N2859 NPN; 3A; 100V; TO-5 * 2N3489 NPN; 7.5A; 100V; TO-3
* 2N2877 NPN; 5A; 80V; TO-111 * 2N3490 NPN; 7.5A; 60V; TO-3
* 2N2878 NPN; 5A; 80V; TO-111 * 2N3491 NPN; 7.5A; 80V; TO-3
* 2N2879 NPN; 5A; 100V; TO-111 * 2N3492 NPN; 7.5A; 100V; TO-3
* 2N2880 NPN; 5A; 100V; TO-111 SCR
* 2N2890 NPN; 5A; 80V; TO-5 . 2N3555 1.6A; 30V; TO-5
* 2N2891 NPN; 5A; 80V; TO-5 * 2N3556 1.6A; 60V; TO-5
* 2N2892 NPN; 5A; 80V; TO-59 N 2N3557 1.6A; 100V; TO-5
* 2N2893 NPN; 5A; 80V; TO-59 . 2N3558 1.6A; 200V; TO-5
* 2N2983 NPN; 3A; 80V; TO-5 . 2N3559 1.6A; 30V; TO-5
* 2N2984 NPN; 3A; 120V; TO-5 . 2N3560 1.6A; 60V; TO-5
* 2N2985 NPN; 3A; 80V; TO-5 . 2N3561 1.6A; 100V; TO-5
* 2N2986 NPN; 3A; 120V; TO-5 . 2N3562 1.6A; 200V; TO-5
z 2N2987 NPN; 1A; 80V; TO-5 TRANSISTOR
2N2988 NPN; 1A; 100V; TO-5 N NPN: 20.0A; 40V; TO-63
* 2N2989 NPN; 1A; 80V; TO-5 . 2N3597 Bgibeiiibg
2N3598 NPN; 20.0A; 60V; TO-63
* 2N2990 NPN; 1A; 100V; TO-5 N 2N3509 NPN: 20.0A; 80V; TO-63
* 2N2991 NPN; 1A; 80V; TO-5 Stud . 2N3744 NPN; 5.0A; 40V; TO-111
* 2N2992 NPN; 1A; 100V; TO-5 Stud . NPN: 5.0A; 60V; TO-111
* N2993 NPN; 1A; 80V; TO-5 Stud 2N3745 P oy :
: 2 i 1A; 80V; * 2N3746 NPN; 5.0A; 80V; TO-111
. 2N2994 NPN; 1A; 100V; TO-5 Stud % 2N3747 NPN; 5.0A; 40V; TO-111
2N2995 NPN; 1A; 100V; TO-5 Stud . 2N3748 NPN; 5.0A; 60V; TO-111
SCR * 2N3749 NPN; 5.0A; 80V; TO-111
* 2N3001 25A@55°C 30V; TO-18 * 2N3750 NPN; 5.0A; 40V; TO-111
* 2N3002 .25A@55°C 60V; TO-18 * 2N3751 NPN; 5.0A; 60V; TO-111
* 2N3003 .25A@55°C 100V; TO-18 * 2N3752 NPN; 5.0A; 80V; TO-111
* 2N3004 25A@55°C 200V; TO-18 125 2N3850 NPN; 5.0A; 80V; TO-59
* 2N3005 25A@55°C 30V; TO-18 125 2N3851 NPN; 5.0A; 80V; TO-59
* 2N3006 25A@55°C 60V; TO-18 125 2N3852 NPN; 5.0A; 40V; TO-59
* 2N3007 25A@55°C 100V; TO-18 125 2N3853 NPN; 5.0A; 40V; TO-59
* 2N3008 25A@55°C 200V; TO-18 128 2N3878 NPN; 7.0A; 50V; TO-66
118 2N3027 500mA@100°C 30V; TO-18 128 2N3879 NPN; 7.0A; 50V; TO-66
118 2N3027JAN 500mA@100°C 30V; TO-18 130 2N3996 NPN; 5.0A; 80V; TO-111
118 2N3027JANTX 500mA@100°C 30V; TO-18 130 2N3996JAN NPN; 5.0A; 80V; TO-111
118 2N3028 500mA@100°C 60V; TO-18 130 2N3996JANTX NPN; 5.0A; 80V; TO-111
18 2N3028JAN 500mA@100°C 60V; TO-18 130 2N3996JANTXV NPN; 5.0A; 80V; TO-111
118 2N3028JANTX 500mA@100°C 60V; TO-18 130 2N3997 NPN; 5.0A; 80V; TO-111
118 2N3029 500mA@100°C 100V; TO-18 130 2N3997JAN NPN; 5.0A; 80V; TO-111
118 2N3029JAN 500mA@100°C 100V; TO-18 130 2N3997JANTX NPN; 5.0A; 80V; TO-111
118 2N3029JANTX 500mA@100°C 100V; TO-18 130 2N3997JANTXV NPN; 5.0A; 80V; TO-111

*Contact factory for specifications and ratings
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TRANSISTOR . TRANSISTOR
130 2N3998 NPN; 5.0A; 80V; TO-59 . 2N5339 NPN; 5A; 100V; TO-39
130 2N3998JAN NPN; 5.0A; 80V; TO-59 N 2N5346 NPN; 7A; 80V; TO-59
130 2N3998JANTX NPN; 5.0A; 80V; TO-59 . 2N5347 NPN; 7A; 80V; TO-59
130 2N3998JANTXV NPN; 5.0A; 80V; TO-59 . 2N5348 NPN; 7A; 100V; TO-59
130 2N3999 NPN; 5.0A; 80V; TO-59 : 2N5349 NPN; 7A; 100V; TO-59
130 2N3999JAN NPN; 5.0A; 80V; TO-59 . 2N5427 NPN; 7A; 80V; TO-66
130 2N3999JANTX NPN; 5.0A; 80V; TO-59 N 2N5428 NPN; 7A; 80V; TO-66
130 2N3999JANTXV NPN; 5.0A; 80V; TO-59 i 2N5429 NPN; 7A; 100V; TO-66
* 2N4000 NPN; 1.0A; 80V; TO-5 : 2N5430 NPN; 7A; 100V; TO-66
* 2N4001 NPN; 1.0A; 100V; TO-5 2N5477 NPN; 7A; 80V; TO-59
* 2N4002 NPN; 30.0A; 80V; TO-63 * 2N5478 NPN; 7A; 80V; TO-59
* 2N4003 NPN; 30.0A; 100V; TO-63 * 2N5479 NPN; 7A; 100V; TO-59
. 2N4070 NPN; 10.0A; 100V; TO-3 * 2N5480 NPN; 7A; 100V; TO-59
* 2N4075 NPN; 3.0A; 80V; TO-111 141 2N5487 NPN; 5A; 80V; TO-5 Low Profile
* 2N4076 NPN; 3.0A; 80V; TO-111 141 2N5487-1 NPN; 5A; 80V; TO-5
SCR iﬁ 2N5487-3 NPN; 5A; 80V; TO-5 Stud
* 2N4096 1A@25°C 50V; TO-46 2N5488 NPN; 5A; 100V;
* 2N4097 1A@25°C 100V; TO-46 TO-5 Low Profile
* 2N4108 180mA@25°C 50V; TO-18 141 2N5488-1 NPN; 5A; 100V; TO-5
* 2N4109 180MA@25°C 100V; TO-18 141 2N5488-3 NPN; 5A; 100V; TO-5 Stud
* 2N4110 180MA@25°C 200V; TO-18 144 2N5552 NPN; 10A; 80V; TO-5
* 2N4144 250mA@75°C 15V; TO-18 144 2N5552-4 NPN; 10A; 80V; TO-5 Stud
* 2N4145 250mA@75°C 30V; TO-18 148 2N5658 NPN; 20A; 80V; TO-59
* 2N4146 250mA@75°C 60V; TO-18 146 2N5659 NPN; 20A; 80V; TO-111
* 2N4147 250mA@75°C 100V; TO-18 148 2N5660 NPN; 3A; 200V; TO-66
* 2N4148 250mA@75°C 150V; TO-18 150 2N5660JAN NPN; 3A; 200V; TO-66
* 2N4149 250mA@75°C 200V; TO-18 150 2N5660JANTX NPN; 3A; 200V; TO-66
TRANSISTOR :gg 2N5661 NPN; 3A; 300V; TO-66
132 | 2N4150 NPN; 10.0A; 70V; TO-5 1s0 | ZNSGELIAN NPN; 3A; 300V; TO-66
134 | 2N4150JAN NPN; 10.0A; 70V; TO-5 118 2NS661JANTX NPN; 3A; 300V; TO-66
134 | 2N4150JANTX NPN; 10.0A; 70V; TO-5 2N5662 NPN; 3A; 200V; TO-5
SCR ;55,3 2N5662JAN NPN; 3A; 200V; TO-5
. oN4212 1.0A@B5°C 25V; TO-5 150 2NS662JANTX NPNE 3Af 2oovi T0-5
8 2N5663 NPN; 3A; 300V; TO-5
N L.OA@SS"C 50V; TO-5 150 |  2NS663JAN NPN; 3A; 300V; TO-5
* 2N4214 1.0A@85°C 100V; TO-5 150 T 3A, .
2N5663JANTX NPN; 3A; 300V; TO-5
* 2N4215 1.0A@85°C 150V; TO-5 154
. 2N5664 NPN; 5A; 200V; TO-66
* 2N4216 1.0A@85°C 200V; TO-5 54 i i
8 1 2N5664JAN NPN; 5A; 200V; TO-66
* 2N4217 1.0A@85°C 250V; TO-5 154 P
. LOAGESC 200V, TO 2N5664JANTX NPN; 5A; 200V; TO-66
2N4218 -0A@B5°C 300V; TO-5 154 | 2N5665 NPN; 5A; 300V; TO-66
* 2N4219 L.oA@85°C 400V; TO-5 154 2N5665JAN NPN; 5A; 300V; TO-66
TRANSISTOR 154 | 2NS665JANTX NPN; 5A; 300V; TO-66
* 2N4237 NPN; 1.0A 154 2N5666 NPN; 200V; TO-5
* 2N4238 NPN; 1.0A 154 2N5666JAN NPN; 200V; TO-5!
* 2N4239 NPN; 1.0A 154 2N5666JANTX NPN; 200V; TO-5!
* 2N4300 NPN; 2.0A 154 2N5667 NPN; 300V; TO-5
* 2N4301 NPN; 10.0A 154 2N5667JAN NPN; 300V; TO-5
* 2N4862 NPN; 2.0A 154 2N5667JANTX NPN; 300V; TO-5
x 2N4863 NPN; 2.0A SCR
| 2Ndser NPN; 2.0A 158 | 2Ns719 0.5A@100°C 60V; TO-18
* | 2Nsoss NPN; 20.0 158 | 2N5720 0.5A@100°C 100V; TO-18
* | J2NS039 NPN; 20.0A 158 | 2ns721 0.5A@100°C 200V; TO-18
SCR 158 | 2Ns722 0.5A@100°C 300V; TO-18
137 2N5060 0.8A@70°C 30V; TO-92 158 2N5723 0.5A@100°C 400V; TO-18
137 2N5061 0.8A@70°C 60V; TO-92 162 2N5724 1.6A@85°C 60V; TO-5
137 2N5062 0.8A@70°C 100V; TO-92 162 2N5725 1.6A@85°C 100V; TO-5
137 2N5063 0.8A@70°C 150V; TO-92 162 2N5726 1.6A@85°C 200V; TO-5
137 2N5064 0.8A@70°C 200V; TO-92 162 2N5727 1.6A@85°C 300V; TO-5
TRANSISTOR 162 2N5728 1.6A@85°C 400V; TO-5
* 2N5074 NPN; 3A; 200V; TO-59 PUT
* 2N5075 NPN; 3A; 200V; TO-59 166 2N6027 375mW@25°C 40V; TO-08
* 2?‘.28;? NPN; 3A; 200V; TO-59 166 2N6028 375mW@25°C 40V; TO-98
* NPN; 3A; 200V; TO-59 TRANSISTOR
* 2N5313 NPN; 10A; 80V; TO-61 " A 0 .
2N6077 NPN; 7A; 300V; TO-66
* 2N5315 NPN; 10A; 100V; TO-61 . 2NE078 NP, 7 275V. TO-66
* 2N5317 NPN; 10A; 80V; TO-61 PUT iA i
* 2N5319 NPN; 10A; 100V; TO-61
* 2N5334 NPN; 3A; 60V; TO-39 * 2N6116 400mW@25°C 40V; TO-18
* 2N5335 NPN; 3A; 80V; TO-39 * 2N6117 400mwW@25°C 40V; TO-18
* 2N5336 NPN; 5A; 80V; TO-39 * 2N6118 400mW@25°C 40V; TO-18
* 2N5337 NPN; 5A; 80V; TO-39 170 2N6119 400mW@25°C 40V; TO-18
* 2N5338 NPN; 5A; 100V; TO-39 170 2N6120 400mW@25°C 40V; TO-18

*Contact factory for specifications and ratings
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PAGE PART NUMBER DESCRIPTION PAGE PART NUMBER DESCRIPTION
PUT FULL WAVE BRIDGE
174 2N6137 400mW@25°C 40V; TO-18 188 | 676-48 1 ph; H.V.; 4800V
174 2N6138 400mW@25°C 100V; TO-18 188 | 676-50 1 ph; H.V.; 5000V
TRANSISTOR 186 | 6771 1 ph; 1.0A; 50v
178 | 2Ne2s2 NPN; 10A; 100V; TO-5 185 | €772 1 ph; 1.0A; 100v
178 | 2No2324 NPN; 10A; 100V; TO-5 Stud 186 | 6773 1 ph; 1.0A; 150V
* | 2Ne233 NPN; 5A; 225V; TO-66 186 | 677-4 1 ph; 1.0A; 200V
* | 2Ne234 NPN; 5A; 275V; TO-66 1o | 678-1 3 ph; 25.04; 100V
* | 2Ne235 NPN; 5A; 325V; TO-66 lor | 678-2 3 ph; 25.04; 200V
DARLINGTON 1oL | eres 3 ol 25,00 S0
180 2N6350 NPN; 10.0A; 80V; TO-33 131 gn-s 3 ';,,i 25:3;\1 588V
180 2N6350JAN NPN; 10.0A; 80V; TO-33 191 678-6 3 ph: 25.0A: 600V
180 2N6350JANTX NPN; 10.0A; 80V; TO-33 194 6701 1 ph; 25.0A; 100V
180 2N6351 NPN; 10.0A; 150V; TO-33 194 679-2 1 ph; 25.0A; 200V
180 2N6351JAN NPN; 10.0A; 150V; TO-33 192 679-3 1 ph; 25.0A; 300V
180 2N6351JANTX NPN; 10.0A; 150V; TO-33 104 679-4 1 ph; 25.0A; 400V
180 2N6352 NPN; 10.0A; 80V; TO-66 191 679-5 1 ph; 25.0A; 500V
180 2N6352JAN NPN; 10.0A; 80V; TO-66 194 679-6 1 ph: 25.0A" 600V
180 2N6352JANTX NPN; 10.0A; 80V; TO-66 194 680-1 1 ph: 10.0A; 100V
180 2N6353 NPN; 10.0A; 150V; TO-66 1oa 630-2 1 ph; 10.0A; 200V
180 | 2N6353JAN NPN; 10.0A; 150V; TO-66 191 | 6808 1 ph; 10.0A; 300V
180 2N6353JANTX NPN; 10.0A; 150V; TO-66 194 680-4 1 ph; 10.0A; 400V
SCR 194 | 6805 1 ph; 10.0A; 500V
* 3L1015 o.5A@75°g 153; Tg-is 194 680-6 1 ph; 10.0A; 600V
* 3L1030 0.5A@75°C 30V; TO-18
* 3L1060 0.5A@75°C 60V; TO-18 ggh’-?é' ;‘ '.‘,,?F'.‘
* 3L1100 0.5A@75°C 100V; TO-18 197 681-1 15.0A; 100V
* 312015 0.5A@100°C 15V; TO-18 - 0A;
. 312030 0.5A@100°C 30V; TO-18 o7 1 6812 15.0A; 200v
. 312060 0.5A@100°C 60V; TO-18 97| e 15.08; 300v
* 3L2100 0.5A@100°C 100V; TO-18 197 681-4 15.04; 400v
PHOTO SCR 197 681-5 15,0A; 500V
* 3P15 0.3A@50°C 15V; TO-18 197 FSE;_ILGWAVE BRIDGE 15.08; 60ov
* 3P30 0.3A@50°C 30V; TO-18 191 682-1 3 ph; 20.0A; 100V
« | 3peo 0.3A@50°C 60V; TO-18 191 | es22 3 oh. 20,08, 200V
< 3P100 0.3A@50°C 100V; TO-18 191 | s 30 20,00 300V
* 3P150 0.3A@50°C 150V; TO-18 191 682-4 3 ph-' 20.0A; 400V
* 3P200 0.3A@50°C 200V; TO-18 191 682-5 3 ;’;hi 20.0A; 500V
* 3P1020 0.3A@50°C 15V; TO-18 191 682-6 3 ph; 20.0A; 600V
* 3P1021 0.3A@50°C 30V; TO-18 194 | 6831 1 ph; 20.0A; 100V
* 3P1022 0.3A@50°C 60V; TO-18 194 683-2 1 ph; 20.0A; 200V
* 3P1023 0.3A@50°C 100V; TO-18 194 683.3 1 ph: 20.0A,' 300V
FULL WAVE BRIDGE b 20,08,
s 194 683-4 1 ph; 20.0A; 400V
183 :gg-; : ph; 10A; 200V 194 683-5 1 ph; 20.0A; 500V
- ph; 10A; 400V 194 683-6 1 ph; 20.0A; 600V
igz gt;'gj i p:i iOA;IGOO(x/ 194 684-1 1 ph; 10.0A; 100V
s | erse 1 ph 1o 200V 10 | eata 2 o 1008, 200V
186 | 6733 1 ph; 1.5A; 300V 194 684-4 1 fm; 10.0A; 400V
186 | cras 2 by 154, 300V 19 | oo I b 10.08, 600V
; 1.5A; g ; 10.0A;
186 673-6 1 ph; 1.5; 600V 199 685-2.5 3 l;h; 2.5KV
188 673-7 1 ph; H.V.; 1200V 199 685-3 3 ph; 3.0KV
188 673.7.5 1 ph; H.V.; 1800V 199 685-4 3 ph; 4.0KV
188 673-8 1 ph; H.V.; 2400V 199 685-5 3 ph; 5.0KV
188 | 67385 1 ph; H.V.; 3000V 199 685-7 3 ph; 7.0KV
188 673-9 1 ph; H.V.; 3600V 201 686-2.5 1 ph; 2.5KV
188 | 67310 1 ph; H.V.; 4200V 201 686-3 1 ph; 3.0KV
188 | 67311 1 ph; H.V.; 4800V 201 686-4 1 ph; 4.0KV
188 | 67312 1 ph; H.V.; 5000V 201 686-5 1 ph; 5.0KV
186 | 6761 1 ph; 1.0; 100V 201 686-7 1 ph; 7.0KV
186 676-2 1 ph; 1.0A; 200V CENTER TAP
186 676-3 1 ph; 1.0A; 300V 2 y
186 676-4 1 ph; 1.0A; 400V 283 g:;g g:gl}:\\;
186 676-5 1 ph; 1.0A; 500V 203 687-8 8.0KV
18 | 6766 1 ph; 1.0A; 600V 203 687-10 10.0KV
188 676-12 1 ph; H.V.; 1200V 203 687-12 12.0KV
188 | 67618 1 ph; H.V.; 1800V RECTIFIER STACK
188 676-24 1 ph; H.V.; 2400V
188 676-30 1 ph; H.V.; 3000V 205 688-10 10.0KV
o e 1 Bhy HV. 3600V 205 688-12 12.0KV
188 676-42 1 ph; H.V.; 4200V 205 688-15 15.0KV

*Contact factory for specifications and ratings
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RECTIFIER STACK FULL WAVE RECTIFIER
205 688-18 18.0KV 217 801-1 3 ph; 20.0A; 50V
205 688-20 20.0KV 217 801-2 3 ph; 20.0A; 100V
205 688-25 25.0KV 217 801-3 3 ph; 20.0A; 125V
FULL WAVE BRIDGE 217 801-4 3 ph; 20.0A; 150V
207 690-8 3 ph; 8.0KV 220 802-1 1 ph; 35.0A; 50V
207 690-10 3 ph; 10.0KV 220 802-2 1 ph; 35.0A; 100V
207 690-12 3 ph; 12.0KV 220 802-3 1 ph; 35.0A; 125V
207 690-15 3 ph; 15.0KV 220 802-4 1 ph; 35.0A; 150V
209 691-1 3 ph; 4.5A; 100V 220 803-1 1 ph; 20.0A; 50V
209 691-2 3 ph; 4.5A; 200V 220 803-2 1 ph; 20.0A; 100V
209 691-3 3 ph; 4.5A; 300V 220 803-3 1 ph; 20.0A; 125V
209 691-4 3 ph; 4.5A; 400V 220 803-4 1 ph; 20.0A; 150V
209 691-5 3 ph; 4.5A; 500V DOUBLER OR
209 691-6 3 ph; 4.5A; 600V CENTER TAP
209 692-1 3 ph; 3.5A; 100V
209 | 692-2 3 ph; 3.5A; 200V 228 | 8041 20.0A; 50V
223 804-2 20.0A; 100V
209 692-3 3 ph; 3.5A; 300V 223 8043 20,08, 125V
209 692-4 3 ph; 3.5A; 400V 223 804-4 20.0A; 150V
209 692-: 3 ph; 3.5A; 500V SCR
2 © 3.5A
gcﬁ) 233.1 i g: 322 333\‘5 : AAL +25mA@80°C 400V; TO-18
211 693-2 1 ph; 3.5A; 200V . AA2 +25mA@80°C 300V; TO-18
211 693-3 1 ph; 3.5A; 300V AA3 +25mA@80°C 200V; TO-18
211 693-4 1 ph; 3.5A; 400V 226 AA100 0.5A@100°C 60V; TO-18
211 693-5 1 ph; 3.5A; 500V 226 AA101 0.5A@100°C 100V; TO-18
211 693-6 1 phs 3.5A; 600V 226 AA102 0.5A@100°C 200V; TO-18
211 694-1 1 ph; 3.0A; 100V 226 AA103 0.5A@100°C 300V; TO-18
211 694-2 1 ph; 3.0A; 200V 226 AAL04 0.5A@100°C 400V; TO-18
211 694-3 1 ph; 3.0A; 300V 226 AA107 0.5A@100°C 60V; TO-18
211 694-4 1 ph; 3.0A; 400V 226 AA108 0.5A@100°C 100V; TO-18
211 694-5 1 ph; 3.0A: 500V 226 AA109 0.5A@100°C 200V; TO-18
211 694-6 1 ph; 3.0A, 60OV 226 AA110 0.5A@100°C 300V; TO-18
191 695-1 3 ph; 15.0A; 100V 226 AA111 0.5A@100°C 400V; TO-18
191 695-2 3 phs 15_0,\;’ 200V 226 AA114 0.5A@100°C 60V; TO-18
191 695-3 3 ph: 15.0A; 300V 226 AA115 0.5A@100°C 100V; TO-18
191 695-4 3 ph; 15.0A; 400V 226 AA116 0.5A@100:C 200V; TO-18
191 695-5 3 ph; 15.0A; 500V 226 AA117 0.5A@100°C 300V; TO-18
191 695-6 3 ph; 15.0A; 600V 226 AA118 0.5A@100°C 400V; TO-18
191 696-1 3 ph; 15.0A; 100V 230 AD100 1.6A@85°C 60V; TO-5
191 696-2 3 ph; 15.0A; 200V 230 AD101 1.6A@85°C 100V; TO-5
191 696-3 3 ph; 15.0A; 300V 230 AD102 1.6A@85:C 200V; TO-5
191 696-4 3 ph; 15.0A; 400V 230 AD103 1.6A@85°C 300V; TO-5
191 696-5 3 ph; 15.0A; 500V 230 AD104 1.6A@85°C 400V; TO-5
191 696-6 3 ph; 15.0A; 600V 230 AD107 1.6A@85:C 60V; TO-5
213 697-1 1 ph; 2.5A; 100V 230 AD108 1.6A@85 C 100V; TO-5
213 697-2 1 ph; 2.5A; 200V 230 AD109 1.6A@85°C 200V; TO-5
213 697-3 1 ph; 2.5A; 300V 230 AD110 1.6A@85°C 300V; TO-5
213 697-4 1 ph; 2.5A; 400V 230 AD111 1.6A@85:C 400V; TO-5
213 697-5 1 ph; 2.5A; 500V 230 AD114 1.6A@85°C 60V; TO-5
213 697-6 1 ph; 2.5A; 600V 230 AD115 1.6A@85°C 100V; TO-5
213 698-1 1 ph; 2.25A; 100V 230 AD116 1.6A@85°C 200V; TO-5
213 698-2 1 ph; 2.25A; 200V 230 AD117 1.6A@85°C 300V; TO-5
213 698-3 1 ph; 2.25A; 300V 230 AD118 1.6A@85°(;‘, 400V; TO-5
213 698-4 1 ph; 2.25A; 400V * BA150 0.5A@100°C 30V; TO-18
213 698-5 1 ph; 2.25A; 500V * BA151 0.5A@100°C 60V; TO-18
213 608-6 1 ph; 2.25A; 600V * BA152 0.5A@100°C 100V; TO-18
215 700-1 3 ph; 2.5A; 100V . BD100 2.0A@100°C 30V; TO-59
215 700-2 3 ph; 2.5A; 200V BD101 2.0A@100°C 60V; TO-59
215 700-3 3 ph; 2.5A; 300V * BD102 2.0A@100°C 100V; TO-59
215 700-4 3 ph; 2.5A; 400V 234 CB200 0.5A@100°C 30V; TO-18
215 700-5 3 ph; 2.5A; 500V 234 CB201 0.5A@100°C 60V; TO-18
215 700-6 3 ph; 2.5A; 600V 234 CB202 0.5A@100°C 100V; TO-18
215 701-1 3 ph; 2.25A; 100V 234 €B203 0.5A@100°C 200V; TO-18
215 7012 3 ph; 2.25A; 200V GTO - SCR
215 701-3 3 ph; 2.25A; 300V * CB5020 0.25A@75°C 30V; TO-18
215 701-4 3 ph; 2.25A; 400V * CB5021 0.25A@75°C 60V; TO-18
215 701-5 3 ph; 2.25A; 500V * CB5022 0.25A@75°C 100V; TO-18
215 701-6 3 ph; 2.25A; 600V * CB5023 0.25A@75°C 200V; TO-18
217 800-1 3 ph; 40.0A; 50V SCR
217 800-2 3 ph; 40.0A; 100V 238 CD200 1.6A@85°C 30V; TO-5
217 800-3 3 ph; 40.0A; 125V 238 CD201 1.6A@85°C 60V; TO-5
217 800-4 3 ph; 40.0A; 150V 238 CcD202 1.6A@85°C 100V; TO-5

*Contact factory for specifications and ratings
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SCR SCR
238 €D203 1.6A@85°C 200V; TO-5 259 1P103 0.8A@70°C 150V; TO-92
GTO-SCR 259 1P104 0.8A@70:C 200V; TO-92

- | oo m | e

* CD5001 1.0A@25°C 60V; TO-5 PUT - #

* o . TO-

% 23:335 i:gﬁgggog 233\‘5; Ig_: 263 P13T1 375mW@25°C 40V; T0-92

263 P13T2 375mW@25°C 40V; TO-92
FOUR-LEADED SCR PHOTO SCR

* cL1 1.6A@85°C 200V; TO-33 .

* oLz 16A@85°C 100V; TO-33 267 PF30 300mA@50°C 30V; TO-18

* oL3 16A@85°C 60V; TO-33 267 PF30A 300mA@50°C 30V; TO-18

SCR 267 PF60 300MA@50°C 60V; TO-18
. 267 PF60A 300mA@50°C 60V; TO-18
241 | ¢cm100 5.0A@100°C 60V; TO-59 267 | PF100 300mA@50°C 100V; TO-18
241 | cwmio1 5.0A@100°C 100V; TO-59 267 | PF100A 300mA@50°C 100V; TO-18
241 cM102 5.0A@100°C 200V; TO-59 267 PF200 300MA@50°C 200V, TO-18
241 CM103 5.0A@100°C 300V; TO-59 267 PF200A 300MA@50°C 200V; TO-18
241 CM104 5.0A@100°C 400V; TO-59 HYBRID CIRCUIT

* EL20 +25mA@25°C 200V; TO-18 AC Switch: LOA: 200V: T05

* EL25 +25mA@25°C 250V; TO-18 273 PIC100 witch; 1.0A; 200V; TO-

* EL30 +25mA@25°C 300V; TO-18 273 PIC101 AC SWl_tch; 1.0A; 200V; TO-5

; AC Switch; 1.0A; 400V; TO-5

* EL35 +25mA@25°C 350V; TO-18 273 PIC102 o oA 200y, To

%* EL40 +25mA@25°C 400V; TO-18 273 PIC103 AC SW!tC ; 1.0A; ; TO-

% PIC110 AC Switch; 1.0A; 175V; TO-5
QUAD SCR * PIC111 AC Switch; 1.0A; 350V; TO-5

* EL200 +25mA@25°C 200V; TO-100 * PIC120 AC Switch; 4.0A; 200V; TO-59

: EL200G +25mA@25°C 200V; TO-100 * PIC121 AC Switch; 4.0A; 200V; TO-59

. | B0 +25mA@25°C 250V; TO-100 « | Pic122 AC Switch; 4.0A; 400V; TO-59

. | EL2s0G +25mA@25°C 250V; TO-100 * PIC123 AC Switch; 4.0A; 400V; TO-59

* EL300 £25mA@25°C 300V; TO-100 * PIC130 AC Switch 4.0A; 175V; TO-59

* EL300G +25mA@25°C 300V; TO-100 * PICI31L AC Switch 4.0A; 350V; TO-59

* EL350 £25mA@25°C 350V; TO-100 275 PIC400 Pwr. Pulser 8.0A; 60V; TO-3

* EL350G *25mA@25°C 350V; TO-100 275 PIC401 Pwr. Pulser 8.0A; 60V; TO-3

* EL400 £25mA@25°C 400V; TO-100 % PIC410 Pwr. Pulser 8.0A; 60V; TO-3

* scE;400G +25mA@25°C 400V; TO-100 POWER DARLINGTON

279 PIC500 Dual Darlington : 10.0A;: . -
243 GA100 400mA@100°C 30V; TO-18 279 PICS01 Dual Darlington m: }8_32: igg& 18_2
243 GAl01 400mA@100°C 60V; TO-18 279 PIC502 Dual Darlington NPN: 8.0A: ,80V' T,'O-3
243 GA102 400mA@100°C 80V; TO-18 HYBRID CIRCUIT ! ' ’
247 GA200 60V; TO-18 283 PIC600 Sw. Reg. 5.0A; 60V (Pos.); TO-66
217 | Ga2o0a 60v; TO-18 283 | PICGOl Sw. Reg. 5.0A; 80V (Pos.); TO-66
247 GA201 100v; TO-18 283 PIC610 Sw. Reg. 5.0A; 60V (Neg.); TO-66
ggg gﬁggtl)A égsy;Tgol-1s 283 PIC611 Sw. Reg. 5.0A; 80V (Neg.); TO-66
250 GA300A cov. TO:1§ 287 PIC625 Sw. Reg. 15A; 60V (Pos.); TO-66
250 GA30L 100V TO-18 287 PIC626 Sw. Reg. 15A; 80V (Pos.); TO-66
250 GA301A 100V, TO-18 287 PIC635 Sw. Reg. 15A; 60V (Neg.); TO-66

" GB100 5.0A@100°C 30V; TO-59 287 PIC636 Sw. Reg. 15A; 80V (Neg.); TO-66

* GB1ol 5.0A@100°C 60V; TO-59 PHOTO SCR .

* GB102 5.0A@100°C 80V; TO-59 267 PR30 300mA@50°C 30V; TO-18
247 GB200 60V; TO-59 267 PR30A 300mA@50°C 30V; TO-18
247 GB200A 60V; TO-59 267 PR60 300mA@50°C 60V; TO-18
247 GB201 100V; TO-59 267 PR60A 300MA@50°C 60V; TO-18
247 GB201A 100V; TO-59 267 PR100 300mA@50°C 100V; TO-18

* GB300 60V; TO-59 267 PR100A 300mA@50°C 100V; TO-18

* GB300A 60V; TO-59 267 PR200 300mA@50°C 200V; TO-18

* GB301 100V; TO-59 267 PR200A 300mA@50°C 200V; TO-18

* GB301A 100V; TO-59 FULL WAVE BRIDGE
253 1D100 0.5A@100°C 30V; TO-18 291 SPA25 1 ph; 25.0A; 100V
253 10101 0.5A@100°C 60V; TO-18 201 SPA25JAN 1 ph; 25.0A; 100V
253 D102 0.5A@100°C 100V; TO-18 201 SPB25 1 ph; 25.0A; 200V
253 1D103 0.5A@100°C 150V; TO-18 291 SPB25JAN 1 ph; 25.0A; 200V
253 D104 0.5A@100°C 200V; TO-18 291 SPC25 1 ph; 25.0A; 400V
253 1D105 0.5A@100°C 300V; TO-18 201 SPC25JAN 1 ph; 25.0A; 400V
253 1D106 0.5A@100°C 400V; TO-18 201 SPD25 1 ph; 25.0A; 600V
257 1D200 1.6A@70°C 50V; TO-5 201 SPD25JAN 1 ph; 25.0A; 600V
257 1D201 1.6A@70°C 100V; TO-5 TRANSISTOR
257 1D202 1.6A@70°C 150V; TO-5 * SSP3020 NPN; 2.0A; 120V; TO-5
257 1D203 L.6A@70°C 200V; TO-5 * SSP3050 NPN; 5.0A; 60V; TO-66
257 1D300 1.6A@70°C 300V; TO-5 % SSP3051 NPN; 5.0A; 80V; TO-66
257 1D301 1.6A@70°C 400V; TO-5 % SSP3200 NPN; 20.0A; 80V; TO-61
259 IP100 0.8A@70°C 30V; TO-92 * SSP3201 NPN; 20.0A; 80V; TO-61
259 IP101 0.8A@70°C 60V; TO-92 % SSP3300 NPN; 30.0A; 80V; TO-63
259 | IP102 0.8A@70°C 100V; TO-92 x| sspasol NPN; 30.0A; 60V; TO-63

*Contact factory for specifications and ratings

UNITRODE CORPORATION « 580 PLEASANT ST.
WATERTOWN, MASS. 02172 « TEL. (617) 926-0404

TWX (710) 327-1296 « TELEX 922-414

20

PRINTED IN US.A.



II. PART NUMBER INDEX

PAGE PART NUMBER DESCRIPTION PAGE PART NUMBER DESCRIPTION
TRANSISTOR ZENER
* SSP3302 NPN; 30,0A; 80V; TO-3 313 UDZ5870-UDZ5890 Bi-directional; 5W; 10%
* SSP3303 NPN; 30.0A; 60V; TO-3 313 uDZz7110 Bi-directional; 6W; 5%
PUT 313 uDZz7210 Bi-directional; 6W; 10%
o . TO- 313 UDZ7707-UDZ7760 Bi-directional; 6W; 5%
';’32 ‘Jij}; ﬁggmgigog ig\\;; Ig_ig 313 UDZ7807-UDZ7860 Bi-directional; 6W; 10%
294 U13T3 400mMW@25°C 100V; TO-18 313 UDZ8110-UDZ8120 Bi-directional; 1W; 5%
204 UlsT2 400mW@25°C 100V; TO-18 313 UDZ8210-UDZ8220 Bi-directional; IW; 10%
DARLINGTON 313 UDZ8707-UDZ8791 B.l-d!rect!ona:; iw; 5°/:
206 U2T101 NPN; 10.0A; 80V; TO-33 313 " 3812'?2(:7!-: léDZSBQl Bi-directional; 1W; 10%
296 U2T105 NPN; 10.0A; 150V; TO-33
298 U2T151 PNP; 10.0A; 80V; TO-33 82 UES101 (1N5802) 2.5A; 50V
298 U2T155 PNP; 10.0A; 120V; TO-33 82 UES102 (1N5803) 2.5A; 75V
296 U2T201 NPN; 10.0A; 80V; TO-66 82 UES103 (1IN5804) 2.5A; 100V
296 U2T205 NPN; 10.0A; 150V; TO-66 82 UES104 (1N5805) 2.5A; 125V
298 U2T251 PNP; 10.0A; 80V; TO-66 82 UES201 (1N5807) 6.0A; 50V
298 U2T255 PNP; 10.0A; 150V; TO-66 82 UES202 (1N5808) 6.0A; 75V
300 U21301 NPN; 5.0; 60V; TO-33 82 UES203 (1N5809) 6.04; 100V
300 U2T305 NPN; 5.0A; 150V; TO-33 82 | UES204 (IN5810) 6.0A; 125V
302 U2T351 PNP; 10.0A; 60V; TO-33 * UES301 20.0A; 50V
302 U2T355 PNP; 10.0A; 120V; TO-33 * UES302 20.0A; 75V
300 U2T401 NPN; 5.0A; 60V; TO-66 * UES303 20.0A; 100V
300 U2T405 NPN; 5.0A; 150V; TO-66 * UES304 20.0A; 125V
302 U2T451 PNP; 5.0A; 60V; TO-66 316 UES501 50.0A; 50V
302 U2T455 PNP; 5.0A; 120V; TO-66 316 UES502 50.0A; 75V
304 u2T501 NPN; 20.0A; 80V; TO-66 316 UES503 50.0A; 100V
304 U2T505 NPN; 20.0A; 150V; TO-66 316 UES504 50.0A; 125V
304 U2T601 NPN; 20.0A; 80V; TO-3 316 UES505 50.0A; 150V
304 U2T605 NPN; 20.0A; 150V; TO-3 RECTIFIER STACK
306 u2T712 NPN; 5.0A; 200V; TO-33 319 UFB2.5 2.5KV
306 u2T713 NPN; 5.0A; 300V; TO-33 319 UFB5 5.0KV
306 u2T722 NPN; 5.0A; 200V; TO-66 319 UFB7.5 7.5KV
306 u2T723 NPN; 5.0A; 300V; TO-66 319 UFS5 5.0KV
306 U2T822 NPN; 10.0A; 200V; TO-66 319 UFS7.5 7.5KV
306 u2T823 NPN; 10.0A; 300V; TO-66 319 UFS10 10.0KV
306 U2T832 NPN; 10.0A; 200V; TO-3 322 UGBS 5.0KV
306 U2T833 NPN; 10.0A; 300V; TO-3 322 UGB7.5 7.5KV
RECTIFIER STACK 322 UGB10 10.0KV
310 UDA5 5.0KV 322 UGD5 5.0KV
310 UDA7.5 7.5KV 322 UGD7.5 7.5KV
310 UDA10 10.0KV 322 UGD10 10.0KV
310 UDA15 15.0KV 322 UGE2.5 2.5Kv
310 UDB2.5 2.5KV 322 UGES 5.0KV
310 UDBS 5.0KV 322 UGE7.5 7.5KV
310 UDB7.5 7.5KV 322 UGF2.5 2.5KV
310 uDC5 5.0KV 322 UGF5 5.0kv
310 uUDC7.5 7.5KV 322 UGF7.5 7.5KV
310 uDC10 10.0KV PIN DIODE
310 uDC15 15.0KV 50 UM4001 100V
310 uDD2.5 2.5KV 50 UMA4002 200V
310 UDD5 5.0KV 50 UM4004 400V
310 UDD7.5 7.5KV 50 UMA4006 600V
310 UDE2.5 2.5KV 50 UM4008 800V
310 UDE5 5.0KV 50 UM4010 1000V
310 UDF2.5 2.5KV 50 Um4012 1200V
310 UDF5 50KV 50 UM4301 100V
ZENER 50 UM4302 200V
313 UDZ110-UDZ119 Bi-directional; 3W; 5% 50 UM4304 400V
313 UDZ120-UDZ140 Bi-directional; 3W; 5% 50 UM4306 600V
313 UDZ210-UDZ219 Bi-directional; 3W; 10% 50 UM4310 1000V
313 UDZ220-UDZ240 Bi-directional; 3W; 10% 50 UM4901 100V
313 UDZ707-UDZ760 Bi-directional; 3W; 5% 50 UM4902 200V
313 UDZ770-UDZ790 Bi-directional; 3W; 5% 50 UM4904 400V
313 UDZ807-UDZ860 Bi-directional; 3W; 10% 50 UM4906 600V
313 UDZ870-UDZ890 Bi-directional; 3W; 10% 50 UM4910 1000V
313 UDZ5110-UDZ5119 Bi-directional; 5W; 5% 50 UM6001 100V
313 UDZ5120--UDZ5140 Bi-directional; 5W; 5% 50 UM6002 200V
313 UDZ5210-UDZ5219 Bi-directional; 5W; 10% 50 UM6004 400V
313 UDZ5220-UDZ5240 Bi-directional; 5W; 10% 50 UM6006 600V
313 UDZ5707-UDZ5760 Bi-directional; 5W; 5% 50 UM6010 1000V
313 UDZ5770-UDZ5790 Bi-directional; 5W; 5% 50 UMe6101 100V
313 UDZ5807-UDZ5860 Bi-directional; 5W; 10% 50 ume6102 200V
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PAGE PART NUMBER DESCRIPTION PAGE PART NUMBER DESCRIPTION
PIN DIODE TRANSISTOR
50 UM6104 400V 334 UPT314 NPN; 2.0A; 300V; TO-5
50 UM6106 600V 334 UPT315 NPN; 2.0A; 300V; TO-5
50 UMé6108 800V 334 UPT321 NPN; 2.0A; 150V; TO-66
50 UM6201 1o00v 334 UPT322 NPN; 2.0A; 200V; TO-66
50 UM6202 200V 334 UPT323 NPN; 2.0A; 250V; TO-66
50 UM6204 400V 334 UPT324 NPN; 2.0A; 300V; TO-66
50 UM6206 600V 334 UPT325 NPN; 2.0A; 300V; TO-66
50 UMe6601 100V * UPT410 NPN; 3.5A; 200V; TO-3
50 UM6602 200V * UPT410A NPN; 3.5A; 200V; TO-66
50 UM6604 400V * UPT411 NPN; 3.5A; 300V; TO-3
50 UM6606 600V * UPT411A NPN; 3.5A; 300V; TO-66
50 UM7001 100V * UPT413 NPN; 2.0A; 325V; TO-3
50 UM7002 200V * UPT413A NPN; 2.0A; 325V; TO-66
50 UmM7004 400V * UPT423 NPN; 3.5A; 325V; TO-3
50 UM7006 600V * UPT423A NPN; 3.5A; 325V; TO-66
50 UM7010 1000v * UPT430 NPN; 5.0A; 300V; TO-3
50 UM7016 1600V * UPT430A NPN; 5.0A; 300V; TO-66
50 UM7101 lo0v * UPT431 NPN; 5.0A; 325V; TO-3
50 UM7102 200V * UPT431A NPN; 5.0A; 325V; TO-66
50 UM7104 400v 337 UPT521 NPN; 3.5A; 150V; TO-66
50 um7zios 800V 337 UPT522 NPN; 3.5A; 200V; TO-66
50 Um7201 loov 337 UPT523 NPN; 3.5A; 250V; TO-66
50 UM7202 200V 337 UPT524 NPN; 3.5A; 300V; TO-66
50 UM7204 400V 337 UPT525 NPN; 3.0A; 300V; TO-66
50 UM7206 600V 337 UPT531 NPN; 3.0A; 150V; TO-3
50 UmM7301 1oov 337 UPT532 NPN; 3.0A; 200V; TO-3
50 UM7302 200V 337 UPT533 NPN; 3.0A; 250V; TO-3
50 UM7304 400V 337 UPT534 NPN; 3.0A; 300V; TO-3
50 UM7306 600V 337 UPT535 NPN; 3.0A; 300V; TO-3
50 UmM7310 1000V 340 UPT611 NPN; 5.0A; 40V; TO-5
50 UM7901 1o00v 340 UPT612 NPN; 5.0A; 60V; TO-5
50 UM7902 200V 340 UPT613 NPN; 5.0A; 80V; TO-5
50 UM7904 400V 340 UPT614 NPN; 5.0A; 100V; TO-5
50 UM7906 600V 340 UPT615 NPN; 5.0A; 100V; TO-5
50 Um7910 1000V 340 UPT621 NPN; 5.0A; 40V; TO-66
50 UM9301 100v 340 UPT622 NPN; 5.0A; 60V; TO-66
50 UM9302 1o0v 340 UPT623 NPN; 5.0A; 80V; TO-66
50 UM9303 100Vv. 340 UPT624 NPN; 5.0A; 100V; TO-66
TRANSISTOR 340 UPT625 NPN; 5.0A; 100V; TO-66
325 UPTO11 NPN; 0.5A; 150V; TO-5 343 UPT721 NPN; 5.0A; 150V; TO-66
325 UPTO12 NPN; 0.5A; 200V; TO-5 343 UPT722 NPN; 5.0A; 200V; TO-66
325 UPTO3 NPN; 0.5A; 250V; TO-5 343 UPT723 NPN; 5.0A; 250V; TO-66
325 UPTO14 NPN; 0.5A; 300V; TO-5 343 UPT724 NPN; 5.0A; 300V; TO-66
325 UPTO15 NPN; 0.5A; 300V; TO-5 343 UPT725 NPN; 5.0A; 300V; TO-66
325 UPTO21 NPN; 0.5A; 150V; TO-46 343 UPT731 NPN; 5.04; 150V; TO-3
325 UPTO022 NPN; 0.5A; 200V; TO-46 343 UPT732 NPN; 5.0A; 200V; TO-3
325 UPT023 NPN; 0.5A; 250V; TO-46 343 UPT733 NPN; 5.0A; 250V; TO-3
325 UPTO024 NPN; 0.5A; 300V; TO-46 343 UPT734 NPN; 5.04; 300V; TO-3
325 UPTO25 NPN; 0.5A; 300V; TO-46 343 UPT735 NPN; 5.04; 300V; TO-3
328 UPT111 NPN; 1.0A; 40V; TO-5 346 UPTs21 NPN; 10.0A; 40V; TO-66
328 UPT112 NPN; 1.0A; 60V; TO-5 346 UPT822 NPN; 10.0A; 60V; TO-66
328 UPT113 NPN; 1.0A; 80V; TO-5 346 UPTS23 NPN; 10.0A; 80V; TO-66
328 UPT114 NPN; 1.0A; 100V; TO-5 346 UPT824 NPN; 10.0A; 100V; TO-66
328 UPT115 NPN; 1.0A; 100V; TO-5 346 UPT825 NPN; 10.0A; 100V; TO-66
328 UPT121 NPN; 1.0A; 40V; TO-66 346 UPT831 NPN; 10.04; 40V; TO-3
328 UPT122 NPN; 1.0A; 60V; TO-66 346 upT832 NPN; 10.0A; 60V; TO-3
328 UPT123 NPN; 1.0A: 80V; TO-66 346 UPT833 NPN; 10.0A; 80V; TO-3
328 UPT124 NPN; 1.0A; 100V; TO-66 346 UPT834 NPN; 10.0A; 100V; TO-3
328 UPT125 NPN; 1.0A; 100V; TO-66 346 UPT835 NPN; 10.04; 100V; TO-3
331 UPT211 NPN; 2.0A 40V; TO-5 349 UPT931 NPN; 10.0A; 150V; TO-3
331 UPT212 NPN; 2.0A; 60V; TO-5 349 UPT932 NPN; 10.0A; 200V; TO-3
331 UPT213 NPN; 2.0A; 80V; TO-5 349 UPT933 NPN; 10.0A; 250V; TO-3
331 UPT214 NPN; 2.0A; 100V; TO-5 349 UPT934 NPN; 10.0A; 300V; TO-3
331 UPT215 NPN; 2.0A; 100V; TO-5 349 UPT935 NPN; 10.0A; 300V; TO-3
331 UPT221 NPN; 2.0A; 40V; TO-66 351 UPT1021 NPN; 15.0A; 40V; TO-66
331 UPT222 NPN; 2.0A; 60V; TO-66 351 | UPT1022 NPN; 15.0A; 60V; TO-66
331 UPT223 NPN; 2.0A; 80V; TO-66 351 UPT1023 NPN; 15.0A; 80V; TO-66
331 UPT224 NPN; 2.0A; 100V; TO-66 351 UPT1024 NPN; 15.0A; 100V; TO-66
331 UPT225 NPN; 2.0A; 100V; TO-66 351 UPT1025 NPN; 15.04; 100V; TO-66
334 UPT311 NPN; 2.0A; 150V; TO-5 351 UPT1031 NPN; 15.0A; 40V; TO-3
334 UPT312 NPN, 2.0A: 200V: TO-5 351 | uPT1032 NPN; 15.0A; 60V; TO-3
334 UPT313 NPN; 2.0A; 250\/; TO-5 351 UPT1033 NPN; 15.0A; 80\/; TO-3
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TRANSISTOR RECTIFIER
351 | UPT1034 NPN; 15.0A; 100V; TO-3 * UT118 (1N3658) 0.75A; 600V
351 | UPT1035 NPN; 15.0A; 100V; TO-3 * uT119 0.75A; 800V
34 | UPTLI3L NPN; 20.0A; 40V; TO-3 * | yTiz0 0.75A; 1000V
354 | UPTII32 NPN; 20.0A; 60V; TO-3 * UT211 (1N645) 0.75A; 225V
354 | UPT1133 NPN; 20.0A; 80V; TO-3 * UT212 (LN646) 0.75A; 300V
354 UPT1134 NPN; 20.0A; 100V; TO-3 * UT213 (1N647) 0.75A; 400V
354 UPT1135 NPN; 20.0A; 100V; TO-3 * UT214 (1N648) 0.75A; 500V
RECTIFIER * UT215 (1N649) 0.75A; 600V
356 UR105 1.0A; 50V * UT221 (1N676) 0.5A; 100V
386 UR110 1.0A; 100V : UT222 (1N677) 0.75A; 100V
356 UR115 10, 150V . UT223 (1N678) 0.5A; 200V
356 UR120 1.0, 200V : UT224 (1N679) 0.75A; 200V
356 UR125 L0A, 250V UT225 (IN681) 0.5A; 300V
356 UR205 2.0A; 50V * UT226 (LN682) 0.75A; 300V
3me UR210 208, 100V * | UT227 (IN683) 0.5A; 400V
356 UR215 208, 150V * UT228 (1N684) 0.75A; 400V
356 UR220 208, 200V : UT229 (IN685) 0.5A; 500V
356 UR225 2.0%, 250V UT231 (1N686) 0.75A; 500V
M UR710 2.0, 100V * UT232 (1N687) 0.5A; 600V
* UR720 1.0A; 200V : ﬂggi (IN689) ‘l"gi’\‘zggg‘/
B at]
550 REUtg;FIER STACK LKy * UT235 1.0A; 400V
- en 12Ky 263 UT236 1.0A; 100V
ot usts 15Ky 263 | UT237 1.0A; 500V
- usis Laky 263 UT238 1.0A; 600V
peos usz2 20KV ;s: uT242 1.25A; 200V
3 | s 30KV 2 | uress 2o, 500V
359 Us35 3.5KV 25A;
ot us3s 3K 263 UT247 1.25A; 600V
359 US45A 45KV 223 UT2e9 i '25A;1123V
359 US50A 5.0KV 263 Sgg 1'223 2gov
359 USE0A 6.0KV 263 UT254 1.5A; 400V
359 US70A 7.0KV 263 UT255 1. SA: 500V
359 US80A 8.0KV 263 UT257 1.5A; 600V
358 US100A 10.0KV 263 UT258 L5A; 800V
g:g US120A 12.0KV 23 | uT26l 2.0A; 100V
250 33:82 ig-gx 263 UT262 (1N3981) 2.0A; 200V
- usison 180Ky 263 | UT264 (IN3982) 2.0A; 400V
o US200A 200K 263 | UT265 2.0A; 500V
e usB2. 25Ky ggg g'rgsg (1N3983) z.gA; sogx
319 | uUsB15 7.5KV 263 u;327 i.oﬁf E1sgoov
319 USB10 10.0KV 263 | uTse 0A:
359 | usRr12 12KV 263 | UT362 124, 800V
359 | USR15 L5KY 263 | UT363 1.2A; 1000V
b USR1s LK 263 | UT364 1.5A; 1000V
B | LoRa0 20Ky x UT905A 1.5A; 50V
B | oores 25Ky * UT910A 1.5A; 100V
pd USR30 30KV * | uToon 1.5A; 200V
359 USR40A 4.0KV * 8:2222 i':ﬁf 233&
3%9 | USR4sA 4.5kv * | uTL005A 3.0A; 50V
3% | USRS0A 5.0KV * | UT1010A 3.0A; 100V
359 USR60A 6.0KV * O
P uSReoA B0k : UT1020A 3.0A; 200V
359 USR80A 8.0KV * t’ﬂ‘;ﬁf’ﬁ 3‘3’“ ot
359 | USR100A 10.0kV 37 | Urzo0 20n 0V
359 | USR120A 12.0kv 367 | UT2010 2.0A; 100V
3o | Uskason 150KV 367 | UT2020 2.0A; 200V
319 ‘dgg;so’\ ;%%V 367 UT2040 2.0A; 400V
319 Uss7.5 7.5KV %7 31282" ';"822 eooz
319 | uss1o 10.0KV 7 | UTaoos 308, 50V
319 Uss15 15.0KV 367 | UT3ol0 3.0A; 100V
RECTIFIER 367 UT3020 3.0A; 200V
. i
* UT111 (1N536) 0.75A; 50V 367 | UT3040 3.0A; 400V
* UT112 (IN537) 0.75A; 100V 367 | uTaoeo 3.0A; 600V
x UT113 (IN3656) 0.75A; 200V * | UT3080 3.08; 800V
UT114 (IN539) 0.75A; 300V 367 | UT4005 4.0A; 50V
¥ | uTus (aN3es) 0.75A; 400V 367 | UT4010 (1N5180) 4.0A; 100V
UT117 (IN547) 0.75A; 500V 367 | UT4020 4.08; 200V
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RECTIFIER RECTIFIER
367 UT4040 (1N5207) 4.0A; 400V 382 UTR6410 9.0A; 100V
367 UT4060 4.0A; 600V 382 UTR6420 9.0A; 200V

* UT4080 4.0A; 800V 382 UTR6430 9.0A; 300V

* UT4100 4.0A; 1000V 382 UTR6440 9.0A; 400V
371 UT5105 7.5A; 50V 385 UTX105 1.0A; 50V
371 UT5110 7.5A; 100V 385 UTX110 1.0A; 100V
371 UT5120 7.5A; 200V 385 UTX115 1.0A; 150V
371 UT5130 7.5A; 300V 385 UTX120 1.0A; 200V
371 UT5140 7.5A; 400V 385 UTX125 1.0A; 250V
371 UT5160 7.5A; 600V 385 UTX205 2.0A; 50V
371 UT6105 9.0A; 50V 385 UTX210 2.0A; 100V
371 uT6110 9.0A; 100V 385 UTX215 2.0A; 150V
371 UT6120 9.0A; 200V 385 UTX220 2.0A; 200V
371 UT6130 9.0A; 300V 385 UTX225 2.0A; 250V
371 UT6140 9.0A; 400V 388 UTX3105 3.0A; 50V
371 UT6160 9.0A; 600V 388 UTX3110 3.0A; 100V
371 UT8105 12.0A; 50V 388 UTX3115 3.0A; 150V
371 UT8110 12.0A; 100V 388 UTX3120 3.0A; 200V
371 UT8120 12.0A; 200V * UTX3125 3.0A; 250V
371 UT8130 12,0A; 300V 388 UTX4105 4.0A; 50V
371 UT8140 12.0A; 400V 388 UTX4110 4,0A; 100V
371 uT8160 12.0A; 600V 388 UTX4115 4,0A; 150V
374 UTRO1 1.0A; 50V 388 UTX4120 4.0A; 200V
374 UTRO02 2.0A; 50V * UTX4125 4,0A; 250V
374 UTR10 0.5A; 100V ZENER
374 UTR11 1.0A; 100V 391 UZ110-Uz119 3W; 5%
374 UTRI12 2.0A; 100V 391 UZz120-Uz140 3W; 5%
374 UTR20 0.5A; 200V 391 UZz210-UZz219 3w; 10%
374 UTR21 1.0A; 200V 391 UZ220-UZ240 3w; 10%
374 UTR22 2.0A; 200V 391 UZ310-UZ319 3W; 20%
374 UTR30 0.5A; 300V 391 UZ320-UZ340 3W; 20%
374 UTR31 1.0A; 300V 391 UZ706-UZ760 3W; 5%
374 UTR32 2.0A; 300V 391 Uz770-UZ790 3W; 5%
374 UTR40 0.5A; 400V 391 UZ806-UZ860 3w; 10%
374 UTR41 1.0A; 400V 391 UZz870-UZ890 3w; 10%
374 UTR42 (1N5206) 2.0A; 400V 391 UZ906-UZ960 3W; 20%
374 UTR50 0.5A; 500V 391 UZ970-UZ990 3W; 20%
374 UTR51 1.0A; 500V 393 UZ4110-UZ4120 5W; 5%
374 UTR52 2.0A; 500V 393 UZ4210-UZ4220 5W; 10%
374 UTR60 0.5A; 600V 303 UZ4706-UZ4791 5W; 5%
374 UTR61 1.0A; 600V 393 UZ4806-UZ4891 5W; 10%
374 UTR62 2.0A; 600V 395 UZ5110-UZ5119 5W; 5%

* UTR70 0.5A; 700V 395 UZ5120-UZ5240 5W; 5%

* UTR71 1.0A; 700V 395 UZ5210-UZ5240 5W; 10%
378 UTR2305 2.0A; 50V 395 UZ5310-UZ5340 5W; 20%
378 UTR2310 2.0A; 100V 395 UZ5706-UZ5760 5W; 5%
378 UTR2320 2.0A; 200V 395 UZ5770-UZ5790 5W; 5%
378 UTR2340 2.0A; 400V 395 UZ5806-UZ5860 5W; 10%
378 UTR2350 2.0A; 500V 395 UZ5870-UZ5890 5W; 10%
378 UTR2360 2.0A; 600V * UZ5906-UZ5960 5W; 20%
378 UTR3305 3.0A; 50V * UZ5970-UZ5990 5W; 20%
378 UTR3310 3.0A; 100V 397 uz7110 1ow; 5%
378 UTR3320 3.0A; 200V 397 UZz7110L 6W; 5%
378 UTR3340 3.0A; 400V 397 Uz7210 10W; 10%
378 UTR3350 3.0A; 500V 397 Uz7210L 6W; 10%
378 UTR3360 3.0A; 600V 397 Uz7310 10W; 20%
378 UTR4305 4.0A; 50V 397 Uz7310L 6W; 20%
378 UTR4310 4.0A; 100V 397 UZ7706-U27750 10W; 5%
378 UTR4320 4.0A; 200V 397 UZ7706L-UZ7750L 6W; 5%
378 UTR4340 4.0A; 400V 397 UZ7756-UZ7790 10W; 5%
378 UTR4350 4.0A; 500V 397 UZ7756L-UZ7790L 6W; 5%
378 UTR4360 4.0A; 600V 397 UZ7806-UZ7850 10W; 10%
382 UTR4405 6.0A; 50V 397 UZ7806L-UZ7850L 6W; 10%
382 UTR4410 6.0A; 100V 397 UZ27851-UZ7890 10W; 10%
382 UTR4420 6.0A; 200V 397 UZ7851L-UZ7890L 6W; 10%
382 UTR4430 6.0A; 300V * UZ8110-Uz8120 1wW; 5%
382 UTR4440 6.0A; 400V * UZ8210-Uz8220 1w; 10%
382 UTR5405 7.5A; 50V 399 UZ8706-Uz8790 1W; 5%
382 UTR5410 7.5A; 100V 399 UZ8806-UZ8890 1w; 10%
382 UTRS5420 7.5A; 200V
382 UTR5430 7.5A; 300V
382 UTR5440 7.5A; 400V
382 UTR6405 9.0A; 50V
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POWER HYBRID CIRCUITS

IIT PRODUCT SELECTION GUIDE

/F’
|
4-Pin T0-66 8-Pin TO-3
SWITCHING REGULATOR POWER
OUTPUT CIRCUITS (Efficiency 85%)
5A 15A
Output Current
Pos Neg Pos Neg
~ Package Style 4-Pin TO-66 ~ 4-PinTO66
Input & Output 60V PIC600 PIC610 PIC625 PIC635
Voltage 80V PIC601 PIC611 PIC626 PIC636
Fall Time
Voltage 75ns 300ns
Current 150ns 300ns
On-State Voltage 1.5V@ 2A 1.5V@7A
ONE-SHOT POWER PULSE GENERATOR
Output Current 8A 8A
PackageSyle | &PinT03 | &PinTO
— : : ; Rt
Output 60V PIC400 PIC401
Voltage
Output Pulse .5-2ms 2-50ms
Widths with 1% tolerance with 2.5% tolerance
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RECTIFIERS

'STANDARD RECOVERY

Average D.C.
Output Current

1A 2A 3A 4A 7.5A 9A

50V UR105 [ UR205 {UT3005 | UT4005 | UT5105 | UT6105 | UT8105

75V

100V | UT236 | UT261 |UT3010 | UT4010 | UT5110 | UT6110 | UT8110
UR110 | UR210

125v
W 150V | UR115 | UR215
<<
o 200V | UT234 | UT262 |UT3020 | UT4020 | UT5120 | UT6120 | UT8120
<) UR120 | UR220 1N5550*
" 1N4245*% | IN3611**
& IN5614*
"5’ 250V | UR125 | UR225
< 300V ,
w 400V | UT235 | UT264 |UT3040 | UT4040 | UT5140 | UT6140 | UT8140
1N4246* | IN3612*%* 1N5551*
IN5616*
600V | UT238 | UT267 |UT3060 | UT4060
1N4247* | IN3613** 1N5552*
1N5618*
800V | UT361 | UT268 IN5553*
1N4248* | IN3614**
1N5620*
1000V | UT347 | UT364
1IN5622*

* Available as JAN, JANTX, JANTXV.
** Available as JAN, JANTX.
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FAST RECOVERY

IIT PRODUCT SELECTION GUIDE

Average D.C.
Output Current 1A 2A 2.5A 3A 4A 6A 6.5A 7.5A 9A 20A 50A
Package Style A A A B B B C Cc c DO-4 DO-5
50v UTRO1 | UTRO2 | 1IN5802* |UTR3305|UTR4305 | IN5807* | UTR4405| UTR5405| UTR6405| 1N5812 | UES501
UTX105 | UTX205 UTX3105|UTX4105
1N5415
75V 1IN5803 1IN5808 1IN5813 | UES502
100V | UTR11 | UTR12 | 1N5804* |UTR3310{UTR4310|1N5809*| UTR4410|UTR5410/UTR6410| 1N5814 | UES503
UTX110 | UTX210 UTX3310(UTX4110
1IN5186**
1IN5416*
125V 1N5805 1N5810 1N5815 |UES504
g 150V 1N5806* [UTX3115(UTX4115 |1IN5811* 1N5816 | UES505
E 200V | UTR21 | UTR22 UTR3320| UTR4320 UTR4420| UTR5420| UTR6420
[e) UTX120 | UTX220 UTX3120| UTX4120
= 1N4942* 1N5187**
b IN5615* 1IN5417*
14
w 250V | UTX125 | UTX225
z
; 300V | UTR31 | UTR32
] 400V | UTR41 | UTR42 UTR3340{ UTR4340 UTR4440| UTR5440] UTR6440
o 1N4944* 1N5188**
1N5617* 1N5418*
600V | UTR61 | UTR62 UTR3360| UTR4360
1N4946* 1N5190**
1IN5619* 1N5420*
800V
1000V
Reverse 75-250 | 75-250 25ns | 100-400 [ 100-400 | 30ns | 300-500 [ 300-500 | 300-500 | 35ns 50ns
Recovery ns ns ns ns ns ns ns
Time (max.)

* Available as JAN, JANTX, JANTXV.
** Available as JAN, JANTX.
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RECTIFIER ASSEMBLIES

T
—— 5=

. | F A
High Voltage Stacks and Modules
STANDARD RECOVERY
“Reear';e AVERAGE D.C. OUTPUT CURRENT
Voltage | =.25A |.25—.5A|.5—.75A|.75—1A [ 1—1.5A| 1.5-2A | 2—2.5A| 2.5-3A| 3—4A | 4—5A | 5—6A | 6—7A
1.2kV us12
(A)
1.5kV Us15
(A}
1.8KV Us18
(A)
2.0kV USs20
(A)
2.5kV us25 USB2.5 UDB2.5 UDE2.5 |UGE2.5
(A (C) 0)} 1)) (1)}
3.0kV Us30
(A)
3.5kV Us35
(A
4.0kV Us40
(A)
4.5kV US45A
[0)
5.0kV US50A | USB5 UDA5 UGB5 | UGE5
m USsSs5 UDB5 UDE5 | 1N5603*
(€) 1N5600*% 1)) 1))
[0}
6.0kV | US60A
m
7.0kV | US70A
1)
7.5kV USS7.5 | USB7.5 UDA7.5 UGB7.5 | UGE7.5
(©) () UDB7.5 [N) )
)
8.0kV | USS0A
m
10kV | US100A| USB10 | 688-10 | UDA10 UGB10
m USS10 | (F) |1N5597* D)}
(©) )
12kv | US120A| 688-12
0} (F)
15kV | US150A | USS15
() (C)
688-15
(F)
18kV | US180A | 688-18
()] (F)
20kV | 688-20
(F)
US200A
)
25kvV | 688-25
(F)

* Available as JAN.
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IIT PRODUCT SELECTION GUIDE

FAST RECOVERY

Peak AVERAGE D.C. OUTPUT CURRENT
Inverse
Voltage =.25A | .25—5A | .5—75A | .75—1A 1—1.5A | 1.5—2A | 2—2.5A | 2.5—4A 4—5A 5—6A

1.2kv USR12
(A)
1.5kv USR15
(A)
1.8kv USR18
(A)
2.0kV USR20
(A)
2.5kv USR25 UFB2.5 ubD2.5 UDF2.5 | UGF2.5
(R) © ) 4)) )
3.0kv USR30
(A)
3.5kv USR35
(R)
4.0kv USR40A
()]
4.5kV USR45A
)]
5.0kv USR50A UFB5 UDC5 UGD5
)] UFS5 ubDD5 UGF5
© ) UDF5

0))

6.0kv USR60A
n

7.0kv USR70A
U]

7.5kv UFB7.5 UDC7.5 UGF7.5
UFS7.5 ubD7.5 (0)]
(€) )

8.0kv USR80A
U]

10kV USRI100A | UFS10 | 688-10R UGD10
n © (F) (0)
ubC1io
)
12kv | USR120A | 688-12R
m (F)
15kv USR150A | UDC15
) (J)
688-15R
(F)
18kv | USR180A | 688-18R
0} (F)
20kv 688-20R
(F)
25kv 688-20R
(F)

Reverse
Recovery 500ns 500ns 500ns 500ns 500ns 500ns 500ns 500ns 500ns 500ns
Time (max.
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RECTIFIER ASSEMBLIES A
Single Phase Full-Wave Bridges % Imﬂ ﬁ

M B
STANDARD RECOVERY
Peak AVERAGE D.C. OUTPUT CURRENT
Inverse
gg'rtﬁiz =.25A | .25—.75A|.75—1.5A| 1.5—2.5A | 2.5-5A | 5—10A | 10—25A
50V
100V 673-1 | 697-1 | 6931 | 680-1 | 679-1
(B) (B) H) (E) | SPA-25*
(E)
125V
150V
200V 6732 | 6972 | 6932 | 6802 | 679-2
(B) (B) (H) | 469-1** | SPB-25*
(E) (E)
300V 6733 | 6973 | 6933 | 6803 | 6793
(B) (B) (H) (E) (E)
400V 673-4 | 697-4 | 6934 | 6804 | 6794
(B) (B) (H) | 469-2** | SPC-25*
(E) (E)
500V 6735 | 6975 | 6935 | 680-5 | 679-5
(B) (B) (H) (E) (E)
600V 673-6 | 697-6 | 693-6 | 6806 | 679-6
(B) (B) (H) | 469-3** | SPD-25*
(E) (E)
1.2kV 673-7
(B)
1.8kV 673-75
(M)
2.4kV 673-8
(M)
2.5kV 686-2.5
(0)
3.0kV 673-85 | 686-3
(M) (0)
3.6kv | 6739
M)
4.0kV 686-4
(0)
4.2kV | 673-10
(M)
4.8kV | 673-11
(1))
5.0kV | 673-12| 6865
(M) (0)
7.0kV 686-7
(0)
* Available as JAN. ** Available as JAN, JANTX.
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IIT PRODUCT SELECTION GUIDE

FAST RECOVERY

Peak AVERAGE D.C. OUTPUT CURRENT
Inverse
Voltage _
Per Leg =.25A |.25—.75A .75—1.5A 1.5—2.5A| 2.5—5A| 5—10A 10—25A 25—35A
50V 677-1 803-1 802-1
(B) (E) (E)
100V 676-1 677-2 698-1 | 694-1 684-1 683-1 | 803-2 802-2
(B) (B) (B) (H) (E) (E) (E) (E)
125V 803-3 802-3
(E) (E)
150V 677-3 803-4 802-4
(B) (E) (E)
200V 676-2 677-4 | 698-2 694-2 684-2 | 683-2
(B) (B) (B) (H) (E) (E)
300V 676-3 698-3 694-3 684-3 | 683-3
(B) (B) (H) (E) (E)
400V 676-4 698-4 694-4 | 684-4 | 683-4
(B) (B) (H) (E) (E)
500V 676-5 698-5 | 694-5 684-5 | 683-5
(B) (B) (H) (E) (E)
600V 676-6 698-6 | 694-6 | 684-6 683-6
(B) (B) (HY (E) (E)
1.2kV 676-12
(M)
1.8kV 676-18
M)
2.4kV 676-24
(M)
2.5kV 686-25R
(0)
3.0kv 676-30 | 686-3R
(M) (0)
3.6kV 676-36
(M)
4.0kV 686-4R
(0)
4.2kV 676-42
(M)
4.8kV 676-48
(M)
5.0kv 676-50| 686-5R
(M) (0)
7.0kv 686-7R
(0)
Reverse
Recovery 500ns 500ns 500ns 75ns 500ns | 500ns | 500ns | 500ns 50ns 50ns
Time (max.)
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RECTIFIER ASSEMBLIES
Three Phase Full-Wave Bridges

G P
STANDARD RECOVERY
Peak AVERAGE D.C. OUTPUT CURRENT
Inverse
porree | =25A | 25-1A | 1-25A | 2.5-4.5A | 45—15A | 15-25A
~ 50v
100V 7001 | 6911 | 6951 | 6781
(K) @ (D) (D)
125V
150V
200V 7002 | 6912 | 6952 | 6782
(K @ (D) (D)
300V 7003 | 6913 | 6953 | 6783
(K @) (D) (D)
400V 7004 | 6914 | 6954 | 6784
K @ (D) (D)
500V 7005 | 6915 | 6955 | 6785
(K) @ ()] (D)
600V 7006 | 6916 | 6956 | 6786
(K) (+) (D) (D)
2.5kV 685-2.5
®
3.0kV 685-3
(P)
4.0kV 685-4
(P)
5.0kV 685-5
(P)
6.0kV
7.0kV 6857
P)
80KV | 6908
)
10kV | 690-10
()
12kV | 690-12
)
15kV | 690-15
()
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IIT PRODUCT SELECTION GUIDE

FAST RECOVERY

Peak AVERAGE D.C. OUTPUT CURRENT
Inverse
Voltage
Per Leg =.25A .25—1A 1—2.5A | 2.5—-4.5A | 45—15A 15—25A 25—40A
50V 801-1 800-1
(D) (D)
100V 701-1 692-1 696-1 682-1 801-2 800-2
(K) (Q) (D) (D) (D) (D)
125V 801-3 800-3
(D) (D)
150V 801-4 800-4
(D) (D)
200V 701-2 692-2 696-2 682-2
(K) (Q) (D) (D)
300V 701-3 692-3 696-3 682-3
(K) (Q) (D) (D)
400V 701-4 692-4 696-4 682-4
(K) (Q) (D) (D)
500V 701-5 692-5 696-5 682-5
(K) (Q) (D) (D)
600V 701-6 692-6 696-6 682-6
(K) (Q) (D) (D)
2.5kV 685-2.5R
P
3.0kv 685-3R
(P)
4.0kV 685-4R
(P)
5.0kV 685-5R
(P)
6.0kV 685-7R
(P)
7.0kv
8.0kv 690-8R
(&)
10kv 690-10R
(&)
12ky 690-12R
(G) ;
15kv 690-15R
(G)
Reverse
Recovery 500ns 500ns 500ns 500ns 500ns 500ns 50ns 50ns
Time (max.)
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RECTIFIER ASSEMBLIES

Doubler and Center Tap Rectifier

STANDARD FAST
RECOVERY RECOVERY
Peak
Inverse AVERAGE D.C. AVERAGE D.C.
Voltage OUTPUT OUTPUT
Per Leg CURRENT CURRENT
=I1A 1—15A =1A 1—20A
50v 804-1
(L)
100V 681-1 804-2
(L) (L)
125V 804-3
L)
150v 804-4
(L)
200V 681-2
(L)
300V 681-3
L)
400V 681-4
(L)
500V 681-5
(L)
600V 681-6
(L)
2.5kV
3.0kv
4.0kV
5.0kV 687-5 687-5R
(N) (N)
6.0kv 687-6 687-6R
(N) (N)
7.0kV
8.0kV 687-8 687-8R
(N) (N)
10kV 687-10 687-10R
(N) (N}
12kV 687-12 687-12R
(N) (N)
15kV
Reverse
Recovery 500ns 50ns
Time (max.)

UNITRODE CORPORATION ¢ 580 PLEASANT ST. « WATERTOWN, MASS. 02172
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POWER ZENERS

IIT PRODUCT SELECTION GUIDE

DO-13 AA BB CcL

TRANSIENT VOLTAGE SUPPRESSORS TRANSIENT VOLTAGE SUPPRESSORS

Breakdown Lo -

Voltage Maximum anr(r\1/l)1m vz Type Sur(%g ler Max(l\?)wm

BV @ I TYPE Surge |pp Vz @ lpp
S
(Volts) (mA) ) V) Package Style CCL
Package Style DO-13
325 N b
6.12- 7.48 10 1N5629 139 10.8 a4 iNggi?** 32 Z—,‘S
6.45- 7.14 10 1IN5629A 143 10.5 55.6 1IN5612%* 19 76
6.75- 8.25 10 1IN5630 128 11.7 193 1N5613* 6 250
7.13- 7.88 10 1N5630A 132 11.3
7.38- 9.02 10 1N5631 120 12.5 * Available as JAN.
7.79 - 8.61 10 IN5631A 124 12.1 ** Available as JAN & JANTX.
8.19-10.0 1 1N5632 109 13.8
8.65- 9.55 1 1N5632A 112 13.4
9.00-11.0 1 IN5633 100 15.0
9.5 -10.5 1 1N5633A 103 14.5
99 -12.1 1 1N5634 93 16.2
105 -11.6 1 IN5634A 96 15.6
10.8 -13.2 1 1N5635 87 17.3
11.4 -12.6 1 1IN5635A 90 16.7
11.7 -14.3 1 1N5636 79 19.0
12.4 -13.7 1 1N5636A 82 18.2
13,5 -16.5 1 1IN5637 68 22.0
14.3 -15.8 1 1IN5637A 71 21.2
14.4 -17.6 1 1N5638 64 23.5
15.2 -16.8 1 1N5638A 67 22.5
16.2 -19.8 1 1N5639 56.5 26.5 BI-DIRECTIONAL ZENERS
17.1 -18.9 1 1IN5639A 59.5 25.2
18.0 -22.0 1 1IN5640 51.5 29.1 Power 1w 3w 5W 6W
19.0 -21.0 1 1N5640A 54 27.7
19.8 -24.2 1 1N5641 47 31.9 Package Style AA BB ccL
20.9 -23.1 1 IN5641A 49 30.6 7.5 uDz8807 ubDz807 uUDZ5807 ubDz7807
21.6 -26.4 1 1IN5642 43 34.7 8.2 uDZ8808 | UDZ808 | UDZ5808 | UDZ7808
22.8 -25.2 1 1IN5642A 45 33.2 9.1 uDZ8809 | UDZ809 | UDZ5809 | UDZ7809
243 -29.7 1 1N5643 38.5 39.1 10 ubz8810 ubDZ810 UDZ5810 uDZ7810
257 -28.4 1 1N5643A 40 37.5 § 12 ubz8812 uDz812 UDZ5812 uDZ7812
c
27.0 -33.0 1 1N5644 34.5 435 g 15 uUDZ8815 uUDZ815 uUDZ5815 ubz7815
285 -31.5 1 1IN5644A 36 41.4 % 18 uDZ8818 ubDz818 uUDZ5818 UDZ7818
29.7 -36.3 1 1N5645 31.5 47.7 ~| 20 UDZ8820 | UDz820 | UDZ5820 | UDZ7820
31.4 -347 1 1N5645A 33 45,7 R 24 uDZ8824 | UDZ824 | UDZ5824 | UDZ7824
324 -39.6 1 1N5646 29 52.0 g 27 uDz8827 ubDz827 ubDz5827 uDz7827
342 -37.8 1 1N5646A 30 49.9 =| 30 UDZ8830 uUbZ830 uDZ5830 uUDZ7830
35.1 -42.9 1 1N5647 26.5 56.4 ot 33 UDZ8833 uDZ833 UDZ5833 uUbZ7833
37.1 -41.0 1 1N5647A 28 53.9 o| 36 uDZ8836 uUDZ836 uDZ5836 UDZ7836
38.7 -47.3 1 1N5648 24 61.9 ﬁ: 40 uDz8840 UDZ840 uDZ5840 uDZ7840
40.9 -45.2 1 1N5648A 25.3 59.3 2| 45 UDZ8845 | UDZ845 | UDZ5845 | UDZ7845
>

42.3 -51.7 1 1N5649 22.2 67.8 60 UDZ8860 UDZ860 UDZ5860 uUDZ7860
447 -49.4 1 1N5649A 23.2 64.8 300 UDz230 UDZ5230
459 -56.1 1 1N5650 20.4 73.5 220 ubz222 UDZ5222
48.5 -53.6 1 1IN5650A 21.4 70.1 100 uDZ210 uDZ5210 uDZ7210
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POWER ZENERS

6.8V IN4736A | UZ8706 | 1N4461* IN5063 | UZ4706 | 1N4954* | UZ7706L | UZ7706
7.5V IN4737A | UZ8707 | 1N4462* IN5064 | UZ4707 | 1N4955* | UZ7707L | UZ7707
8.2V IN4738A | UZ8708 | 1N4463* IN5065 | UZ4708 | 1N4956* | UZz7708L | UZ7708
9.1v IN4739A | UZ8709 | 1N4464* IN5066 | Uz4709 | 1N4957* | Uz7709L | UZ7709
10V IN4740A | UZ8710 | 1N4465* IN5067 | UZ4710 | 1N4958* | UZ7710L | UZ7710
11V IN4741A | UZ8711 | 1N4466* 1N5068 IN4959* | Uz7711L | UZ7711
12v IN4742A | UZ8712 | 1N4467* IN4883 | UZ4712 | 1N4960* | UZ7712L | UZ7712
13V IN4743A | UZ8713 | 1N4468* IN5069 | UZz4713 | 1N4961* | UZ7713L | UZ7713
14V Uzs714 1N5070 1N5118 UzZ7714L | UZ7714
15V IN4744A | UZ8715 | 1N4469* 1N5071 UZ4715 | 1N4962* | UZ7715L | UZ7715
-
8 16V IN4745A | UZ8716 | 1N4470* IN5072 | UZ4716 | 1N4963* | Uz7716L | UZ7716
S 18V IN4746A | UZ8718 | 1N4471* IN5073 | Uz4718 | 1N4964* | Uz7718L | UZ7718
3 20V IN4747A | UZ8720 | 1N4472* IN4884 | UZz4720 | 1N4965* | UZ7720L | UZ7720
o 22V IN4748A | UZ8722 | 1N4473* IN5074 | Uz4722 | 1N4966* | UZ7722L | UZ7722
i 24V IN4749A | UZ8724 | 1N4474* IN5075 | Uz4724 | 1N4967* | UZ7724L | UZ7724
[Te]
& 27V IN4750A | UZ8727 | 1N4475* IN5076 | Uz4727 | 1N4968* | Uz7727L | UZ7727
" 30V IN4751A | UZ8730 | 1N4476* | 1IN5077 | UZ4730 | 1N4969* | UZ7730L | UZ7730
& 33v IN4752A | UZz8733 | 1N4477* IN5078 | Uz4733 | 1N4970* | UZ7733L | UZ7733
= 36V IN4753A | UZ8736 | 1N4478* IN5079 | Uz4736 | 1N4971* | UZ7736L | UZ7736
a 39V IN4754A 1N4479* IN5080 | UZ4739 | 1N4972*
>
40V UZ8740 1N5081 1N5119 UzZ7740L | UZ7740
43V 1N4755A 1N4480* IN5082 | Uz4743 | 1N4973*
45V Uz8745 1N5083 IN5120 UZ7754L | UZ7745
47v 1N4756A IN4481* | 1IN5084 | UZ4747 | 1N4974*
50V UZ8750 1N5085 IN5121 Uz7750L | UZ7750
51V 1N4757A 1N4482* | 1N5086 | UZ4751 | 1N4975*
56V IN4758A | UZ8756 | 1N4483* IN5087 | Uz4756 | 1N4976* | UZ7756L | UZ7756
60V UZ8760 1N5088 IN5122 UzZ7760L | UZ7760
62V 1N4759A 1N4484 IN5089 | UZ4762 | 1N4977*
68V 1N4760A 1N4485 IN5090 | Uz4768 | 1N4978*

* Available as JAN, JANTX, & JANTXV
** Available as JAN
} Unitrode fused-in-glass construction
1 10% and 20% tolerance also available.
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IIT PRODUCT SELECTION GUIDE

=]
CL c
Power 1w 1.5W 3w 5W 5W 6W 10w
| PackageStyle | A Ar | Ax | B B+ | oLt | ot
70V uzs770 1N5091 IN5123 uz7770L | UZ7770
75V IN4761A | UZ8775 | 1N4486 1N5092 Uz4775 1N4979* uz7775L | UZ7775
80V Uz8780 1N5093 1N5124 UzZ7780L | UZ7780
82v 1N4762A 1N4487 1N5094 Uz4782 1N4980**
90V UZz8790 1N4096 1N5125 UZ7790L | UZ7790
91V 1N4763A 1N4488 1N4095 Uz4791 1N4981**
100V 1IN4764A | UZ8110 1N4489 1N4097 Uz4110 1N4982** | UZ7110L | UZ7110
110V Uz8111 1N5096 uza111 1N4983**
120V uz8112 1N5097 Uz4112 IN4984**
130V Uz8113 1N5098 Uz4113 1N4985**
—
8 140V uz8114 1N5099
s 150V Uz8115 1N4098 Uz4115 1N4986**
8 160V Uz8116 1N5100 Uz4116 1N4987**
e 170V Uz8117 1N5101 IN5127
2 180V uz8118 1N5102 uza118 1N4988**
n
= 190V Uz8119 1N5103 1N5128
" 200V Uz8120 1IN5104 Uz4120 1N4989**
5] 220V IN5105 1N4990**
= 240V 1N5106 1N4991**
3 260V 1N5107 1N5129
o ,
270V IN5108 1N49O2*+
280V " 1IN5109 1N5130
300V 1N5110 1N4993*+
320V IN5111 1N5131
330V IN5112 1N4994 **
340V 1N5113 1N5132
360V IN5114 1N4995 **
380V IN5115 1N5133
390V IN5116 1N4996
400V 1N5117 1N5134

* Available as JAN, JANTX, & JANTXV
** Available as JAN

% Unitrode fused-in-glass construction

1 10% and 20% tolerance also available.

UNITRODE CORPORATION e 580 PLEASANT ST, » WATERTOWN, MASS. 02172 o TEL. (617) 926-0404 » TWX (710) 327-1296 « TELEX 922-414
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NPN POWER SWITCHING
TRANSISTORS

.5-20A, 40-400V, f=20-80MH:

TO-5 TO-66 TO-59

Maximum

Collector Current | -2 AMP 1 AMP 2 AMP 3 AMP

50V
UPT111 | UPT121 | UPT211 | UPT221 | 2N3418 2N2828
UPT311 | UPT321 | 2N3420 2N2829
60V
75V
UPT112 | UPT122 | UPT212 | UPT222 | 2N2983

2 UPT312 | UPT322 | 2N2985
= 80V 2N3419
g 2N3421
=
<C
o
) UPT113 | UPT123 | UPT213 | UPT223
= 100V UPT313 | UPT323
o}
>
o
© 120V UPT114 | UPT124 | UPT214 | UPT224 | 2N2984
o UPT314 | UPT324 | 2N2986
.}
3 150v | UPTO11 | UPT115| UPT125 | UPT215 | UPT225
o UPT315 | UPT325

200V | UPTO12 2N5662*| 2N5660* UPT531 | UPT521 | 2N5074
2N5075

250V UPTO13 UPT532 | UPT522 | 2N5076
2N5077

300V UPTO14 2N5663*| 2N5661* UPT533 | UPT523

350V UPT534 | UPT524

400V UPTO15 UPT535 | UPT525

* JAN, JANTX versions available.

UNITRODE CORPORATION ¢ 580 PLEASANT ST. « WATERTOWN, MASS. 02172 » TEL. (617) 926-0404 « TWX (710) 327-1296 » TELEX 922-414
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IIT PRODUCT SELECTION GUIDE

TO-111 TO-3 Pancake
T0-5
Maximum 5 AMP 7 AMP
Collector Current
Package Style | ' | TO5 | To66 | TO-3 | T0-58 |To-111 | To-66 | TO-59
40V 2N3852
2N3853
50V 2N3878
2N2853 | UPT611 | UPT621 2N2877
2N2854 2N2878
60V | 2N2855 2N3744
2N2856 2N3747
2N3750
75V 2N3879
2N2851 | UPT612 | UPT622 2N2150 | 2N3996* | 2N5427 | 2N5347
g 2N2852 2N2151* | 2N3997* | 2N5428 | 2N5477
= 80V | 2N5487 2N3850 2N5478
o 2N3851
Z 2N3998*
< 2N3999*
5 2N5488 | UPT613 |UPT623 . 2N5429 | 2N5348
= 100V 2N5430 | 2N5349
o) 2N5479
g 2N5480
o
o 120v UPT614 | UPT624
g
2 150V UPT615 | UPT625
[&]
200V 2N5666* | 2N5664* | UPT731
UPT721
250V UPT722 | UPT732
300V 2N5667* | 2N5665*| UPT733
UPT723
350V UPT724 | UPT734
400V UPT725 | 2N5241
UPT735

* JAN, JANTX versions available.

UNITRODE CORPORATION e« 580 PLEASANT ST. « WATERTOWN, MASS. 02172 « TEL. (617) 926-0404 « TWX (710) 327-1296 « TELEX 922-414
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NPN POWER SWITCHING
TRANSISTORS

.5-20A, 40-400V, f=20-80MH.

TO-59 TO-111 TO-61

Maximum
Collector Current 10 AMP 15 AMP | 20 AMP

40V 2N5304 2N6257
UPT831 UPT1031| UPT1131
60V
70V | 2N4150*
2N5552 | UPT832 | 2N5658 | 2N5659 | 2N5317 | UPT1032| UPT1132
2 80V
>
(O]
z
B
- 2N6332 | UPT833 2N5315 | UPT1033| UPT1133
7] 100V 2N5319
<
'—
-
e
& 120V UPT834 UPT1034| UPT1134
,_
[&]
§ 150V UPT835 UPT1035| UPT1135
(o]
(&)
200V UPT931 UPT1331
250V UPT932 UPT1332
300V UPT933 UPT1333
350V UPT934 UPT1334
400V UPT935 UPT1335

* JAN, JANTX versions available

UNITRODE CORPORATION ¢ 580 PLEASANT ST. « WATERTOWN, MASS. 02172 « TEL. (617) 926-0404 « TWX (710) 327-1296 ¢ TELEX 922-414
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I PRODUCT SELECTION GUIDE
POWER DARLINGTONS

TO-33 T0-66 (3 PIN) TO-3 (8 PIN) TO0-3 (3PIN)

NPN POWER DARLINGTONS

Maximum Collector 2 AMP 5 AMP 10 AMP
] T0-66 T066 | T03 | T0-3 T0-66 | T03
Package Style T0-33 1 (apiny | TO | 3Ny | (3PIN) | BPIN) | (3PIN) | (3PIN)
60V | U2T301 | U2T401
w 80V U2T101 | U2T201 PIC502f | U2T501 | U2T601
- 2N6350* | 2N6352*
a8
>> 100V PIC500%
zg PIC501$
5 15V | U2T305 | U2T405 | U2T103 | U2T205 U2T505 | U2T605
8 2N6351% | 2N6353*
-l
3 200V | U2T712 | U2T722 U2T732 | U2T832
300V | U2T713 | U2T723 U2T733 | U2T833

* Available as JAN & JANTX.
% Dual Darlingtons — Consult factory for
NPN, PNP or complementary pairs in other ratings.

PNP POWER DARLINGTONS

Maximum Collector
Current 2 AMP 5 AMP

o Fedmgesule L p TS b ey

60V u2T1351 U2T451

80V U2T151 U2T251

COLLECTOR
VOLTAGE
RATING Vcio

120v U2T355 U2T1455 U2T155 u2T1255

UNITRODE CORPORATION ¢ 580 PLEASANT ST. ¢« WATERTOWN, MASS. 02172  TEL. (617) 926-0404 ¢ TWX (710) 327-1296 » TELEX 922-414
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SCRs

T0-18 TO-92

On-State
Current 0.5A 0.8A

Lrtrus)

30V 2N3030* 2N3027* | CB200 | 2N5060
ID100 IP100
60V AA100 | 2N5719 | 2N3031* | AAl114 | 2N3028* | CB201 | 2N5061
. AA107 ID101 IP101
> 2
= AA101 | 2N5720 | 2N3032* | AA115 | 2N3029* | CB202 | 2N5062
su 100V AA108 ID102 IP102
D
W =
53
o> 150v ID103 2N5063
<w IP103
w o
Ao
ws AA102 | 2N5721 AA116 ID104 CB203 | 2N5064
E &1 200v AA109 IP104
o
w c
a ©
u AA103 | 2N5722 AA117 ID105 IP105
300V AA110
400V AA104 | 2N5723 AA118 ID106 IP106
AA111
Gate-Trigger
Current 2uA 20uA 2004A 4004A 2001A

IGT

Holding Current ‘

* Available as JAN and JANTX types.

UNITRODE CORPORATION « 580 PLEASANT ST. « WATERTOWN, MASS. 02172 » TEL. (617) 926-0404 ¢« TWX (710) 327-1296 « TELEX 922-414
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1T PRODUCT SELECTION GUIDE

T0-9 TO-5 TO-59
On-State
Current 1A 1.25A 1.6A 5A
IT[RMS)
Package Style To-9 TO-5 , TO-59
30v 2N1881 | 2N1876 | 2N1870A** 2N2322 Cb200

(25V)

2N1882 | 2N1877 [ 2N1871A*¥ AD100 | 2N2323A* | 2N2323* 1D200 Cb201 CM100
60V 2N5724 (50V) (50v)
AD107 AD114

2N1883 2N1878 | 2N1872A**| ADI101 | 2N2324A* | 2N2324* 1D201 CD202 CM101

100V 2N5724 AD115
AD108
150V 2N1884 | 2N1879 | 2N1873A 2N2325A | 2N2325 1D202

2N1885 | 2N1880 | 2N1874A** AD102 | 2N2326A* [ 2N2326* 1D203 CD203 CM102

and REVERSE VOLTAGE, Vi

REPETITIVE PEAK OFF-STATE VOLTAGE, Viry

200V 2N5726 | AD116
AD109
AD103 | 2N2328A* | 2N2328* | 1D300 CM103
300V 2N5727 | AD117
AD110
400V AD104 | 2N5728 | 2N2329* | ID301 CM104
AD111 | AD118
Gate-Trigger
Current 2mA 204A 2004A 2uA 204A 200uA 400uA 200uA
IGT
: 2mA 3mA 5mA
Holding Current 2mA 2mA 2mA 3mA 3mA 3mA
l+@Rac=1K @lo=—1504A

* Available as JAN and JANTX types.
** Available as JAN type.

UNITRODE CORPORATION ¢ 580 PLEASANT ST. ¢« WATERTOWN, MASS. 02172 ¢ TEL. (617) 926-0404 ¢ TWX (710) 327-1296 » TELEX 922-414
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SCRs—SPECIAL PURPOSE

TO-18 Lens TO-18 TO-5 TO-111
RADIATION
PHOTO-SCRs HARDENED ULTRA-FAST SWITCHING SCRs
On-State
Current 0.3A 0.4A 0.4A 6A

l7(rms)

30V PF30 PR30 GA100

PF30A | PR30A
o
=z 60V PF60 PR60 GA101 GA200 | GA200A | GB200 | GB200A
o> PF60A PR60A GA300 | GA300A | GB300 | GB300A
L ©uj
© ;9 100V PF100 PR100 GA102 GA201 | GA201A | GB201 | GB201A
x2H PF100A | PR100A (80V) GA301 | GA30l1A | GB301 | GB30l1A
w -Q
oG5> 200V PF200 PR200
W PF200A | PR200A
=He
=Eo
S s 300V | PF300 | PR300
o PF300A | PR300A
o

400V PF400 PR400
PF400A PR400A

AT @ AT @ ler (Post tr tr tr tr
Rek=27K | Rex=27K | 3X10"“NVT) | 20ns 20ns 20ns 20ns
50 F.C. 10F.C. 20mA
Key Parameters
It @ Rex=4.7K I (Post tq tq tg iq
1mA 3X10" NVT) 2us Sus 2us BSus
30mA

AC SWITCHES (Low-Level Triac Replacements)

On-State Current
Iy 0.8A 4A
X
E o 200V PIC100 PIC101 PIC120 PiC121
LB 3
t¢s>
=L
Ho = 400V PIC102 PIC103 PIC122 PiC123
&
Gate Tnglg:: Current, omA 5mA 2mA 5mA
Tri |
Gate n%lg:i Voltage, 0.4V — 1V
Hoiding Current 1.5mA | 3mA 15mA | 3mA
Voltage Vi* 2.5V@ 1A

* Valid for operation in both 1st and 3rd quadrants.
UNITRODE CORPORATION ¢ 580 PLEASANT ST. » WATERTOWN, MASS. 02172 » TEL. (617) 926-0404 ¢ TWX (710) 327-1296 ¢ TELEX 922-414
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PUTs — PROGRAMMABLE II PRODUCT SELECTION GUIDE
UNIJUNCTION TRANSISTORS

TO-18 T0-92 T0-98

Peak Recurrent Forward
Current 8A 5A 2A
Package Style TO-18 T0-92 T0-98
| n=25.A@Re=10K U13T2 | U13T4 | P13T2
=B Ip=".154A @ Re=1Meg
L
ZE
IBI:J ) lv=70uA @ Re=10K U13T1 U13T3 P13T1
x O
85 le=2uA @ Re=1Meg
>0
§ﬂ- Iv=1mA @ Re=2000 2N6120 2N6028
<>,:§: lp=.15uA @ Re=1Meg
&
z
S % lv=1.5mA @ Re =200 2N6119 2N6138* 2N6027
S| L=2.A@Re=1Meg 2N6137*
Forward and Reverse 40V 100V 40V
Voltage; VAK, VAKR

* Available as JAN and JANTX types.

UNITRODE CORPORATION ¢ 580 PLEASANT ST. « WATERTOWN, MASS. 02172 » TEL. (617)- 926-0404 ¢ TWX (710) 327-1296 » TELEX 922-414
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HARD BONDED CHIPS

CHIP PART NO. CURRENT RATING | VOLTAGE RATING
Rectifiers
Standard Recovery UCRO3** 1A 200-600V
UCRO6** 4A 200-600V
UCROQO8** 8A 200-600V
UCR11** 15A 200-600V
Fast Recovery UCRO3**-R 1A 200-300V
(Under 500ns) UCRO6**-R 4A 200-300V
UCRO8**-R 8A 200-300V
UCR11**-R 15A 200-300V
Ultra-Fast Recovery UCRO3**-X 1A 100-300V
(Under 75ns) UCRO6**-X 4A 100-300V
UCRO8**-X 8A 100-300V
UCRI11**.X 15A 100-300V
Zeners
5% tolerance ucz87+** 1w 6.8-45V
10% tolerance uUCczag** 1w 6.8-45V
PUTs
Standard UCP0140 150mA 40V
Sensitive UCP0140L 150mA 40V
SCRs
General Purpose UCS12** .8A 30-200V
UCS14** .8A 300-400V
UCS17** 1.6A 30-400V
T.=50ns UCS01** .5A 30-100V
High Speed 1" J5n¢ UCS05**R 5A 60-100V
Light Sensitive UCS03** .3A 30-200V
UCS16** .3A 300-400V
Power Switching UCTOO0** .5A 200-300V
Transistors UCTO1** 1A 60-100V
UCTOQ2*%* 2A 60-300V
UCTO3** 3A 200-300V
UCTO5** 5A 60-300V
UCT10** 10A 60-300V
UCT15*%* 15A 60-100V
UCT20** 20A 60-100V
Power Darlingtons UCC02** 2A 60-150V
NPN UCCO5** 5A 60-150V
ucCC10** 10A 60-150V
PNP UCCO02**-P 2A 60-120V
UCCO5**-P 5A 60-120V

** Part Number Designation:

For All Products Except Zeners. First asterisk represents hundreds of volts, second asterisk repre-
sents tens of volts (e.g. for voltage rating of 250V, order UCR0325).

For Zeners Only. First asterisk represents tens of volts, second asterisk represents units of voits to
nearest lower whole number (e.g. for voltage rating of 6.8, order UCZ8706; for 45V, order UCZ8745)

Detailed specifications available through your local Unitrode Sales Representative.

UNITRODE CORPORATION s 580 PLEASANT ST. « WATERTOWN, MASS. 02172 « TEL. (617) 926-0404 ¢ TWX (710) 327-1296 ¢ TELEX 922-414
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SOLDERABLE POWER THYRISTOR

CHIPS AND ChipStrate™

ChipStrate is the designation for a Unitrode glassivated power thyristor

chip mounted on a miniature, high-thermal-conductivity, metal clad

ceramic substrate.

IIT PRODUCT SELECTION GUIDE

PART NUMBERING SYSTEM

X—XX—XX —XX

AN

Type Geometry First two digits
Code of voltage rating
Current
Rating in Amps

. Geometry I+ (RMS)* Vex, Vex ler
Chip Type Code (Amperes) (Volts) (mA Max.)
B 8 10 100
B 6 20 100
TRIAC 200 through 600
B 4 30 150
B 5 40 150
R 8 15 25
R 6 25 25
SCR 200 through 600
R 4 40 40
R 5 55 40
EDGE GATE SCR R 9 4 200 through 600 10
TRIAC-SENSITIVE
GATE B 9 3 200 through 600 25
Light Intensity to Trigger
PHOTO SCR P 7 0.5 30 through 500 800 Foot-Candles Max.
FAST SWITCHING
SCR
L., under R 2 8 200 through 600 30
10 microseconds
SENSITIVE GATE R 7 0.5 200 through 600 2004A
HIGH VOLTAGE
DIODES D 1 0.5 400 through 800 —
TRIGGER DIODES X 1 Minimum Hysteresis Type 20 Volt Nominal

Standard 30 Volt Nominal

All dimensions in inches

* Current ratings are at an operating temperature of 65°C as measured on the substrate immediately adjacent to the
chip. (Equivalent to case temperature in a packaged unit.) Current rating at 65°C derates nearly to zero at an operating

temperature of 100°C.

Detailed specifications available through your local Unitrode Sales Representative.

ChipStrate™ is a trademark of Unitrode Corporation

UNITRODE CORPORATION ¢ 580 PLEASANT ST. « WATERTOWN, MASS. 02172 « TEL. (617) 926-0404 » TWX (710) 327-1296 « TELEX 922-414
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PIN DIODES

MICROWAVE PIN DIODES

Total Series Parallel Average Average Peak Carrier
Breakdown | Capacitance Resistance Resistance Thermal Power Power Lifetime
Type Voltage (OV, 1 GHz) | (100mA, 1 GHz) | (100V, 1 GHz) | Resistance | Dissipation | Dissipation | I:=10mA
Range Cr max. Rs max. Re min. 64 max. P max. Pr max. min.
{v) (pF) (@) (Ko) (°C/W) W) (KW) T {us)
UM4000 100-1200 3.0 0.5 2 6 25 100 5.0
UM4300 100-1000 2.2 1.5 2 8 18 500 5.0
UM4900 100-1000 3.0 0.5 2 4 37 100 5.0
UM6000 100-1000 0.5 1.7 15 25 6 25 1.0
UM6100 100-600 0.7 1.2 12 25 6 15 0.9
UM6200 100-600 1.1 0.4 10 25 6 10 0.6
UM6600 100-600 0.4 2.5 10 35 4 13 1.0
UM7000 100-2000 0.9 1.0 10 15 10 60 2.5
UM7100 100-600 1.2 0.6 8 15 10 35 2.0
UM7200 100-600 2.2 0.25 7 15 10 20 1.5
UM7300 100-1000 0.7 3.5 10 20 7.5 100 25
UM7900 100-1000 0.8 1.0 10 10 15 60 2.5
GENERAL PURPOSE PIN DIODE
Reverse Carrier
Total Current Lifetime
Capacitance RF Resistance RF Resistance RF Resistance (BVk=100V) (I-=10mA)
Type (50V, 1MHz) (10uA, 100MHz) | (20mA, 100MHz) | (100mA, 100MHz) Ik Max. Min.
Cr max.
(pF) {@) [(®)] (@) (uA) (us)
1N5767 1000 min. 8 max. 2.5 max.
0.4 3000 typ. 4 typ. 1.5 typ. 10 1
LOW DISTORTION AGC PIN DIODE
1IN5957 1500 min. 8 max. 3.5 max. 1.5
0.4 3000 typ. 6 typ. 2 typ. 10 2 typ.
CATV ATTENUATOR PIN DIODES
Forward Third Order
Total RF RF Current Distortion Reverse
Capacitance Resistance Resistance (Ro=750 (F.=10MHz Current
Type Cr max. (100mA, 100MHz) | (10xA, 100MHz) F=100MHz) F.=13MHz (BV:=75V)
(0V, 100MHz) Max. Min. Typical P=50dBmV) Ik Max.
(pF) (9)] @) (mA) (dB) max. (uA)
UM9301 0.8 3.5 3000 1.1 —65 1
UM9302 0.8 6.0 4000 2.0 —75 1
UM9303 0.8 10.0 10000 4.0 —85 1
TWO-WAY RADIO ANTENNA SWITCHES
Transmit Receive
Harmonic Third Order
Distortion Distortion
Total RF Reverse (Pin=20W (Piw=10mW, O Bias Average
Type Capacitance Resistance Current F=50MHz FA=50MHz Power
(0V, 100MHz) { (50mA, 100MHz) (BVi=50) 1=20mA) Fe=51MHz) Dissipation
Cr Max. Max. Max. Max. Max. P Max.
(pF) [(9)] (uA) (dB) (dB) W)
UM9401
THRU 1.5 1 10 —40 —60 8.5
UM9404*

* Available in fou

Detailed specifications available through your local Unitrode Sales Representative.

r package styles.

UNITRODE CORPORATION ¢ 580 PLEASANT ST, « WATERTOWN, MASS. 02172 » TEL. (617) 926-0404 « TWX (710) 327-1296 ¢ TELEX 922-414
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RECTIFIERS
Military Approved, 1 Amp,
General Purpose

FEATURES

® Qualified to MIL-5-19500/228
® Continuous Rating: 1A

® Surge Rating: 30A

e PIV: to 800V

ABSOLUTE MAXIMUM RATINGS

JAN & JANTX1N3611-1N3614

DESCRIPTION

This series of MIL approved JAN and
JANTX general purpose lamp rectifiers are
useful in many high rel applications.

Type

Peak Reverse Voltage Min. Reverse Working Voltage
240v 200V
480V 400V
720V 600V
920V 800v

JAN & JANTX 1IN3611
JAN & JANTX 1N3612
JAN & JANTX 1N3613
JAN & JANTX 1N3614

Maximum Average D.C. Output Current
: @ T, = 100°C
@ T, = 150°C

Non-Repetitive Sinusoidal
Surge Current (8.3ms)
Operating Temperature Range
Storage Temperature Range
Thermal Resistance

MECHANICAL SPECIFICATIONS

30A
—65°C to +175°C
—65°C to +200°C

See Lead Temperature Derating Curve

JAN & JANTX1N3611- 1N3614 BODY A
i Baggt;‘r;%igaetsg t’_lgSQmTr\r{\P_’| O%gﬂ;goéli
_ —" K
Dl [Troonw
T s ! o
.oas"J
TYP.
22mml
R P
1.625” MIN.
413mm ——
@D
53 =mm UNITRODE



ELECTRICAL SPECIFICATIONS (at 25°C unless noted)

JAN & JANTX IN3611-1N3614

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 [ 1s0°c
JAN & JANTX 1IN3611 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

Allowable Forward Surge vs Number of Cycles

Turret 1” centers
Turret ¥2” centers ——
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RECTIFIERS
Military Approved, 1 Amp,

General Purpose

FEATURES

¢ Qualified to MIL-S-19500/286

® Surge Rating: 25A

e PIV: to 1000V

e Controlled Avalanche

o No Plastic, Epoxy, Silicone, Oxides, Gases or Solder are used

ABSOLUTE MAXIMUM RATINGS

JAN & JANTX 1N4245-1N4249

DESCRIPTION

This series of general purpose power
rectifiers are available as JAN or JANTX
for many power supply applications.

Maximum Reverse Voltage Type

200V JAN & JANTX 1N4245

400V JAN & JANTX 1N4246

600V JAN & JANTX 1N4247

800V JAN & JANTX 1N4248

1000V JAN & JANTX 1N4249

Maximum Average D.C. Output Current

@ Tp == 100°C e 1.0A
@ Th = 150°C oo 0.333A

Non-Repetitive Sinusoidal

Surge CUIeNt ... 25A

Operating Temperature Range ...
Storage Temperature RanNge ...

MECHANICAL SPECIFICATIONS

. —65°C to +175°C

............ —65°C to +175°C
Thermal Resistance ..., See Lead Temperature Derating Curve

JAN & JANTX 1N4245-1N4249 BODY A
l Band indicates k_‘lg.sgrg’rﬁpl—' O%?nrlr?goéa
. cathode end 1 "f
T 3 R A
Amm X
1 — il
S ;
.2mm
A
1.625” MIN.
41.3mm *
[“:r_l_}
55 s UNITRODE



ELECTRICAL SPECIFICATIONS (at 25°C unless noted)

JAN & JANTX 1N4245-- 1N4249

Minimum
Reverse Maximum Maximum
Type PIV Breakdown Forward Reverse Reverse
Voltage Voltage Current Recovery
@ 100:A Min ] Max 25°C 150°C Time*
JAN & JANTX 1N4245 200v 240v
JAN & JANTX 1N4246 400V 480V 0.6V 1.3V(pk)
JAN & JANTX 1N4247 600V 720V @ 3.0A(pk) 1.0.A 150uA 5.0us
JAN & JANTX 1N4248 800V 960V
JAN & JANTX 1N4249 1000V 1150V

*Measured in circuit Ip = 12A, I = 1.0A, I = %A

10

w»

- N

lc — CURRENT (A)
o
&

o . F
S o o
[E RS

o o
S S
- R

% OF SPECIFIED SURGE RATING

Typical Forward Current
vs Forward Voltage

Typical Reverse Current vs PIV

Maximum Current
vs Lead Temperature
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NOTES:
1. Oscilloscope: Rise time < 3ns; input impedance = 504.
0 1 0 2. Pulse Generator: Rise time < 8ns; source impedance 109.
1 00 1,000 3. Current viewing resistor, non-inductive, coaxial recommended.
CYCLES AT 60 H, HALF SINE WAVE
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POWER ZENERS IN4461.1N4489
1.5 Watt, Military '

FEATURES DESCRIPTION
® 5 Times Greater Surge Rating than Fused-in-glass, metallurgically bonded
JAN1IN3016 Series 1.5 watt zeners, qualified to MIL-S-19500/406.

® | ow Reverse Current: to 50nA
® 14 Size of Conventional 1 Watt Zeners
® JAN and JANTX Types Available

ABSOLUTE MAXIMUM RATINGS

ZENET VOIRAZE, Vi oo 6.8 to 100V
CONtINUOUS CUITENT ..ot See Table
Surge Current (8.3ms) ... ... See Table
SUIEE POWET ..o e See Graph

POWET ... ..See Lead Temperature Derating Curve
Storage and Operating Temperature ..., —65°C to +175°C

MECHANICAL SPECIFICATIONS

1N4461-1N4489 BODY A

155" TYP.| .028" .001
Band indicates 3.9mm l 0.71mm =*.03
l cathode end + ll T
055" TYP. .085” MAX.
R Fe— ]:D:;z 03 Fels
1 085" ' <
TYP.
. 2.2mm
.700” MIN. 250" MAX.,
[ 17.8mm T U 635mm T
1.625” MIN.
41.3mm

Power Dissipation Max. Surge Power Typical Zener Impedance
vs. Lead Temperature Derating Curve vs. Surge Duration vs. Zener Current
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T 2 N N 2 1K M Z 100 36V oy
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@ NG N & 500 a 6.8V 3

5 1 AN € 200 ™~ 2

x I3 & b=

w S~ N 2 N & NN

z 1 Y ® 100 w10 AN
g ~~ \ \ 2 50 \ S \

¢ S s N
% 5 FL = Lead Length ~NY 20
s I from Body & ~
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1N4461-1N4489

Electrical Specifications at 25°C Maximum Ratings
) Max. Zener Impedance $ Maximum Reverse . .
Nzog'vlenral Test Z; Zox Voltage ** Leakage Current Mot M%’Sr"gf‘e‘ m
Voltage 1 Current @ @ Regulation Current Currenti
Type V; @y Iz [ [ [ ABV Max e @ Vg A [ I
Toi?;/r?ce Volts mA Ohms Ohms mA Volts #A Volts mA Amps
1N4461* 6.8 37 25 200 1.0 .30 5.0 4,08 210 5.0
1N4462* 7.5 34 25 400 5 35 1.0 4.50 191 4.5
1N4463* 8.2 31 3.0 400 5 40 .50 492 174 39
1N4464* 9.1 28 4.0 500 5 45 .30 5.46 157 34
1N4465* 10 25 5.0 500 25 50 .30 8.0 143 3.0
1N4466* 11 23 6.0 550 25 .55 30 8.8 130 2.6
1N4467* 12 21 7.0 550 25 .60 .20 9.6 119 24
1N4468* 13 19 8.0 550 .25 .65 .10 10.4 110 2.2
1N4469* 15 17 9.0 600 .25 .75 .05 12.0 95 1.8
1N4470* 16 155 10.0 600 25 .80 .05 12.8 90 1.6
1N4471* 18 14 11.0 650 25 .83 05 144 79 14
1N4472* 20 12.5 12.0 650 .25 .95 05 16.0 71 1.2
1N4473* 22 115 14 650 .25 1.0 05 17.6 65 1.1
1N4474* 24 105 16 700 .25 1.1 05 19.2 60 .90
1N4475* 27 9.5 18 700 .25 1.3 05 21.6 53 .80
1N4476* 30 8.5 20 750 .25 14 05 24.0 48 75
1N4477* 33 7.5 25 800 .25 15 05 26.4 43 .66
1N4478* 36 7.0 27 850 .25 1.7 05 28.8 40 .60
1N4479* 39 6.5 30 900 .25 1.8 05 31.2 37 .54
1N4480* 43 6.0 40 950 .25 19 05 344 33 .48
1N4481* 47 5.5 50 1000 25 21 05 37.6 30 45
1N4482* 51 5.0 60 1100 25 23 05 40.8 28 42
1N4483* 56 45 70 1300 .25 25 .05 44.8 26 .39
1N4484 62 4.0 80 1500 25 2.7 .05 49.6 23 .35
1N4485 68 37 100 1700 .25 3.0 .05 54.4 21 32
1N4486 75 3.3 130 2000 25 33 .05 60.0 19 29
1N4487 82 3.0 160 2500 .25 3.6 .05 65.6 17 .26
1N4488 91 2.8 200 3000 .25 4.0 .05 72.8 16 .23
1N4489 100 2.5 250 3100 .25 4.4 .05 80.0 14 .20

* Available as JAN and JANTX.

t All Zener voltages are measured with an automated test set using a 35 millisecond test time. Longer or shorter test times will have a corres-

ponding effect on the measured value due to heating effects.

§ Zener impedance is derived from the 60 cycle AC Voltage created when AC current with RMS value of 10% of DC Zener test current is superim-

posed on the test current.

**ABV is obtained by measuring the voltage change when the test current is changed from 10% to 50% of |z max under DC conditions. During this
measurement the leads are heat sunk .375 inch from the body and maintained at 25°C,
t Ratings shown are for peak sinusoidal surge current of 8.3 ms duration using 60 cycle AC.The 8.3 ms square pulse rating is 71% of the value
shown. Rating exceeds JEDEC Registered Specification.

UNITRODE CORPORATION « 580 PLEASANT ST.
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1N4736-1N4764
POWER ZEN ERS 1N4736A-1N4764A
1 Watt, Industrial

FEATURES DESCRIPTION
e High Surge Ratings One watt zener diodes, hermetically
e Small Physical Size sealed in glass.

® Impervious to Moisture

ABSOLUTE MAXIMUM RATINGS
Zener VOItage, Vz ..o 6.8 to 100V

Continuous Current See Table
Surge Current (8.3mS) ... See Table
Power ... .......See Lead Temperature Derating Curve
Storage and Operating Temperature ... —65°C to +200°C
MECHANICAL SPECIFICATIONS
1N4736-1N4764 1N4736A-1N4764A Body A10

126" TYPL (e 002

L e [T eweee
oss Typ. [ Q& ] ] I l [ ) T 090" MaAx.
‘ ! i
T Sl -
TP

.700" MIN. —¢——.186" TYP.——»

————-—1.625" MIN,——————————|

Dimensions in inches.

Power Dissipation vs. Power Rating Typical Zener Impedance
= Lead Temperature Derating Curve vs. Ambient Temperature vs. Zener Current
E 1.5 1.2 1K
g 1 S 100V~
= < ~ 75V
E ¢ S E 3 \
a1 % g 8 ™ Z 100 36V g
0 z \ < 20V 3
= = Ini 6.8V
< N o
5 [vd .6 \ E
2 \ 5 =
o 5 z 4 AN g 1w NN
& \ 1S N = N \
X o ul
< \ 2 \ N
EI — Lead Length i
| from Body
o 0 1
0 25 50 75 100 125 150 175 0 25 50 75 100 125 150 175 200 1 1 10 100
T,—LEAD TEMPERATURE (°C) T, — AMBIENT TEMPERATURE (°C) ZENER CURRENT (mA)

M
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1N4736-1N4764  1N4736A-1N4764A

Type Electrical Specifications at 25°C Max. Ratings
. Max Zener Impedance § . . Maximum
N I M M
Voltage Zenar caest Leakage Continuous Surge
Tolerance Voltage ** I Zz Zzx | Current Current urlren
* Vz @ Izt % I@ZK P IR @ Vr [FN 15
+10%
Tolerance Volts mA Ohms Ohms mA 1A Volts mA Amps
1N4736 6.8 37 35 700 1.0 10 4 133 5.00
1N4737 7.5 34 4.0 700 0.5 10 5 121 4.50
1N4738 8.2 31 4.5 700 0.5 10 6 110 3.90
1N4739 9.1 28 5.0 700 0.5 10 7 100 3.37
1N4740 10 25 7 700 0.25 10 7.6 91 2.77
1N4741 11 23 8 700 0.25 5 8.4 83 2.25
1N4742 12 21 9 700 0.25 5 9.1 76 2.25
1N4743 13 19 10 700 0.25 5 9.9 69 2.25
1N4744 15 17 14 700 0.25 5 11.4 61 1.65
1N4745 16 15.5 16 700 0.25 5 12.2 57 1.65
1N4746 18 14 20 750 0.25 5 13.7 50 1.12
1N4747 20 12.5 22 750 0.25 5 15.2 45 1.12
1N4748 22 11.5 23 750 0.25 5 16.7 41 1.12
1N4749 24 10.5 25 750 0.25 5 18.2 38 .825
1N4750 27 9.5 35 750 0.25 5 20.6 34 825
1N4751 30 8.5 40 1000 0.25 5 22.8 30 .825
1N4752 33 7.5 45 1000 0.25 5 25.1 27 .675
1N4753 36 7.0 50 1000 0.25 5 27.4 25 .562
1N4754 39 6.5 60 1000 0.25 5 29.7 23 .562
1N4755 43 6.0 70 1500 0.25 5 32.7 22 450
1N4756 47 5.5 80 1500 0.25 5 35.8 19 .450
1N4757 51 5.0 95 1500 0.25 5 38.8 18 450
1N4758 56 4.5 110 2000 0.25 5 42.6 16 .390
1N4759 62 4.0 125 2000 0.25 5 47.1 14 337
1N4760 68 3.7 150 2000 0.25 5 51.7 13 .337
1N4761 75 3.3 175 2000 0.25 5 56.0 12 277
1N4762 82 3.0 200 3000 0.25 5 62.2 11 225
1N4763 91 2.8 250 3000 0.25 5 69.2 10 225
1N4764 100 2.5 350 3000 0.25 5 76.0 9 .225
*Add suffix A to specify =5% tolerance. Ve = 1.5V max @ {r = 200 ma on all types.

TRatings are based on free air. Ta is 25°C. X .
*x All zener voltages are measured with an automated test set using a 35 millisecond test time. Longer or shorter test times will have a
corresponding effect on the measured value due to heating effects.
iFigures shown are for a maximum surge of one half sine wave for 8.3mS. Rating exceeds JEDEC registered specification.
§Zener impedance is derived from the 60-cycle AC voltage created when AC current with RMS value of 10% of DC zener test
current is superimposed on the test current.
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RECTIFIERS JAN & JANTX 1N4942-1N4946
Military Approved, 1 Amp, Fast Recovery

FEATURES DESCRIPTION

® Qualified to MIL-S-19500/359 These fast recovery rectifiers are suitable
® Surge Rating: 15A for use as power devices for many appli-
® PlV: to 600V cations. Devices are available as

® Controlled Avalanche JAN or JANTX.

ABSOLUTE MAXIMUM RATINGS

Maximum Reverse Voltage Type
200V JAN & JANTX 1N4942
400V JAN & JANTX 1N4944
600V JAN & JANTX 1N4946

Maximum Average D.C. Output Current

@ Ty = 55°C e 1.0A

@ Tp = 100°C e 0.75A
Non-Repetitive Sinusoidal

Surge Current (8.3mMS) ..o, 15A
Operating Temperature Range ..., —65°C to +175°C
Storage Temperature Range ..o —65°C to +175°C

Thermal Resistance ..........cccooooeoviicieen See Lead Temperature Derating Curve

MECHANICAL SPECIFICATIONS

JAN & JANTX 1N4942-1N4946 BODY A

l‘_lss" TYP._,‘ .028” =001

l Band indicates 3.9mm 0.71mrln +.03

cathode end r 1 1 F
055" TYP. .085” MAX,
i BT H| ]]:;m o A
! 085" '

TYP.
22mm

.700” MIN. 250" MAX.

[~17.8mm 6.35mm )

1.625” MIN.
41.3mm

i
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ELECTRICAL SPECIFICATIONS (at 25°C unless noted)

JAN & JANTX 1N4942-1N4946

Minimum .
Reverse Maximum Maximum
Peak Breakdown Forward Reverse Reverse Capacitance
Type Inverse Voltage Voltage Current Recovery @ Vy =12V
Voltage @ 50uA Min, —[ Max. 25°C 150°C Timex f = 1MHz
JAN & JANTX 1N4942 200V 220V 0.6V 1.3Vdc 150ns 45pf
JAN & JANTX 1N4944 400V 440V 1.0zA 200:A 150ns 35pf
JAN & JANTX 1N4946 600V 660V @1Adc 250ns 25pf
*Measured in circuit I = V24, I = L.0A, lpee = %A
Maximum Current Typical Forward Current
vs Lead Temperature vs Forward Voltage Typical Reverse Current vs PIV
T 10 .001
- |lL=w 5 002
£ N 005
£ » 2 T o1 "] —-50°C
é \\ + 35 ) L o 2,
g L= %\ T3 / £
2 \ l L g s w .05 —
8 \ a4~ 2.5 g E ) / g .1
i 412 @® ¥ % LlofS o 2 +25°C
= ¢ L=3% 1 ~ S/o/S w
- x [N n S /
I I 2 L[R! ©
@ \ N N 15 L" L,’ 05 g ; P
w ~1.5 N o —
[T} 2 " x L
g \\\\ (2] .02 / / 5 esm— 475°C
w 1 01
: \ \k . / 10
20 -
l \ |5 .005 - +1.;0C
< 002 7 100 llq L
0 .001 150 100 50
25 50 75 100 125 150 175 0 2 4 6 8 1 12 14 % OF PIV
T, — LEAD TEMPERATURE (°C) Vi — VOLTAGE (V)
Reverse-Recovery Circuit Characteristic Waveform.
50 Q 100
—AA
—4 t.’l‘ F
+0.5A
+
- PULSE
= 25Vdc GENERATOR
= (APPROX) NOTE?2 0A -
_ 10 _
NOTE 3 OSCILLOSCOPE + 0.25A 7
NOTE1 /
\ /
NOTES: —1.0A

1. Oscilloscope: Rise time < 3ns; input impedance = 50.

2. Pulse Generator: Rise time < 8ns; source impedance 109.
3. Current viewing resistor, non-inductive, coaxial recommended.
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POWER ZENERS
5 Watt, Military

FEATURES

® 2 Times Greater Surge Rating than Conventional
10 Watt Zeners

® Small Physical Size
® JAN and JANTX Types Available

ABSOLUTE MAXIMUM RATINGS

Zener Voltage, V-
Continuous Current ...
Surge Current (8.3ms) ...
Surge Power...........

MECHANICAL SPECIFICATIONS

1N4954-1N4996

DESCRIPTION
Fused-in-glass, metallurgically-bonded
5 watt zeners, qualified to MIL-S -19500/356.

............................................................................................................. 6.8 to 390V

.. See Table
.. See Table
e O€€ - GAPh

_..See Lead Temperature Derating Curve

........................................................ —65°C to +175°C

Band indicates
cathode end

1157 TYP.
2.9mm

l__A

24.8mm

175" TY
4.4mm

1N4954-1N4996 BODY B .

P. .040” = .001
1.02mm *.03
¢ -

145" MAX.
3.68mm

.300” MAX.
7.62mm

2.30" MIN.

.105"TYP.},__
2.7mm
.975” MIN. N

58.4mm

MAX. POWER DISSIPATION (W)

Power Dissipation

vs. Lead Temperature Derating Curve
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MAX. SURGE POWER (W)

Typical Zener Impedance
vs. Zener Current

Max. Surge Power
vs. Surge Duration

100K 1K S
sox L 0 NI~
SQUARE PULSE s N \ 400V
o NSNS
10K g s NN
z \\\\
w < @ NN 100
\ o 10 NI V\ I
2K N ™ \\\\75v‘
5K & \& s0v
500 Z 1 25—
\ # N2
N 5 -
200 \Slw({
100 1 bild
100ns lus 10xs 100us 1lms 10ms 5 1 5 10 50 100 500 ‘1A

SURGE DURATION ZENER CURRENT (mA)

E




1N4954-1N4996

Electrical Specifications at 25°C Maximum Ratings
Maximum Zener Impedance § Maximum Reverse . . .
Nominal | 71 ver Leakage Current | Maximum | Maximum, | Mema
Type Voltaget Curerent @ Regu ;ﬁ%n Coeff. Currentx | Current}
V, @ lpr g Z; @y Iz =1mA ABV §§ it |1 Ve Tc@ly, T2 Is
Toi?;/;"lce Volts mA Ohms Ohms Volts uA Volts %/°C mA Amps
1N4954* 6.8 175 1.0 1000 0.7 150 {300 5.2 05 700 40
1N4955* 7.5 175 15 800 0.7 100 {200 5.7 06 630 32
1N4956* 8.2 150 15 600 0.7 50 |100 6.2 06 580 24
1N4957* 9.1 150 2.0 400 0.7 25 | 50 6.9 06 520 22
1N4958* 10.0 125 2.0 125 0.8 25| 25 7.6 07 475 20
1N4959* 11 125 2.5 130 0.8 10 | 15 84 07 430 19
1N4960* 12 100 25 140 0.8 10 | 10 9.1 07 395 18
1N4961* 13 100 30 145 0.8 10 | 10 9.9 08 365 16
1N4962* 15 75 35 150 1.0 5 5 11.4 08 315 12
1N4963* 16 75 35 155 1.1 5] 5 12.2 08 294 10
1IN4964* 18 65 4.0 160 1.2 5( 5 13.7 .085 264 9.0
1N4965* 20 65 45 165 15 2 2 15.2 085 237 8.0
1N4966* 22 50 50 170 1.8 2| 2 16.7 .085 216 7.0
1N4967* 24 50 5.0 175 20 2| 2 18.2 .090 198 6.5
1N4968* 27 50 6.0 180 20 2| 2 206 .090 176 6.0
1N4969* 30 40 8 190 2.5 2 2 228 090 158 5.5
1N4970* 33 40 10 200 2.8 2 2 25.1 095 144 50
1N4971* 36 30 11 220 3.0 2| 2 274 .095 132 45
1N4972* 39 30 14 230 3.0. 2| 2 29.7 .095 122 4.0
1N4973* 43 30 20 240 33 2| 2 327 .095 110 35
1N4974* 47 25 25 250 35 21 2 35.8 .095 100 32
1N4975* 51 25 27 270 4.0 2| 2 388 095 92 3.0
1N4976* 56 20 35 320 4.4 2| 2 426 095 84 2.8
1N4977* 62 20 42 400 5.0 21 2 47.1 .100 76 25
1N4978* 68 20 50 500 5.5 2| 2 51.7 .100 70 2.2
1N4979* 75 20 55 620 6.0 2| 2 56.0 .100 63.0 20
1N4980** 82 15 80 720 6.6 21 2 622 .100 58.0 1.8
1N4981** 91 15 90 760 1.5 2 2 69.2 .100 52.5 16
1N4982** 100 12 110 800 8.0 2 2 76.0 .100 475 14
1N4983** 110 12 125 1000 9.0 2 2 83.6 .100 430 1.2
1N4984** 120 10 170 1150 10 21 2 91.2 .100 39.5 1.00
1N4985** 130 10 190 1250 11 2 2 98.8 105 36.6 0.80
1N4986** 150 8 330 1500 13 2 2 114.0 105 316 0.75
1N4987* * 160 8 350 1650 14 21 2 121.6 105 294 0.70
1N4988x » 180 5 450 1750 16 2|1 2 136.8 110 26.4 0.60
1N4989** 200 5 500 1850 18 2 2 152 110 23.6 0.50
1N4990** 220 5 550 2000 19 21 2 167 115 21.6 0.50
1N4991** 240 5 650 2050 22 2| 2 182 115 19.8 0.40
1N4992+* 270 5 800 2100 25 2 2 206 120 17.5 0.35
1N4993** 300 4 950 2150 28 2| 2| 228 120 156 0.30
1N4994** 330 4 1175 2200 32 2 2 251 120 14.4 0.25
1N4995** 360 3 1400 2300 35 2 2 274 120 13.0 0.22
1N4996 390 3 1800 2500 40 21 2} 297 120 12.0 0.20

** Available as JAN.
* Available as JAN and JANTXV.
1 All zener voltages are measured with an automated test set using a 35 msec test time. Longer or shorter test times will have a correspond-
ing effect on the measured value due to heating effects.
§ Zener impedance is derived from the 60-cycle voltage created when AC current with RMS value of 10% of DC zener test current is super-
imposed on the test current.
§§ABV is obtained by measuring the voltage change when the test current is changed from 10% to 50% of |z max under DC conditions. Dur-
ing this measurement the leads are heat sunk .375 inch from the body and maintained at 25°C.
* Maximum current based on 5 Watt Rating. See lead temperature derating curves for proper mounting methods.
;tFi%ureshshown are for a peak sinusoidal surge current of 8.3ms duration using 60 cycle AC. The 8.3ms square pulse rating is 71% of the
value shown.
11 These specifications apply only to JAN and JANTX types.
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RECTIFIERS JAN & JANTX 1N5186-1N5190
Military Approved, 3 Amp,
Fast Recovery

FEATURES DESCRIPTION

e Continuous Rating: 3A These miniature fast recovery rectifiers

® Qualified to MIL-S-19500/424 permit operation at full power at frequen-
® PIV:to 600V cies as high as 100kHz sine wave.

® Recovery Time: 150ns They are qualified to military specification
® Miniature Size and available as JAN or JANTX.

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, = 25°C

@ T, = 150°C
Non-Repetitive Sinusoidal

Surge CUrrent (8.3ms) - vreermeecirrieenien s 80A
Operating Temperature Range ..., —65°C to +175°C
Storage Temperature RaNge ..o, —65°C to 4+200°C
Thermal Resistance ... See Lead Temperature Derating Curve

MECHANICAL SPECIFICATIONS

JAN & JANTX 1N5186-1N5190 | | BODY B

Band indicates 175" TYP. .040” =+ .001
cathode end 4.4mm 1.02mm *+.03
T

.115” TYP. .145” MAX. L
2.9mm 3.68mm
i | 1 .
I
41.105"TYP.
2.7mm
.975” MIN. .300” MAX.
24.8mm 7.62mm
2.30” MIN.
58.4mm 1

M
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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 @ PIvV
Type Voltage Voltage @ 100uA Min. J Max. 25°C 100°C
JAN & JANTX 1N5186 100v 120v 09V 15V
JAN & JANTX 1N5187 200V 240V ) ’ 2A 100.A
JAN & JANTX 1N5188 400v 480v @ 9A(pk) a #
JAN & JANTX 1IN5190 600V 660V (8.3ms)
Reverse Capacitance Capacitance
Recovery @Vy=0v @Vy=4
Type Time* f = 1IMHz f = 1IMHz
JAN & JANTX 1N5186 150ns 300pf 200pf
JAN & JANTX 1N5187 200ns 300pf 170pf
JAN & JANTX 1N5188 250ns 230pf 120pf
JAN & JANTX 1N5190 400ns 180pf 90pf
*Recovery time measured from | = 0.5A to }; = 1.0A, I;;. = 0.25A
Maximum Current
vs Lead Temperature L
Reverse-Recovery Circuit
50 @ 10 @
8 i'] B AN
: \L= Y%
2 1'% + e RO
. L=%" N T4 2 = (APPROX) e’
w -+ 3.59 T-
w N 1Q
= 13 ® NOTE 3 OSCILLOSCOPE +
E S S N 33 NOTE1
3 = T 25 - o
w = —
g, N \ +2 3 =
o ~ 1150 NOTES:
g P 1. Oscilloscope: Rise time < 3ns; input impedance = 509
< T 1 2. Pulse Generator: Rise time < 8ns; source impedance 109.
|o 1 \—1—~5 3. Current viewing resistor, non-inductive, coaxial recommended.
0
25 50 75 100 125 150 175
T, — LEAD TEMPERATURE (°C)
Typical Forward Current
vs Forward Voltage Typical Reverse Current vs PIV
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RECTIFIERS
Military Approved, Fast Recovery, 3 Amp

FEATURES

® Qualified to MIL-S-19500/411
e JAN & JANTX Available

e PlV: to 600V

® Controlled Avalanche

ABSOLUTE MAXIMUM RATINGS

Peak Inverse Voltage Type

50V JAN & JANTX 1N5415

100V JAN & JANTX 1N5416

200V JAN & JANTX 1N5417

400V JAN & JANTX 1N5418

500V JAN & JANTX 1N5419

600V JAN & JANTX 1N5420

Maximum Average D.C. Output Current

@ T = 55°C oo 3.0A
@ Tao = 100°C ...t 2.0A

Non-Repetitive Sinusoidal
Surge Current (8.3mMS) ... 80A
Operating Temperature Range —65°C to 4-175°C
Storage Temperature Range —65°C to -200°C
Thermal Resistance 0 @ L = 38" ..o, 20°C/W
See Lead Temperature

Derating Curve

MECHANICAL SPECIFICATIONS

JAN & JANTX5415
JAN & JANTX 5416
JAN & JANTX 5417
JAN & JANTX 5418
JAN & JANTX 5419
JAN & JANTX 5420

DESCRIPTION

This series of devices as designed to meet
the need for high speed, power rectifiers
in military high-rel power supplies.

JAN & JANTX 5415 JAN & JANTX 5417 JAN & JANTX 5419 BODY B
JAN & JANTX 5416 JAN & JANTX 5418 JAN & JANTX 5420
Band indicates ’k.us" TYP, 040" = .001
cathode end 4.4mm | 1.02mm .03
T
115" TYP. 145" MAX. I
2.95:11 D | 3.68mm <;
_{.133";\:.‘.;
) .875” MIN. .300” MAX.
24.8mm 7.62mm
2.30” MIN.
58.4mm
Dimensions in inches.
M
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ELECTRICAL SPECIFICATIONS (at 25°C unless noted)

JAN & JANTX 5415 JAN & JANTX 5418 JAN & JANTX 5420
JAN & JANTX 5416 JAN & JANTX 5417 JAN & JANTX 5419

Minimum
Reverse Maximum Maximum
Breakdown Forward Reverse Reverse
Voltage Voltage Current Recovery
Type PIV i @ 50uA Min. | Max. 25°C - 100°C Time*
JAN & JANTX 1N5415 50v 55v 150
JAN & JANTX 1N5416 100v 110V 150
: . 1.5V(pk
JAN & JANTX 1N5417 200V 220V 0.6v (pk) 1.04A 20,4A 150
JAN & JANTX 1N5418 400v 440v @ 9Adc 150
JAN & JANTX 1N5419 500V 550V tp = 300us 250
JAN & JANTX 1N5420 600V 660V 400
*Measured in circuit 1; =.05A, Ig = 1A, I, =025A.
Typical Reverse Current vs. PIV Typical Forward Current
0001 vs. Forward Voltage
.0002 1 / 20K
.0005 _5ooc~¢1 10K [
.001 " 5K A
002 -
005 A 2 2 A
= 0l = S A A4
3 02 1 +25°C Z 500 /1A
= .05 o /
g 1 - E 200 +1
5 .2 ] o 100 o(‘é of & 00/
3 5 | 30 VIEAY LS
o = 20 —Li;Z)? yAYY
L2 +100°C o B
g 5 - j
10 ’ 5
20
50 P 8 1 12 14 16
100 — ] V, — VOLTAGE (V)
200 +150°C :
500 ] | |
1000 111
150 100 50 25 Maximum Power
% PIV s vs. Lead Temperature
z 20 N Py =T, — T,
z 18 ROIL [\
O 16 A ‘ N\
= N ¢ I O,
§ 14 S \&
» 12 < > o, A\
@ %, N
Maximum Current ol s DN
vs Lead Temperature w 8 2 TN
i M N e U N
g6 ; s, RerNSNING
S (L=w 5 2 a0 =
- — < 0 LJ_I‘SOIO'—
& 5 \ < 0 25 50 75 100 125 150 175
3 N 2 T, — LEAD TEMPERATURE (°C)
2, =AY
Q4 ~ \ Reverse-Recovery Circuit
i = 50 © 100
5 AAN
AN
w -
I}
g2 \\\ + PULSE
I;l \ — (A%SPth;) GENERATOR
< : NOTE?2
I 1 _
o \ \ I Nm‘;? OSZI#EL?SCOPE +

25 50 75 100 125 150 175
T, — LEAD TEMPERATURE (°C)
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NOTES:

1. Oscilloscope: Rise time < 3ns; input impedance = 504.

2. Pulse Generator: Rise time < 8ns; source impedance 101,

3. Current viewing resistor, non-inductive, coaxial recommended.
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RECTIFIERS JAN & JANTX 1N5550-1N5553
Military Approved, 5 Amp,
General Purpose

FEATURES DESCRIPTION

e Qualified to MIL-S-19500/420A This series of military approved rectifiers
e Continuous Rating: 5A is useful in many military applications.

e PIV: to 800V The 100% screening requirements in the
® TX Parts 100% Screened “TX" version combined with the unique

¢ Miniature Size Unitrode construction assures the highest
e Controlled Avalanche degree of reliability.

ABSOLUTE MAXIMUM RATINGS

Peak Inverse Voltage Type
200V JAN AND JANTX 1N5550
400v JAN AND JANTX 1N5551
600V JAN AND JANTX 1N5552
800v JAN AND JANTX 1IN5553

Maximum Average D.C. Output Current

Non-Repetitive Sinusoidal

Surge Current (8.3ms)
Operating Temperature: RANZe ............ccoccooovvovoeieeeeeeeeeeeeeeeee e —65°C to +175°C
Storage Temperature RANGe ..............cccococovvioeeiciieeeeeeeeeeeeee e —65°C to 4-200°C
Thermal Resistance ... See Lead Temperature Derating Curve

MECHANICAL SPECIFICATIONS

JAN & JANTX 1N5550-1N5553 BODY B

Band indicates 175" TYP. .040” = .001
cathode end 4.4mm 1.02mm =.03
Ve T

115" TYP. D .145” MAX,

2.9mm 3.68mm
i | l
— I
.105"TYP,|
2.7mm
.975” MIN. .300” MAX.
24.8mm 7.62mm
2.30” MIN.
58.4mm

@U
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ELECTRICAL SPECIFICATIONS (at 25°C unless noted)

JAN & JANTX 1N5550-1N5553

Maximum
Minimum Leakage Maximum
Peak Reverse Peak Forward Current Reverse
Type Inverse Breakdown Voltage @ PIV Recovery
Voitage Voltage @ 50xA Min. Max. 25°C 100°C Time*
JAN & JANTX 1N5550 200V 240V
JAN & JANTX 1N5551 400V 460V 0.6V 12V
1.0A 75uA 2.0us
JAN & JANTX 1N5552 600V 660V Ir = 9A(pk)
(8.3ms)
JAN & JANTX 1N5553 800V 880V -
*Measured in a test circuit Iz =0.5A, I = 1.0A, I = 0.25A
. Maximum Power Dissipation
Maximum Current vs. Lead Temperature vs. Lead Temperature
’ L[ 12'5 |.I L [ d L l gth B ' ' '
=. N = Lead Len 18 b—L =, Pimax) =T. — T, A
@ 6 N from Body ™ @~ 16 L =.000 (max) At
L - 5 fL=.3752N AN Y2 . Row
5= ~N 5=z
w = 4 ™ a0 12
x Z J 2 = L = .250
ul S kE 10
w o 3 | L =.750 =) E )‘ -
3 % N s= 8 ~J \ L =.37
=3 2 AN X% s —~ < L = .500—
S SO <3 4 — =
< 1 SN = 7 T —
A\ [ =N
0 0 |
3 55 75 95 115 135 155 175 25 50 75 100 125 150 175
T, — LEAD TEMPERATURE (°C) T, — LEAD TEMPERATURE (°C)
Forward Current vs.
Reverse Current vs. PIV Forward Voltage
o1 J|/ 10,000 77
.02 —50°C 5,000 ! A//!
175°C // ax
~ 05 2,000 i Y / t
g 1 w00°c | /} / /] —soC
= .2 ~ 1,000 7 / / /
b4
g 5 25°C_| < 500
g 1 { E / /
200
5, [ & 777
w
2 5 | i ¢ 100 777
m C}
> 10 | 75°C_| 3 50 / / /
x 99 Q
| I AN
= 50 2
/] L~ z 10
100 | = o [ 1]
200 125°C_| “'- 5
/ A Il
500 - 2
1000 1 1 J / l
150 100 50 0 0 025 05 075 1.0 125 15
L)
% OF PIV V, — FORWARD VOLTAGE (V)
Characteristic Wave Form Reverse-Recovery Circuit
ter 50 Q 10 @
+0.5A v VN
0A
- + PULSE
—0.25A o = 25Vdc GENERATOR
: 7/ = (APPROX. NOTE2
‘[ - legg OSCILLOSCOPE +
NOTE1
—1.0A - pu
— —tem =
SET TIME BASE NOTES:
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1. Oscilloscope: Rise time < 3ns; input impedance = 501).
2. Pulse Generator: Rise time < 8ns; source impedance 109.
3. Current viewing resistor, non-inductive, coaxial recommended.
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RECTIFIER ASSEMBLIES

High Voltage Stacks, 1 Amp to 5 Amp,
Military Approved

FEATURES

® Qualified to MIL-S-19500/404A

® PIV: to 10kV

® Surge Ratings: to 200A

® Current Ratings: to 5A

® Only Fused-in-Glass Diodes Used

® Controlled Avalanche Characteristics
e Modular Package For Easy Stacking

ABSOLUTE MAXIMUM RATINGS

JAN 1N5597
JAN 1N5600
JAN 1N5603

DESCRIPTION

This series of military high-voltage high-
current stacks offers the utmost in
reliability as required in military system
designs. The rectifiers are assembled with
diodes which have been subjected to TX
type screening tests.

JAN 1N5597 JAN 1N5600 JAN 1N5603
Peak Inverse VORage ..o et 10KV SRV e 5kV
Maximum Average D.C. Output Current
@ T = 75°C oo M 2A e, 5A
Non-Repetitive Sinusoidal Surge (8.3ms)
@ T = 75°C e

Operating and Storage Temperature Range

MECHANICAL SPECIFICATIONS

Z[AJ.012] OUT TO DIA = MAX 4D, |

THREAD
RELIEF TO c A—
MINOR DIA — 8
FROM 1 TG 3
THDS TERMINAL 1
TERMINAL 2
Y/
! L]
PD - £ o—¢f.——
oA
020 MIN x 45° @[AL.220]
CHAM
11]B].005 ]
Cy

~B-[SURFACE OUT T0 DIA = MAX ¢D,

JAN 1N5597 JAN 1N5600 JAN 1N5603

Dimensions in inches with metric Dimensions in inches with metric
Ltr equivalents (mm) in parentheses NOTES Ltr equivalents (mm) in parentheses NOTES

inil Maxi Minimum Maximum

A .73 (18.54) .83 (21.08) 8 A 970 (24.64) 1.020 (25.91 8
B 080 (2.03) 1 B 050 _(1.27) 080 (2.03
C .240 (6.10 264 (6.71) 2.6 C .307 (7.80) 317 (8.05 3
Ci 265 (6.73 .400 (10.16) 4 Cy 318 (8.08) .400 (10.16 5,7
#D 1.85 (46.99 1.95 (49.53) ¢D 3.450 (87.63) 3.650 (92.71) B |
¢D, .57 (14,48 67 (17.02) @Dy 95 (24.13) 1.250 (31.75)

1. All marking shall be on cathode side of
module.

. Threaded stud 12-28UNF-2A,

. Threaded stud 38-24UNF-2A.

. Threaded insert 14-28UNF-2B.

. Threaded insert 38-24UNF-2B.
. Cathode connected to terminal 2.
. Cathode connected to terminal 1.
. Module contour within dimension A is not
specified.
71
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JAN 1N5597, JAN 1N5600

JAN 1N5603
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JAN 1N5597 JAN 1IN5600 JAN 1N5603

Electrical Specifications (at 25°C unless noted)

Maximum
Maximum Leakage . Reverse
Forward Current Capacitance Transient
Voltage Drop @ PIV @ V, = 100V Energy
Type PIV Min. Max. T, =25C | T, =100°C Min. Max. Ab.sorption
kv uA uh pf pf joules
JAN 1N5597 10 BV@1A 19V @ 1A 1 75 5 30 2
JAN 1N5600 5 6V @ 2A 10V-@ 2A 5 100 7 30 6
JAN 1IN5603 5 6V @ 5A 10V @ 5A 5 100 15 40 12
Typical Forward Voltage Typical Forward Voltage
vs. Forward Current vs. Forward Current
10K . 10K -
JAN1TNS597 sk JAN1TN5600 L.
5K /
4
2K 7// 2K / /
i 4 N /7
£ 500 3 500
[ [
z2 / & 200 /
o 200 [
g [/ ] g anl
p o [ o Jo b L[t fo
g 50 57 § :\g} S g 50 i\[n § :2?7"9’
g KIEFE] g LF [+ |
g [V [ g [ ]
2 10 2 1
YA Al |
2 [ L]
) [1] LT
0 25 5 .75 1 125 15 0 25 5 .75 1 125 15
FORWARD VOLTAGE — MULTIPLY V_ BY: FORWARD VOLTAGE — MULTIPLY V, BY:
Typical Forward Voltage .
vs. Forward Current Typical Leakage Current vs. PIV
10K
[
s [ JANTNS603 Y44 .01 F JANTN5600 0 C
/ .02
2K // / .05
I 1K - 1
£ oo ' 32 <~
- g | —"425°C
z AW © 5
w oS [L S, E )
& 200 NS0 1S e 1
z /+ +~ [H]! z ,
S]] S
5
g ” / / § 10 __+— 415°C
2 2 < 20
o / ] wl
L 10 = 50
L~
5 100 /-1-125°C
200 =
2 500
1 1K
0 25 .5 .75 1 125 15 125 100 75 50 25 0
FORWARD VOLTAGE — MULTIPLY V. BY: % OF PIV

[S
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Typical Leakage Current vs. PIV

JAN 1N5597 JAN 1N5600 JAN 1N5603

Typical Leakage Current vs. PIV

T |
.001 — JANTNS5597 .01 |~ JANTN5603
.002 .02
P —
005 ooe 05 — 5oc
z .01 ~ 4
3 .02 ER:
Z 05 =B
e 1 ~ g1
- L — +25°C
g 2 T o50c 5 2 x
o 13}
w .5 w3
;‘: 1 - S;’ 10
_~
< 2 < 20
ul | _—%75°C w Ly 75°C
5 50
10 100
20 - 200
/
50 """ 125:C | 500 —7 125°C
100 1K '
125 100 75 50 25 o] 125 100 75 50 25 0
% OF PIV % OF PIV
Current Derating Curve
100 T N
g \
= \
50
= \
O\O
0
0 50 100 150 200
CASE TEMPERATURE (°C)
Discrete dicde inspection lot.
iy 100% Burn-In of discrete diodes
100% process conditioning of dis- 1. Measurement of specified parameters
crete diodes 2. Reverse bias burn-in
1. High-temperature storage 3. Measurement of specified parameters to
2. Thermal Shock (temperature cy- determine delta Assembly and encapsulation of
cling) 4. Lot rejection criteria based on rejects discrete diodes into bridge as-
3. Reverse-recovery time from burn-in test sembly
v
Preparation for delivery |¢ Review of groups A, |4 Inspection test to verify LTPD
B, and C data for lot Group A
accept or reject. Group B
Group C

UNITRODE CORPORATION » 580 PLEASANT ST.
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73

PRINTED IN U.S.A.



POWER ZENERS 1N5610-1N5613

Transient Suppressor Diodes

FEATURES DESCRIPTION

® 1500 Watts for 1ms Pulse Power Capability Each of these devices consists of two

® Small Physical Size fused-in-glass zeners brazed together in a
® Fused-in-Glass Construction Provides High Reliability series configuration to provide maximum
® Designed to be Used in Mil-Std-704A Applications surge protection.

e JAN and JANTX Versions Available per ML -S-19500/434

ABSOLUTE MAXIMUM RATINGS (at 25°C except where otherwise noted)

1N5610 1N5611 1N5612 1N5613
ZENBE VOIAZE ........ot ittt oo See Electrical Specifications ...
Forward Surge Current ... ..., 200A.......oiieen, 200A ... 200A........coooiiii, 200A
Zener Surge Current, at 25°C ..o, 320A . 200A........oe 19.0A . 5.7A
Surge Current, at 150°C ... S5.5A i A8A ..., 32A. ., 1.0A
SUIBE POWEE ..ottt s ettt eese e es s es e See Graph ..o s
Storage and Operating TeMPEIAtUIE ..............cocoooiieoeeeeeeeeeeer oot —65°C t0 +175°C ..o

MECHANICAL SPECIFICATIONS

1N5610-1N5613 Double C BODY

.027” .600” PAINT MAX, ——|
.034”
+
[
1VIAX. |
1.00” . é
MIN'—-I»——.435 MAX, ———— =

Polarity: Cathode indicated by band.

Weight: 1.5 gram (approximate).

Mounting Position: Any. Leads: Tinned Copper.
Marking: Type number marked on unit.

|

1
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ELECTRICAL SPECIFICATIONS (at 25°C unless noted)

1N5610-1N5613

Max.
Reverse Max.
Type Min. Zener Max. Zener Leakage Forward Typical
Voltage § Voltaget Current Voltaget Temperature
Vz @ ImA Vz@ Is l, @ Vg @ 100 Amps Coefficient
Volts Volts Amps uA Volits Volts %/°C
1IN5610* 33.0 47.5 320 5.0 30.5 438 .093
1IN5611* 43.7 63.5 240 5.0 40.3 48 094
1N5612* 54.0 795 19.0 5.0 49.0 4.8 .096
1N5613** 191.0 265.0 5.7 5.0 175.0 4.8 .100

Notes: * Available as JAN and JANTX.
** Available as JAN.

§ Duration of applied current < 300ms, duty cycle < 2%.

t Utitizing a pulse which decays exponentially to 50% of the peak value in Ims. See graph entitied “Pulse Waveform.”

} Peak Sinusoidal surge current of 8.3ms duration using 60 cycle A.C.

APPLICATIONS
Voltage transients can be suppressed with series elements, shunt elements, or a
combination of both. These elements may be passive or active. For low and
medium power applications, a series resistor and zener clamp offer several
attractive features:

1. Simplicity of design
2. High reliability

3. Fast response time
The 1N5610 series of surge suppressors will suppress the following transients
defined by MIL-S-704A without the use of any series limiting resistance beyond

that provided by the source:

1. Al 600V transients (category #1 on chart below)
2. All 80V transients except those generated by the main voltage regulator

*(category #2 on chart below)
3. The overvoltage transients generated by the main voltage regulator (category

#3 on chart below) will also be suppressed by the 1N5610 series if:

a. A 20 ohm series limiting resistor is used, or

b. No series resistance is used but the zener is protected within 500 us by

using, for example, an SCR crowbar

The above statements are based on the source impedances and dv/dt characteris-
tics as given in ARINC* Specification #413. This report entitled “Guidance for
Aircraft Electrical Power Utilization and Transient Protection” serves to further

define MIL-STD-704A for large aircraft electrical systems.

Category |  Foamcrnt Ampitade | Duration | {m SOuCe dv/dt
1. Inductive 600 V < 10us 50 ohms
Switching
2. BUS 80V <10 ms 15 ohms
Switching
3. Main Voltage 8V >10ms 0.2 ohms 50V/ms
Regulator

These Surge Suppressors are useful in a variety of other applications where semi-
conductor devices must function reliably in an environment subject to extremely

high but short term surges.

* ARINC stands for Aeronautical Radio, Inc. (Annapolis, Maryland 21401)

UNITRODE CORPORATION « 580 PLEASANT ST.
WATERTOWN, MASS. 02172 « TEL. (617) 926-0404
TWX (710) 327-1296 « TELEX 922-414

75

PEAK POWER (W)
OF PEAK SURGE CURRENT

ip PULSE CURRENT (I} AS PERCENT

POWER (W)

Peak Power Rating vs. Pulse Width*

100K T T
50K *Pulse width is defined as that ___|
point at which pulse power
20K \@:ays to 50% of peak
5K
2K
1K
500
200
100
.01 1 1 10
TIME (ms)
Pulse Waveform
100%
50
1 2 3 4
TIME (ms)
Peak Power Rating*
vs. Ambient Temperature
2000 T
*1 Millisecond Pulse
1500
1000
500
0
—25 25 75 125 175

AMBIENT TEMPERATURE (°C)
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RECTIFIERS
Military Approved, Standard Recovery, 1 Amp

FEATURES

® Qualified to MIL-S-19500/427
e JAN and JANTX Available

e PJV: to 1000V

® Controlled Avalanche

ABSOLUTE MAXIMUM RATINGS

Peak Inverse Voltage Type
200V JAN & JANTX IN5614
400V JAN & JANTX IN5616
600V JAN & JANTX 1N5618
800V JAN & JANTX 1N5620
1000V JAN & JANTX 1N5622

Maximum Average D.C. Output Current

@ TA==55C .o 1.0A

@ TA==100%C ..ot 0.75A
Non-Repetitive Sinusoidal

Surge Current (8.3mMS).. ..o s 30A
Operating Temperature Range ................cccc........ —65°C to +175°C

Storage Temperature Range ............
Thermal Resistance 6, @ L = 3"

—65°C to 4-200°C

..................................................................................... 38°C/W
See Lead Temperature

Derating Curve

MECHANICAL SPECIFICATIONS

JAN & JANTX 5614
JAN & JANTX 5616
JAN & JANTX 5618
JAN & JANTX 5620
JAN & JANTX 5622

JAN & JANTX 5614  JAN & JANTX 5616  JAN & JANTX 5618 JAN & JANTX 5620
JAN & JANTX 5622

. 1557 TYP. 1 .028” +.001
l Band indicates 3.9mm 0,71mrln +.03

cathode end T l 1
.055” TYP. .085” MAX.
ZignTemy; ] iD=tk
T .085"
TYP.
2.2mm
.700” MIN., .250” MAX.
[ 17.8mm 1 6.35mm
1.625” MIN.
41.3mm

BODY A
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JAN & JANTX 5614 JAN & JANTX5616 JAN & JANTX 5618 JAN & JANTX 5620, JAN & JANTX 5622

ELECTRICAL SPECIFICATIONS (at 25°C unless noted)

Minimum
Reverse Maximum Maximum
Breakdown Forward Reverse Reverse
Voltage Voltage Current Recovery
Type PIV @ 50zA Min. | Max. 25°C 100°C Time*
JAN & JANTX 1N5614 200V 220V
JAN & JANTX IN5616 400V 440V 0.8 1.3V(pk) 0.5:A 250A 2.0us
JAN & JANTX IN5618 600V 660V @3.0A
JAN & JANTX 1N5620 800V 880V tp = 300us
JAN & JANTX 1N5622 1000V 1100V

*Measured in Circuit 1. = %2A, Iy = L.0A, lpec = %A

Typical Reverse Current vs. PIV

.0001

Forward Voltage .0002 _sodc ]
vs. Forward Current .0005
.001 e
l‘s’ﬁ 002 ]
// d 005 e +25°C /I
2K A7 z 0l r
// 5 .02
~ 1K A - L~
I /) E .05
E 500 z 3 - 1
E £ // z 2
Z 200 e -
w / / D .5
& 100 of ‘ool o I
> 50 42/5 SIS | +100°c‘7,‘
° N = 2 H
| 20 e AR -5 ——
- 10 10 nl
) 20
5 50 L~
/ ] +150°C
2 / 100
) VAR N/ 200
2 4 6 .8 1 12 14 500
_ 1000
Vi — VOLTAGE (V) 150 100 50 25
% PIV
Maximum Current
vs Lead Temperature
Maximum Power Dissipation 3

vs. Lead Temperature
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o e 32
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RECTIFIERS
Military Approved, Fast Recovery, 1 Amp

FEATURES

® Qualified to MIL-S-19500/429
® JAN and JANTX Available

® PlV: to 600V

e Controlled Avalanche

ABSOLUTE MAXIMUM RATINGS

Peak Inverse Voltage Type
200V JAN & JANTX 1IN5615
400V JAN & JANTX 1N5617
600V JAN & JANTX 1N5619

Maximum Average D.C. Output Current
@ T,=55C
@ T, =100°C

Non-Repetitive Sinusoidal
Surge Current (8.3MS) ... 25A
Operating Temperature Range .. —65°C to +175°C
Storage Temperature Range ... ... —65°C to 4200°C
Thermal RESISTANCE ©) ...t 38°C/W
See Lead Temperature

Derating Curve

MECHANICAL SPECIFICATIONS

JAN & JANTX 1N5615
JAN & JANTX 1N5617
JAN & JANTX 1N5619

DESCRIPTION

This series of military approved rectifiers is
useful in many military applications where
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.

JAN & JANTX 1N5615 JAN & JANTX 1N5617 JAN & JANTX 1N5619
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ELECTRICAL SPECIFICATIONS (at 25°C unless noted)

JAN & JANTX 1N5615 JAN & JANTX 1N5617 JAN & JANTX 1N5619

Minimum
Reverse Maximum Maximum
Breakdown Forward Reverse Reverse Capacitance
Voitage Voltage Current Recovery @ Vp=12v
Type PIV @ 50zA Min. Max. 25°C 100°C Time* f=1MHz
JAN & JANTX 1N5615 200V 220V 0.8V 1.6V (pk) 0.54A 254A 150ns 45pf
JAN & JANTX 1N5617 400v 440v @ 3.0 Adc 150ns 35pf
tp = 300us
JAN & JANTX 1N5619 600V 660V P “ 250ns 25pf
*Measured in Circuit I = 12A, 1; = 1A, lyec = %A
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1. Oscilloscope: Rise time < 3ns; input impedance = 509Q.
2. Pulse Generator: Rise time < 8ns; source impedance 10Q.
3. Current viewing resistor, non-inductive, coaxial recommended.
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POWER ZENERS

Transient Suppressor Diodes

FEATURES

® 1500W for 1ms Pulse Power Capability
® 6.8 to 50v

® DO-13 Hermetically Sealed Package

ABSOLUTE MAXIMUM RATINGS at 25°C
Zener Voltage, V,
Reverse Stand-off Voltage ...,

6.0 to 50V
See Table

Forward Surge Current (8.3ms half sinewave) ..., 200A
Peak Zener PUlse CUITENT ..o e See Table
PEAK PUISE POWET ..........ocooceeeeeeeoeeeeee ettt See Graphs
POWEY, CONTINUOUS ..o et senen 1w

Storage and Operating Temperature

MECHANICAL SPECIFICATIONS

1N5629-1N5650
1N5629A-1N5650A
1N5907

DESCRIPTION

Unitrode’s 1N5629 series of transient
suppressors features oxide passivated
zener chips with full-faced bonds on both
sides to achieve high surge capability.

1N5629-1N5650 1N5629A-1N5650A 1N5907
. 1.625 S70MAX 1.625
1.000 : " 1.000
]
— 225 =
1—.310 030
.100 :'.005
it L
MAX.

DO-13

Derating Curve Pulse Waveform

N\

=
(=4
o

~
w

Pulse time duration (tp) = point
where Ip decays to 50% of Ipp

100

N\

N
w

I, — PULSE CURRENT (% of 1)

P, — PEAK PULSE POWER (% of 25°C rating)
I
=}

0 \ \\
0 50 100 150 200 1 2 3 4
TEMPERATURE (°C) FIGURE'1 t— TIME (ms) FIGURE 2

80

Peak Pulse Power vs. Pulse Duration
100

T i 1
(wave form — See figure 2)

§ non-repetitive
@
: N
3 10 \
a
u
7]
-
2 \
X 1 \
<
w
3 N
|
a
o
100ns  1us 10us 100us 1ms 10ms

PULSE TIME (t) FIGURE3

&

== UNITRODE



ELECTRICAL SPECIFICATIONS (at 25°C unless noted)

1N5629-1N5650 1N5629R-1N5650A 1N5907

TWX (710) 327-1296 « TELEX 922:414

Maximum Maximum Maximum
Breakdown Reverse Clamping Reverse Peak Pulse Maximum
JEDEC Voltage Stand-Off Voltage Leakage Current Temp.
Type BV @ I Voltage Ve @ Iy Ih @ Vg [ Coef. of BV
No. Ve
Volts mA Volts Volts LA A %/ °C
1N5907 6.00 - — 1 5.00 85 300 150 .057
1N5629 6.12-7.48 10 5.50 10.8 1000 139 .057
1N5629A 6.45-7.14 10 5.80 10.5 1000 143 .057
1N5630 6.75-8.25 10 6.05 11.7 500 128 .061
IN5630A 7.13-7.88 10 6.40 11.3 500 132 .061
1N5631 7.38-9.02 10 6.63 125 200 120 065
1N5631A 7.79-8.61 10 7.02 12.1 200 124 065
1IN5632 8.19-10.0 1 7.37 13.8 50 109 .068
1N5632A 8.65-9.55 1 7.78 134 50 112 .068
1N5633 9.00-11.0 1 8.10 15.0 10 100 073
1N5633A 9.5-10.5 1 8.55 145 10 103 073
1N5634 9.9-121 1 8.92 16.2 5 93 .075
1N5634A 10.5-11.6 1 9.40 156 5 9% .075
IN5635 108-13.2 1 9.72 17.3 5 87 .078
1N5635A 11.4-12.6 1 10.2 16.7 5 90 .078
1N5636 11.7-143 1 10.5 190 5 79 .081
1N5636A 124-13.7 1 111 182 5 82 081
1N5637 13.5-16.5 1 12.1 220 5 68 084
IN5637A 14.3-15.8 1 12.8 21.2 5 7 084
1N5638 14.4-17.6 1 12.9 235 5 64 .086
1N5638A 15.2-16.8 1 136 25 5 67 086
1N5639 16.2-19.8 1 145 26.5 5 56.5 088
1N5639A 17.1-189 1 153 25.2 5 59.5 088
1N5640 18.0-22.0 1 16.2 291 5 515 090
1N5640A 19.0-21.0 1 17.1 21.7 5 54 090
1N5641 19.8-24.2 1 17.8 319 5 47 092
IN5641A 209-23.1 1 188 30.6 5 49 092
1N5642 216-26.4 1 194 34.7 5 43 .094
1N5642A 228-25.2 1 20.5 33.2 5 45 .094
1N5643 24.3-29.7 1 21.8 39.1 5 385 .096
1IN5643A 25.7-284 1 231 315 5 40 .096
1N5644 27.0-330 1 24.3 435 5 345 097
1N5644A 285-315 1 256 414 5 36 .097
1N5645 29.7-36.3 1 268 477 5 315 .098
1N5645A 31.4-347 1 28.2 457 5 33 .098
1N5646 324-396 1 29.1 52.0 5 29 .099
1N5646A 34.2-37.8 1 30.8 49.9 5 30 .099
1N5647 35.1-429 1 316 56.4 5 26.5 .100
1IN5647A 37.1-410 1 333 539 5 28 .100
1N5648 38.7-473 1 34.8 619 5 24 .101
1N5648A 40.9-45.2 1 36.8 503 5 253 101
1IN5649 42.3-51.7 1 38.1 67.8 5 222 101
1IN5649A 44.7 - 49.4 1 40.2 64.8 5 23.2 101
1N5650 459-56.1 1 413 735 5 204 102
IN5650A 485-536 1 436 70.1 5 214 102
Forward Voltage, V; at 100A,( 8.3ms sinewave) is 3.5V max., ABBREVIATIONS & SYMBQLS
*Pulse Waveform graph defines shape of Ve ;t::qd-r(::];dv?letvaegres.e h\f«?l);;-ge
the peak current pulse (l,,) to be applied. which can be applied with
non-conducting condition.
1, Peak Pulse Current
P, Peak Pulse Power
Iz Reverse Leakage
BV Breakdown Voltage at 1,
Ve Maximum Clamping Voltage.
The maximum peak voltage
appearing across the
device when subjected to
the peak pulse current in
a 1 millisecond time interval.
UNITRODE CORPORATION « 580 PLEASANT ST.
WATERTOWN, MASS. 02172 « TEL. (617) 926-0404
81 PRINTED IN U.S.A.



RECTIFIERS
High Efficiency, ESP, 2.5 Amp to 20 Amp

FEATURES

® Exceptional Efficiency

® Low Forward Voltage

® Extremely Fast Reverse Recovery Time
® Extremely Fast Forward Recovery Time
® 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 1N5807 1N5812
75V 1N5803 1N5808 1N5813
100v 1IN5804 IN5809 1N5814
125V 1N5805 1N5810 1IN5815
150V 1N5806 1N5811 1N5816
2.5 AMP 6.0 AMP 20 AMP
Maximum Average D.C. Output Current SERIES SERIES SERIES
@T, =75C, L=%" 25A 6.0A . o -
@ T = 100°C et 20.0A

Non-Repetitive Sinusoidal

Surge Current (8.3ms)
Operating and Storage Temperature Range
Thermal Resistance 2.5A and 6A Series............

20A SEIIES ...ttt

MECHANICAL SPECIFICATIONS

................................................................... 3.0°C/w

Band indicates 175”7 TYP. .040” £ .001
cathode end 4.4mm 1.02mm +.03
T

7
115" TYP. 145" MAX,
2.9mm 3.68mm
105" TYP.|
2.7mm
975" MIN. .300” MAX.
24.8mm 7.62mm
2.30” MiN.
58.4mm

Typical Weight — 0.75 grams

1N5802-1N5806 BODY A
155" TYP. 028" *.001
Band indicates ' 3.9mm [ 0.7lmm .03
i cathode end r t i ¥
XD [T oomw
] 7
2.2mm|
e S
1.625” MIN.
41.3mm —
Typical Weight — 0.22 grams
1N5807-1N5811 BODY B }
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MECHANICAL SPECIFICATIONS

1N5802-1N5806 1N5807-1N5811 1N5812-1N5816

Dimensions in inches.

.800

Max.

078

+,015 .405
437 Max ]
Max.
(unthreaded)

Bt

#10-32

UNF-2A .060 Min. Dia.

1N5812-1N5816

Part Identification: Type number printed on metal case.
Polarity: Cathode to stud end; for reverse polarity (anode to
stud) use suffix “R’. Polarity indicated by diode symbol

Max. Weight: 7.0 Grams

Installation Precautions: Maximum unlubricated stud torque:

10 inch pounds
Thermal Resistance: 3.0°C/A

DO-4

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 Ier Tre lrec @ 1A Recover to 1V @ 1A tr = 8ns @ —10V

1N5802 50v

1N5803 75V

1N5804 100V SB@1A | 1A 50zA | 25ns, 0.5A-0.5A-0.05A 15ns 15V 15pf

1N5805 125V

1N5806 150v

1N5807 50v

1N5808 75V

1N5809 100V 875 @ 4A 5uA 150uA 30ns, 1.0-1.0-0.1A 15ns 1.5V 45pf

1N5810 125v

1N5811 150V

1N5812 50V

1N5813 75V

1N5814 100V .900 @ 10A | 10.A 500.A 35ns, 1.0-1.0-0.1A 15ns 15v 90pf

1N5815 125v

1N5816 150V

*Pulse width = 250ms
Output Current vs. Lead Temp. Output Current vs. Case Temp. Output Current vs. Lead Temp.
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1IN5802-1N5806  1N5807-1N5811  1N5812-1N5816

Typical Forward Current Typical Forward Current Typical Forward Current
vs. Forward Voltage vs. Forward Voltage vs. Forward Voltage
0 100
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1N5802-1N5806  1N5807-1N5811  1N5812-1N5816

Reverse-Recovery Time Circuit Characteristic Waveform
J, tee  fe—
+ D.U.T. A\
Constant current PULSE I \ I
supply for GENERATOR REC
15 for Ig; L ,L
High Z, 1Q Low Z,, Fast t. T o \ <
N.I. OSCILLOSCOPE + l l)‘
(coaxial) Ir
NOTES: SET TIME BASE 1
1. Oscilloscope: Rise time < 3 ns; input impedance = 50 Q. FOR 5 NS/CM

2. Pulse Generator: Rise time < 8 ns; source impedance 10 Q.

Forward Pulse Current vs. Duration Multiple Surge Current vs. Duration
10,000 100 1
Lol 1L L[]
6 :‘?/Es Square Pulse Current vs. \
z A SER Duration for Non-Repetitive Pulse g 80 \
£ 1000 E \
] 2 34 x g
g SE"?/E ! T~ & T. MOUNT
8 \ \\\( g \J\ @ Length = %
w ~._ B 40 \\
E 100 ~—] i ’\\__1~1
o 50 &\\ B ~—
Printed Circuit
10
5 5 50 5 5
dus lus 10ps 100us 1ms 10ms 1 2 5 10 20 50 100 200 500 1000
PULSE DURATION CYCLES AT 60 Hz SINE WAVE
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RECTIFIERS

Military Approved, High Efficiency,
2.5 Amp and 6.0 Amp

FEATURES

® Qualified to MIL-S-19500/477
o JAN and JANTX Available

e PJV: to 150V

o Low Forward Voltage

ABSOLUTE MAXIMUM RATINGS

JAN & JANTX IN5802-1N5806
JAN & JANTX IN5807-1N5811

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.

Peak Inverse Voltage 2.5A Series

6.A Series

50V JAN & JANTX 1N5802
100V JAN & JANTX 1IN5804
150V JAN & JANTX 1N5806

JAN & JANTX 1N5807
JAN & JANTX 1N5809
JAN & JANTX 1N5811

Maximum Average D.C. Output Current

@ T, = 75°C, L =387 oo
@ Ta == 55°C oo e

Non-Repetitive Sinusoidal

Surge Current (8.3ms)
Operating Temperature Range ...,
Storage Temperature Range .....................

Thermal Resistance, 0), @ L = 34" ...

MECHANICAL SPECIFICATIONS

2.5A SERIES 6A SERIES
25A. e 6.0A
LOA o, 3.0A
............................................................ 125A
............................ —65°C to +175°C.....cciinn,
............................ —65°C to 4-200°C..........ccccooooo.n.
.......................... 59°C/W  355%C/W..oorrnenen

See lead temperature derating curve

Band indicates 175" TYP. .040” + .001
cathode end 4.4mm 1.02mm .03
T

.105"TYP,|
2.7mm
.975” MIN. .300” MAX.

24.8mm 7.62mm

2.30” MIN.
58.4mm

145" MAX.
3.68mm

115" TYP.
2.9mm

Dimensions in inches.

JAN & JANTX 1N5802-1N5806 BODY A
185" TYP.,| 028" =.001
l Band indicates 3.9mm l 0.71mm =*.03
. cathode end r T j‘ ”T
EEDC_TH [T o
T ~— " T
L -
22mm
A e
1.625” MIN.
41.3mm
Dimensions in inches.
JAN & JANTX 1N5807-1N5811 BODY B
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ELECTRICAL SPECIFICATIONS (at 25°C unless noted)

JAN & JANTX 1N5802-1N5806

JAN & JANTX 1N5807-1N5811

Minimum Maximum
Breakdown Reverse Current Maximum
Type PIV Voltage Forward Voltage @ PIV Reverse
@ 100zA @ 25°C @ 100°C 75°C 100°C Recovery Time

JAN & JANTX
1N5807 5oV 60V 875V Max. 30ns
JAN & JANTX @ 4A (pk) 8V Max. I, =1, = 1L.0A
1N5809 1oov Lov PVMax. | @eApk | A | BOA T Toaa
JAN & JANTX @ 6A (pk) di/dt = 100A/us min.
NGBl 150V 160V
JAN & JANTX
1N5802 50V 60V 875V Max. %ns
JAN & JANTX @ 1A (pk) 8V Max. I =1, = 0.5A
1N5804 loov 11ov 9V Max. | @IlA(pk | A 0aB 2 0.05A
JAN & JANTX @ 2.5A (pk) di/dt = 65A/ s min.
IR5806 150V 160V

Output Current vs. Lead Temperature
JAN & JANTX1N5807-5811

le — MAXIMUM CURRENT (A)

12 [ I
L = Lead Length ___|
\ from Body
10
L= Y"
: \
< \ L=%"
-
z
g ANEHAN
x 6
=1
* . L= TN \
™.
2 \\x
0
25 50 75 100 125 150

T, — LEAD TEMPERATURE (°C)

175

Reverse-Recovery Circuit

Output Current vs. Lead Temperature
JAN & JANTX1N5802-5806

[
6 L :—ll.ead Length _J
from Body
5 &
L= 1" \
4
~
3 —
L= 3% \\
) Lo \\ \
A N
1 L\
NN
0
25 50 75 100 125 150

T,— LEAD TEMPERATURE (°C)

+

Constant current
supply for
Ie;
High Z,

D.UT
PULSE
GENERATOR
for Ig;
10 Low Zo, Fastt
NOTE3 OSCILLOSCOPE +

NOTES:

L

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.

UNITRODE CORPORATION « 580 PLEASANT ST.
WATERTOWN, MASS. 02172 « TEL. (617) 926-0404
TWX (710) 327-1296 « TELEX 922-414
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1N5807 1N5802
1N5809 1IN5804
1N5811 1N5806
220 I
Z 18 +
5 L = 000
= 16
<
Lo
2
a 12 L = 250 ;
0
g ~/
z s ] 48
® ¢ —~ I 36
= ——— 24
s , [ li=i% — 12
% | L=500~]L =375 ’
<, . ]
25 50 75 100 125 150 175

*MAX. LEAD TEMPERATURE (°C)

*Ma)girnum lead temperature in °C (T ) at point “L” from
body. (For maximum operating junction temperature of
175°C with equal two-lead conditions.)

175

Characteristic Waveform
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JAN & JANTX 1N5802-1IN5806  JAN & JANTX 1N5807-1N5811

Typical Reverse Current vs. Voltage

Typical Forward Current vs. Forward Voltage
JAN & JANTX 1N5807-5811

JAN & JANTX 1N5807-5811
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POWER TRANSISTORS
5 Amp, 120V, Planar NPN

FEATURES

e Collector-Base Voltage: up to 120V

e Low Saturation Voltages

® Beta Guaranteed at 3 Current Levels

ABSOLUTE MAXIMUM RATINGS 2N1724

2N1725
Collector-Base VOItage, Vigg vvwriiieiionceeoeoeeeoooeeeeee e 120V
Collector-Emitter Voltage, Vopy oo oo 8ov

Emitter-Base Voltage, V5o
D.C. Collector Current, I
Peak Collector Current, I
Power Dissipation

25°C AMDIENT e 3w
100°C CaS€ ..o 50W
Operating and Storage Temperature Range ... —65°C to 200°C

MECHANICAL SPECIFICATIONS

2N1724
2N1725

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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ELECTRICAL SPECIFICATIONS (at 25°C unless noted)t

2N1724 2N1725

2N1724 2N1725
Test Symbol Min.| Max. Min. | Max. Units Test Conditions

D.C. Current Gain hee 20 4 — 50 | — — lc = 100mA, V=15V
D.C. Current Gain (Note 2) hee 20 | 9 50 {150 | — lc =2A, Ve =15V
D.C. Current Gain (Note 2) hee 12 | — 2 | — — le =2A, Vg =15V, T, = —55°C
Collector Saturation Voltage Ve (sat) — 1.0 |10 \ lc =2A, 1; =200mA

(Note 2)
Base Saturation Voltage (Note 2) Ve (sat) — | 20 — |20 v lc = 2A, 1, =200mA
Collector-Emitter Sustaining Veeo (sus) 80 — 80 | — v lc =200mA, I; =0

Voltage (Note 2)
Emitter-Base Breakdown Voltage BVgo 10 — 10 | — v le=10mA, 1o =0
Collector Cutoff Current lees — 1 — 1 mA Vee =60V, Ry =0
Collector Cutoff Current, 150°C legs —_ 2 —_ 2 mA Vee =60V, Rye =0, T=150°C
Collector Cutoff Current, 150°C legs — 10 — ] 10 mA Vep =120V, Ry =0, T =150°C
Collector Capacitance Cop — 550 — | 550 pf Veg =15, I, =0, f=1MHz
A.C. Current Gain hye 1 — 1 - — lc = 500mA, Ve =15V, f =10MHz

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.
. Pulse length = 300 us; duty cycle <2%.
All values in this table are JEDEC registered.
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SCRs 2N1870A-2N1874A
1.25 Amp, Planar

FEATURES DESCRIPTION
® Available as Either “JAN” or These are premium PNPN controlled switches intended for use in applications
Standard Types requiring a high degree of reliability assurance. The JAN types are specified under
® Operating D.C. Current Range: MIL-S-19500/198, and are included in MIL-STD-701 as recommended types for
5 to 1250mA military usage.
e Pulse Currents: to 30A This series is useful in a wide variety of applications including: safety, arming
® Voltage Ratings: to 200V and detonating circuits; timing and programming circuits; protective and warning
e Maximum Trigger Current: 0.2mA circuits; driving relays; driving indicator lamps, encoding and decoding circuits;
o Maximum Trigger Voltage: 0.8V replacing relays, thyratrons, and magamps; servo motor control; pulse generation;
® All Leads Isolated from Case plus many others.

® Maximum ©,_.: 20°C/W

ABSOLUTE MAXIMUM RATINGS

2N1870A 2N1871A 2N1872A 2N1873A 2N1874A

JAN2N1870A JANZN1871A JAN2N1872A — JAN2N1874A
Repetitive Peak Off-State Voltage, Vppy oovvvveerrerecnienns 30V, BOV..coorirvvrccccnns 100V....cooorcc 150V.....cics 200v
Repetitive Peak Reverse Voltage, Vopyy oooovvrveinnnicns 30V B0V, 100V 150V, 200V

D.C. On-State Current, |;

100°C AMDIENE ...

100°C Case ................
Repetitive Peak On-State Current, ligy oo,
Peak One Cycle Surge (Non-Rep.) On-State Current brgm oooeee
Peak Gate Current, lgy, ..o
Average Gate CUITENE, g ay) o ovvrrrrrereerriniiimc i
Reverse Gate VOItage, Vop ..ot et
Thermal Resistance, Junction to Case, RO;_ ...
Operating and Storage Temperature Range ..o oo,

MECHANICAL SPECIFICATIONS

2N1870A-2N1874A TO-8
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ELECTRICAL SPECIFICATIONS (at 25°C unless noted)}

2N1870A-2N1874A

Test . Symbol Min. Typical Max. Units Test Conditions
Subgroup 1 (Visual and Mechanical)
Subgroup 2 (25°C Tests)
Off-State Current lorm — 0.5 10 uA Rex = 1K, Vpry = + Rating
Reverse Current lrrm — 0.5 10 sA Rk = 1K, Vgam = — Rating
Gate Trigger Voltage Ver 0.4 0.55 0.8 v Rgs = 100 ohms, Vj, = 5V
Gate Trigger Current ler — 30 200 rA Rgs > 10K ohms, V, = 5V
On-State Voltage Vim — 1.8 25 v Iy = 2A (pulse test)
Off-State Voltage — Critical of Rise dv /dt 100 — —_ V/us Specified test circuit
Reverse Gate Current lor — 0.5 10 A Verv = 5V, anode open
Holding Current Iy 03 — 5.0 mA I = — 150¢A, V, = 5V
Subgroup 3 (125°C Tests)
High Temp. Off-State Current Iorm — 15 100 7\ Rek = 1K, Vpry = + Rating
High Temp. Reverse Current lrrm — 15 100 sA Rek = 1K, Vgp = — Rating
High Temp. Gate Non-Trigger Voltage Veo 0.2 - _— v Rgs = 100 ohms, V, = 5V
High Temp. Holding Current Iy 0.2 — —_ mA lg = — 150¢A, Vp = 5V
Subgroup 4 (—65°C Tests)
Low Temp. Gate Trigger Voltage Ver - —_ 1.0 v Rk = 100 ohms, Vj, = 5V
Low Temp. Gate Trigger Current let —_ —_ 500 uA Rgk > 10K ohms, V, = 5V
Low Temp. Holding Current Iy — — 15 mA le = — 1504A, V4, =5V

1AIl values in this table are JEDEC registered.

Note: Voltage ratings apply over the full operating temperature range, provided the gate is connected to the cathode through a resistor, 1 K
or smaller, or other adequate gate bias is used.
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2N1870A-2N1874A

Holding Current
1. Max. Holding Current (Current Bias) 2. Max. Holding Current (Resistor Bias)
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2N1870A-2N1874A

Current Ratings — Thermal Design

1. On-State Current vs. Voltage 2. Peak Current vs. Case Temperature
P, — POWER DISSIPATION (W)
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SCRs 2N1875-2N1880
1.25 Amp, Planar

FEATURES DESCRIPTION

e Operating D.C. Current Range: 10-1250mA  This high sensitivity series, featuring very precise control of triggering

® Peak Pulse Current: to 30A characteristics, is particularly useful for timing and time delay circuits, voltage
® Maximum Gate Current to Fire: 20uA limit detectors, high gain static switching, logic circuits, pulse and sweep

® Firing Voltage: .52+.08V generators, and related applications.

® Voltage Ratings: to 200V
® “Turn-on” Time: Typically 0.1us
® Low On Voltage: 2.5V Maximum at 2A

This series is available in a TO-9 package, with all leads isolated from the case,
providing a maximum thermal resistance of 20°C/Watt between junction and case.

ABSOLUTE MAXIMUM RATINGS

2N1875 2N1876 2N1877 2N1878 2N1879 2N1880
Repetitive Peak Off-State Voltage, Vpgy «oooooeeee 15V, 30V 60V...oooirr. 100V........cooee. 150V 200V
Repetitive Peak Reverse Voltage, Vegy cooovvovorenenns 15V, 30V 60V......occoov 100V, 150V 200V

D.C. On-State Current, I;
100°C AMDIENT ...
100°C Case .................
Repetitive Peak On-State Current, Iy,
Peak One Cycle Surge (Non-Rep.) On-State Current, lygy oo, 15A
Peak Gate CUITent, Ly .ottt
Average Gate Current, Ig .y, -
Reverse Gate Voltage, Vg .o
Thermal Resistance, Junction to Case, RO, . ...
Operating and Storage Temperature RaNEe ................oomomrireemmeeeeemrsnnen

MECHANICAL SPECIFICATIONS

2N1875-2N1880 T0-9
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2N1875-2N1880
ELECTRICAL SPECIFICATIONS (at 25°C unless noted)}

Test Symbol Min. Typical Max. Units Test Conditions

Subgroup 1 (Visual and Mechanical)

Subgroup 2 (25°C Tests)

Off-State Current Torm — 0.5 5 vA Vprm = Rating, Ry = 1K
Reverse Current lRrm — 0.5 10 A Ve = Rating

Reverse Gate Current ler — 0.5 10 A Ver =2V

Gate Trigger Current ler — 5 20 vA Vp =5V, Rgs = 10K

Gate Trigger Voltage Ver 44 .52 .60 \ Vp =5V, Rgs = 1002
Anode Trigger Current (Note 2) lar — 100 — uh V, =5V

On-State Voltage V; 0.8 18 25 v I; = 2A (Pulse Test)
Holding Current Iy 0.3 1.0 3 mA lg = —150pA, V45 =5V
Subgroup 3 (25°C Tests)

Turn-on Time ton — 0.1 —_ us lg = 20mA

Turn-off Time tos — 0.5 — us I; = .5A

Gate Trigger — on Pulse Width ogfon) — 0.5 — 1S Vp = 30V

Circuit Commutated Turn-off Time t, — 10 — us I; = 5A, i = 5A, Rgy = 1K
Subgroup 4 (125°C Tests)

High Temp. Off-State Current Iorm — 5 20 vA Vp, = Rating, Rgx = 1K
High Temp. Reverse Current Irrm — 15 100 uA Vrrm = Rating

Note: 1. Voltage ratings apply over the operating temperature range, provided the gate is connected to the cathode through an appropriate re-
sistor, or adequate gate bias is used.
2. For a maximum limit of 50uA, use suffix “—1" and drop “2N", Example: 1877-1.

Tt All values in this table are JEDEC registered.

TRIGGERING AND BIAS STABILIZATION
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2N1875-2N1880
HOLDING CURRENT

1. Max. Holding Current (Current Bias) 2. Max. Holding Current (Resistor Bias)
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2N1875-2N1880

CURRENT RATINGS — THERMAL DESIGN 2, Peak Current vs. Case Temperature

1. On-State Current vs. Voltage P, — POWER DISSIPATION (W)
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SCRs ON1881-2N1885
1 Amp, Planar

FEATURES DESCRIPTION
® One Cycle Surge Current: 15A These types are useful in AC and DC static switching, proportioning control, relay
® Voltage Ratings: to 200V and thyratron replacement, DC to AC converters, servo motor driving, protective
e | ow “On-Voltage”: 2V Max. at 1A circuits, and related applications.
® Operation: to 150°C Junction This series is available in a TO-9 package, with all leads isolated from the case,
Temperature providing a maximum thermal resistance of 20°C/Watt between junction and case.
o All Leads Isolated for Design
Flexibility

ABSOLUTE MAXIMUM RATINGS

2N1881 2N1882 2N1883 2N1884 2N1885
Repetitive Peak Off-State Voltage, Vppy oo 30V, 60V.... 100V 150V 200v
Repetitive Peak Reverse Voltage, Vpgyy -ooovvvrvovevecennee 30V.

D.C. On-State Current, I;
100°C AMDBIENt ..o
100°C Case ...

Repetitive Peak On-State Current, ligy oo

Peak One Cycle Surge (Non-Rep.) On-State Current, 1, ..

Peak Gate Current, lo, oo

Average Gate CUITENT lgiay) «rviriiirn e e

Reverse Gate Voltage, Vg oo,

Thermal Resistance, Junction to Case, R,

Operating and Storage Temperature Range ...

MECHANICAL SPECIFICATIONS

2N1881-2N1885 T0-9
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ELECTRICAL SPECIFICATIONS (at 25°C unless noted)}

2N1881-2N1885

Test Symbol Min. Typical Max. Units Test Conditions
Subgroup 1 (Visual and Mechanical)
Subgroup 2 (25°C Tests)
Off-State Current Iprm — 0.5 10 uA Rek = 1K, Vpry = Rating
Reverse Current Y — 0.5 10 sA Rek = 1K, Vppy = Rating
Reverse Gate Current ler — 0.5 10 vA Verm = 2V
Gate Trigger Current ler — 0.2 2 mA Rgs = 10K, V, = 5V
Gate Trigger Voltage Ver 0.40 1 2 \ Res = 1009, V, = 5V
On-State Voltage V; — 1.5 2 v I; = 1A (pulse test)
Holding Current Iy — 2 — mA lg = —150pA, V, = 5V
Anode Trigger Current Iar — 0.5 — mA Rgs = 10K, V, = 5V
Subgroup 3 (25°C Tests)
Turn-on Time ts, — 0.2 - 1S I = 20mA, I; = 0.5A, V, = 30V
Gate Trigger — on Pulse Width t,g (on) — 1 - us lg = 20mA, I; = 0.5A, V, = 30V
Turn-off Time tos — 1 — us I; =1A, Iy = 1A, Ry = IK
Circuit Commutated Turn-off Time ty — 10 —_ us I; =1A, Iy = IA, Rgy = IK
Subgroup 3 (125°C Tests)
High Temp. Off-State Current orm — 15 200 uhA Rek = 1K, Vpppy = Rating
High Temp. Reverse Current RRM — 15 200 uA Rex = 1K, Vipym = Rating

1 All values in this table are JEDEC registered.

Note: Voltage ratings apply over the operating temperature range, provided the gate is connected to the cathode through an appropriate re-

sistor, or adequate gate bias is used.
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POWER TRANSISTORS
2 Amp, 80V, Planar NPN

FEATURES

® Meets MIL-S-19500/277

e Collector-Base Voltage: up to 150V

e D.C. Collector Current: 2A

e Beta Guaranteed at 3 Current Levels
e Characterized for Safe Operating Area

ABSOLUTE MAXIMUM RATINGS

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

Collector-Base VOItage, Vg oo 150V
Collector-Emitter Voltage, V.iq
Emitter-Base Voltage, Vg
D.C. Collector Current, i.
Base CUITENt, lg ..o s 2A
Power Dissipation

100°C CaSE ..o s 30w
Operating Temperature Range —55°C t0 175°C
Storage Temperature RaNGe ... e —65°C to 200°C

MECHANICAL SPECIFICATIONS

JAN & JANTX2N2151

455 763
400 570
468 &
150 | 2% 055 010 =454 HEX
090 f— DIA. HOLE
= @ .3Lo 215
- 30 EmiTTER L a— s
BASE
10-32 o NF2A COLLECTOR

THREAD

Dimensions in inches.
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ELECTRICAL SPECIFICATIONS (at 25°C unless noted)

JAN & JANTX 2N2151

rzme MIL-STD-750
Test Symbol Min. | Max. | Units gsrgu;a Method Test Conditions
25°C
Collector-Base Breakdown Voltage BVego | 150 | — | Vde | A2 | 3001 lc = 100uAdc, Cond. D
Collector-Emitter Breakdown Voltage
(Note 1) BVego | 100 | — | Vdc | A2 | 3011 | I.=50mAdc, Cond. D
Collector-Emitter Cutoff Current lces — 5 |uAdc| A-2 | 3041 | Vg=120Vdc, Ve =0, Cond.C
Collector-Emitter Cutoff Current CEX — 5 luAdc| A2 | 3041 | Vgp=120Vdc, Vg = 1Vde, Cond. A
Collector-Emitter Cutoff Current CEo — | 10 |uAdc| A2 | 3041 | V.;=80Vdc, Cond.D
Collector-Base Cutoff Current CBO - 5 |uAdc| A2 | 3036 | V= 120Vdc, Cond.D
Emitter-Base Cutoff Current leso — 2 |uAdc| A2 | 3061 | V=8Vdc,Cond.D
D.C. Current Gain (Note 1) re 4 | 120 | — | A3 | 3076 | Io=1Adc, Ve =5Vdc
D.C. Current Gain (Note 1) FE 40 | 120 — | A3 | 3076 | Ic=05Adc, V. =5Vdc
D.C. Current Gain (Note 1) hee 0 | — — | A3 3076 lc = 0.1Adc, Ve = 5Vdc
Collector Saturation Voltage (Note 1) Vee (saty| 01 | 10 | Vde | A-3 | 3071 lc = 1Adc, I; = 0.1Adc
Base Saturation Voltage (Note 1) Ve (sat) | — | 12 | Vde| A3 | 3066 | Ic=1Adc, I; =01Adc, Cond. A
Base-Emitter Voltage (Note 1) BE — [ 12 | vdc | A3 3066 | 1. =1Adc, V.. =5Vdc, Cond. B
A.C. Current Gain fo 40 | 160 — | A5 | 3206 le = 0.1Adc, Ve = 30Vdc, f = 1kHz
Gain-Bandwidth Product T 10 70 | MHz| A-5 3306 lc = 0.1Adc, V¢ = 30Vdc, f = 10MHz
Output Capacitance Co — | 160 pf | A5 | 3236 | Vg =20Vdc,l;=0,f=1MH,
Thermal Resistance 0,¢ — | 25 | og/w| C-1 | 3151
100°C
Forward-Biased Second Breakdown Is/s 2 — | Adc} B9 — Vee = 15Vde, t = 60 sec, see curve
Forward-Biased Second Breakdown /s 200 [ — | mAdc| B-9 - Ve = 57Vdc, t = 60 sec, see curve
Forward-Biased Second Breakdown /s 25 | — |mAdc| B-S — Ve = 100Vdc, t = 60 sec, see curve
Unclamped Inductive Sweep Egls 20 ) — mj | B — lc = 2Adc, L = 10mh
Clamped Inductive Sweep Egfs 80 | — | mj | B6 - Ic = 2Adc, L = 40mh, V., = 150V
150°C
Collector-Emitter Cutoff Current legs — | 100 ] uAdc| A4 3041 Ve = 120Vdce, Ve =0, Cond. C
Collector-Emitter Cutoff Current CEX ~— | 100 | uAdc| A4 | 3041 | Vcp=120Vdc, Vi, =1Vde
Emitter-Base Cutoff Current . — | 20 [ uAdc| A4 | 3061 Vg = 8Vdc, Cond. D
—55°C
D.C. Current Gain (Note 1) hee 20 | — — | A4 3076 lc = 0.5Adc, Vo = 5Vdc
Note: 1. Pulse length = 300 ys; duty cycle <2%.
Maximum Safe Operating Area
: ]
2 T =100°C _
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SCRs 2N2322-2N2329
2N2323A-2N2328A
1.6 Amp, Planar

FEATURES DESCRIPTION

e Available as JAN & JANTX Types These are premium thyristor switches intended for use in high performance

e 1.6A D.C. Current industrial, military and space applications requiring a high degree of reliability

® Peak Currents: to 30A assurance. This series is useful in a wide variety of applications including timing
® Voltage Ratings: to 400V and programming circuits, protective and warning circuits, driving relays,

® 20uA Max. Trigger Current (“A” types) driving indicator lamps, encoding and decoding circuits, replacing relays,

® 0.6V Max. Trigger Voltage (“A” types) thyratrons, and magamps, servo motor control, pulse generation, plus many others.

The high surge current rating (15A - 1 cycle) makes this series particularly

useful for squib firing.

The following JAN and JANTX types are specified under Mil-S-19500/276A and are
included in Mil-STD-701 as recommended types for military usage:

ABSOLUTE MAXIMUM RATINGS

2N2323 2N2324 2N2326 2N2328
JAN2N2323 JAN2N2324 JAN2N2326 JAN2N2328
JANTX2N2323 JANTX2N2324 JANTX2N2326 JANTX2N2328

2N2323A 2N2324A 2N2326A 2N2328A 2N2329
JAN2N2323A  JAN2N232aA 2N2325  jaNoN23zeAa 2N2327  jaN2N2328A  JAN2N2329
2N2322 JANTX2N2323A JANTX2N2324A 2N2325A JANTX2N2326A 2N2327A JANTX2N2328A JANTX2N2329

Repetitive Peak Off-State Voltage, Vpgy 25V.............. 50V ., 100V ... 150V ... 20V......... 250V........... 300V .. 400V
Repetitive Peak Reverse
Voltage, Vigpy e 25V 50V 100V ... 150V ... 20V......... 250V ............. 300V .o 400V
Non-Repetitive Peak Reverse
Voltage, Vigy (< 5MS) i V... 5V 150V ... 225V.......... 300V............. 350V............. 400V ................. 500V
D.C. On-State Current, |;
80°C AMbient ... e B00MA .o
85°C CASE oo LB o

One Cycle Surge (Non-Rep.) On-State Current, Il ...
Repetitive Peak On-State Current, Iy, ..o,
Gate Power Dissipation, Pg, ..o,
Gate Power Dissipation, Pgyay) -
Peak Gate Current, lgy oo

Peak Gate Voltage, Forward and ReVEISE ...

Reverse Gate Current, Igp oo

Storage Temperature Range . —65°C to 4-150°C ....
Operating Temperature Range —B85°C 10 4125°C .o

MECHANICAL SPECIFICATIONS

2N2322-2N2323 2N2323A-2N2328A T0-5

031
2003/ 4se >/ CATHODE

Dimensions in inches.
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ELECTRICAL SPECIFICATIONS

2N2322-2N2329  2N2323A-2N2328A

Test Symbol Min. { Typical | Max. Units Test Conditions

Visual and Mechanical MIL-STD-750, Method 2071
25°C
Off-State Current v | — 0.1 10 #A | Vpry = Rating, Rg = 1K (2K for “A” Types)
Reverse Current Irrm — 0.1 10 #A | Veem = Rating, Rgy = 1K (2K for “A” Types)
Gate Trigger Current lor

“A” Types — 2 20 wA | Vp, =6V, R = 1002

non-“A” Types —_ 50 200 pA | Vp =6V, R =100Q
Gate Trigger Voltage Ver

“A" Types 035 | 052 | 0.60 V | V, =6V, Rg = 2K, R, = 1002

non-“A” Types 035 | 055 | 0.80 V | Vp =6V, Rg¢ = 1K, R, = 1002
On-State Voltage Vium — 20 22 v I = 4A (pulse test)
Holding Current Iy — 0.3 20 mA | Vp =6V, Rg = 1K (2K for “A” Types)
Reverse Gate Current ler — 1 200* pA | Vgr =6V
Delay Time ty — 0.6 — us | lg =10mA, I; = 1A, Vp = 30V
Rise Time t, — 04 — us | lg =10mA, I; = 1A, Vp = 30V
Circuit Commutated Turn-Off Time tq — 20 — us I;=1A, Iy = 1A, R = 1K
125°C
Off-State Current Iorm — 1 100 pA | Vpry = Rating, Rg = 1K (2K for “A” Types)
Reverse Current RRM — 1 100 pA | Verw = Rating, Ry = 1K (2K for “A” Types)
Gate Trigger Voltage Ver 0.1 0.3 — v V, = Rated V|, Ry = 1K (2K for “A” Types)
Holding Current Iy

“A” Types 0.11 — — mA | Vp=6V,Rg=2K

non-“A” Types 0.15% — — mA Vp =6V, Rg = 1K
Off-State Voltage — Critical Rate of Rise| dv/dt

“A” Types 0.7* Vius| V, = Rating, Rgy = 2K

non-“A” Types 1.8% V/us| V, = Rating, Rg, = 1K
—65°C
Off-State Current Iorm — .05 5.0* #A | Vpry = Rating, Rg = 1K (2K for “A” Types)
Reverse Current lrrm — 05 5.0* uA Verm = Rating, Rgy = 1K (2K for “A” Types)
Gate Trigger Current ler

“A” Types — 50 75 pA | Vp =6V, R = 100Q

non-“A” Types — 100 350 pA | Vp, =6V, R = 100Q
Gate Trigger Voltage Ver

“A” Types — 0.7 0.8* V | Vp=6V,Rg = 2K, R = 1002

0.91 v Vp = 6V, Rgy = 2K, R, = 1002

non-“A” Types — | 075 | 10 V | V,=86V,Rg = 1K, R, = 1000

Holding Current Iy — — 3.0f mA | V, =6V, Rg = 1K (2K for “A” Types)

* JAN and JANTX Types only.
t Industrial Types only.

100% Screening TX-Types

High Temperature Storage
Temperature Cycling
Constant Acceleration

Fine & Gross Hermetic Seal
Electrical Test

Burn-in

Electrical Test

JAN and JANTX Acceptance Tests

Group B Tests

Subgroup 1 — Reverse Gate Current
Surge Current

Non-Repetitive Reverse Voltage

Subgroup 2 — Low Temp. Reverse Blocking Current
Low Temp. Forward Blocking Current

Low Temp. Gate Trigger Voltage
Low Temp. Gate Trigger Current

Subgroup 3 — Temperature Cycling

Thermal Shock

Moisture Resistance
Solderability

Subgroup 4 — Blocking Life Test

UNITRODE CORPORATION « 580 PLEASANT ST.
WATERTOWN, MASS. 02172 » TEL. (617) 926-0404
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Group C Tests
Subgroup 1 — Physical Dimensions

Subgroup 2 — Shock
Constant Acceleration
Vibration, Variable Frequency

Subgroup 3 — Barometric Pressure, Reduced
Subgroup 4 — Salt Atmosphere

Subgroup 5 — Terminal Strength

Subgroup 6 — Intermittent Operating Life Test
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2N2322-2N2329  2N2323A-2N2328A

Gate Trigger Current Gate Trigger Voltage
1
[ |
< 400 ALL UNITS FIRE——] 7/ v, " ALL UNITS FIRE __
3 — 24
: L s 2 < o]
z v f T T w { 7 n “a
u lgr max. — non-“A” Types [T} 3 ff // ’ rybe
200 < s
2 00 h R
=] v/ / %7 / b & ax,
: / /A/// / ///V //j//l g 6 XS o A7 '/l/ 7
x v e max. — “A" Types 0/ ] RRSIRAERL r"'Des /////
S o 8 s A/ Z
x lgr min. — All Types = BEARAARIR RN
: 61 g 4 o2 ?Q‘ QKX ‘
- w X 00NN
(<, - i:t' Sr Mip, 0 ’
| % 7 | i, 3
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—65 —25 0 25 5 75 100 125 1]
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. URE (=€) —65 —25 0 25 50 75 100 125
T, — JUNCTION TEMPERATURE (°C)
Holding Current Average Current vs. Case Temperature
P, — POWER DISSIPATION (W)
20 I T ] 2 15 1 5 0
Rg = 2K — “A” Types 2
10 Rgy = 1K — non “A” Types — z
g v g
E 5 ! | ‘ c D.C. |
e ! W 16 7
& | o
5 IH max ! { ; 8
2 Ay, —
3 Tvpes ; o 1.2 | Conduction
g ‘ | < *“ | Angle = 180°C
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) \\lg’.’orr D ° 120°C N
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Tc oo — MAXIMUM CASE TEMPERATURE (°C)

Average Current vs. Ambient Temperature Surge Current
P, — POWER DISSIPATION (W)
1 24
22
20
f 18 :
| DpC 16
.6 | Conduction 14
Angle = 180°C 1 x

120°C \
4 12

5y — PEAK HALF SINE WAVE SURGE
(NON-REP.) ON-STATE CURRENT (4)

li(av) — AVERAGE ON-STATE CURRENT (A)

\\\ 8
60°C \\ =
6
\Q 2 T, = 80°C
0 Y -
0 25 50 75 100 125 1 2 5 10 2 50 100
T, 1y — MAXIMUM AMBIENT TEMPERATURE (°C) CYCLES AT 60Hz
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POWER TRANSISTORS
10 Amp, 120V, Planar NPN

FEATURES

® Collector-Base Voltage: up to 120V
® D.C. Collector Current: 10A

® Fast Switching

® | ow Saturation Voltage

ABSOLUTE MAXIMUM RATINGS

2N2811 2N2813

2N2812 2N2814

Collector-Base Voltage, Vg v, 120
Collector-Emitter Voltage, Vogo - ... 10
Emitter-Base Voltage, Vigg oo 8v
D.C. Collector CUIrent, Do s 10A

Power Dissipation
25°C AMbBIENt ..o
100°C Case ..............

Operating and Storage Temperature Range

MECHANICAL SPECIFICATIONS

2N2811
2N2812
2N2813
2N2814

DESCRIPTION

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

2N2811 2N2812 2N2813 2N2814

| .150
077
.090 MAX. '» 'g~090 046

-~ 213
170
J 1 P
1/4-28 @ NF-2A __ | |”H” 610 415 I !
THREAD —_— 072 570 340 2
I 219 ' : (¢
220 —
L— 13 I
.455 X
422 -
325 _| 687
250 I 667
875
.640

Dimensions in inches.
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ELECTRICAL SPECIFICATIONS (at 25°C unless noted)f

2N2811 2N2812 2N2813 2N2814

RS | man
Test Symbol Min.| Max. | Min.| Max. | Units Test Conditions
D.C. Current Gain hee 10| — 10 | — — fe = 10mA, Vo =5V
D.C. Current Gain (Note 2) hee 20 60 40 | 120 — lc = 5A, Ve =5V
D.C. Current Gain (Note 2) hee 15 | — 15 | — — lc = 10A, Ve =5V
Collector Saturation Voltage (Note 2) | V¢ (sat) — {05 — (05 \ lc = 5A, 15 = 500mA
Collector Saturation Voltage (Note 2) | Ve (sat) — 15 — 15 \Y lc =10A, I;=1A
Base Saturation Voltage (Note 2) [ Vs: (sat) — 112 — |12 v lc = 5A, | = 500mA
Base Saturation Voltage (Note 2) Vie (sat) — ] 20 — |20 v lc = 10A, I; = 1A
Collector-Emitter Sustaining Voltage | Vcco (sus) 50 _ 70 — % le =10mA, I;=0
(Note 2)
Emitter-Base Breakdown Voltage BV.o 8 _ 8 _ Vv le=104A, I =0
Collector Cutoff Current leex _ 10 — 10 iy Ve =70V, Vg = .5V
Collector Cutoff Current, 150°C I cex — | 100 — 100 My Ve = 60V, Vg = 5V, T =150°C
Collector Capacitance Cob — | 350 — 350 pf Veg =10V, [; =0, f = IMHz
A.C. Current Gain (small signal) hse 20 100 40 200 _ lc = 50mA, Vo =5V, f = 1KHz
A.C. Current Gain hre 15 — 15 — — le =1A, Ve = 10V, f = 10 MHz
Rise Time t. — |20 | — [150 ns Vee = 30V
Switching Speeds Storage Time t, _ 80 _ 100 ns Iy, = 100mA, I;, = —100mA
Fall Time t — |10 | — |15 ns le=1A

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%.

1t AIll values in this table are JEDEC registered.
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POWER TRANSISTORS
5 Amp, 80V, Planar NPN

FEATURES

® Collector-Base Voltage: up to 100V
¢ D.C. Collector Current: 5A

® Fast Switching

® Low Saturation Voltages

ABSOLUTE MAXIMUM RATINGS
2N2850

2N2851
2N2852

Collector-Base Voltage, Vigg oo,
Collector-Emitter Voltage, Viiq
Emitter-Base Voltage, Vigg oo
D.C. Collector Current, lo ...
Power Dissipation
25°C Ambient ..
100°C Case ...............
Operating and Storage Temperature Range

MECHANICAL SPECIFICATIONS

2N2850
2N2851
2N2852

2850-1, -2, -3
2851-1, -2, -3
2852-1, -2, -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 effi-
ciency power switching applications.

2850-2 2850-3
2851-2 2851-3
2852-2 2852-3

*All dash number types are identical electri-
cally to 2N equivalent except for power
dissipation.

002
o7 F .0001
: 1.5 MIN. —)| EMITTER
- ﬂ .030
. T— BASE
.370 =
335
3is e .
305 ==
COLLECTOR

Dimensions in inches.

2N2850 — 2N2852

Pancake T0-5

017 F002

260 -.001 4._()31
l—240—{+—1.5 MIN =.003 % EMITTER
370 : 5! - p
.3357] —f |—. /} i 045
[ ‘010 \{\ 57

/) +—

R IS=]———
momm— J em——

E. —
335
.305

Dimensions in inches.

2850-1 — 2852-1

TO-5
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/.

2N2850, 2850-1,-2,-3  2N2851,2851-1,-2,-3  2N2852, 2852-1,-2,-3
MECHANICAL SPECIFICATIONS

2850-3 — 2852-3 Low Profile
7/16 Hex

225 1.500
205 MIN.

.360— ) -110
.340 |’7 90
10-32 « NF2A / —

THREAD

Dimensions in inches.

2850-2 — 2852-2 TO-59

437
055 H010 [=gpy HEX
DIA. HOLE

.380 215
b_}ﬁ'am EMITTER o 9%1.185

BASE
COLLECTOR

Dimensions in inches.

NOTES: Collector internally connected to case. — Mounting position: Any.— Lead Soldering: Leads may be soldered to within 1/16” of base.
Heat-sinking not required if temperature is below 230°C.
All tolerances =0.010 unless otherwise noted. On stud mounted units, Torque Ratings: 12 inch-pounds.

ELECTRICAL SPECIFICATIONS (at 25°C unless noted)

2N2850
Test Symbol Min Typ Max Units Test Conditions
D.C. Pulse Current Gain (Note 4) hee 40 85 120 — lc = 1A, Ve = 1V (Pulse test)
D.C. Current Gain hee 25 50 — — lc =50mA, Vg =1V
D.C. Pulse Current Gain (Note 4) hee — 40 — — lc = 3A, Ve = 3V (Pulse test)
Collector Saturation Voltage (Note 7) Vee (sat) — 0.15 0.25 v lc = 1A, 1, = 50mA
Base Saturation Voltage (Note 7) Vie (sat) — 1.0 1.2 \ lc = 1A, I; = 50mA
Collector-Emitter Breakdown Voltage BVigs 100 125 — v lc = 10sA, Rg; =0
Colgstor Emitter Breakdown Voltage | gy 80 110 — V| 1c=100mA, I, =0 (Pulse test)
Emitter-Base Breakdown Voltage BVizo 5.0 8.0 — v lp = 10uA, 1o =0
Collector Cutoff Current legs — 01 0.1 A Ve =80V, Rge =0
Collector Cutoff Current, 150°C lces — 5 50 A Vee = 80V, Rge =0, T =150°C
Collector Capacitance Coo — 60 125 puf Vg =10V, I =0
Gain-Bandwidth Product f; — 40 — MHz | Ic=500mA, Vo =5V
Switchin Delay Time ty — 20 50 ns —
Speeds Rise Time £, — 50 100 ns | Je=A
Storage Time t, — 200 400 ns Ve T30V (Note 6)
(Note 6) Fall Time t — 50 150 ns ce =
Notes:

1. These ratings are limiting values, above which reliability may be impaired.

2. 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 dissi-
pation may cause second breakdown to occur, with consequent damage to the device.

. Steady state limits based on a maximum junction temperature of 200°C.

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

. 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.

6. Measured in saturated switching speed test circuit.

7. All electrical measurements are specified within ¥4 inch lead length from header.

o b w
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2N2850, 2850-1,-2,-3  2N2851,2851-1,-2,-3  2N2852, 2852-1,-2, -3

ELECTRICAL SPECIFICATIONS (at 25°C unless noted)

2N2851
Test Symbol Min Typ Max Units Test Conditions
D.C. Pulse Current Gain (Note 4) hee 40 85 120 — le = 1A, Vo =1V (Pulse test)
D.C. Current Gain hee 25 50 —_ — e = 50mA, Vo = 1V
D.C. Pulse Current Gain (Note 4) hee — 40 — — le = 3A, Ve = 3V (Puise test)
Collector Saturation Voltage (Note 7) Vee (sat) — 0.2 0.4 v lc = 1A, I; = 50mA
Base Saturation Voltage (Note 7) Vie (sat) — 1.0 1.2 v lc = 1A, I; =50mA
Collector-Emitter Breakdown Voltage BV g 100 125 - v lc = 10uA, Ry =0
Coliector. Emitter Breakdown Voitage BVeco 80 110 - V | 1c=100mA, I, =0 (Pulse test)
| Emitter-Base Breakdown Voltage BVio 5.0 8.0 — v le=104A, 1. =0
Collector Cutoff Current lces — 01 0.1 uA Veg =80V, Rge =0
Collector Cutoff Current, 150°C lces — 5 50 uA Ve = 80V, Rge = 0, T = 150°C
Collector Capacitance Coo — 60 125 puf Vep =10V, I =0
Gain-Bandwidth Product f; — 40 — MHz | Io =500mA, Vo =5V
Switching Dt.alay Time t, — 20 50 ns le=1A
Rise Time t — 50 100 ns —
Speeds . r Ve = —1V
(Note 6) Storage Time t, — 200 400 ns V... — 30V (Note 6)
Fall Time t; — 50 150 ns ce
2N2852
Test Symbol Min Typ Max Units Test Conditions
D.C. Pulse Current Gain (Note 4) hee 20 45 60 — lc =1A, Vo =1V (Pulse test)
D.C. Current Gain hee 15 25 — — le =50mA, Ve =1V
D.C. Pulse Current Gain (Note 4) hee — 20 — — lc = 3A, Ve = 3V (Pulse test)
Collector Saturation Voltage (Note 7) Ver (sat) — 0.2 . \ lc = 1A, 15 =100mA
Base Saturation Voltage (Note 7) Ve (sat) — 1.0 12 \Y le = 1A, 15 = 100mA
Collector-Emitter Breakdown Voltage BVegs 100 125 — v lc = 10UA, Rp; =0
GO torEmitter Breakdown Voltage | gy, | 80 110 - V | 1c=100mA, I, =0 (Pulse test
Emitter-Base Breakdown Voltage BVgqo 5.0 8.0 — v le=10uA, I =0
Collector Cutoff Current legs — 01 0.1 uA Ve =80V, Rge =0
Collector Cutoff Current, 150°C legs — 5 50 uA Vee = 80V, Rge =0, T =150°C
Collector Capacitance Cop —_ 60 125 uuf Vep =10V, 1. =0
Gain-Bandwidth Product f; — 30 — MHz | Ic=>500mA, Vo =5V
- Delay Time ty — 20 50 ns _
Switching Rise Time t - 60 100 ns le = l_A
Speeds g g Vg = —1V
(Note 6) Storage Time t, — 200 400 ns V.. = 30V (Note 6)
ote Fall Time t, - 50 150 ns ce=
Notes:

1. These ratings are limiting values, above which reliability may be impaired.

2. 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 dissi-
pation may cause second breakdown to occur, with consequent damage to the device.

3. Steady state limits based on a maximum junction temperature of 200°C.

4. Pulse Length = 250 us; duty cycle < 1%.

5. 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.

6. Measured in saturated switching speed test circuit.

7. All electrical measurements are specified within 14 inch lead length from header.
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Maximum Safe Operating Area

2 Ne Pulse Width = 1m5|
Duty Cycle =10%
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POWER TRANSISTORS
5 Amp, 40V, Planar NPN

FEATURES

e Collector-Base Voltage: up to 60V
e D.C. Collector Current: 5A

® Fast Switching

® [ ow Saturation Voltages

ABSOLUTE MAXIMUM RATINGS

Collector-Base Voltage, V0
Collector-Emitter Voltage, Vg -
Emitter-Base Voltage, Vg
D.C. Collector Current, I
Power Dissipation

2N2853
2N2854
2N2855
2N2856

2N2853
2N2854
2N2855
2N2856

2853-1,
2854-1,
2855-1,
2856-1,

-

NN NN
QW

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.

28532 F 2853-3 ©
2854-2 2854-3
2855-2 2855-3
2856-2 2856-3

MECHANICAL SPECIFICATIONS

*All dash number types are identical electri-
cally to 2N equivalent except for power
dissipation.

017 002
.260
[".240

" 017 001
+—1.5 MIN
_‘( —.030 T
010
TF_’_'_‘

.370
.335-‘

——oc—Do

335
305

Dimensions in inches.

|| oo ¥ eveemmrss
EET.O

COLLECTOR

2N2853 — 2N2856 Pancake TO-5
o7 200
-igg 1.5 MIN. — EMITTER
,3;0 B | [ e BASE
335 T
335 == .
Jj°5 =-
COLLECTOR
Dimensions in inches.
2853-1 — 2856-1 TO-5

112

@

mm UNITRODE




MECHANICAL SPECIFICATIONS

2N2853,2853-1, -2, -3
2N2855,2855-1, -2, -3

2N2854,2854-1, -2, -3
2N2856,2856-1, -2, -3

THREAD

Dimensions in inches.

2853-3 — 2856-3 Low Profile
7/16 Hex
.225_, _1.500
1205 MIN. .
—.017 1002
.360 .110 O o01 .200
340 1090 EMITTER
j F—
— R v BASE
1387 .437
,3177 24
— N e ]
10-32« NF2A / L
THREAD COLLECTOR
Dimensions in inches.
2853-2 — 2856-2 TO-59
.455 763
400 w0 -
: 4
10 | 2 055 2018 (420 HEX
.090 [~ DIA. HOLE
ﬂ*_ 380 215
lunﬂﬂ i l H == 315 EMITTER T | 185
BASE
0-32. 028/ COLLECTOR

NOTES: Collector internally connected to case. — Mounting position: Any.-— Lead Soldering: Leads may be soldered to within 1/16” of base.
Heat-sinking not required if temperature is below 230°C.
All tolerances =*0.010 unless otherwise noted. On stud mounted units, Torque Ratings: 12 inch-pounds.

ELECTRICAL SPECIFICATIONS (at 25°C unless noted)

2N2853
Test Symbol Min. Typ. Max. Units Test Conditions
D.C. Pulse Current Gain (Note 4) hee 40 85 — — lc = 1A, Vo = 1V (Pulse test)
D.C. Pulse Current Gain (Note 4) - 20 35 — — lc = 5A, Ve = 3V (Pulse test)
Collector Saturation Voltage (Note 7) Vee (sat) — 1.0 15 v lc = 5A, 1; = 500mA
Base Saturation Voltage (Note 7) Vi (sat) - 15 2.0 v lc = 5A, Iy = 500mA
Collector-Emitter Breakdown Voltage BV s 60 85 — Vv lc =10A, Ry =0
Co(lll\leoctzors-)Emltter Breakdown Voltage BVeee 40 70 - v I = 100mA, I = 0 (Pulse test)
Emitter-Base Breakdown Voltage BVeso 5.0 8.0 — \' lg=10uA, 1o =0
Collector Cutoff Current lees — 01 0.1 uhA Vee = 40V, Ry =0
Collector Cutoff Current, 150°C lees — 5 50 #A Veg = 40V, Ry; =0, T =150°C
Collector Capacitance Coo — 60 125 puf Vg =10V, 1. =0
Gain-Bandwidth Product f. — 40 — MHz | lc = 500mA, Vo =5V
SWltChing D‘elay Tlme td —_— 20 50 ns IC —1A
Speeds Rise Time t, —_ 50 100 ns Voo —1V
P Storage Time . — 200 400 ns B0 7

(Note 6) Fall Time t, - 50 200 ns e

Notes:

1. These ratings are limiting values, above which reliability may be impaired.
2. 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 dissi-
pation may cause second breakdown to occur, with consequent damage to the device.
3. Steady state limits based on a maximum junction temperature of 200°C.

4. Pulse Length = 250 us; duty cycle <

1%.

5. Sustaining Voltage. Measured at a high current point where collector-emitter voltage is lowest. Current pulse length = 50 uzs; duty cycle

< 1%. Voltage clamped at maximum collector-emitter voltage.
6. Measured in saturated switching speed test circuit.
7. Al electrical measurements are specified within ¥ inch lead length from header.
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ELECTRICAL SPECIFICATIONS (at 25°C unless noted)

2N2853,2853-1, -2, -3
2N2855,2855-1, -2, -3

2N2854,2854-1, -2, -3
2N2856,2856-1, -2, -3

2N2854
Test Symbol Min. Typ. Max. Units Test Conditions
D.C. Pulse Current Gain (Note 4) hge 100 150 300 — lc = 1A, Vo = 1V (Pulse test)
D.C. Current Gain hee 50 90 — — lc = 50mA, Ve = 1V
D.C. Pulse Current Gain (Note 4) hee — 60 — —_ lc = 3A, Vg = 3V (Pulse test)
Collector Saturation Voltage (Note 7) Ve (sat) —_ 0.2 04 v lc = 1A, I; = 20mA
Base Saturation Voltage (Note 7) Ve (sat) — 1.0 1.2 v lc = 1A, g = 20mA
Collector-Emitter Breakdown Voltage BV 60 85 — \ lc = 10pA, Ry =0
Coliector. Emitter Breakdown Voltage BVeeo 40 70 - V | lc=100mA, I, = 0 (Pulse test)
Emitter-Base Breakdown Voltage BVgo 5.0 8.0 — v lg=104A, 1o =0
Collector Cutoff Current cEs - 01 0.1 pA Vee =40V, Rpe =0
Collector Cutoff Current, 150°C lcgs — 5 50 uA Vee = 40V, Ry = 0, T = 150°C
Collector Capacitance ob — 60 125 uuf | V=10V, 1. =0
Gain-Bandwidth Product - —_ 50 — MHz | lc =500mA, Vo = 5V
Switching Delay Time i - 20 5(?0 ns | () =1a
Speeds Rise Tlmg t. — 40 1 ns Voero = —1V
Storage Time t, — 150 300 ns N
(Note 6) Fall Time t, — 50 150 ns ce
2N2855
Test Symbol Min Typ. Max Units Test Conditions
D.C. Pulse Current Gain (Note 4) hee 40 85 120 — Ic = 1A, Ve = 1V (Pulse test)
D.C. Current Gain hge 25 50 — —_ lc = 50mA, Vo = 1V
D.C. Pulse Current Gain (Note 4) hee — 40 — — lc = 3A, Ve = 3V (Pulse test)
Collector Saturation Voltage (Note 7) Vee (sat) — 0.2 0.4 v lc = 1A, I = 50mA
Base Saturation Voltage (Note 7) Vie (sat) — 1.0 1.2 Vv lc = 1A, I; = 50mA
Collector-Emitter Breakdown Voltage BV 60 85 — v le = 104A, R =0
Co factop Fmitter Breakdown Voltage BVceo 40 70 — V | Ic=100mA, I, = 0 (Pulse test)
Emitter-Base Breakdown Voltage BVgo 5.0 8.0 — v le=104A, 1o =0
Collector Cutoff Current lees — 01 0.1 uA Veg =40V, Rpe = 0 ;
Collector Cutoff Current, 150°C lees — 5 50 uA Vg = 40V, Rye = 0, T = 150°C
Collector Capacitance ob — 60 125 ppf | Ve =10V, 1. =0
Gain-Bandwidth Product . — 40 — MHz | lc = 500mA, V¢, = 5V
_—_— Delay Time ty — 20 50 ns . —=1A
owitching Rise Time t - 50 100 s | W=y
P Storage Time t, —_ 200 400 ns PO
(Note 6) Fall Time t, — 50 150 ns ce
Notes:

1. These ratings are limiting values, above which reliability may be impaired.
2. 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 dissi-
pation may cause second breakdown to occur, with consequent damage to the device.
3. Steady state limits based on a maximum junction temperature of 200°C.

4. Pulse Length = 250 yus; duty cycle < 1%.

5. 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.
6. Measured in saturated switching speed test circuit.
7. All electrical measurements are specified within 14 inch lead length from header.
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2N2853,2853-1,-2,-3  2N2854,2854-1, -2, -3

ELECTRICAL SPECIFICATIONS (at 25°C unless noted) 2N2855,2855-1,-2,-3  2N28%6, 28561, -2, -3
2N2856
Test Symbol Min. Typ. Max. Units Test Conditions
D.C. Pulse Current Gain (Note 4) Nee 20 45 60 — Ic = 1A, Ve = 1V (Pulse test)
D.C. Current Gain hee 15 25 — — lc = 50mA, Ve = IV
D.C. Pulse Current Gain (Note 4) hee — 20 — — ic = 3A, Ve = 3V (Pulse test)
Collector Saturation Voltage (Note 7) Vee (sat) - 0.2 0.4 \ Ic = 1A, I; = 100mA
Base Saturation Voltage (Note 7) Ve (sat) — 1.0 1.2 \ lc = 1A, 1; = 100mA
Collector-Emitter Breakdown Voltage BVegs 60 85 — \ lc = 10uA, Rye =0
Co(lllleoci’;og-)Emltter Breakdown Voltage BVcro a0 70 — v ic = 100mA, Iz = 0 (Pulse test)
Emitter-Base Breakdown Voltage BVio 5.0 8.0 — \ I =10uA, 1o =0
Collector Cutoff Current lces — .01 0.1 nA Vee = 40V, Rge =0
Collector Cutoff Current, 150°C legs — 5 50 pA | Ve =40V, Rye = 0, T = 150°C
Collector Capacitance Ceb — 60 125 ppf | Ve =10V, 1 =0
Gain-Bandwidth Product f, — 30 — MHz | lc = 500mA, V¢, = 5V
Saturated Delay Time 4 — 20 50 ns I.=1A
Switching Rise Time t. - 60 100 ns Vo — v
Speeds Storage Time t, — 200 400 ns BE‘°’:
(Note 6) Fall Time t; — 50 150 ns ce
Notes:

1.

These ratings are limiting values, above which reliability may be impaired.

2. The device may be switched between maximum rated coilector 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 dissi-
pation may cause second breakdown to occur, with consequent damage to the device.

3. Steady state limits based on a maximum junction temperature of 200°C.
4. Pulse Length = 250 us; duty cycle < 1%.
5. Sustaining Voltage. Measured at a high current point where collector-emitter voltage is lowest. Current pulse length = 50 us; duty cycle

< 1%. Voitage clamped at maximum collector-emitter voitage.

6. Measured in saturated switching speed test circuit.
7. All electrical measurements are specified within ¥4 inch lead length from header.

Maximum Safe Operating Area Collector 25°C
2N 2853
5 T 5 —1= T
T = 125°C T,=25C 200mA | | 1
—
Pulse Width ]// l
- ulse I =1lms
T 2 AN N g 4 ,12 OmA
£ \Duty Cycle = 10%x e [ L1
b4
g 1 &
5 £ 3
o 3 50mA
o
5 x e
: e
o DC — w2
3 i ]
g N 3 z%mA
| N il
8 © 4 1omA
- - ——
1 T
5mA
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V. — COLLECTOR VOLTAGE (V) Ve — COLLECTOR VOLTAGE (V)
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D.C. Current Gain vs. Collector Current
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Collector Saturation Voltage vs. Collector Current
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I — COLLECTOR CURRENT (A}
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SCRs 2N3027-2N3032
0.5 Amp, Planar

FEATURES DESCRIPTION

® JAN and JANTX Types Available The 2N3027 series of planar SCRs (controlled switches) are intended for use in

o Fully Characterized for “Worst Case” Design  mijlitary and space applications requiring a high degree of reliability. They offer a
® Passivated Planar Construction for Maximum  ynique combination of extremely fast switching, precise triggering, high pulse

Reliability and Parameter Uniformity power, small size, intrinsic parameter stability, and high radiation tolerance.
® Low On-State Voltage and Fast Switchin .

at High Current Lefels . The JAN and JANTX types are specified under MIL-S-19500/419, and are included
® Typical Turn-On Time: 0.12us in MIL-STD-701 as recommended types for military usage.

e Typical Recovery Time: 0.7us
e Pulse Currents: to 30A

ABSOLUTE MAXIMUM RATINGS

2N3027, JAN, JANTX 2N3028, JAN, JANTX 2N3029, JAN, JANTX
2N3030, JAN, JANTX 2N3031, JAN, JANTX 2N3032, JAN, JANTX
Repetitive Peak Off-State Voltage, Vipgy oo oo, 30V 60V ..o 100V
Repetitive Peak Reverse Voltage, Vggy oo 30V, 60V ..o 100V
D.C. On-State Current, |;
100°C Case

75°C Ambient ...
Repetitive Peak On-State Current, |,
Surge (Non-Rep.) On-State Current, I,

BOMIS ettt ettt BA .o
8ms ..
Peak Gate CUITENT, Loy oo
Average Gate CUITENE, L ay) oot 25MA oo
ReVerse Gate VOITage ...ttt SV s
Reverse Gate CUIMENT ... et 3mA.............
Storage Temperature RANEZE ...t et —65°C to +200°C...
Operating Temperature RANEZE ... e —65°C t0 +150°C......coiiriieeice

Note: Blocking voltage ratings apply over the operating temperature range, provided the gate is connected to the cathode through an
appropriate resistor, or adequate gate bias is used. (See section on bias stabilization.)

MECHANICAL SPECIFICATIONS

2N3027-2N3032 TO18

Bl
210 SMIN,
e o

o 230
195 .
178 DIA. [ =—— 1209 DIA.
: ‘%‘
020 +.002
_.* l"MAx. 017 +00%pja.

Dimensions in inches.
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ELECTRICAL SPECIFICATIONS (at 25°C unless noted)

2N3027 — 2N3028 — 2N3029

2N3027-2N3032

Parameter Symbol Min. | Typical | Max Units Test Conditions
SUBGROUP 1 MIL-STD-750

Visual and Mechanical —_ —_ — — — Method 2071

SUBGROUP 2 (25°C Tests)

Off-State Current lorm — .002 0.1 uhA Rek = 1K, Vi = Rating
Reverse Current lrrm — 002 0.1 uA Rk = 1K, Vgpy = Rating
Reverse Gate Voltage Ver 5 8 — v leg = 0.1mA

Gate Trigger Current lot —5 50 200 wA Rgs = 10K, Vp = 5V

Gate Trigger Voltage Ver 40 .55 .80 \ Reg = 1002, Vp = 5V
On-State Voltage V; 0.8 1.2 15 v i; = 1A (pulse test)

Holding Current I 0.3 1.0 5.0 mA Rex = 1K, Vp = 5V
SUBGROUP 3 (25°C Tests)

Off-State Voltage — Critical Rate of Rise dv./dt 30 60 — v/us Rek = 1K, Vp =30V

Gate Trigger—on Pulse Width t,g (on) — 07 0.2 us lc = 10mA, I; = 1A, V, = 30V
Delay Time ty — 0.1 — us lg = 10mA, |, = 1A, Vp, = 30V
Rise Time t, — 05 — us le = 10mA, I = 1A, Vp = 30V
Circuit Commutated Turn-off Time t, — 0.7 20 us I} =1A,i; = 1A, Rgg = 1K
SUBGROUP 4 (150°C Tests) ,

High Temp. Off-State Current Iorm — 2 20 pA | o Rox = 1K, Ve = Rating
High Temp. Reverse Current RRM — 20 50 uhA Rk = 1K, Vppy = Rating
High Temp. Gate Trigger Voltage Ver 10 15 0.6 \ Res = 100@, V, = 5V

High Temp. Holding Current Iy .05 30 2.0 mA Rek = 1K, Vp =5V
SUBGROUP 5 (—65°C Tests)

Low Temp. Gate Trigger Voltage Ver 0.6 038 11 \ Res = 1002, V, =5V

Low Temp. Gate Trigger Current ler 0 04 1.2 mA Res = 10K, Vy = 5V

Low Temp. Holding Current Iy 0.5 5.0 10 mA Rex = 1K, Vp = 5V

High Reliability Processing

The 2N3027-2N3032 series provides a complete range of high reliability processing
from the standard devices that undergo extensive electrical testing, through JAN
and JANTX levels. 100% processing, Group B, and Group C tests for JAN and JANTX
devices is shown below. For further details, see MI1L-S-19500/419(EL).

100% Screening TX-Types

High Temperature Storage
Temperature Cycling
Constant Acceleration

Fine & Gross Hermetic Seal
Electrical Test

Burn-in

Electrical Test

Group B Tests
Subgroup 1 — Physical Dimensions
Subgroup 2 — Solderability
Temperature Cycling
Thermal Shock
Constant Acceleration
Moisture Resistance
Subgroup 3 — Surge Current
Subgroup 4 — Blocking Life Test
Subgroup 5 — Storage Life Test
Subgroup 6 — Operating Life Test

UNITRODE CORPORATION ¢ 580 PLEASANT ST.
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Group C Tests
Subgroup 1 — Shock

Vibration, Variable Frequency
Subgroup 2 — Salt Atmosphere

Subgroup 3 — Terminal Strength

Subgroup 4 — High Temp. Anode Voltage — Critical

rate or rise

Subgroup 5 — Storage Life Test
Subgroup 6 — Operating Life Test
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ELECTRICAL SPECIFICATIONS (at 25°C unless noted)

2N3030 — 2N3031 — 2N3032

2N3027-2N3032

Parameter Symbol Min, Typical Max. Units Test Conditions
SUBGROUP 1 MIL-STD-750
Visual and Mechanical — — — —_ —_ Method 2071
SUBGROUP 2 (25°C Tests)
Off-State Current Iprm — .002 0.1 wA Rk = 1K, Vpry = Rating
Reverse Current lerm — .002 0.1 vA Rk = 1K, Viry = Rating
Reverse Gate Voltage Ver 5 8 — \ ler = 0.1mA
Gate Trigger Current lor —5 8 20 7. Rgs = 10K, V, = 5V
Gate Trigger Voltage Ver 44 .52 .60 \ Rgs = 1002, V, = 5V
On-State Voltage Vi 0.8 1.2 1.5 v i; = 1A (pulse test)
Holding Current Iy 0.3 0.7 4.0 mA Rek = 1K, Vp, =5V
SUBGROUP 3 (25°C Tests)
Off-State Voltage — Critical Rate of Rise dv /dt 30 60 — v/ us Rex = 1K, Vp = 30V
Gate Trigger—on Pulse Width tog fon) — 05 0.1 us lg = 10mA, I; = 1A, V,,, = 30V
Delay Time ty — .08 — 1S lg = 10mA, I; = 1A, Vp = 30V
Rise Time t. —_— .04 — us lg = 10mA, I; = 1A, Vp = 30V
Circuit Commutated Turn-off Time t, —_ 0.7 20 us I;=1A, iy = 1A, Rgg = 1K
SUBGROUP 4 (150°C Tests)
High Temp. Off-State Current Iorm — 2 20 uA Rek = 1K, Vppy = Rating
High Temp. Reverse Current IRRM — 20 50 vA Rex = 1K, Vigy = Rating
High Temp. Gate Trigger Voltage Ver .10 15 04 Vv Rgs = 100Q, Vp, = 5V
High Temp. Holding Current Iy .05 20 1.0 mA Rex = 1K, Vp =5V
SUBGROUP 5 (—65°C Tests)
Low Temp. Gate Trigger Voltage Ver 44 0.75 0.95 v Rgs = 1009, V, = 5V
Low Temp. Gate Trigger Current ler 0 150 500 A Rgs = 10K, V, =5V
Low Temp. Holding Current Iy 0.5 35 8.0 mA Rex = 1K, Vp =5V

High Reliability Processing

The 2N3027-2N3032 series provides a complete range of high reliability processing
from the standard devices that undergo extensive electrical testing, through JAN
and JANTX levels. 100% processing, Group B, and Group C tests for JAN and JANTX
devices is shown below. For further details, see MIL-S-19500/419(EL).

100% Screening TX-Types

High Temperature Storage
Temperature Cycling
Constant Acceleration

Fine & Gross Hermetic Seal
Electrical Test

Burn-in

Electrical Test

Group B Tests
Subgroup 1 — Physical Dimensions
Subgroup 2 — Solderability
Temperature Cycling
Thermal Shock
Constant Acceleration
Moisture Resistance
Subgroup 3 -— Surge Current
Subgroup 4 — Blocking Life Test
Subgroup 5 — Storage Life Test
Subgroup 6 — Operating Life Test

UNITRODE CORPORATION « 580 PLEASANT ST.
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Group C Tests
Subgroup 1 — Shock
Vibration, Variable Frequency
Subgroup 2 — Salt Atmosphere
Subgroup 3 — Terminal Strength
Subgroup 4 — High Temp. Anode Voltage — Critical
rate or rise
Subgroup 5 — Storage Life Test
Subgroup 6 — Operating Life Test
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2N3027-2N3032

TYPIGAL CHARACTERISTICS
2N3027 — 2N3028 — 2N 3029
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TYPICAL CHARACTERISTICS
2N3030 — 2N3031 — 2N3032
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2N3027-2N3032

CURRENT RATINGS
C2 Peak Current vs. Case Temperature
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SWITCHING SPEEDS

S§1 Maximum Delay Time t, Rise Time t,
and Gate Trigger Pulse Width t,; (on)
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POWER TRANSISTORS
5 Amp, 80V, Planar NPN

FEATURES

o Collector-Base Voltage: up to 100V
® D.C. Collector Current: 5A

® Fast Switching

e Low Saturation Voltages

® High Gain

ABSOLUTE MAXIMUM RATINGS

2N3850 2N3852
2N3851 2N3853

Collector-Base Voltage, Vego
Collector-Emitter Voltage, Vg

Emitter-Base Voltage, Vo OSSR PSSNORSIOUN | SO 5V
D.C. Collector Current, lo ..o OB, 5A
Power Dissipation

125°C Case ..o ISR 30w
Operating and Storage Temperature Range —65°C to 200°C

MECHANICAL SPECIFICATIONS

2N3850
2N3851
2N3852
2N3853

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.

2N3850 2N3851 2N3852 2N3853

: 570————|
' 468 437 oy
o [ oss 2 [+ e
X ~DIA. HOLE
380 215
EEIS EMITTER - + - 1.185

BASE
COLLECTOR

10-32 « NF 2A
THREAD

Dimensions in inches.

TO-59
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Electrical Specifications (at 25°C unless noted)t

2N3850 2N3851 2N3852 2N3853

Test Symbol Min Max. Units Test Conditions
D.C. Current Gain (Note 1) hee
2N 3850, 3852 50 150 —
2N3851, 3853 30 % — le=1A, V=1V
D.C. Current Gain (Note 1) hee
2N 3850, 3852 30 — —
2N3851, 3853 20 _ _ Ic=2A, V=2V
D.C. Current Gain (Note 1) hee ‘
2N 3850, 3852 15 — — .
2N3851, 3853 12 _ _ 1o=5A, V=5V
Collector Saturation Voltage Ve (sat)
{Note 1)
2N 3850, 3852 — 0.25 \% lc=1A, [;=50mA
2N 3851, 3853 — 0.25 \ Ic=1A, [;=100mA
Collector Saturation Voltage Vee (sat) — 0.5 \% Ic=2A, I;=200mA
{(Note 1) :
Collector Saturation Voltage Vee (sat) — 2 \% Ic=>5A, I;=500mA
(Note 1)
Base Saturation Voltage (Note 1) Ve (sat)
2N-3850, 3852 — 1.2 v lc=1A, [;=50mA
2N 3851, 3853 — 1.2 \ lc=1A, 1;==100mA
Base Saturation Voltage (Note 1) Vi (sat) — 13 v 1,=2A, 1;=200mA
Collector-Emitter Breakdown BV s
Voltage
2N3850, 3851 100 — \
' =10¢A, Ry=0
2N3852, 3853 60 — v lo=10uR, R
Collector-Emitter Sustaining Veeo (sus)
Voltage (Note 1)
2N 3850, 3851 80 — v —100mA. 1.—0
2N3852, 3853 40 — v lo=100mA, 1=
Emitter-Base Breakdown Voltage BVio 5 — v 1.=104A, 1.=0
Collector Cutoff Current lces
2N 3850, 3851 — 0.1 .} V=80V, Ry=0
2N 3852, 3853 — 0.1 . V=40V, Ry =0
Collector Cutoff Current, 150°C lces
2N 3850, 3851 — 50 1A V=80V, Ry =0, T=150°C
2N 3852, 3853 — 50 1A Vee=40V, Ry;=0, T=150°C
Collector Capacitance Cob — 75 pf V=10V, I=0
Gain-Bandwidth Product fr 20 — MHz 1c=0.5A, V=5V, f=20MHz
Switching Speeds lc=1A, Vggo)=1V
Delay Time ty — 50 ns 2N 3850, 3852
Rise Time t — 150 ns see figure 1
Storage Time t, — 700 ns 2N 3851, 3853
Fall Time t; — 200 ns see figure 2

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

UNITRODE CORPORATION « 580 PLEASANT ST.
WATERTOWN, MASS. 02172 « TEL. (617) 926-0404

<1%. Voltage clamped at maximum collector-emitter voltage.
T All values in this table are JEDEC registered.

TWX (710) 327-1296 « TELEX 922-414
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2N3850 2N3851 2N3852 2N3853

Maximum Safe Operating Area

10
Z 5
£ 36
iy Pulse Width = 300 us
g Duty Cycle =50%
(&
x D.C.
g1
[&]
w
-
-
8 2N3850
| 2N3851
o
2N3852
L 2N3853
1 6 8101216 40 80

Ve — COLLECTOR — EMITTER VOLTAGE (V)

Switching Speed Circuit

+30V
30Q
25V
Tektronix
541A or
1209 Equivalent

—20V

Figure 1

25V 30Q
Tektronix
02 uf 541A or
1609 -4 ¢ Equivalent

Figure 2
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POWER TRANSISTORS
/ Amp, 90V, Planar NPN

FEATURES

® Collector-Base Voltage: up to 90V
e D.C. Collector Current: 7A

® Fast Switching

® [ ow Saturation Voltages

ABSOLUTE MAXIMUM RATINGS
2N3878 2N3879

Collector-Base Voltage, Vipo
Collector-Emitter Voltage, V.,
Emitter-Base Voltage, Vo ...
D.C. Collector Current, Io ..o
Power Dissipation

100°C Case ... 20W. 20w

MECHANICAL SPECIFICATIONS

2N3878
2N3879

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.

2N3878 2N3879

MIN. .190

Dimensions in inches.

TO-66
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ELECTRICAL SPECIFICATIONS (at 25°C unless noted)

2N3878 2N3879

2N3878 2N3879
Test Symbol Min. | Max. Min. | Max. Units Test Conditions
D.C. Pulse Current Gain Nee 50 200 40 — — lc=0.5A, V=5V
D.C. Pulse Current Gain (Note 1) hre 20 — 20 80 — lc=4A, Vce=5V
D.C. Pulse Current Gain (Note 1) hee 8 — 12 — —_ le=4A, Vee=2V
Collector Saturation Voltage (Note 1) Veelsat) - 2 — 1 v fc=4A, 1;=400mA
Base-Emitter Voltage (Note 1) Ve — | 25 — 2 v le=4A, V=2V
Collector-Emitter Sustaining Voltage Veeo(sus) 50 — 75 — v lc=200mA, ls=0 (pulse test)
Collector-Emitter Sustaining Voltage Veer(sus) 65 — 90 — v 1c=200mA, ls=0, Re:=509 (Q(:Lst)e
Emitter-Base Breakdown Voltage BVeso 7 — 7 — v le=10mA, lc=0
Collector Cutoff Current Tcex — 4 — 4 mA Vee=100V, Vee =—1.5V
Collector Cutoff Current, 150°C lcex — 4 — 4 mA Vee=100V, Ves=—1.5V
Emitter-Base Cutoff Current leso —_— 4 — 2 mA Ves=4V, 1c=0
Emitter-Collector Cutoff Current lceo — 5 — 5 mA Vee=40V, 1:=0
Collector Capacitance Cos — | 175 — | 175 wuf V=10V, 1:=0, f=10MHz
Gain-Bandwidth Product i 40 — 40 — MHz 1c=500mA, V=10V, f=10MHz
Delay Time ta — — — 40 ns
Switching Speeds Rise Time. t — — — | 400 ns lc=4A, Vcc=30V
Storage Time t — — — | 800 ns s =—1p=400mA
Fall Time 1 — — — | 400 ns
Note: 1. Pulse width = 300 us; duty cycle < 2%.
UNITRODE CORPORATION « 580 PLEASANT ST.
TWK (710) 527.109 » TELEX 922418 o o 129 PRINTED 18 U5



POWER TRANSISTORS
5 Amp, 80V,Planar NPN

FEATURES

® Meets MIL-S-19500/374*
® Collector-Base Voltage:

o D.C. Collector Current: 5A
® Fast Switching

® Beta Guaranteed at 3 Current Levels

p to 100V

ABSOLUTE MAXIMUM RATINGS
2N3996
2N3997
2N3998
2N3999
Collector-Base Voltage, V3,
Collector-Emitter Voltage, Vg,
Emitter-Base Voltage, Vo
D.C. Collector Current, 1
Power Dissipation

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

3w

*This series also available as JAN and JANTX types
fully tested to MIL-S-19500/374

MECHANICAL SPECIFICATIONS

2N3996
2N3997
2N3998
2N3999

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.

455
-400 BASE
250
1090
COLLECTOR
215
135
10-32 « NF-2A
THREAD

Dimensions in inches.

2N3996 2N3997 TO-59
.455
400
150 .055 010 rﬁil HEX —
090 DIA. HOLE
10-32 « NF ZAJ
THREAD
Dimensions in inches.
2N3998 2N3999 TO-111
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2N3996 2N3997 2N3998 2N3999
ELECTRICAL SPECIFICATIONS (at 25°C unless noted)}

2N3996* 2N3997*
2N3998* 2N3999*
Test \ Symbol Min. | Max. [ Min. | Max. Units Test Conditions
D.C. Current Gain hee 30 — 60 — — 1c=50 mA, V=2V
D.C. Current Gain (Note 1) hee 40f 120 | 80| 240 - le=1A, Vee=2V
D.C. Current Gain (Note 1) hee 15 — 20 — — lc=5A, Vce=5V
D.C. Current Gain, —55°C (Note 1) hee 10 — 20 _ — le=1A, Vee=2V
Collector Saturation Voltage (Note 1) Vee (sat) — | 025 —| 025 v le=1A, ;=100 mA
Collector Saturation Voltage (Note 1) Vee (sat) - 2 - 2 \Y fc=5A, 1s=500 mA
Base Saturation Voltage (Note 1) Vee (sat) 0.6 1.2 0.6 1.2 v lc=1A, ;=100 mA
Base Saturation Voltage (Note 1) Vie (sat) —1 16 - 16 v fc=5A, 1:=500 mA
Collector-Emitter Breakdown Voltage BVcio 80 — 80 — \ 1c=50 mA, l:=0
(Note 1)
Emitter-Base Cutoff Current leso — 0.5 — 0.5 uA Vee=5V, le=0
Emitter-Base Cutoff Current leso - 10 - 10 uhA Vee=8V, Ic=0
Collector Cutoff Current lces — 5 — 5 uA Vee==90V, Ree=0
Collector Cutoff Current lceo — 10 — 10 A Vee=60V, [:=0
Collector Cutoff Current, 150°C lces — 50 — 50 A Vce=90, Re:=0
Collector Capacitance Cos — | 1%0 —1 150 pf Ves=10V, 1e=0, f=1 MHz
A.C. Current Gain (High Frequency) hie 4 — 4 — — lc=1A, Vce=5V, =10 MHz
Switching Speeds R::gpf Rrr:: ::‘ _ (1)2 _ o.g p :f.==11/30mA, ly= —100 mA
;‘.olgzsl:se Length=300 us; duty cycle <2% *Also applicable to
t All Values in This Table are JEDEC Registered JAN and JANTX versions
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POWER TRANSISTORS 2N4150
10 Amp, 70V, Planar NPN

FEATURES DESCRIPTION

® Collector-Base Voltage: 100V Unitrode power transistors provide a

® Peak Collector Current: 10A unique combination of low saturation

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

® 15 Watt Capability amplifier and similar high efficiency power

switching applications.

ABSOLUTE MAXIMUM RATINGS
Collector-Base Voltage, Vg oo
Collector-Emitter Voltage, Vi -
Emitter-Base Voltage, Vg -........
Peak Collector CUITeNt, I ..o
Power Dissipation

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

...—65°C to 200°C

MECHANICAL SPECIFICATIONS

2N4150 TO-5

Dimensions in inches.

|

'
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ELECTRICAL SPECIFICATIONS (at 25°C unless noted)t

2N4150

Test Symbol Min Max. Units Test Conditions
D.C. Current Gain (Note 2) heg 50 — — lce =1A, Ve = IV
D.C. Current Gain (Note 2) hee 40 120 — lc =5A, Ve = 2V
D.C. Current Gain (Note 2) hee 10 — —_ lc = 10A, Ve = 5V
Collector Saturation Voltage (Note 2) Ve (sat) — 0.6 v lc =5A, I3 =.5A
Collector Saturation Voltage (Note 2) Vee (sat) — 25 \ lc =10A,1; = 1A
Base Saturation Voltage (Note 2) Vee (sat) — 15 v lc =5A, 1= 5A
Base Saturation Voltage (Note 2) Vie (sat) — 25 \ lc =10A, I; = 1A
Collector-Emitter Sustaining Voltage Veeo (sus) 70 — v lc = 100mA, I; =0
(Note 2)
Emitter-Base Breakdown Voltage BVigo 5 — v lg =10uA, 1 =0
Collector Cutoff Current lcex - 10 ) Vee = 100V, Ve = — 5V
Coliector Cutoff Current leso — 0.1 A Ve = 60V, I, =0
Collector Cutoff Current, 150°C leex — 100 A Vee = 60V, Ve = — 5V, T = 150°C
A.C. Current Gain hee 1.5 — — le="2A, Ve = 10V, f = 10MHz
' Rise Time ] — 0.2 ] Vee =30V
Switching Speeds Storage Time t, — 2.0 u©s lc =5A
Fall Time t, _ 0.2 ©S Iy, = —lp, = 0.5A

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%.

TAll values in this table are JEDEC registered.

UNITRODE CORPORATION « 580 PLEASANT ST.
WATERTOWN, MASS. 02172 - TEL. (617) 926-0404
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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

JAN & JANTX 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

ABSOLUTE MAXIMUM RATINGS
Collector-Base Voltage, V4
Collector-Emitter Voltage, Vg,
Emitter-Base Voltage, Vg,
Peak Collector Current, I
Power Dissipation

MECHANICAL SPECIFICATIONS

JAN & JANTX 2N4150

017 o01 031
260 1 i +.003 Y. ~EMITTER
240
310 —*| —.030 2 .
: .010 ‘ .
—
BASE
. COLLECTOR
335
305

Dimensions in inches.

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

JAN & JANTX 2N4150

/394 MIL-STD-750
Test Symbol Min. [ Max. | Units gsrcl;l?p Method Test conditions
Visual and Mechanical Al | 2071 See Mechanical Data
25°C
Collector-Base Breakdown Voltage BVeio 100 — |Vde | A-2| 3001 | |- =10uAdc; Cond. D
Collector-Emitter Breakdown Voltage (Note 1) | BViq 70 { — |vdc | A2] 3011 | I =0.1Adc; Cond. D
Emitter-Base Breakdown Voltage BVgg0 7 — |Vdc | A-2| 3026 | I, =10uAdc; Cond. D
Collector-Emitter Cutoff Current feeo — | 10 {uxAdc| A2 | 3041 | V.= 60Vdc; Cond. D
Collector-Emitter Cutoff Current lcex — | 10 {uAdc| A-2] 3041 | V. =10Vdc, Vg = 0.5Vdc; Cond. A
Collector-Base Cutoff Current leso — | 01 |uAdc| A2 | 3036 | Vcz = 80Vdc; Cond. D
Emitter-Base Cutoff Current leso — | 01 |uAdci A2 | 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 | Ic =10Adc, Vo = 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 | I =5Adc, I;=0.5Adc
Collector Saturation Voltage (Note 1) Veesaty| — | 25 |Vvde | A4 ] 3071 | Ic =10Adc, ;= 1Adc
Base Saturation Voltage (Note 1) Vee (sat) | — | 15 [Vvdc | A4 | 3066 | Ic = 5Adc, Iy = 0.5Adc; Cond. A
Base Saturation Voltage (Note 1) Vee (sat)] — | 25 }vdc | A4} 3066 | Io = 10Adc, I, = 1Adc; Cond. A
A.C. Current Gain h;, 40 | 160 — | A4 | 3206 | | = 50mAdc, V- = 5Vdc, f = 1KHz
Gain-Bandwidth Product f; 15 75 | MHz| A4 | 3306 | I =0.2Adc, Vo = 10Vdc, f =10MHz
Output Capacitance Coo — | 350 | pf | A4 | 3236 | Vo =10Vdc, I =0, f = 1MHz
Thermal Resistance 9)_¢ — 20 fogfy | C1 [ 3151
Delay Time ty — 50 { ns | A4 —
Vee =20V
Switching Rise Time t — | 500 ns | A4 — L —sp
Speeds Storage Time t, — | 15 | s | A4]| — c
Fall Time t, — |50 | ns | Asa| — o = low oy = 0.9R
100°C
Forward-Biased Second Breakdown Is/s 5| — jAdc | B-6 | 3005 | Vo—1Vdc, t = 60Sec,
Forward-Biased Second Breakdown Is/g 70 — |mAdcl B-6 | 3005 | Voe—70Vdc, t = 60Sec,
Unclamped Reverse Biased Second Breakdown | Ef, 125 4 — | mj | B7 — | lc=5Adc, L =1mh
Clamped Reverse Biased Second Breakdown Esfg 200 — | mj | B8 — | lc=>5Adc, L=40mh,V .. = 70V
150°C
Collector-Emitter Cutoff Current leex — | 100 |uAdc| A5 | 3041 | Vo= 80Vdc, Vi = 0.5Vdc, Cond. A
—55°C
D.C. Current Gain (Note 1) hee 20 — — 1 A5 | 3076 { | =5Adc, V. = 5Vdc
Note: 1. Pulse length = 300us; duty cycle <2%.
UNITRODE CORPORATION + 580 PLEASANT ST.
yv@ﬁ%‘)}vggifg&s? ngng)% ;22F4lf4(617) 926-0404 135 PRINTED IN U.S.A.




I — COLLECTOR CURRENT (A)

10

10

.05

D.C. Safe Operating Area Curve

Pulse Width
\ = 100us
Duty Cycle
Pulse Width 100 |
=10%
= 1005 T = 25°C
Duty Cycle .
=10%
Y—_- 100°C \
I—Dp.C. \
T =25°C ANEAN
D.C. \
T, = 100°C \
1 5 10 50 100

Ve — COLLECTOR- EMITTER VOLTAGE (V)

Switching Speed Circuit

50v

| | 50Q
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+20v

12Q

—5V

Io = 5A, Iy, = —ly, = .5A
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SCRs | 2N5060-2N5064
8 Amp RMS, Plastic

FEATURES DESCRIPTION

® Voltage Ratings: to 200V This plastic series features very fast switching performance, low forward voltage

e Forward Current: 0.8A RMS drop and a high degree of reliability and parameter stability. All units are fully planar
® Surge Current: 6A, 8ms passivated and are packaged in a rugged T0-92 case, constructed from a special

® Gate Sensitivity: 200za max. epoxy compound that features exceilent moisture resistance providing stable per-

® Planar Passivated Process formance under high humidity conditions and good thermal transfer characteristics.

® TO-92 Plastic Package

TYPICAL APPLICATIONS

Lamp Driving Process Controls Remote Controls

Relay Driving Pressure Controls High Current SCR Driving

Relay Replacement Display Systems Timers

Alarm Systems Touch Switches Temperature Controls

Counters and many. other current sensing and control applications.

ABSOLUTE MAXIMUM RATINGS
2N5063 2N5064

Repetitive Peak Off-State Voltage, Vpgy --vooovvvvoverninnn:
Repetitive Peak Reverse Voltage, Vgpy, .-
On-State CuUIrent, kypyys) oo
Peak One Cycle Surge (Non-Rep.) On-State Current, lysy ool BA s

Peak Gate CUITENT, Loy oot LL0A e
Peak Gate POWEN, Py ..o IW s
Average Gate POWEr-Pgiay) oo 0.0IW e
Reverse Gate VOIAgE, Vigg oo 6V...... OSSO RRROROOS
Storage Temperature RANEE ... —65°C 10 150°C......coiic e
Operating Temperature RANEE ... e —65°C 10 4-125°C ..o

MECHANICAL SPECIFICATIONS

" 2N5060-2N5064 T092

T == o\ M8
135 F——D c—— %5 |go—— i 105
MIN. | .175 095

] ‘ Ko—,

.210 105
«—'170——04—.500 MIN‘—»‘ ‘080

165
125

Dimensions in inches.
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2N5060-2N5064
ELECTRICAL SPECIFICATIONS (at 25°C unless noted, R, — 1000 ohms)

Test Symbol Min. Typical Max. Units Test Conditions
— 0.1 1.0 1A Vorw = Rating
Off-State Current Iorm _ — 50 A Vorm = Rating, T = 125°C
— 0.1 1.0 uhA Verm = Rating
Reverse Current Trrm _ — 50 #A | Vgpy = Rating, T = 125°C
. - -— 200 A Vp =7V, R, = 100 ohms
Gate Trigger Current ler — | — | 350 | uA | V,=7V,R =1000hms, T = —65C
— 0.6 0.8 v Vp = 7V, R, = 100 ohms
Gate Trigger Voltage Ver —_ — 1.2 v Vp =7V, R, =100 ohms, T = —65°C
01 —_ — v Vp = Rating, R, = 100 ohms, T = 125°C
Peak On-State Voltage Vium — 1.2 17 v I3 = 1 Amp Pulse
- — 07 5.0 mA | Vp=7V,T=25°C
Holding Current I — | = | 100 | mA| Vv,=7,T=—65C
Critical Rate of Rise —
Off-State Voltage dv/dt —_ 75 —_ V/us | Vp = Rated
Turn-on Time t,, — 0.1 — us lg = 10mA, I; = 1A, V, = 30V
Circuit Commutated Turn-off Time t, — 8 —_ uSs I=LR=1A

Note: Blocking voltage ratings apply over the full operating temperature range, provided the gate is connected to the cathode through a re-
sistor, 1000 ochms or smaller, or other adequate bias is used.

DESIGN CONSIDERATIONS

1. The 2N5060 Series SCRs are guaranteed to block their rated voltage over the
rated operating temperature when a resistance of 1000 ohms or less is connected
from gate to cathode as shown.

ANODE

GATE
Re = 1K or less
CATHODE

2. In cases where the SCR may be subjected to fast rising anode voltages a
capacitor can be connected between anode or gate and cathode as shown, to
serve as protection against dv/dt firing.

ANODE ANODE
c
GATE AK GATE
cGK
CATHODE CATHODE

UNITRODE CORPORATION + 580 PLEASANT ST.
WATERTOWN, MASS. 02172 « TEL. (617) 926-0404
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2N5060-2N5064

Gate Trigger Current vs. Junction Temp. Gate Trigger Voltage vs. Junction Temp.
~ 14
< ( 2
2 3 g
= g 12
uw -1
x )
g 2 !
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[ [T
w
N v a
8 1 ey B
= ~ = =
£ Rark L W \\‘
W a[ed ~ L\\ = Ny
) v ~ < .6 =J T
‘:( 0 DRy, (O] <
o 2 Rated Vog, I~ I~_Vo =8
= [&] 4 | N\
<C = .
Q o ?\
= >
a1 - ~
>
- I 2
|
5—2
0
—65 —25 0 25 50 75 100 125 150 —65 —25 0 25 50 75 100 125 150
T, — JUNCTION TEMP. (°C) T; — JUNCTION TEMP. (°C)
Holding Current vs. Junction Temp. dv/dt vs. Junction Temp.
50 1000 —
l ' W \\ V, = Rated Vg,
z o 500 <
20 o
E u o \ \
E 10 © = 200 AN N
z — W N T~ R, = 1002
Z Rey = 1000 [ S~ T
E 5 T — = g 100 \\
5 ] 22 \
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\\ 1
.05 - —
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Gate Pulse For Turn-On Forward Blocking Recovery Time
vs. Pulse Gate Current vs. Junction Temp.
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1, — PULSE GATE CURRENT (mA) T, — JUNCTION TEMP. (°C)
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I; — ON-STATE CURRENT (A)

.05

.02

.01

I;(sy — AVERAGE ON-STATE CURRENT (A)

— =
N -

-

I7(s,)— AVERAGE ON-STATE CURRENT (A)

Current vs. On-State Voltage

/ I
TJ:25°c// .
C Ay T =15
4

-

2 5

1

5 10 20

V; — TYPICAL ON-STATE VOLTAGE (V)

Current vs. Ambient Temp.

T T T
Unit mounted with leads
vertical in free air.

1

(B

o

Conduction

..II k‘ angle

X

Conduction ang

e = 180°

DC

307 7

\

|
)

o

25 50

75

100 125

T, .o — MAX. AMBIENT TEMPERATURE (°C)

Current vs. Heatsink Temp.

150

1. Unit mounted in center of
1”7 x 1”7 x 1/,¢” aluminum heat-
sink using epoxy adhesive. Unit
mounted flat side against heatsink.

2. Heatsink temperature

DC

—— measured 1/g” from unit.

> e

—~

Conduction
angle

—

ICONDUCTION ANGLE

i

120°

90°

60°
"

30°

NN

25 50

75

100 125

MAXIMUM HEATSINK TEMPERATURE (°C)
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2N5060-2N5064

Current vs. Power Dissipation
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W — MAXIMUM ON-STATE POWER DISSIPATION (W)

Current vs. Case Temp.

PULSE DURATION

T T T T
Case Temperature measured at
center of flat side of device body.
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Surge Rating vs. Pulse Duration
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POWER TRANSISTORS
5 Amp, 150V, Planar NPN

FEATURES

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

® Peak Collector Current: 10A

® Fast Switching

® | ow Saturation Voltage

e High Gain

ABSOLUTE MAXIMUM RATINGS
2N5487

Collector-Base Voltage, Vige oo
Collector-Emitter Voltage, Vg
Emitter-Base Voltage, Vo
D.C. Collector Current, I ...
Peak Collector Current, lo ...
Power Dissipation

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

MECHANICAL SPECIFICATIONS

2N5488

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.

2N5487 2N5488

Pancake TO-5 8

.3354
.305

Dimensions in inches.

o7 250
'igg f—1.5 MIN. — + EMITTER
: l [, .030
1‘ 010
— i
(I | BASE
.370 | —
335
‘335 — EFeae—-
305 ——ye—-
-
COLLECTOR
Dimensions in inches.
5487-1 5488-1 T0-5
+002
250 017 308 |
“2ap——1.5 MIN +.003 EMITTER
370 _ T l—.030
335 [ 030 >
_1 [—
=—_—T— = BASE
— =- 200
d =
— COLLECTOR
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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
€ mai
- -l 1y 002
r—:ass—~ -8 R

== :==r"I

E*-:%f? b

——

. / L] 3
1 —stiR E’:l’; 2
Dimensions in inches.
ELECTRICAL SPECIFICATIONS (at 25°C unless noted)f
2N5487 2N5488
Test Symbol Min. Max. Min. Max. Units Test Conditions

D.C. Current Gain (Note 3) hee 100 300 | 40 120 — le=1A, Ve =2V
D.C. Current Gain hee 80 35 — lc = 50mA, Vg = 2V
D.C. Current Gain (Note 3) hee 25 15 — lc = 5A, Vo =5V
Collector Saturation Voltage (Note 3) Vee (sat) 0.25 0.25 v lc = 1A, I; = 100mA
Collector Saturation Voltage (Note 3) Ve (sat) 1.0 1.0 v lc = 5A, I = 500mA
Base Saturation Voltage (Note 3) Vie (sat) ) 1.2 1.2 v lc = 1A, Iy = 100mA
Base Saturation Voltage (Note 3) Vie (sat) 1.8 1.8 v o = 5A, |; = 500mA
Co(lrl\leoctgoSEmltter Breakdown Voltage BV 120 150 Vv lc = 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 g =10uA, I =0
Collector Cutoff Current lees 0.1 sA Vee = 80V, Rge =0
Collector Cutoff Current lces 0.1 sA Vep = 100V, Ry =0
Collector Cutoff Current legs 10 7 Vee =120V, Ry =0
Collector Cutoff Current lces 10 uA Veg =150V, Ry =0
Collector Cutoff Current, 150°C legs 50 uA Vee =80V, Ry =0
Collector Cutoff Current, 150°C legs 50 #A Vee = 100V, Rge = 0
Collector Capacitance Cob 75 75 pf Veg =10V, 1. =0
A.C. Current Gain h;, 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 Yo 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 voitage 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%.

tAll values in this table are JEDEC registered.
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I, — COLLECTOR CURRENT (A)

Maximum Safe Operating Area

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

10 T T
T, =100°C
5 |
3 Pulse Wid\t\hK
| =100 u$S
Duty Cycle
= 10%
1 \
.5
.37 \x
D.C.—
1 \
.025
.01
1 3 10 15 40 80100 150
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Ve — COLLECTOR-EMITTER VOLTAGE (V)

Switching Speed Circuit

-+30V

25V 30Q
Tektronix
-005uf 541A of
2000 L Equivalent
| ;
ANA— 1
10ps 50  400Q
1KQ
—20V
Figure 1
+30V
25V 30Q
Tektronix
-02 pf 541A or
1609 4¢ Equivalent
- '
WA = +
10us 500 80Q
4009
—20V
Figure 2
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POWER TRANSISTORS
10 Amp, 120V, Planar NPN

FEATURES

e Collector-Base Voltage: up to 400V

® Peak Collector Current: 10A

® Fast Switching

o Beta Guaranteed at 3 Current Levels

ABSOLUTE MAXIMUM RATINGS

2N5552

5552-4

Collector-Base Voltage, Vo ..o 120v
Collector-Emitter VOItage, Vipg oo 8ov
Emitter-Base Voltage, Vigg i s A4
10A

D.C. Collector Current, I
Power Dissipation
25°C Ambient
100°C Case
Operating and Storage Temperature Range

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 TO-5
002
250 017 F oot 031
[~ 240" 1.5 MIN =003 ~EMITTER
. _’J —.030 N .
’ .010 | \< R
le=—— I .\ BASE
— - — e 200
—_
R
COLLECTOR
.335.]
1305 100
Dimensions in inches.
5552-4 TO-5 (Stud)
.335
.315_+—_—1.5oo MIN.———|
.360 115 (017001 |
10-32 » NF-2A .340 .095 -
THREAD jy
TTI424
T 387
377
Dimensions in inches.
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2N5552 5552-4
ELECTRICAL SPECIFICATIONS (at 25°C unless noted)t

Test Symbol Min. Max. Units Test Conditions
D.C. Current Gain hee 40 250 — lc = 05A, Ve =2V
D.C. Current Gain (Note 2) hee 50 150 — lc =5A, V=5V
D.C. Current Gain {Note 2) hee 30 — — lc =10A, Ve =5V
Collector Saturation Voltage (Note 2) Vee (sat) — 05 v le =5A, l3=05A
Collector Saturation Voltage (Note 2) Vee (sat) — 1.0 v lc =10A, I;=1A
Base Saturation Voltage (Note 2) Vie (sat) — 13 Vv le =5A, l;=05A
Base Saturation Voltage (Note 2) Vie (sat) — 1.8 v le =10A, I;=1A
Collector-Emitter Sustaining Voltage (Note 2) BVeer 120 — \ o =100mA, Ry = 102
Collector-Emitter Sustaining Voltage (Note 2) Veeo (sus) 80 _ Y lc = 100mA, i, =0
Collector-Emitter Voltage (Note 2) BVegs 120 — v lc =0.2uA, Rge =0
Emitter-Base Breakdown Voltage BVigo 7 — v Ie =10A, 1o =0
Collector Cutoff Current legs — 0.2 A Vee =120V, Ry =0
Collector Cutoff Current, 150°C tees — 0.1 mA Ve =80, Rie =0, T=150°C
Collector Capacitance Cobo — 150 pf Veg =10, 1. =0, f=1MHz
A.C. Current Gain h, 3 — — lc =0.5A, Vo =5V f = 10MHz
Switching Speeds Turn-on Ti.me ten — 100 ns lc =5A

Turn-off Time T — 700 ns ly, = 250ma 1, = — 250ma

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%.

+ All values in this table are JEDEC registered.

Switching Speed Circuit

+25v

50V 05uf 5Q

—25v

UNITRODE CORPORATION -« 580 PLEASANT ST.
WATERTOWN, MASS. 02172 » TEL. (617) 926-0404
TWX (710) 327-1296  TELEX 922-414 145 PRINTED IN U.S.A.



POWER TRANSISTORS
20 Amp, 80V, Planar NPN

FEATURES

® Collector-Base Voltage: up to 120V
® Peak Collector Current: 20A

® High Gain :

® Fast Switching

ABSOLUTE MAXIMUM RATINGS

2N5658
2N5659

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.

2N5658
2N5659

Collector-Base Voltage, V3o

Collector-Emitter Voltage, Vipo 80V
Emitter-Base VOIAge, Vigo oo A
Peak Collector Current, Ig oo et 20A
Power Dissipation

100°C CASE ..ot 3w

Operating and Storage Temperature Range

MECHANICAL SPECIFICATIONS

.................................................... —65°C to 200°C

Dimensions in inches. Collector Isolated from Case.

2N5658 TO-59
437
. 2055 FQ10 [« gpq HEX
; DIA. HOLE
painy
,u;\\\‘
— 380 1 M 1215
mﬂﬂﬂ === 30 emiTTER SN | s
SHA
10-32 « NF 2A BASE i‘-‘/
THREAD COLLECTOR
Dimensions in inches.
2N5659 TO-111
455
1400
250
G —
10-32 » NF-2A
THREAD

146

LU]
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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, Vee = 2V
D.C. Current Gain hee 50 150 — lc = 5A, Veg = 5V (Note 1)
D.C. Current Gain hee 30 — lc = 10A, Vee = 5V (Note 1)
Collector Saturation Voltage Vee (sat) 5 v Ic = 5A, lg = 0.5A (Note 1)
Collector Saturation Voltage Ve (sat) 1.0 \ Ic = 10A, Il =1A (Note 1)
Base Saturation Voltage Ve (sat) 13 v o = 5A, lg = 0.5A (Note 1)
Base Saturation Voltage Ve (sat) 1.8 \ lc = 10A, lg = 1A (Note 1)
Collector-Emitter Breakdown Voltage BV 120 \ lc =100mA, Ry = 10Q
Collector-Emitter Breakdown Voltage BV 120 \ lc = 0.2iA, Rge =10
Collector-Emitter Breakdown Voltage BVero 80 v lc =100mA, ;=0 (Note 1)
Emitter-Base Breakdown Voltage BVgo 7 \% le = 104A, le =0
Collector Cutoff Current lees 0.2 sA Ve = 120V, Rege =0
Collector Cutoff Current, 150°C lces 0.1 mA Vee = 80V, Rge = G, T =150°C
Collector Capacitance Cobo 150 pf Vep = 10V, lg =0, f = 1MHz
A.C. Current Gain hy, 3 lc = 0.5A, Vee =5V, f = 10MHz

o Turn-on Time ton 150 ns lc =5A
Switching Speeds @ ¢ Time t, 800 | ns o= 250mA 1, = 250mA
ote 2.

Notes:
1. Pulse length =300 uxs; duty cycle <2%

2. Measured in saturated switching speed circuit.
1 All Values in This Table are JEDEC Registered.
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POWER TRANSISTORS 2N5060

1 Amp, 300V, Planar NPN 2N5662
2N5663

FEATURES DESCRIPTION

® Collector-Base Voltage: up to 400V Unitrode high voltage transistors provide
e D.C. Collector Current: 1A a unique combination of low saturation

® Peak Collector Current: 3A voltage, fast switching, and excellent gain.
® Fast Switching 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

2N5660 2N5661 2N5662 2N5663
Collector-Base Voltage, Vige .o
Collector-Emitter Voltage, V¢ -
Emitter-Base Voltage, Vg ...
D.C. Collector Current, I ...
Peak Collector Current, I ..o,
Power Dissipation

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

—65°C to 200°C

MECHANICAL SPECIFICATIONS

2N5660 2N5661 TO-66

145

028
DIA.
620

MAX.
075 e
050 1 340
250 | .360

MIN. .190
Dimensions in inches.
2N5662 2N5663 TO-5
017 3% 031
240 +—1.5 MIN 2 . EMITTER
378 —.030
: .010
BASE
— -
[ sm—]
COLLECTOR

335J
305

Dimensions in inches.

@
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2N5660 2N5661 2N5662 2N5663

ELECTRICAL SPECIFICATIONS (at 25°C unless noted)f

2N5660 2N5661
2N5662 2N5663
Test Symbol Min. | Max. Min.| Max. Units Test Conditions

D.C. Current Gain heg 40 — 25 — — lc = 50mA, Vg = 2V
D.C. Current Gain (Note 2) hee 40 | 120 25 75 — lc = 05A, Vg =5V
D.C. Current Gain (Note 2) hee 15 — 15 — — lc = 1.0A, Vo =5V
Collector Saturation Voltage Vee (sat) — 0.4 — 0.4 v lc =1.0A, I; =0.1A

(Note 2)
Base Saturation Voltage (Note 2) Vie (sat) — | 12 — | 12 v lc =10A,1; =0.1A
Collector-Emitter Breakdown Ve (sus) 250 — | 400 — v lc = 10mA, Ry =100 @

Voltage (Note 2)
Collector-Emitter Breakdown Veeo (sus) 200 — | 300 — v lc=10mA, I =0

Voltage (Note 2)
Emitter-Base Breakdown Voltage Viso 6 — 6 — v lg = .0lmA, I =0
Collector Cutoff Current lces™ — 0.2 — — wA Ve =175V, Vg =0
Collector Cutoff Current legs™ — — — | 02 vA Vep = 250V, Vg =0
Collector Cutoff Current, 150°C lees — 1 — —_ mA Vee =175V, Vg =0
Collector Cutoff Current, 150°C lces — — — 1 mA Vee = 250V, Vg =0
Collector Capacitance Coso - 60 - 60 pf Veg = 10V, f = 1MHz
Gain-Bandwidth Product f, 20 — 20 { — | MHz lc = 0.1A, Ve = 5V, f = 10MHz
Switching Speeds R;gg; Plrr:ee :g; _ §§8 — 1.3,(5)8 22 lo = 05A

Notes:

1. The device may be switched between maximum rated collector current and maximum rated coilector —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.

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

3. Measured in saturated switching speed circuit, fig. A for 2N5660, 2N5662 and fig. B for 2N5661, 2N5663.

1 All values in this table are JEDEC registered except those marked with an *.

hd

Switching Speed Circuits

+100vV 4100V

;’fﬁronix Telk&ronix
\ or 541A or
Equivalent Equivalent
Iy = —l, =15mA Iy, = —lg, =25mA
Figure A Figure B
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POWER TRANSISTORS
2 Amp, 300V, Planar NPN

FEATURES

o Meets MIL-S-19500/454

® Collector-Base Voltage: up to 400V
e D.C. Collector Current: 5A

® Peak Collector Current: 10A

e Fast Switching

JAN & JANTX 2N5660
JAN & JANTX 2N5661
JAN & JANTX 2N5662
JAN & JANTX 2N5663

DESCRIPTION

Unitrode high voltage transistors provide
a unique combination of low saturation
voltage, fast switching, and excellent gain.
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 JAN & JANTX JAN & JANTX JAN & JANTX JAN & JANTX
2N5660 2N5661 2N5662 2N5663
Collector-Base Voltage, Vigg oo, 400V
Collector-Emitter Voltage, V.o 300V
Emitter-Base Voltage, Vg o oooooocevemecemmmmniesciivinnneeensensseseess OV OV BV 6V
D.C. Collector Current, le ..o A B B 1A
Peak Collector CUIrent, I ... M S QR 5A

Power Dissipation

25°C Ambient ..o, 20W s 20We e LWL 1.2w
100°C Case ............... 15W
—65°C to 200°C

Operating and Storage Temperature Range

MECHANICAL SPECIFICATIONS

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

.034

028

5 DIA.

MAK,
075
.050 340
250 1.360
MIN. .190
Dimensions in inches.
JAN & JANTX 2N5662 JAN & JANTX 2N5663 TO-5
260 o 25t
'—zao ¢—~15MIN EMITTER
319 —.030
.010
BASE
[ seem—
- — COLLECTOR

305
Dimensions in inches.
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JAN & JANTX 2N5660 JAN & JANTX 2N5661

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

gﬁg 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 13011 |I. = 10mAdc; Ry = 100%; Cond. B
Collector-Emitter Breakdown Voltage (Note 1) BVceo* 200 | — [vdc A-2 {3011 {l. = 10mAdc; Cond. D
Emitter-Base Breakdown Voltage BVeo* 6 — | Vdc A-2 {3026 |I. = 10zAdc; Cond. D
Collector-Emitter Cutoff Current logs® — 1 02 {pAdc | A-2 |3041 |V = 200Vdc; Cond. C
Collector-Base Cutoff Current leso — | 01 |[gAdc | A-2 |3036 |V = 200Vdc; Cond. D
Collector-Base Cutoff Current leso — | 1.0 [mAdc| A-2 |3036 (V. = 250Vdc; Cond. D
D.C. Current Gain (Note 1) hee* 0l —| — A-3 13076 [l. = 50mAdc, V. = 2Vdc
D.C. Current Gain (Note 1) he* 40 1 120 — A-3 |3076 |l. = 0.5Adc, V.. = 5Vdc
D.C. Current Gain (Note 1) hie* 15 —| — A-3 13076 |l. = 1Adc, V = 5Vdc
D.C. Current Gain (Note 1) hee 51 — — A-3 (3076 {l. = 2Adc, V. = 5Vdc
Collector Saturation Voltage (Note 1) Vee(sat)* — | 04 |vdc A-3 [3071 |l. = 1Adc, |, = 0.1Adc
Collector Saturation Voltage (Note 1) Vee(sat) — | 0.8 |Vdc A-3 |3071 |l = 2Adc, |, = 0.4Adc
Base Saturation Voltage (Note 1) Vie(sat)* — | 12 |Vdc A-3 3066 |l. = 1Adc, | = 0.1Adc; Cond. A
Base Saturation Voltage (Note 1) Vie(sat) — | 15 |vdc A-3 13066 [l. = 2Adc, |; = 0.4Adc; Cond. A
Gain-Bandwidth Product f* 20| 70 |MHz A-4 13306 (I, = 0.1Adc, Ve = 5Vdc, f = 10MHz
Output Capacitance Cos — 45 | pf A4 3236 |V, = 10Vdc, |, = 0, f = 1IMHz
Thermal Resistance 0, ¢ C-1 {3151
2N5660 — | 50 [°C/W
2N5662 — | 67 [°C/W
Switching Speeds Turn-on time t.x — 1025 |us A4 | — |l. = 0.5Adc
Turn-off time to* — | 0.85 {us A4 | —
100°C
Forward Biased Second Breakdown
2N5660 Isfs 2| — |Adc B-6 [3051 |V = 10Vdc, t = 1Sec
Isjs 05| — |Adc B-6 [ 3051 | Vg = 40Vdc, t = 1Sec
IsJs 36 — | mAdc| B-6 | 3051 |V = 200Vdc, t = 1Sec
2N5662 Isfs 2| — |Adc B-7 |3051 |V = 7.5Vdc, t = 1Sec
lsfs 06 —|Adc B-7 | 3051 | V. = 25Vdc, t = 1Sec
Il 27 — | mAdc{ B-7 [ 3051 [V = 200Vdc, t = 1Sec
Unclamped Reverse Biased Second Breakdown| E, 10 — |mj B-8 [3053 |l. = 2Adc, L = 0.5mh
Clamped Reverse Biased Second Breakdown Esfe 8] —|mj B-9 | 3053 | I, = 2Adc, L = 40mh, Vcium, = 200V
150°C
Collctor-Emitter Cutoff Current lees® — | 100 | @Adc | 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 2N5660 JAN & JANTX 2N5661

ELECTRICAL SPECIFICATIONS (at 25°C unless noted) JAN & JANTX 2NS662 JAN & JANTX 2N3663
2N5661, 2N5663

/454 MIL-STD-750

Test Symbol Min. | Max. | Units g?gl?p Method Test conditions
Visual and mechanical A-1 }2071 See Mechanical Data
25°C
Collector-Emitter Breakdown Voltage (Note 1) BV¢e* 400 | — |Vvdc A-2 |3011 | I, = 10mAdc; R, = 100Q; Cond. B
Collector-Emitter Breakdown Voltage (Note 1) BV o™ 300 | — |[Vvdc A-2 (3011 {I. = 10mAdc; Cond. D
Emitter-Base Breakdown Voltage BVo* 6| — |Vdc A-2 (3026 | I, = 10xAdc; Cond. D

Collector-Emitter Cutoff Current lees® — | 0.2 | uAdc A-2 13041 |V, = 300Vdc; Cond. C
— | 01 |pAdc | A-2 }3036 |V = 300Vdc; Cond. D

— | 1.0 {[mAdc| A-2 [3036 |V, = 400Vdc; Cond. D

Collector-Base Cutoff Current

ICBO
Collector-Base Cutoff Current |

CBO

D.C. Current Gain (Note 1) hge* 51 —| — A-3 |3076 |!. = 50mAdc, V., = 2Vdc
D.C. Current Gain (Note 1) hee* 24 75| — A-3 13076 |I. = 0.5Adc, V,; = 5Vdc
D.C. Current Gain (Note 1) hee 5 —| — A-3 13076 |l. = 1Adc, V, = 5Vdc
D.C. Current Gain (Note 1) hee 5 — — A-3 [3076 |l. = 2Adc, V., = 5Vdc
Collector Saturation Voltage (Note 1) Vee(sat)*| — | 04 [Vdc A-3 | 3071 | I. = 1Adc, Iy = 0.1Adc
Collector Saturation Voltage (Note 1) Vee(sat) — | 0.8 {Vdc A-3 | 3071 | I, = 2Adc, I, = 0.4Adc
Base Saturation Voltage (Note 1) Vee(sat)*| — | 1.2 |vdc A-3 13066 |I. = 1Adc, I, = 0.1Adc; Cond. A
Base Saturation Voltage (Note 1) Vie(sat) — | 15| Vdc A-3 | 3066 |I. = 2Adc, I, = 0.4Adc; Cond. A
Gain-Bandwith Product f* 20 | 70 | MHz A-4 13306 |I.=0.2Adc, V. = 10Vdc, f = 10MHz
Output Capacitance Cob — 45 | pf A4 3236 |V, = 10vdc, I, =0, f = 1IMHz
Thermal Resistance 0,_c C-1 | 3151
2N5661 — | 50 |°C/wW
2N5663 — | 67 }|°C/W
o Turn-on time t.* — 1025 jus A4 | — [I. = 0.5Adc
Switching  Speeds Turn-off time L — | 1.2 |us A4 | —
100°C
Forward Biased Second Breakdown
2N5661 Lo 2| — |Adc B-6 {3051 |V, = 10Vdc, t = 1Sec
Iss 05| — |Adc B-6 {3051 |V, = 40Vdc, t = 1Sec
lsse 19 — {mAdc| B-6 {3051 | Ve = 300Vdc, t = 1Sec
2N5663 lse 2| — |Adc B-7 | 3051 | V. = 7.5Vdc, t = 1Sec
lse 06| — |Adc B-7 {3051 |V, = 25Vdc, t = 1Sec
Lo/ 14| — |[mAdc| B-7 [3051 [V, = 300vVdc,t = 1Sec
Unclamped Reverse Biased Second Breakdown| Eg, 10| — |mj B-8 | 3053 | I, = 2Adc, L = 0.5mh
Clamped Reverse Biased Second Breakdown Eg 8 | — [mj B-9 | 3053 | Ic = 2Adc, L = 40mh, Veum, = 300V
150°C
Collector-Emitter Cutoff Current lees™ — | 100 | pAdc | A-5 | 3041 |V, = 300Vdc, Cond. C
—65°C
D.C. Current Gain (Note 1) he 0] —| — A-6 | 3076 |, = 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 specifications are available as commercial 2N devices.
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5 Pulse Width_|
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Safe Operating Area Curves
2N5660, 2N5661

T L
T. = 100°C

Pulse Width = Ims |\ = 10048
Duty Cycle = 10% Duty Cycle

.. _‘i\

2N5660 2N5661
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2N5660, 2N5662

I
1T 1 Ve = 5V
=T, .
25°C /_’—_\\

—55°C

.02 .05 .1 2 .5 1 2

UNITRODE CO
WATERTOWN,

lc — COLLECTOR CURRENT (A)

lc — COLLECTOR CURRENT (A)

he — D.C. CURRENT GAIN

.05

.02

.01

100

50

20

I
= V. = 5V
/157"0‘.‘ e <
—55°C h \
V
.02 .05 1 2 .5 1 2

Switching Speed Circuits

2N5660, 2N5661

-+100V

Tektronix
541A or
Equivalent

Iy = —lg; =25mA
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JAN- & JANTX 2N5660 JAN & JANTX 2N5661
JAN & JANTX 2N5662 JAN & JANTX 2N5663

Safe Operating Area Curves
2N5662, 2N5663

T, =100°C
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D.C. Current Gain Typical Characteristics
2N5661, 2N5663

I — COLLECTOR CURRENT (A)
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Equivalent
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POWER TRANSISTORS JAN & JANTX 2NS664

JAN & JANTX 2N5665
5 Amp, 300V, Planar NPN JAN & JANTX 2N5666

JAN & JANTX 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

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.

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

Collector-Base Voltage, Vipg oo

Collector-Emitter Voltage, Vg -

Emitter-Base Voltage, Vg ooooo.....

D.C. Collector Current, lo ..o,

Peak Collector Current, In ..o

Power Dissipation

25°C Ambient ... 25W..oiies 28Wooins L2Weoninne, 12w
100°C CaSE ..o 30W. 30W.o I5Wooinnn, 15w
Operating and Storage TemMPErature RANZE ' ............cc..ooocoioiiiiiiiees et ettt as bbb —65°C to 200°C

MECHANICAL SPECIFICATIONS

JAN & JANTX 2N5664 JAN & JANTX 2N5665 TO-66

‘Dimensions in inches.

JAN & JANTX 2N5666 JAN & JANTX 2N5667 TO-5

EMITTER
370
335
3
BASE
T COLLECTOR
335
1305

Dimensions in inches.

i
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JAN & JANTX 2N5664  JAN & JANTX 2N5666

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

2N5664, 2N5666

/S4u5§ 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__* 250 — 1 Vde | A2 | 3011 - = 10mAdc; R, =100, Cond. B
Collector-Emitter Breakdown Voltage (Note 1) BV, ..* 200 — | Vvdc | A-2 | 3011 | I = 10mAdc; Cond. D
Emitter-Base Breakdown Voltage BV,,.* 60 — | Vdc | A2 | 3026 I, = 10uAdc; Cond. D
Collector-Emitter Cutoff Current legs™® — 02 | uAdc | A-2 | 3041 |V_ =200Vdc; Cond. C
Collector-Base Cutoff Current leso — | 01 | pAdc | A2 | 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) h.* 25 — | = A-3 | 3076 |, =0.5Adc, V= 2Vdc
D.C. Current Gain (Note 1) h,.* 30 90 | — A3 | 3076 |l.=1Adc, V, =5Vdc
D.C. Current Gain (Note 1) h,.” 10 — | = A-3 | 3076 . = 3Adc, V_, = 5Vdc
D.C. Current Gain (Note 1) hee 5 - | — A-3 | 3076 < = 5Adc, V, =5Vdc
Collector Saturation Voltage (Note 1) Vee (satyx | — | 04 | Vvdc | A3 | 3071 | I = 3Adc, I =06Adc
Collector Saturation Voltage (Note 1) Ve (sat) | — | 10 [ Vde | A3 | 3071 |l =5Adc, |, =1Adc
Base Saturation Voltage (Note 1) Vi, (sat)* — 1.2 | Vdc | A3 | 3066 I, = 3Adc, |, = 0.6Adc; Cond. A
Base Saturation Voltage (Note 1) Ve (sat) — 1.5 { Vdc | A-3 | 3066 I, = 5Adc, I, = 1Adc; Cond. A
Gain-Bandwith Product ¥ 20 70 | MHz | A4 | 3306 | I, =05Adc, V , =5Vdc, f =10MHz
Output Capacitance C. — 90 | pf A4 | 3236 |V,=10Vdc, |, =0, f=1MHz
Thermal Resistance 0, . C-1 | 3151
2N5664 — 33 | °C/W
2N5666 — 6.7 | °C/W
Switching Speeds Turn-on Tlime t — 1025 | us A-4 — | I.=1Adc
Turn-off Time t,” — | 20 | us A-4 —
100°C
Forward Biased Second Breakdown
2N5664 Lo 5 — | Adc | B-6 | 3051 |V, =6Vdc, t=1sec
LS. 0.75 — | Adc | B6 | 3051 |V, =40Vdc, t=1sec
i 43 — | mAdc| B-6 | 3051 |V =200Vdc, t=1sec
2N5666 s 5 — | Adc |B-7 | 3051 |V =3Vdc, t=1sec
[ 0.4 — | Adc | B-7 | 3051 |V, =237.5Vdc, t=1sec
o 27 — | mAdc| B-7 | 3051 |V =200Vdc, t =1sec
Unclamped Reverse Biased Second Breakdown Em 1.25 — | mj B-8 | 3053 [l =05Adc, L= 0.1mh
Clamped Reverse Biased Second Breakdown Em 200 — | mj B9 {3053 |l =5Adc, L=40mh,V =200V
150°C
Collector-Emitter Cutoff Current ICES* — | 100 | xAdc| A-5 | 3041 Vv, = 200Vdc, Cond. C
—65°C
D.C. Current Gain (Note 1) h.. 15 — | — 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 2N5664

JAN & JANTX 2N5666

ELECTRICAL SPECIFICATIONS (at 25°C unless noted) JAN & JANTX 2N5665  JAN & JANTX 2N5667
2N5665, 2N5667
/5433 MIL-STD-750
Test Symbol Min Max. | Units } group | Method Test conditions
Visual and mechanical A1 | 2071 See Mechanical Data
25°C
Collector-Emitter Breakdown Voltage (Note 1) [ BV .* 400 — |Vvdec } A2 | 3011 | I.=10mAdc; R, =100%, Cond. B
Collector-Emitter Breakdown Voltage (Note 1) | BV .* 300 — {Vdc { A2 | 3011 | I.=10mAdc; Cond. D
Emitter-Base Breakdown Voltage BVeo* 6 — | Vde [A-2 | 3026 | ! = 10xAdc; Cond.D
Collector-Emitter Cutoff Current lees™ — | 02 |wAdc| A2 | 3041 | V_, =300Vdc; Cond. C
Collector-Base Cutoff Current lso — 0.1 [wAdc| A2 | 3036 | V_, =300Vdc; Cond. D
Collector-Base Cutoff Current lso — 1.0 | mAdc| A-2 | 3036 | V =400Vdc; Cond. D
D.C. Current Gain (Note 1) hee* 25 — | — A-3 | 3076 | I, =0.5Adc, V., =2Vdc
D.C. Current Gain (Note 1) hee* 30 %0 | — A-3 | 3076 | I,=1Adc, V= 5Vdc
D.C. Current Gain (Note 1) he* 10 — = A-3 13076 | I.=3Adc, V_ =5Vdc
D.C. Current Gain (Note 1) hee 5 — |- A-3 13076 | I,=>5Adc, V= 5Vdc
Collector Saturation Voltage (Note 1) Vee (saty*| — | 04 [Vdc [ A3 | 3071 | I.=3Adc, I, =0.6Adc
Collector Saturation Voltage (Note 1) Vee (sat) ] — | 1.0 jvde | A3 |3071 | I.=D5Adc, |, =1Adc
Base Saturation Voltage (Note 1) Ve (sat)* — 1.2 |{vdc | A-3 | 3066 lc = 3Adc, 1, = 0.6Adc; Cond. A
Base Saturation Voltage (Note 1) Vie (sat) — 1.5 | vdc | A3 | 3066 I = 5Adc, I, = 1Adc; Cond. A
Gain-Bandwith Product f* 20 70 ) MHz | A4 | 3306 | l.=0.5Adc, V, =5Vdc, f = 10MHz
Output Capacitance C, — 90 | pf A4 | 3236 V,=10vde, I, =0, f =1MHz
Thermal Resistance 0, C-1 | 3151
2N5665 — | 33 | °C/W
2N5667 — | 67 |°C/W
Switching Speeds Turn-on time t* — 1025 |us A-4 — | I, =1Adc
Turn-off time t > — 20 |us A-4 —
100°C
Forward Biased Second Breakdown
2N5665 I 5 — |Adc |B-6 | 3051 |V =6Vdc, t=1sec
ls 0.75 — (Adc |B-6 {3051 |V, =40Vdc, t=1sec
I 21 — | mAdc| B-6 | 3051 | V_ =300Vdc, t =1sec
2N5667 ls/e 5 — JAdc |B-7 |3051 |V, =3Vdc, t=1sec
I /g 0.4 — |Adc |B-7 }3051 |V =37.5Vdc, t=1sec
s 14 — | nAdc|B-7 [3051 |V =300Vdc, t=1sec
Unclamped Reverse Biased Second Breakdown| E, 09 — |mj B-8 | 3053 |I.=>5Adc,L=01mh
Clamped Reverse Biased Second Breakdown E, 200 — Imj B-9 | 3053 |I.=5Adc,L=40mh,V = 300V
150°C
Collector-Emitter Cutoff Current ees® — | 100 | xAdc | A-5 | 3041 VCE = 300Vdc, Cond. C
—65°C
D.C. Current Gain (Note 1) h, 10 —_ = A6 | 3076 || =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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I — COLLECTOR CURRENT (A)

10. T T T T
Pulse Width| T = 100°C
5 = 100us Pulse Width 4
\Duty Cycle = 100us
2 N = 10% \—Duty Cycle.
N\ \\ = 10%
1
D.C.
5
N
? \
1 \
05 \
.02
.01

Maximum Safe Operating Area
2N5664, 2N5665

1 2 5 10 20 50 100 200 300
Vg — COLLECTOR-EMITTER VOLTAGE (V)

D.C. Current Gain vs. Collector Current
2N5664, 2N5666

| — COLLECTOR CURRENT (A)

JAN & JANTX 2N5664
JAN & JANTX 2N5665

Maximum Safe Operating Area
2N5666, 2N5667

10
Puisé Width T = 100°C
5 =1ms Puise Width —|
\ Dutly Cycle = 10048
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N \ N =10%
5 NN\
D.C. ﬁl\
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D. C. Current Gain vs. Collector Current
2N5665, 2N5667

JAN & JANTX 2N5666
JAN & JANTX 2N5667
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Switching Speed Circuits

2N5664, 2N5666 2N5665, 2N5667

+100V +100V

Tektronix Tektronix
541A or 541A or
Equivalent Equivalent

Iy = —lg =30mA Iy, = —lg, = 50mA
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SCRs ON5719-2N5723
.5 Amp, Planar

FEATURES DESCRIPTION
® Max. Gate Trigger Current: 20uA These devices are intended for general purpose usage in Military/aerospace or severe
® Closely Controlled Gate Trigger Voltage:  industrial environments. Major design parameters are specified at the temperature

44 to .6V extremes, thus permitting worst case design on the basis of guaranteed values. These
® Operating Current Range: 2mA to 500mA  devices undergo 100% preconditioning, which includes high temperature storage and
® Voltage Ratings: to 400V temperature cycling followed by a fine leak test as a regular part of the manufacturing
® | ow Blocking Current procedure.

® | ow “On-State” Voltage
o Specified for dv/dt and Switching Time

ABSOLUTE MAXIMUM RATINGS
2N5719 2N5720 2N5721 2N5722 2N5723

Repetitive Peak Off-State Voltage, Vpgy oooovvvvrecvorevinrcciinn.
Repetitive Peak Reverse Voltage, Vygy «ooovovorrrcvvieccnnicnricirnenninns
Non-Repetitive Peak Off-State Voltage, Vipgy . oot
DC On-State Current, I;
75°C AMDIENE ..o
100°C CASE ...t
Repetitive Peak On-State Current, lygy, «ooooocooovivvicreniciiccrn
Peak One Cycle Surge (Non-Rep) On-State Current, I,
Peak Gate Current, gy ..o
Average Gate Current, lgiay) ...
Reverse Gate Current, Igp ...........
Reverse Gate VOItage, Vigp -
Operating and Storage Temperature RANEE ............ccccooooovoiorvieeoiioeeeeeeeeeeee e,

MECHANICAL SPECIFICATIONS

2N5719-2N5723 TO-18

. .100 *.010 DIA.jI
ki;g +,5M|N. ><'GATE
V; oLo

195 230
“178DIA = "y DIA
i
020 +.002
_.] o 017 T-0%pia

Dimensions in inches.
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ELECTRICAL SPECIFICATIONS

2N5719-2N5723

Test Symbol Min. Typical Max. Units Test Conditions
SUBGROUP 1
Visual and Mechanical — — — — —
SUBGROUP 2 (25°C TESTS)
Off-State Current lorm — .01 0.1 LA Rek = 1K, Vpey = Rating
Reverse Current TR — 01 0.1 pA Rek = 1K, Vipy = Rating
Reverse Gate Voltage Ver 5 8 — \ leg = 0.1mA
Gate Trigger Current lot — 2 20 uhA Regs = 10K, V, =5V
Gate Trigger Voitage Ver 0.44 0.50 0.6 \ Res = 1002, V, =5V
On-State Voltage Vi —_ 1.2 1.5 v ir = 0.5A (pulse test)
Holding Current Iy 0.3 0.8 20 mA Rex = 1K, Vp =5V
SUBGROUP 3 (25°C TESTS)
Off-State Voltage — Critical Rate of Rise dv/dt 100 150 — v/us Rek = 1K, Vp = 30V
Gate Trigger —on Pulse Width togton) — 0.1 0.5 us Il =10mA, I; =1A, V, =30V
Delay Time ty — 0.1 — us lg =10mA, I; = 1A, V, =30V
Rise Time t, — 03 —_ us lg =10mA, 1; = 1A, V, = 30V
Circuit Commutated Turn-Off Time

2N5724, 2N5725, 2N5726, ty — 15 30 us I; = 1A, i = 1A, Ry = 1K
2N5727, 2N5728 — 30 50 us

SUBGROUP 4 (150° TESTS)
High Temp. Off-State Current Torm — 10 100 uhA Rk = 1K, Vpeyy = Rating
High Temp. Reverse Current Trrm — 20 100 LA Regi = 1K, Vepy = Rating
High Temp. Gate Trigger Voltage Ver 0.10 0.15 — \ Rgs = 1009, V, =5V
High Temp. Holding Current 1y 0.10 0.15 — mA Rex = 1K, Vp =5V
SUBGROUP (—65°C TESTS)
Low Temp. Gate Trigger Voltage Ver —_ 0.7 0.9 v Regs = 1002, Vp =5V
Low Temp. Gate Trigger Current let — 50 125 vA Rgs = 10K, Vp =5V
Low Temp. Holding Current Iy — 1.2 3.0 mA Rex = 1K, Vp, =5V

Note 1. See rating curves for full rating information.
2. Blocking voltage ratings apply over the full operating temperature range, provided the gate is connected to the cathode through a
resistor, 1K or smaller, or other adequate gate bias is used.
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Off-State Current
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Average Current vs. Case Temperature
P, — POWER DISSIPATION (W)

2N5719-2N5723

Average Current vs. Ambient Temperature

P, — POWER DISSIPATION (W)
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SCRs ON5724-2N5728
1.6 Amp, Planar

FEATURES DESCRIPTION

e Maximum Gate Trigger Current: 204A These devices are intended for general purpose usage in Military/aerospace or severe

¢ Closely Controlled Gate Trigger Voltage: industrial environments. Major design parameters are specified at the temperature
44 to 6V extremes, thus permitting worst case design on the basis of guaranteed values.

® Operating Current Range: 2mA to 1.6A These devices undergo 100% preconditioning, which includes high temperature

e Voltage Ratings: to 400V storage and temperature cycling followed by a fine leak test as a regular part of the

® Low On-State Voltage manufacturing procedure.

® Specified for dv/dt and Switching Time The high voltage types of the 2N5724 series are especially useful as pulse modulator
switches in low to medium power pulse modulator applications. Specific parameters
such as rise time, delay time, holding current, and recovery time can be selected
for optimum performance in a pulse modulator circuit.’

ABSOLUTE MAXIMUM RATINGS
2N5724 2N5725 2N5726 2N5727 2N5728
Repetitive Peak Off-State Voltage, Vpgy
Repetitive Peak Reverse Voltage, Vg,
Non-Repetitive Peak Off-State Voltage, Vpgy
D.C. On-State Current, I;
75°C AMDBIENt .o A50MA ..o
85°C CSE ..ottt e LBA ..o
Repetitive Peak On-State Current, lrgy oo, .
Peak One Cycle Surge (Non-Rep.) On-State Current, ;¢ ....
Peak Gate Current, Ig), .......
Average Gate Current, Ig ) -
Reverse Gate Current, lgp ... .
Reverse Gate Voltage, Vg oo et
Operating and Storage Temperature Range ...

MECHANICAL SPECIFICATIONS

2N5724-2N5728 TOS

'gjg_u—m MIN.~——] X . CATHODE

l,..030
.370 -010

.335

. i 017 --.002

—.001

Dimensions in inches.

'
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ELECTRICAL SPECIFICATIONS

2N5724-2N5728

Test Symbol Min. Typical Max. Units Test Conditions

SUBGROUP 1
Visual and Mechanical — — — — —
SUBGROUP 2 (25°C TESTS)
Off-State Current lorm — .05 0.1 uA Rek = 1K, Vppy = Rating
Reverse Current RRM — .05 0.1 uA Rek = 1K, Vepy = Rating
Reverse Gate Voltage Ver 5 8 — \ lgg = 0.1mA
Gate Trigger Current ler — 2 20 vA Rgs = 10K, V, = 5V
Gate Trigger Voltage Ver 0.44 0.5 0.6 Vv Res = 1002, V, = 5V
On-State Voltage V; — 2.3 2.5 \' I; = 5A (pulse test)
Holding Current Iy 0.3 0.8 2.0 mA Rex = 1K,V =5V
SUBGROUP 3 (25°C TESTS)
Off-State Voltage — Critical Rate of Rise dv/dt 100 150 — v/us Rex = 1K, Vp = 30V
Gate Trigger — on Pulse Width t,4 (on) — 0.1 0.5 us lg = 10mA, I; = 1A, Vp = 30V
Delay Time ty — 0.1 — I3 lg = 10mA, I; = 1A, V, =30V
Rise Time t — 0.3 — I lg = 10mA, I; = 1A, V, = 30V
Circuit Commutated Turn-off Time

2N5724, 2N5725, 2N5726, — 15 30 us Caa _

2N5727, 2N5728 s — | 3 | 50 | us | "=AR=1AR=IK
SUBGROUP 4 (150°C TESTS)
High Temp. Off-State Current Torm — 50 200 7 Rek = 1K, Vpry = Rating
High Temp. Reverse Current larm — 80 200 uA Rex = 1K, Vg = Rating .
High Temp. Gate Trigger Voltage Ver 0.10 0.15 — v Regs = 1009, V, = 5V
High Temp. Holding Current Iy 0.10 0.15 — mA Rex = 1K, Vp, = 5V
SUBGROUP 5 (—65°C TESTS)
Low Temp. Gate Trigger Voltage Ver —_ 0.7 0.9 Vv Rgs = 1002, V, = 5V
Low Temp. Gate Trigger Current lor — 50 125 A Res = 10K, V, =5V
Low Temp. Holding Current Iy — 1.2 3.0 mA Rex = 1K, Vp = 5V

Note 1 See rating curves for full rating information.
Note 2 Blocking voltage ratings apply over the full operating temperature range, provided the gate is connected to the cathode through a

resistor, 1K or smaller, or other adequate gate bias is used.
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Avg. Current
vs. Case Temperature
P, — POWER DISSIPATION (W)
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PUTs 2N6027-2N6028
Planar, TO-98, Plastic

FEATURES DESCRIPTION

® TO-98 Plastic Package The Unitrode Programmable Unijunction Transistor is today’s preferred device for low

e Maximum Peak Current: 150nA cost timing circuits, oscillators, sensing circuits and a wide range of other applications

e Minimum Valley Current: 1.5mA where a variable voltage level threshold is desired. Functionally equivalent to standard

® Peak Forward Current: 5A unijunction transistors, the Unitrode PUT offers the distinct advantage of versatile pro-

® Programmable Eta, Ry, I, and Iy, gramming. External resistors can be added to meet the designer’s needs in program-

® Planar Passivated Construction for Maximum ming the Eta, Ry, I,, and 1, functions. For additional information see Unitrode
Reliability and Parameter Uniformity Application Note U-66.

TYPICAL FEATURES TYPICAL APPLICATIONS

Programmable Turn-on SCR Triggers Delay Circuits

Programmable Turn-off Timing Circuits Sampling Circuits

Low Leakage Current Oscillators Relay Drivers

High Output Pulse Sweep Circuits Smoke Detectors

ABSOLUTE MAXIMUM RATINGS
Anode-to-Cathode Voltage, Vg .cccooooovnnnnne.
Gate-to-Cathode Forward Voltage, V¢,
Gate-to-Anode Reverse Voltage, Vg a,
Gate-to-Cathode Reverse Voltage, Vg oo —5v
Peak Recurrent Forward Current

20us, 1% Duty Cycle

100us, 1% Duty Cycle ...
Peak Non-recurrent Forward Current, 10us
Power Dissipation

25°C AMDIENT ..o e 375mw
Derating Factor ..
Storage Temperature ............... .. —55°C to +125°C
Operating Temperature Range ... —55°C to 4100°C

MECHANICAL SPECIFICATIONS

2N6027-2N6028 TO-98

Dimensions in inches.

|
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2N6027-2N6028

ELECTRICAL SPECIFICATIONS (at 25°C unless noted)

2N6027 2N6028
Test Symbol Fig. Min. Max. Min. Max. Units Test Conditions

— 2 — 0.15 uA Re = 1IMQ, Vg = 10V

Peak Current le 1 — 5 - 10 uA Re = 10k, Vs = 10V
— 50 — 25 uA Rg = 1M, Vo = 10V

Valley Current ly 1 70 — 25 —_ pA Rg = 10k, Vo = 10V
15 — 1.0 — mA Re = 2009, V4 = 10V
0.2 0.6 0.2 0.6 \ Re =10, Vg = 10V

Offset Voltage Vi 1 0.2 16 02 06 v Re = 1IM2, V, = 10V
— 10 — 10 nA T =25°C, Vg = 40V

Gate-to-Anode Leakage lGAO 2 . 100 — 100 nA T=— 7500, Vz — 40V

Gate-to-Cathode Leakage leks 3 — 100 — 100 nA Ve = 40V

~Forward Voltage Ve 4 — 1.5 — 15 v 1- = 50mA
Pulse Output Voltage Vo 5 6 —_ 6 —_ v
Puise Output Rise Time t. 5 — 80 — 80 ns

a) Typical Circuit

toso | % _lvs

T

Figure 2

Note: Conditions for oscillation
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2N6027-2N6028

Peak Point Current Valley Current vs. Gate Current
vs. Gate Source Resistance
Y RS aNeos 1000 HEy
2 _;_|_S5ec Max. t“
g OB - e 2N6027H 1] s
- R [J1Spec Max. &
& N \Qg 2N602 o 4 < 7 (}
NN 32
5 1 I N Spec Max. E 100 il
2 N = z -
o = g 2N6027 ®)-2N6027
- o [] Spec Max. Spec Min
5 A 3 AT
o 2N6028] ] L _
< N M I Ispec Max] s 2Ns028]le [ [ 2N6028
x 503 T ] - Spec Max. < Spec Min
< 2N F'M;ﬂ o} I
w \J N LN p} / »
a .1 2% : < 10 g
| =V, = 10v 2 I 7
a 3Ll -
-— LIRBRALILLE >
—_— — — —Max. -
Typ. N
N
.01 1
100 1K 10K 100K M .001 .01 1 1, 10
R — GATE SOURCE RESISTANCE (Q) | — GATE CURRENT = .ﬁi (MA)
G
Offset Voltage Peak Point Current
vs. Ambient Temperature vs. Ambient Temperature
3.0 10
Vv, = 10V
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2.5 _ L
s k] . !
< - \\ RG = 1K
w z N
g 2.0 w 1 ~
£ : =
-
5] 2N6027 Rg = 1M 3 =
i 15 [®]Spec Max. vt ~
L < -
o 5 ~—1—Rg = 10K
[TH
9 E 1D S E—
| —
- 2N6028 — o — - 1
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_n. \ [
T [— — ]
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1000

100

I, — VALLEY CURRENT (1A)

|-

Valley Current

vs. Ambient Temperature

Forward Current

vs. Forward Voltage

2N6027-2N6028
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PUTs 2N6119-2N6120
Planar, TO-18, Hermetic

FEATURES DESCRIPTION

® Hermetically Sealed TO-18 Metal Can Functionally equivalent to standard unijunction transistors, Unitrode’s Programmable

® Programmable Eta, R, I, and I, Unijunction Transistors offer the distinct advantage of versatile programming. External

® Maximum Peak Point Current: 150nA resistors can be added to meet the designer’s needs in programming Eta, Rg, I, and Iy,

® Minimum Valley Current to' 1.5mA functions. This series also features a hermetically sealed TO-18 package for optimum

® Nano-Amp Leakage reliability in all environmental conditions. Applications include pulse and timing

e Passivated Planar Construction for Maximum circuits, SCR trigger circuits, relaxation oscillators and sensing circuits. For additional
Reliability and Parameter Uniformity information see Unitrode Application Note U-66.

ABSOLUTE MAXIMUM RATINGS
Anode-to-Cathode Voltage, Vax ..o +40V
Gate-to-Cathode Forward Voltage, Vg . 40V
Gate-to-Anode Reverse Voltage, Vg
Gate-to-Cathode Reverse Voltage, Viyg oo —5v
Peak Recurrent Forward Current

10us, 1% Duty Cycle

100us, 1% Duty Cycle

Power Dissipation

25°C AMDBIENT .o 400mW
Derating Factor ... 3.2mW/°C
Storage TeMPEratUre ... —55°C to 4125°C
Operating Temperature RaNge ... —55°C to 4125°C

MECHANICAL SPECIFICATIONS

2N6119-2N6120 TO-18

.170

f 230
.195 .
_17BDIA4 = 59 DIA.
i =

.020 +.002
.'i L_MAX. o017 ~.001D1A

e g | T

ﬂ

Dimensions in inches.

L]
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2N6119-2N6120
ELECTRICAL SPECIFICATIONS (at 25°C unless noted)

2N6119 2N6120
Test Symbol Fig. Min. Max. Min. Max. Units Test Conditions

— 5 — 1.0 uA Rg = 10k, Vg = 10V
Peak Current lp 1 _ 2 _ 0.15 Iy Re = 1 Meg.

70 —_ 25 — 7. Rg = 10k, Vg = 10V
Valley Current Iy 1 —_ 50 — 25 uh Reg = 1 Meg.

15 — 1.0 — mA R = 200Q

0.2 0.6 0.2 0.6 \' Rg = 10k, Vg = 10V
Offset Voltage Vi 1 02 16 02 06 v Re = 1 Meg.

—_ 10 —_ 10 nA T = 25°C, V = 40V
Gate-to-Anode Leakage leao 2 _ 100 _ 100 nA T 750
Gate-to-Cathode Leakage loks 3 — 100 — 100 nA Vs = 40V
Forward Voltage Ve 4 — 1.0 — 1.0 \' I = 50mA
Pulse Qutput Voltage vV, 5 9 —_ 9 — \
Pulse Output Rate of Rise t. 5 — 80 — 80 ns

v, | VT =V, —V,
Va p o RXRy v,
G R1+ R2
R,V Ve
Zve= o :—R | N~—_
1 2 vy ’ L
lo Iy I
a) Typical Circuit b) Equivalent Test Circuit c) Characteristic Curve
Figure 1

11

leks

; - L
| = V. Ve
GAO = Vs Vs

Figure 2 Figure 3 Figure 4

+ 20V

6V

6V

Figure 5
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Typical Peak Point Current
vs. Gate Source Voltage
10 T
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10KQ

|

10KQ |
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1MQ NE.____ _____
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2N6119-2N6120

Typical Peak Point Current

3 vs. Ambient Temperature
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Typical Offset Voltage
vs. Ambient Temperature
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Gate-Anode Blocking Current
vs. Amhient Temperature
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Vo 1y, — TYPICAL PULSE OUTPUT VOLTAGE (V)
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I, — ON-STATE CURRENT (A)

Typical Pulse Output
vs. Circuit Supply Voltage

2N6119-2N6120
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Note: R must be chosen so that

the current available at the

firing point exceeds 1, and
steady-state on current is

less than I,, at the desired
V; for the circuit to oscillate
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PUTs

2N6137-2N61.38

Military, Planar, TO-18, Hermetic

FEATURES

® Available as JAN and JAN TX types

® —55°C to 4125°C Temperature Range
for Timing and Oscillator Circuits

® [, <10pAatT = —55°C
lv > 40uA at T = 4125°C

® Programmable 5, Ry, I, and I,

® Peak Recurrent Current: of 5A

e L ow On-State Voltage Drop

o Hermetically Sealed Metal Case and
Planar Passivated Construction for

Maximum Reliability and Parameter Stability.

ABSOLUTE MAXIMUM RATINGS

Anode-to-Cathode Forward Voltage, V. .............
Anode-to-Cathode Reverse Voltage, Vg -oooovoooe..

Gate-to-Cathode Forward Voltage, Vgy
Gate-to-Anode Reverse Voltage, Vgap

Gate-to-Cathode Reverse Voltage, Vg oo

DESCRIPTION

The Programmable Unijunction Transistor is functionally equivalent to a standard
unijunction transistor with the advantage that external resistors can be used to
program 7, Ry, I, and 1, depending upon the designer’s needs. The Unitrode
device, in addition to allowing programmable versatility, is completely planar
passivated and packaged in a TO-18 hermetically sealed package, which offers an
order of magnitude improvement in inherent reliability over many similar devices.
Applications include pulse and timing circuits, SCR trigger circuits, relaxation
oscillators, and sensing circuits. For further application information see Unitrode
Application Note U-66.

2N6137 2N6138
.............................. A0V....oi. 100V
.............................. 40V.......ee. 100V

Peak Recurrent Forward Current, 10us 1% Duty Cycle .................... BA oo 5A

Peak Gate Current, Igy, oo

Average Gate Current, lg 4y,
Power Dissipation

25°C Ambient ...

Derating Factor .

Storage Temperature Range ............c.ccccocooeevn.
Operating Temperature Range ...

MECHANICAL SPECIFICATIONS

..................... 300mw
24mW/°C

.................................... —55°C to +125°C
.................................... —55°C to +125°C

230
195 B
"17g01A- o> 5 DIA
i —AYL—:
.020 +.002
_.‘ L_MAX. 017 1030 DIA.

Dimensions in inches.

2N6137-2N6138 TO-18

M
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ELECTRICAL SPECIFICATIONS (at 25°C unless noted)t

2N6137-2N6138

Test Symbo! | Figure | Minimum | Typical [ Maximum | Units Test Conditions
SUBGROUP 1 Visual and Mechanical — — — — — — —
SUBGROUP 2
Gate-anode blocking current leao 2 — 2 10 nA V.. — Rating
Gate-cathode blocking current los 3 — 5 100 nA Ve = Rating
SUBGROUP 3
Peak-point anode current | 1 — 1 2 A R,=1Megl,
P f — 25 5 |wA | RI=10K §Vs=10V
Peak-point offset voltage Vi 1 0.2 0.26 16 |V e=1 Meg% V. — 10V
0.2 0.35 06 |V R, = 10K -
Valley-point anode current ly 1 — 15 50 A R, =1 Meg
70 200 — uh R, = 10K V, = 10V
1.5 2 — mA R, = 2009
SUBGROUP 4
Forward on-state voltage Ve 4 — 0.85 15 |V I, = 50mA
Peak pulse voltage v, 5 9 12 — \"
Peak pulse voltage rise time t, 5 — 50 80 ns
SUBGROUP 5
Gate-anode blocking current (125°C Test) leao 2 — 150 500 nA V.. = Rating
Valley-point anode current (125°C Test) Iy 1 40 100 — uhA Re = 10K, V, = 10V
Peak-point anode current (—55°C Test) Ip 1 — 1.5 10 uh Re = 10K, V, = 10V
t All values in table are JEDEC registered
s 1, NEGATIVE
RESISTANCE
Va g = RiXR, I, . REGION
R R, 6~ R,+R, SWITCH ==
v 1, POINT
Y VALLEY -
° = R,V CURRENT Vs Ve
Cc R, T ST R +R, |
PEAK I;OINT
CURRENT

a) Typical Circuit

lsao l = Vs

Figure 2

Note: Conditions for oscillation
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b) Equivalent Test Circuit

Figure 1

Figure 3

Figure 5
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! GKS
—
=V,

6V

v
VALLEY VOLTAGE PEAK VOLTAGE

Figure 4

6V
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2N6137-2N6138

Peak Point Current vs. Gate Source Resistance Peak Point Current vs. Ambient Temperature
10 T 10 —C 1
—+17 Vs= 10V Vo= 10V
I K -
SPEC.
MAX. ~
N N
SPEC. AN
x gAx, \ \Re‘—‘ 1KQ
- N
3 N g
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i z s
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x 4
3 5
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= z
e J o \
o
x
£ N 5
& A o
I 1 o
< _'g ~
R= 1IMQ -
.01 01
100 1K 10K 100K M —50 —25 0 25 50 75 100 150
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Valley Current vs. Gate Current Valley Current vs. Ambient Temperature
1000 1000 -
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Y
L
~ y’* ~ \
é 100 /V ‘é 100 Rg = 10KQ
,_ SPEC. (=
g 2 MIN, z
5 SPEC. v
@ MAX. 4 o
2 LA o)
[&] (8]
& / 5
2 L 3 — | 1
> 24 > \ﬂ\ Rg = IMQ
| 10 | 10
=2 =z
V
Z
1 1
.001 01 1 ve, ! 10 -50 —25 0 25 50 75 100 125
Is— GATE CURRENT ~ (£} (MA) T, — AMBIENT TEMPERATURE (°C)
G
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V; — OFFSET VOLTAGE (V)

Offset Voltage vs.
Ambient Temperature

3.0
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2.0
dj SPEC. MAX.
15 @ Re = 1IMQ
1
& SPEC. MAX.@ Rg = 10KQ
5 —
—~50 —25 0 25 50 75 100 125
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Typical Current vs. On-State Voltage
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2N6137-2N6138

Typical Pulse Output Voltage vs.
Circuit Supply Voltage

+Vv
w
[0}
s =
-1 80 ~
[©] Note: R must be chosen so that the
> current available at the firing point
’5 exceeds lp and steady state on current
a is less than I, at the desired level
= of V, for the circuit to oscillate.
2 60 v
© Ve
“2-‘ Ve
A
E e’b\z(// g
4 40 70 VvV = 100V
@ o A
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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
® | ow 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 VOItage, Ve .o
Collector-Emitter Voltage, Vo
Emitter-Base Voltage, Vo oo
D.C. Collector CUrrent, lo ...
Power Dissipation

25°C AMbIeNt ... 1.25W
100°C CASE ..ot 15w
Operating and Storage Temperature Range ... —65°C to 200°C

MECHANICAL SPECIFICATIONS

2N6232 T0-5
+002
260 017 01 031
Sa0—-15MIN
L. —.] l—.030
: 010 :
| ! i
[ sme—
—— =-
{ smm—
335
1305

Dimensions in inches.

6232-4 T0-5 (Stud)

3
315 1.500 MIN.———— 017001
r+017=.00; S
.360 115
1032 = NF-2A -340 -095 200~ COLLECTOR
THREAD T e BASE
437 i A
¥ila2a e
w7
377 )/
=3 EMITTER

Dimensions in inches.

LU]
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Electrical Specification (at 25°C unless noted)

2N6232 6232-4

Test Symbol Min. Max. Units Test Conditions
D.C. Current Gain hee 40 250 — lce =0.5A, Vee = 2V
D.C. Current Gain (Note 2) hee 25 100 — lc=5A Ve =2V
D.C. Current Gain (Note 2) hee 20 — — lc = 10A, Vee = 5V
Collector Saturation Voltage (Note 2) Ve (sat) — 0.7 \ lc = 5A, Is = 0.5A
Collector Saturation Voltage (Note 2) Vee (sat) — 1.4 v lc =10A, s = 1A
Base Saturation Voltage (Note 2) Ve (sat) — 14 \Y lc =5A, I = 05A
Base Saturation Voltage (Note 2) Vee (sat) — 1.8 v lc=10A, ki =1A
Collector-Emitter Sustaining Voltage (Note 2) BVerr 140 — Vv le = 10mA, Ree = 102
Collector-Emitter Sustaining Voltage (Note 2) Veeo (sus) 100 — \Y 1c = 100mA, s =0
Emitter-Cutoff Current leso —_ 10 uA Vee = 7V
Collector Cutoff Current lees — 0.2 uA Vee = 140V, Ree =0
Collector Cutoff Current, 150°C lees — 0.1 mA Vee = 100V, Ree = 0
Collector Capacitance Cobo — 150 pf Vee =10, e = 0, f = 1MHz
A.C. Current Gain hre 3 — — lc = 0.5A, Ve = 5V f = 10MHz
Switching Speeds I’E::zfnf ;::: ten - 250 ns le=5A

) Torr — 1.2 us Iy = 500mA 1, = —500mA

Notes:
The device may be switched between maximum rated collector current and maximum rated collector — emitter voitage along a resistive
load line provided the switching time is less than 10 microseconds. Switching at low speed through regions of high instantaneous power

1.

+wnN

dissipation may cause second breakdown to occur, with consequent damage to the device.

Pulse length = 300 us; duty cycle <2%.
Measured in saturated switching speed circuit.
All vdlues in this table are JEDEC registered.

Maximum Safe Operating Area

10
T, = 100°C
Pulse Width = 100 us

z Duty Cycle = 50%
-
=4 D.C. \
wooq \
o
o
=
o
x
o]
-
3}
u
o1
o - \
o
|
__U

.01

1 1 10

100

V¢ — COLLECTOR-EMITTER VOLTAGE (V)
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Switching Speed Circuit

+30v
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50V
50Q
-
N}
40Q
uTXx
1056 —_—

—20V

PRINTED IN U.S.A,



POWER DARLINGTONS SNe3s

5 Amp, 150V, NPN 2N6352
2N6353

FEATURES DESCRIPTION

¢ High Current Gain: up to 2000 min. @ |, = 5A Unitrode NPN Darlingtons consist of a
® | ow Saturation Voltage: as low as 1.5V max. @ I = 2A two transistor circuit on a single

e Peak Current: to 10A monolithic planar chip. The 2N6350

o JAN/JANTX versions meet MIL-S-19500/472 series is characterized for fast switch-

ing applications.

ABSOLUTE MAXIMUM RATINGS

T0-33 3 PIN TO-66
2N6350 2N6351 2N6352 2N6353
Collector — Emitter Voltage ... 80V............... 150V e 80V...coooenn. 150V
Emitter — Base Voltages
Ves,
Vi,
D.C. Collector Current ... .
Peak Collector Current
Base 1 Current ...
Power Dissipation
25°C Ambient ..., W IW e W 2w
100°C CaS€ ...coooooooooeeeeeeeee. SWoii W e 20W....ocooonae. 20w
Thermal Resistance
Junction-to-Case ... e 20°CIW oo e e, 4°C/W ...
Operating and Storage Temperature Range ... ... ... ... —65°C 10 200°C ..., —65°C to 200°C

MECHANICAL SPECIFICATIONS

2N6350  2N6351 TO-33

017 002
260 :
-

Sa0—l—1.5 MIN
419 —’l —.018 MAX

.335.
.305

COLLECTOR CONNECTED TO CASE

Dimensions in inches.

2N6352  2N6353 3 PIN TO-66

.620T

MAX.

.340 __L__LGO
MIN.

.250

COLLECTOR CONNECTED TO CASE RAD.

Dimensions in inches.

@
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2N6350  2N6351 2N6352  2N6353

ELECTRICAL SPECIFICATIONS (at 25°C unless noted)

MIL-STD-750
Test Symbol Min. Max. Units |Method Test Conditions
Visual and Mechanical 2071 See Mechanical Data
25°C
Collector-Emitter Breakdown Voltage BVero 3011 | o = 25mA, Ry, = 2.2K, Ry, = 100 Ohms
2N6350, 2N6352 80 Vdc
2N6351, 2N6353 150 Vdc
Emitter Base Breakdown Voltage, Base 1 BVig0, 12 Vdc | 3026 | I = 10xAdc Base 1 Open
Emitter Base Breakdown Voltage, Base 2 BViior 6 Vdc | 3026 | I, = 10xAdc Base 2 Open
Collector — Emitter Cutoff Current leex 1.0 | pAdc | 3041 [V = BV, Rating
D.C. Current Gain hee 3076 | Ve = 5Vdc; | = 1.0A (pulse)
2N6350, 2N6352 2000 Ree, = 1K
2N6351, 2N6353 1000
D.C. Current Gain hee 3076 | Ve = 5Vdc; | = 5.0Adc (pulse)
2N6350, 2N6352 2000 |10000 Rpg, = 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 | Vvdc lg; = bmAdc (pulse)
2N6351, 2N6353 1.5 Vdc I, = 10mAdc (pulse)
Base Saturation Voltage Veei (on) 25 | Vvdc | 3066 | | = 5.0Adc (pulse), Ve = 5Vdc
Rge, = 100 Ohms
A.C. Current Gain [hFEi 5 25 3066 | Vo = 10Vdc, I = 1.0Adc, f = 10MHz
Rge, = 100 Ohms
Output Capacitance Coso 40 pf | 3236 | Vi = 10Vdc, 100KHz < f < 1MHz
Base 2 open
Turn-on Time ton 0.5 s 3251 | Ve = 30Vdc; I = 5.0Adc
See Switching Speed Circuit
Turn-off Time tos 1.2 us 3251 | V¢ = 30Vdc; 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¢gg Rating
—65°C
D.C. Current Gain hee 3076 | Ve = 5Vdc, I = 5.0Adc (pulse)
2N6350, 2N6352 400 Rge, = 100 Ohms
2N6351, 2N6353 200
Maximum Safe Operating Area Maximum Safe Operating Area
2N6350 & 2N6351 2N6352 & 2N6353
lo Ne PUT Vi = 1o N — o
] § gt : N
AN Pulse Width = Ims D.C. —5\
~ o . cle = 10%
g 2 Duty Cycle =10% s \ e e = s
: N AR N ot :
SN NN z
° S o Duty cycle = 25%
o \ \ \ g Pulse width = 1ms \
5 2 \ N \, l‘-—)
B IN NN e : \
g 1 B \ = 2N6351 | g ! N\
o \ \ [
| .05 ™ N | \
2 \ N 2 2N6352 ————]
02 |—T, = 25°C 2N6353
01 l | N .01
1 2 5 10 20 50 80100150 1 10 80 100 150
V¢ — COLLECTOR TO EMITTER VOLTAGE (V) V. — COLLECTOR TO EMITTER VOLTAGE (V)
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2N6350  2N6351 2N6352  2N6353

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

10000
Ve =5V
@ 125°C
z /
3 /
s 1000 ~ |
w Ve =5V
= @ 25°C
5
(8]
g
‘:,’ 100
< \
10
.01 1 1A 10A

I — COLLECTOR CURRENT (A)

Switching Speed Circuit

30v

60

5000+ B1

b—

104S pulse
60 cps 5000Q*

—1lov = =

Is (on) = s (off) = 25mA

lc = 5A

*These resistor values are 1000 ohms
for 2N6350 and 2N6352
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RECTIFIER ASSEMBLIES

Single Phase Bridges, 10 Amp,
Military Approved

FEATURES

® Qualified to MIL-S-19500/469

® Current Rating: to 10A

e PIV: from 200 to 600V

® Surge Ratings: to 100A

® Only Fused-in-Glass Diodes Used

o Controlled Avalanche Characteristics

@ Aluminum Heat Sink Case, Electrically Insulated

ABSOLUTE MAXIMUM RATINGS

Peak INVerse VOIAEE ..o 200 to 600V
Maximum Average D.C. Output Current
@ T = 55°C e 10A
@ T = 100°C ..ot 6A
Non-Repetitive Sinusoidal Surge (8.3ms)
@ T = 55°C oot 100A
Operating and Storage Temperature Range ... —65°C to 4-150°C
Thermal Resistance Junction to Ambient ..., 25°C/W
JUNCLION 10 CaSE ....oovivccee e 5°C/W

MECHANICAL SPECIFICATIONS

JAN & JANTX 469-1
JAN & JANTX 469-2
JAN & JANTX 469-3

DESCRIPTION

This series of military high-current
single-phase bridge offer the utmost in
reliability as required in military system
designs. This series is assembled with
diodes which have been subjected to
TX type screening tests.

Dimensions

INCHES MILLIMETERS

L MIN. MAX. MIN. MAX.
Ci .367 375 9.32 9.53
Cz .350 .450 8.89 11.43
C; 175 225 4.45 572
¢D1 139 .149 3.53 3.78
¢D2 091 .101 231 2.57
¢D3 .066 .076 1.68 1.93
Hi .570 14.48
H2 .370 9.40
L .088 .098 2.24 2.49
L2 .020 .030 - .51 .76
w .735 .750 18.67 19.05

JAN & JANTX 469-1 JAN & JANTX 469-2 JAN & JANTX 469-3

ENCAPSULATION
METAL CASE MATERIAL
N [~

SEE NOTE 3

METAL AREA
SHAPE OPTIONAL

TERMINAL POLARITY
1=AC

2=—
3 =AC
4 =4
SEE NOTE 4 . TERMINAL DETAILS
See table above

NOTES:

1. Metric equivalents (to the nearest .01 mm) are given for general information only and are based upon 1 inch = 25.4 mm.

2. Terminals shall be tinned.

3. Polarity shall be marked on the bridge body adjacent to terminals. Terminal numbers are for reference and do not have to be marked on
the bridge; however, terminal (1) shall be indicated by a mechanical index such as a line, flattened corner, etc., visible from the top (ter-

minal surface) of the device.
4. Point at which T, is read shall be in metal part of a case as shown on drawing.

183

[]_L[l

mm UNITRODE




Electrical Specification (at 25°C unless noted)

JAN & JANTX 469-1 JAN & JANTX 469-2 JAN & JANTX 469-3

Maximum
Maximum Leakage
PIV Forward Current
Per Voltage Drop Per Leg @ PIV
Type Leg Per Leg* Tc =25°C T, = 100°C
Volts uA LA
JAN & JANTX 469-1 200
JAN & JANTX 469-2 400 1.35V @ 15.7A(pk) 2 125
JAN & JANTX 469-3 600
*Maximum forward voltage drop is measured at a pulse width of 8.3ms.
Typical Forward Voltage Per Leg
vs. Forward Current Typical Leakage Current vs. PIV
20 s
1 prssd .01
VYV 02 P
/ | —50°C
5 05
<, / /| 1
5 /A 3 2
& [ / = L
z / = Tosc
S ol x
g 2 5’ S oo Q 5 2
[ g Sl fg o
< 1 T w 5
= 2 10
S .05 < 20 +75°C
w ] 5 "]
| .02 = 50
- | 100
ot l 200 L
.005 500 Jﬁlzs*’c
002 [ 1K - |
o0 2 4 6 8 1 12 14 125 100 75 50 25
FORWARD VOLTAGE (V) % OF PIV

UNITRODE CORPORATION + 580 PLEASANT ST.
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JAN & JANTX 469-1 JAN & JANTX 4692 JAN & JANTX 469-3

Current Derating Curve

100 N
\\
AN
o
Z
K50
= AN
£
N\
0
0 50 100 150 175

CASE TEMPERATURE (°C)

Production Inspection Tests Review of
. Lots P
Process Inspection Lots roposed to verify LTPD Groups A, B,
. R for JAN '
(Discrete 3 Formed after Final H o Group A and C Data M :
. . Types Delivery
diodes Assembly Operation (Non-TX) Group B for accept JAN

processing) Group C or reject

Preparation
for

100 Percent Process Conditioning

1. High temperature storage
2. Thermal shock

3. Acceleration

4. Hermetic seal tests

100 Percent Power Conditioning

1. Measurement of specified parameters

2. Burn-in

3. Measurement of specified parameters
to determine delta and other rejects

4. Scope display evaluation

5. Lot rejection criteria based on rejects
from burn-in test

Inspection Tests Review of Preparation
Inspection Lots Lots Proposed to verify LTPD Groups A, B, for
Formed after Final for JANTX 9 Group A 4 and C Data | Delivery
Assembly Operation Types Group B for accept JANTX
Group C or reject
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RECTIFIER ASSEMBLIES

Single Phase Bridges, 1.5Amp,
Standard, Fast and Ultra-Fast Recovery

FEATURES

® Miniature Package

® Surge Ratings: to 25A

® PlV’s: from 50 to 600V

® Recovery Times: to 75ns

e Controlled Avalanche Characteristics
® Only Fused-in-Glass Diodes Used

ABSOLUTE MAXIMUM RATINGS
Peak ‘Inverse Voltage
Maximum Average D.C. Output Current ...
Non-Repetitive Sinusoidal Surge (8.3mS) ..
Operating and Storage Temperature Range ..

....................................................................................................... 50 to 600V
.. See Electrical Specifications
.. See Electrical Specifications
—65°C to --150°C

673,676,677 SERIES

DESCRIPTION

These miniature transfer-molded single-
phase power bridges are designed for
universal application in power supplies.
One basic bridge assembly comes in a
choice of lead configurations for mounting
in wired chassis or on printed boards.

Thermal Resistance Junction to Ambient ..., 50°C/wW
MECHANICAL SPECIFICATIONS
028" Dia. 673, 676, 677 SERIES G BODY i
0.7l1m n o
1.25” Min. long
31.8mm 1
Tinned Copper —’l 0.31'581mMranx.
-+ e Lead
0.32"Max. [T E /
8.13mm
4 AC_
.125” +.030
“ 3.18mm =.76
0.32” Max.
8.13mm Typical WeightG: 1.4 grams
673, 676, 677 SERIES S BODY
440" Max. 187" Max. ,
11.17mm 4.75mm
T
440" Max.
11.17mm
AC — AC H
.028” Dia. 0.50” long
0.71lmm  12.7mm
Tinned Copper Lead
e b
When specifying S body, add suffix S i.e., 673-1S
Typical Weight S: 3.1 grams
MARKING
Alternating Current Input A.C.
Cathode — Positive Output | +
Anode — Negative —_

Part number is printed on the body.
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673, 676, 677 SERIES

Electrical Specifications (at 25°C unless noted) Maximum Ratings
. Maximum
PIV N'I:zm::;n Leakage Maximum Average Non-Repetitive
Type Per Drop gurrent Reverse D.C. Output Sinusoidal
Leg Per Leg er Leg Recovery Current Surge
T, =25°C T, =100°C Timet T,=25C (8.3mS)
Volts uh 7y ns Amps Amps
Standard 673-1 100
Recovery 673-2 200
673-3 300 1.1V @ 0.5A 2 100 — 15 25
673-4 400
673-5 500
673-6 600
Fast 676-1 100
Recovery 676-2 200
676-3 300 11V @ 0.5A 3 150 500 1.0 20
676-4 400
676-5 500
676-6 600
Ultra-Fast 677-1 50
Recovery 677-2 100 1.1V @ 0.5A 2 100 75 10 20
677-3 150
677-4 200

fMeasured in a reverse recovery circuit switching from 10mA forward to 10mA reverse current recovering to SmA.

Typical Forward Voltage Per Leg

vs. Forward Current

Typical Leakage Current vs. PIV

10 YT
ALL SERIES 673, 677 SERIES D 676 SERIES
5 01 .001
02 e .002
- I pa—
2 // .05 005 -
1 /] < 1 g o —— 150°C
< =2 = 02
~ 5 - -
= / S s ot Z os
& / ¥ R
2 o/
g:: A 3, éo S v % 1 g 1
=R L}/,g of o 2 o 2 lasec
° FRELA T w w A
E 05 / It} 5 / IT] .5
< g 10 —— T g 1
z 02 IS 20 g2 -
- o
2o / — 5 — J7s°c
005 100 10
002 | 200 —z5c 20 e
. / 500 50 -+125°C 4
.001 1,000 100 L
0 2 4 6 8 1 12 14 150 100 50 0 150 100 50 0
FORWARD VOLTAGE (V) % OF PIV % OF PIV
Reverse Recovery Circuit UZ 840
1KQ Current Derating Curve
— A\ . g 100 N
<t
990Q ~
s + - © S CONVECTION
[ g Mo COOLED
20V D.C. 1V D.C. 2 5 h
© ~,
o ® ° N
— + S
1
109 Scope 0 T
0 50 100 150
p—20 AMBIENT TEMPERATURE (°C)
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RECTIFIER ASSEMBLIES

Single Phase Bridges,Standard
and Fast Recovery

FEATURES

® Miniature High Voltage Bridges

® Continuous Ratings: to 0.6A

® Surge Ratings: to 15A

® P|V's: from 1200 to 5000V

® Recovery Times: to 500ns

® Controlled Avalanche Characteristics
® Only Fused in Glass Diodes Used

ABSOLUTE MAXIMUM RATINGS

Peak INVerse VOILAge ..ot 1200 to 5000V
Maximum Average D.C. Output Current ... See Electrical Specifications
Non-repetitive Sinusoidal Surge (8.3ms) ........cccccoccvevvninn. See Electrical Specifications
Operating and Storage Temperature Range ... —65°C to +150°C
Thermal Resistance Junction-to-Ambient ... 50°C/W

MECHANICAL SPECIFICATIONS

673, 676 SERIES

DESCRIPTION

These miniature molded high-voltage single
phase bridges are designed for universal
application in power supplies. The minia-
ture package is shatterproof and is capable
of handling extremes in temperature, vibra-
tion and shock. These bridges, therefore
are ideally suited for miniaturized, tightly
packaged equipment operating in extreme
environments.

673-1

.250” = .030
(6.35mm = .76) .188”
ﬂi |‘T4‘78mm)

. —F
+ IAC | 437" max.
ac | UT-10mmj

_ ——
.250" + .030
{6.35mm = .76)
ﬂ‘f— .032” DIA.
: (0.81mm)

.688” MAX.
(17.48mm)
Tinned Copper Leads

Body H

=

673, 676 SERIES

.032 DIA. TINNED

COPPER LEADS 437" MAX.
300" = .030 11.10mm
7.62mm * .76 -,
| _ _ac 437" MAX.
" 11.10mm
LENGTH _Joo” = 030
— ™ FMeamm £ 76

MAX. LENGTHS

J K L M N (] P

562" .688” .875” 1.125” 1.25” 1.375” 1.625”
14.27mm | 17.48mm | 22.23mm | 28.58mm | 31.75mm | 34.92mm | 41.28mm

BODY J through P

MARKING
Alternating Current Input AC.
Cathode — Positive Output +
Anode — Negative Output _—

Part number is printed on the body.
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673, 676 SERIES

Electrical Specifications at 25°C Maximum Ratings
Maximum
Average
Maximum Leakage Maximum D.C. Output Non-repetitive
PIV Forward Current Reverse Current Sinusoidal
Per Voltage Drop Per Leg @ PIV Recovery Body | T,=25°C|T, =50°C Surge
Type Leg Per Leg T, =25°C T, =100°C Time* Size Air Oil (8.3ms)
Volts nA A ns Amps Amps Amps
Standard 673-7 1200 2.2V @ 0.4A H 0.6 1.5
Recovery 673-75 | 1800 3.3V@ 04A J 0.5 1.25
673-8 2400 44V @ 0.4A K 0.4 1.0
673-85 | 3000 5.5V @ 0.3A 2 100 L 0.3 0.75 15
673-9 3600 6.6V @ 0.2A M 0.2 0.5
673-10 | 4200 7.7V @ 0.2A N 0.18 0.45
673-11 | 4800 8.8V @ 0.15A 0 0.16 0.4
673-12 | 5000 9.0V @ 0.15A 0 0.16 0.4
Fast 676-12 | 1200 33V@0.3A J 0.4 1.0
Recovery 676-18 | 1800 44V @ 0.2A K 0.35 0.85
676-24 | 2400 5.5V @ 0.2A L 0.325 0.8
676-30 | 3000 77V @ 0.2A M 0.25 0.625
67636 | 3600 | 8.8V @ 0.15A 5 150 L N | 0175 | 0425 10
676-42 | 4200 9.9V @ 0.15A 0 0.15 0.375
676-48 | 4800 11V @ 0.15A P 0.135 0.325
676-50 | 5000 11V @ 0.15A P 0.125 0.3
tMeasured in a reverse recovery circuit switching from 10mA forward to 10mA reverse current recovering to SmA.
Output Current Ratio vs Output Current vs Output Current vs
Velocity of Air Flow z Ambient (Air) Temperature = Ambient (0il) Temperature
2.50 < 100 S 100 AN
(U] ~ =
Z . - = N z N
=2 = i 80 u go
< BODY H / § \ [
@ 2.00 3 AN 3 N
< >/ | g 60 N - 60
& 15 A 2 5 \
' 4 = = AN
Y / A S5 40 S 4 \Y
& 150 s °
P
3 ,,Z< E 20 \ K o2
Sl 125 BODY J through P « P
W '
| | | S o S
X 1.00
0 100 200 300 400 500 600 ® 20 40 60 80 100 120 140 160 180 ® 20 40 60 80 100 120 140 160 180

V — VELOCITY OF AIR (LFM) AMBIENT (AIR) TEMPERATURE (°C) AMBIENT (OIL) TEMPERATURE (°C)

Application example: The rectifier is to be used in a cabinet at 60°C with ambient
air moving at 400 LFM. The rating is reduced (Fig. 2) by a factor of 0.81 due to the
elevated temperature, but is enhanced by 2.X (Fig. 1) due to the air flow. Hence
the DC output current is 0.81 x 2, or 1.6 times the 25°C air rating.
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FORWARD CURRENT (A)

:002 +100°C 7 /
ol LT ]

.8

Typical Forward Voltage vs
Forward Current
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673 SERIES
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LEAKAGE CURRENT (uA)
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673, 676 SERIES

; 676 SERIES
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RECTIFIER ASSEMBLIES

Three Phase Bridges, 15-25 Amp,
Standard and Fast Recovery Magnum®

FEATURES

® Current Rating: to 25A

® PIVs: from 100 to 600V

® Only Fused-in-Glass Diodes Used

® Recovery Times: to 500ns

® Controlled Avalanche Characteristics

© Surge Ratings: to 150A

¢ Aluminum Heat Sink Case, Electrically Insulated

ABSOLUTE MAXIMUM RATINGS
Peak Inverse Voltage
Maximum Average D.C. Gutput Current
Non-Repetitive Sinusoidal Surge (8.3ms) ...
Operating and Storage Temperature Range

..................................................................................................... 100 to 600V
.................................. See Electrical Specifications
... See Electrical Specifications
—65°C to --150°C

Thermal Resistance Junction to Ambient, All Series 20°C/W
Junction to Case, 678, 682 Series ... 25°C/W
Junction to Case, 695, 696 Series 3.0°C/W

MECHANICAL SPECIFICATIONS

678, 682, 695
696 SERIES

DESCRIPTION

This series of three phase MAGNUM @
bridges offer the ultimate in high current
power supply applications. The fast
recovery series allows operation at full
power at high frequencies (up to 40KHz
squarewave), often used in choppers,
inverters and converters in aircraft,
missiles, etc., equipment.

678, 682, 695, 696 SERIES

1.880
1.870

=] i !
“lea DIA:
390
"( =370

(2 PLACES)
.09 DIA. TYP.— _,“‘\
- - - . TINNED CU.
f @ (?? ﬂ 040 TYP.
AC +

.820

¥
MAX. J AC AC 506
! .486
= 2t
2.260 |
r 2240 ]
Dimensions in inches. Typical Weight — 30 grams
MARKING
Alternating Current Input AC.

Cathode — Positive Output
Anode — Negative
Part number is printed on the body.

+
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678, 682, 695, 696 SERIES

Electrical Specifications (at 25°C unless noted) Maximum Ratings
Maximum Maximum
Maximum Leakage Maximum Average Non-Repetitive
PIV Forward Current Reverse D.C. Output Sinusoidal
Type Per Voltage Drop Per Leg @ PIV Recovery Current Surge (8.3ms)
Leg Per Leg T,=25°C | T, =100°C Time* Tc=55°C | T, =100°C T, = 100°C
Volts LA HA ns Amps Amps Amps

Standard 678-1 100
Recovery 678-2 200

678-3 300 12v @ 10A 10 200 _ 25 18.5 150
678-4 400
678-5 500
678-6 600

Standard 695-1 100
Recovery 695-2 200

695-3 300 l2v@ 2A 5 150 — 15 9 80
695-4 400
695-5 500
6956 600
Fast 682-1 100
Recovery 682-2 200
682-3 300 1.2V @ 6A 10 200 500 20 14 150
682-4 400
682-5 500
682-6 600
Fast 696-1 100
Recovery 696-2 200
696-3 300 1.2v@ 2A 5 150 500 15 9 60
696-4 400
696-5 500
696-6 600

*Measured in a reverse recovery circuit switching from 10mA forward to 10mA reverse current recovering to SmA.

[ ——
o
o
(5]

Typical Forward Voltage Per Leg Typical Forward Voltage Per Leg Typical Forward Voltage Per Leg
vs. Forward Current vs. Forward Current vs. Forward Current
30 — ———
20 | P SERIES 2/ ' sz seRiES V / 1: 695, 696 SERIES o
v, 5 y. //
. /4 e L , v
// / , +100°'c—y/ / ff +25°C . N/
g ° - VA S [ AL
= -'4-175°CZ/ / <, A1/ 4 c /Y
g, 100t | 125°C £ ///// & 2 /00 s
2 /L] § / = VISR
3 1 % / /// 9 os FIEF[F
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g | /1] o . 5 1]
< € 2 02
: /1] R - :
o 9 .01
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0o .2 4 6 .8 1 1.2 14
FORWARD VOLTAGE (V)
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678, 682, 695, 696 SERIES

Typical Leakage Current vs. PIV Typical Leakage Current vs. PIV
T T 1 T [
05 | 678 682 SERIES %C ' 01 | 695, 696 SERIES — l_goc
1 a— 02 P
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] E 1 /
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2 i 7 Ts°C S /+75 C
S 50 = 2
& 100 _:
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L~ 100
1 5
500 o F125°C
+-125°C 200 -}
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[ 500
1K
125 100 75 50 25 0 125 100 75 50 25 0
% OF PIV % OF PIV
Reverse-Recovery Circuit
Uz 840
1KQ
— AN -
+ 9900
20V D.C. D.U.T. 10V D.C.
109 Scope
———o
=
Current Derating Curve Current Derating Curve
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CASE TEMPERATURE (°C) CASE TEMPERATURE (°C)
Fast Recovery Series Standard Recovery Series
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RECTIFIER ASSEMBLIES 679, 680, 683, 684 SERIES
Single Phase Bridges, 25 Amp, Standard
and Fast Recovery Magnum™

FEATURES DESCRIPTION

® Current Ratings: to 25A This series of single phase MAGNUM™

® Recovery Time: to 500ns bridge offers the designer the ultimate in
® P|Vs: from 100 to 600V high current power supply applications.
® Surge Ratings: to 150A The fast recovery series allows operation
® Only Fused-in-Glass Diodes Used at full power at high frequencies, up to

® Controlled Avalanche Characteristics 40kHz square wave, which is often used
® Aluminum Heat Sink Case, Electrically Insulated in chopper, inverters and converters in

aircraft, missiles, etc., equipment.

ABSOLUTE MAXIMUM RATINGS

Peak INVerse VOITAZE ..o v 100 to 600V
Maximum Average D.C. Output Current .. v See Electrical Specifications
Non-Repetitive Sinusoidal Surge (8.3ms) ... ... See Electrical Specifications
Operating and Storage Temperature Range ..........cccooieiieeiaenns, —b65°C to +150°C
Thermal Resistance Junction to Ambient, 679, 683 Series ............cccoovvivvecnnnn. 20°C/W
Junction to Ambient, 680, 684 Series .............cccovvriierinnen 25°C/W
Junction to Case, 679, 683 Series ........cccoccoeveivccevenecnn, 25°C/W
Junction to Case, 680, 684 Series ...........ccociveveeveecinnns 5.0°C/W

MECHANICAL SPECIFICATIONS

680, 684 SERIES

.750

' _“‘M?x.—*]/—uo DIA.
(p |
nAx nly -
L
T',%‘,%E%Sf" — rL .09 DIA. TYP.
T
M}g(. —t—
240 MAX. Tyﬁgzrzvnﬁ‘sght
Dimensions in inches.
1.125 679, 683 SERIES
: .se;ffx' /—~‘193 DIA.
=T oF ]
1,125 _@{ ] .
MAX. T T
562 .500
A=
TINNED CU
040 TYP. \r— .09 DIA, TYP.
T
750 -
MAX. il
[ F'OSZ
g e
Dimensions in inches. '
MARKING
Alternating Current Input A.C. ‘
Cathode — Positive Output | + !
Anode — Negative —

Part number is printed on the body. 194 mm UNITRODE



679, 680, 683, 684 SERIES

Electrical Specifications (at 25°C unless noted) Maximum Ratings
Maximum Maximum
PIV Maximum Leakage Maximum Average Non-Repetitive
Per Forward Current Reverse D.C. Output Sinusoidal
Leg Voltage Drop Per Leg @ PIV Recovery Current Surge (8.3ms)
Type Per Leg T,=25C | T, =100°C Time* T, =55°C | T = 100°C T, = 100°C
Volts 7. uA ns Amps Amps Amps
Standard 679-1 100
Recovery 679-2 200
679-3 300 1.2V @ 10A 10 200 _— 25 185 150
679-4 400
679-5 500
679-6 600
Standard 680-1 100
Recovery 680-2 200
680-3 300 1L2v@2A 2 50 — 10 6 50
680-4 400
680-5 500
680-6 600
Fast 683-1 100
Recovery 683-2 200
683-3 300 1.2V @ 6A 10 200 500 20 14 150
683-4 400
683-5 500
683-6 600
Fast 684-1 100
Recovery 684-2 200
684-3 300 L2V@ 2A 5 100 500 10 6 50
684-4 400
684-5 500
684-6 600

“*Measured in a reverse recovery circuit switching from 10mA forward to 10mA reverse current recovering to 5mA.

i Typical Forward Voltage Per Leg
vs. Forward Current vs. Forward Current
30

2 679 SERIES /'f// LT R —— // // 1: »

10 /,//// i +175°c—7///g 2 //4/
// / ) +100°C ff +2sec /

5

Typical Forward Voltage Per Leg Typical Forward Voltage Per Leg

vs. Forward Current
-

680, 684 SERIES

v — 3 4
§ +175°CZ/ / 2, /////4——500 g 7 /j//
Lt ] 17 et
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g . ]/ g 2 / %.02 / l
: / / / LY 5 /

2 v

AEm Ny =
[I] / [ L1l
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* 0 2 ],4 6 .8 1
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Typical Leakage Current vs. PIV

Typical Leakage Current vs. PIV

679, 680, 683, 684 SERIES

Typical Leakage Current vs. PIV

679,683 SERIES - o1 |_584 SERIES 001 | 680 SERIES
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RECTIFIER ASSEMBLIES

Doubler and Center Tap, 15 Amp,
Standard Recovery, Magnum®

FEATURES

e Current Ratings: to 15A

~® Aluminum Heat Sink Case, Electrically Insulated
® Only Fused-in-Glass Diodes Used

® Controlled Avalanche Characteristics

e P|V: 100 to 600V

® Surge Ratings: to 150A

ABSOLUTE MAXIMUM RATINGS

681 SERIES

DESCRIPTION

This series of MAGNUM ® doublers and
center tap rectifiers offers high current and
high thermal conductivity needed in high
current power supply applications. The
MAGNUM®: package is virtually inde-
structable and lends its use to high
environmental stresses, as seen in aircraft,
missile and satellite equipment.

Peak INVerse VOItAgES ... 100 to 600V
Maximum Average D.C. Output Current
@ T = 55°C s 15A
@ T = F100°C ...t 10A
Non-Repetitive Sinusoidal Surge (8.3ms)
@ Tp = F100°C ..ot 150A
Operating and Storage Temperature Range —65°C to 4150°C
Thermal Resistance Junction to Ambient ..., 10°C/W
Junction 10 €Case ... 3.0°C/W
MECHANICAL SPECIFICATIONS
681 SERIES
e 2.260 o AC
) 2.240 1.880 | 1 _ +
[‘ 1.870 L l upr
17SD|A~/LE)T= — ! lé] T +
.165 1.490 .354 :
(2 PLACES) 1 480 334
AC AC
.09 DIA. TYP. —~”<—TINNED CU. .040 TYP. “pr
X L o
{ _L.BZZ —_—
"TJ e AC AC
.135 HNYV
115
Dimensions in inches. Typical Weight —10 grams

MARKING

Alternating Current Input
Cathode — Positive Output
Anode — Negative

Part number is printed on the body.

AC. 1 Add suffix P, N, or D for terminal
+ configuration P, N, or D.
For example, for center tap
configuration, P, order 681-IP.
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Electrical Specifications (at 25°C unless noted)

681 SERIES

Maximum
Maximum Leakage
PIV Forward Current
Per Voltage Drop Per Leg @ PIV
Type Leg Per Leg T, =25°C T, = 100°C
Volts uA nA
Standard 681-1 100
Recovery 681-2 200
681-3 300 1.2V @ 10A 10 200
681-4 400
681-5 500
681-6 600
Typical Forward Voitage Per Leg
vs. Forward Current Typical Leakage Current vs. PIV
10
/ 05 —— /—lgc—
5 / / 1
2 +175’c / / / 'i 5

—_ ~ 1 S
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g 2 < s0 :

s f & 100

z -

w 7 7 / 500 =
05 / / { " | +Fi25°C
02 125 100 75 50 25 0

l ! % OF PIV
.01
0 .2 4 6 .8 1.0 12
FORWARD VOLTAGE (V)
Current Derating Curve
100 T N
55°C N
N\
(] 3
Z Sy
£ s0 AN
= N
°\c: N
N
0
0 50 100 150 175

UNITRODE CORPORATION « 580 PLEASANT ST.
WATERTOWN, MASS. 02172 « TEL. (617) 926-0404
TWX (710) 327-1296 » TELEX 922-414

CASE TEMPERATURE (°C)

198

PRINTED IN U.S.A.



RECTIFIER ASSEMBLIES

Three Phase Bridges, High Voltage,
Standard and Fast Recovery

FEATURES

e Current Ratings: to 1A

® Recovery Time: available to 500ns

® Surge Ratings: to 20A

® P|V: from 2.5KV to 7KV

® Only Fused-in-Glass Diodes Used

e Controlled Avalanche Characteristics

e Bonded Plate Package For Maximum Heat Transfer

ABSOLUTE MAXIMUM RATINGS

Peak Inverse VOItage .........c..cocoovoiviiiieeceeee e 2.5KV to 7KV

Maximum Average D.C. Output Current ... See Electrical Specifications

Non-Repetitive Sinusoidal Surge (8.3ms) ........

Operating and Storage Temperature Range ..., —65°C to +150°C

Thermal Resistance Junction to Ambient ... 25°C/W
Junction 10 Case ... 10°C/W

MECHANICAL SPECIFICATIONS

685 SERIES

DESCRIPTION

This series of three-phase bridges has a
unique packaging design that provides
characteristics not obtainable in conven-
tional molded epoxy packages. This series,
therefore, is ideally suited for high voltage
power supply applications.

685 SERIES

1.140 770
MAX. .
e 740 |1
[ i 4 Uorfn o
™ T
l_ 3015 )
2.985 B 750
720
2.140
[ 2.110
T i Add suffix R to denote Fast
@ — + /@ﬂ Ho Recovery version. For example,
for recovery time, t = 500ns;
TAPPED 10-32 THREAD order 685-3R.
Dimensions in inches. Typical Weight — 70 grams
MARKING

Alternating Current Input A.C.
Cathode — Positive Output | +
Anode — Negative —_
Part number is printed on the body.
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685 SERIES

Electrical Specifications (at 25°C unless noted) Maximum Ratings
Maximum Maximum
Maximum Leakage Average
Type PIV Forward Current D.C. Output
Per Voltage Drop Per Leg @ PIV Current
Leg Per Leg T, =25°C T, = 100°C T, = 100°C
kv uA uA Amps
Standard 685-2.5 25 5V@ 4A 1.00
And Fast 685-3 3 V@ 4A 0.90
Recovery 6854 4 V@ .4A 2 100 0.80
685-5 5 V@ .4A 0.65
685-7 7 12v@ 4A 0.50

Typical Forward Voltage Per Leg

vs. Forward Current

Typical Leakage Current vs. PIV

10
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.02 r/—%"(w
2 < ol
% .05
1 A/ 1
S s V4 SR
=z 4 = e
u / / g > +25°C
x 2 1G7O foto o1
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o 1 ST ‘/"’ > 2
pt L o
x .05 w 5 /
g ] 2 10
z o / X 2 et 175°C
g iy 5
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[ / 200
.002 +125°C
/ y / 500 i
.001 1K
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RECTIFIER ASSEMBLIES
Single Phase Bridges, 0.5-1.2 Amp
Standard and Fast Recovery

FEATURES

e Current Ratings: to 1.2A

® PIV: from 2.5kV'/to 7kV

e Surge Ratings: to 20A

® Recovery Time: Available to 500ns

® Only Fused-in-Glass Diodes Used

e Controlied Avalanche Characteristics

® Bonded Plate Package For Maximum Heat Transfer

ABSOLUTE MAXIMUM RATINGS
Peak [nverse VOIAge ... 25kVto 7kV
Maximum Average D.C. Output Current See Electrical Specifications

686 SERIES

DESCRIPTION

This series of single phase bridges has a
unique packaging design providing charac-
teristics not obtainable in conventional
molded epoxy packages. This series is
ideally suited for high-voltage power
supply applications.

Non-Repetitive Sinusoidal Surge (8.3MS) ..o 20A
Operating and Storage Temperature Range ..o —65°C to +150°C
Thermal Resistance Junction to Ambient 25°C/W
JuNCion 0 Case .......cocooioieeee e, 10°C/W
MECHANICAL SPECIFICATIONS
686 SERIES
. |
g 8 2 g — 2
[
[ e 3 i .
b 3015 [ ,‘__H' B
.
2.140
| 2.110 i
p T‘ Add suffix R to denot
H— D suffix R to denote
®'\ + /Q Fast Recovery version for

example: for recovery time,

TAPPED 10.52 THREAD T,, = 500ns, order 686-2.5R.

Dimensions in inches. Typical Weight — 70 grams

MARKING

Alternating Current Input A.C.
Cathode — Positive Output | +
Anode — Negative
Part number is printed on the body.
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686 SERIES

Electrical Specifications (at 25°C unless noted) Maximum Ratings
Maximum Maximum
PIV Maximum Leakage Average
) Per Forward Current D.C. Output
Type Leg Voltage Drop Per Leg @ PIV Current
Per Leg T, = 25°C T, = 100°C @ T. = 100°C
) kV uhA uhA Amps
Standard 686-2.5 25 v @ 4A 1.20
and Fast 686-3 3 5V@ 4A 1.00
Recovery 686-4 4 V@ 4A 2 100 0.75
686-5 5 v@.4A 0.60
686-7 7 12Vv@ 4A 0.50

Typical Forward Voltage Per Leg

vs. Forward Current Typical Leakage Current vs. PIV
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RECTIFIER ASSEMBLIES

Doubler and Center Tap, 0.4-0.9 Amp,
Standard and Fast Recovery

FEATURES

e Surge Rating: to 20A

® PVs: from 5K to 12KV

e Current Ratings: to 0.9A

® Recovery Time Available to 500ns

e Bonded Plate for Maximum Heat Transfer
® Only Fused-in-Glass Diodes Used

e Controlied Avalanche Characteristics

ABSOLUTE MAXIMUM RATINGS
Peak Inverse VOIAZE ... ... 5kVto 12kV
Maximum Average D.C. Output Current ... See Electrical Specifications

687 SERIES

DESCRIPTION

This series of doubler and center tap
rectifiers has a unique packaging design
that provides characteristics not obtain-
able in conventional molded epoxy pack-
ages. This series, therefore, is ideally
suited for high voltage power supply
applications.

Non-Repetitive Sinusoidal Surge (8.3mS) ... 20A
Operating and Storage Temperature Range ... —65°C to 4150°C
Thermal Resistance Junction to Ambient ... 25°C/W
Junction t0 Case ..., 10°C/W
MECHANICAL SPECIFICATIONS
687 SERIES
g % g AC
1.140 !
MAX. I - ” | 'l +
__________________ . Hn"
l T i- ;‘ !
| |
R |
2140 AC AC
i 2.110 - L “pr
T T m
1+ —— @
= | s
AC AC
/ “N11
TAPPED 10-32 THREAD
Dimensions in inches.

MARKING

Alternating Current Input AC.
Cathode — Positive Output | +

Anode — Negative —

Part number is printed on the body.

Add suffix P, N or D for polarity
configuration: desired, e.g., for center tap
configuration P order 687-5P

Add suffix R to denote Fast Recovery version.
For example, for recovery time t = 500ns
with center tap configuration P order 687-5PR.
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687 SERIES

Electrical Specifications (at 25°C unless noted) Maximum Rating
Maximum Maximum . Maximum
PIV Forward Leakage Average
Per Voitage Drop Current D.C. Output
Leg Per Leg Per Leg @ PIV Current
T,=25°C T, =100°C T = 100°C
Type kv LA LA Amps
Standard 687-5 5 V@ 4A ‘ 09
and Fast 687-6 6 10V @ 4A ) 0.8
Recovery 687-8 8 13V@ 4A 2 100 0.6
687-10 10 17V@ 4A 0.5
687-12 12 20V @ 4A 0.4
Typical Forward Voltage Per Leg
vs. Forward Current Typical Leakage Current vs. PIV
10
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g e g
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RECTIFIER ASSEMBLIES

High Voltage Stacks,
Standard and Fast Recovery

FEATURES

® PIV: from 10kV to 25kV

e Surge Rating: to 20A

® Recovery Time Available: to 500ns

e Current Ratings: to 0.6A

® Bonded Plate for Maximum Heat Transfer
® Controlled Avalanche Characteristics

® Only Fused-in-Glass Diodes Used

ABSOLUTE MAXIMUM RATINGS

Peak Inverse VOILAZE ...t 10kV to 25kV
Maximum Average D.C. Output Current ..., See Electrical Specifications
Non-repetitive Sinusoidal Surge (8.3ms) .......... et 20A
Operating and Storage Temperature Range ... ... —65°C to +4150°C
Thermal Resistance Junction to Ambient ... 25°CIW

Junction 10 Case ... 10°C/W

688 SERIES

DESCRIPTION

This series of high power stacks has a
unique packaging design that provides
characteristics not obtainable in conven-
tional molded epoxy packages. This series,
therefore, is ideally suited for high-voltage,
high-power applications.

688 SERIES
\
s L
1.140 ! ;
MAX. 770 :
A et IR
£ o | i 'T |
| 3015 4_7+ o ) L
2.985 i 750 _ |
720
2.140
L 2.110 1
+ + i Add suffix R to denote Fast
H-o - | Recovery version. For example,
N\ for recovery time, t, = 500ns;
order 688-10R.
TAPPED 10-32 THREAD
Dimensions in inches. Typical Weight — 70 grams

MARKING

Cathode — Positive Output | -+
Anode — Negative o=

Part number is printed on the body.
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688 SERIES

Electrical Specifications (at 25°C unless noted)

Maximum Ratings

Maximum Maximum
Maximum Leakage Average
Forward Current D.C. Output
Type Voltage @PIV Current
PIV Drop T,=25C T, = 100°C T, = 100°C
kv 1A 1A Amps
Standard 688-10 10 17V@ 04A 0.60
And Fast 688-12 12 20V@0.4A 0.50
Recovery 688-15 15 25V@0.4A 2 100 0.40
688-18 18 0V@04A 0.35
688-20 20 34V @ 0.4A 0.30
688-25 25 42V @ 0.4A 0.20

Typical Forward Voltage Per Leg

10

vs. Forward Current
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RECTIFIER ASSEMBLIES

Three Phase Bridges, 0.5 Amp,
Standard and Fast Recovery

FEATURES

® Current Ratings: to 500mA

® Recovery Time: available to 500ns

® Surge Ratings: to 15A

e PIV: from 8K to 15KV

e Controlled Avalanche Characteristics
® Only Fused-in-Glass Diodes Used

ABSOLUTE MAXIMUM RATINGS

Peak Inverse VOItage ... 8kV to 15kV
Maximum Average D.C. Output Current ..., See Electrical Specification
Non-Repetitive Sinusoidal Surge (8.3mS) ... 15A

Operating and Storage Temperature Range ..

690 SERIES

DESCRIPTION

These miniature transfer-molded high-
voltage three-phase power bridges are
designed for universal application in
power supplies.

Thermal Resistance Junction to Air ... 25°C/W
JUNCLION 10 CASE ..o 10°C/W
MECHANICAL SPECIFICATIONS
690 SERIES
LENGTH
YELLOW DOT (AC) RED DOT 6" MIN.
(3 PLACES) (CATHODE) 12" MAX,
o S UNITRODE !
B0 gy s
-Lccco O:an l

#22 AWG. STRANDED
INSULATED WIRE (.155 0.D. MAX.)

3 MAX. LENGTH !
OF SHRINK TUBING '-iz,zs MAX.
(5 PLACES) 5 LEADS (11 KV CORONA RES.)

.531
=z:::m:L b:c:n 366

T

Dimensions in inches.

Typical Weight —90 grams

Add suffix R to denote Fast Recovery version,
e.g., for recovery time t = 500ns order 690-8R.

MARKING
Part number is printed on the body.

Add suffix T to denote Turret Terminals
version, e.g., for turret terminal order 690-8T.

Add suffix TR to denote Turret Terminals and
Fast Recovery version, e.g., order 690-8TR.
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690 SERIES

Electrical Specifications (at 25°C unless noted) Maximum Ratings
Maximum Maximum
Leakage Average
Maximum Current D.C. Output
PIV Forward Per Leg @ PIV Current
Type Per Voltage Drop T, =25°C T, = 50°C
Leg Per Leg T, = 25°C T, = 100°C AIR OIL
kv uA rA Amps Amps
Standard  690-8 8 16V @ 0.2A 2 75 0.250 0.500
And Fast  690-10 10 20V @ 0.2A 2 75 0.225 0.450
Recovery  690-12 12 28V @ 0.2A 2 75 0.180 0.360
690-15 15 30V @ 0.2A 2 75 0.150 0.300
Typical Forward Voltage Per Leg .
vs. Forward Current Typical Leakage Current vs. PIV
10
5 .001
_ .002
2 /
1 s s s
< / I
- 5 A 5 02
z / / = .05
w / z
e 2 1070 fofo W e
o YSI? x 2 — F25°C
a L) * o M
x .05 w .5
< / / / g 1
T .02 § 2 Pt
2 o1 7 / g —475°C
.005 10
=
.002 /) / / 50 | " 125°C
.001 100 I
0 2 4 6 8 1 12 14 125 100 '75 50 25 0
FORWARD VOLTAGE — MULTIPLY V, BY: % OF PIV
Current Derating Curve Current Derating Curve
100 100
~
2 N
-
50 < 50 C
ES N
0 0 —L
0 50 100 150 200 0 50 100 150 200

AMBIENT TEMPERATURE (°C)
Oil Immersed

Multiplying Factors to Be Applied to No-Load D.C. Qutput Voltage

Knowing the maximum no-load D.C. output voltage required from a rectifier,

AMBIENT TEMPERATURE (°C)

Air Cooled

input voltage, actual operating PIV of the rectifier, and a suggested PIV rating using a conservative safety factor.

this table gives multiplying factors to obtain A.C

Type of A.C. Input Actual . Rated PIV
Circuit Schematic Voltage PIV Using Safety Factor
Three
Phase Peak RMS
Full Wave 1.05 15
Bridge 1.05 735 .0 .
HEIgrIN
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WATERTOWN, MASS. 02172 » TEL. (617) 926-0404
TWX (710) 327-1296 » TELEX 922-414 208 PRINTED IN U.S.A!



RECTIFIER ASSEMBLIES
Single Phase Bridges, 4.5 Amp, Standard
and Fast Recovery

FEATURES

e Current Ratings: to 4.5A

® Recovery Times: to 500ns

® Surge Ratings: to 25A

e PIV: from 100 to 600V

® Only Fused-in Glass Diodes

e Controlled Avalanche Characteristics

e Simplified Installation, Mounts Directly to Heat Sink

ABSOLUTE MAXIMUM RATINGS
Peak INVerse VOItage ..o, 100 to 600V
Maximum Average D.C. Output Current ..... ... See Electrical Specifications
Non-repetitive Sinusoidal Surge (8.3 ms) ....... ... See Electrical Specifications
Operating and Storage Temperature Range ...... e —65°C to 4150°C
Thermal Resistance Junction-to-Case

MECHANICAL SPECIFICATIONS

691, 692 SERIES

DESCRIPTION

These compact transfer molded single
phase bridges are designed for universal
applications in power supplies. They are
ideally suited for miniaturized, tightly
packaged equipment operating in extreme
environments.

691, 692 SERIES

SOLDER TERMINAL /~METAL MOUNTING
.750 4 REQ'D. SURFACE 437
J’—MAX CENT.
375 j- - 4384
AC p
T ®—0 4L -0=- .375
750 ! 1o 375 .- I}
Max, |UNITRODE [ E o ) (]

©—@— -
t | [AC ™
188 .3;‘5—-‘: k750 MAX A e o rap. 156
CENT S7OMAX.— MIN. FULL THRD.
: L.

Dimensions in inches. Typical Weight —18.0 grams

MARKING

Alternating Current Input AC.
Cathode — Positive OQutput | +

Anode — Negative —

Part number is printed on the body.
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691, 692 SERIES

Electrical Specifications (at 25°C unless noted) Maximum Ratings
Maximum Leakage Maximum Maximum Average Non-repetitive
PIV Forward Current Reverse D.C. Output sinusoidal
Per | Voltage Drop Per Leg @ PIV Recovery Current Surge
Type Leg Per Leg T, =25C T, = 100°C Time* T.=55°C | T.=100°C (8.3ms)
Voits uA nA ns Amps Amps Amps
Standard 691-1 | 100
Recovery 691-2 | 200
691-3 | 300 12V@ 1A 2 100 45 3.0 25
691-4 | 400
691-5 | 500
691-6 | 600
Fast 692-1 100
Recovery 6922 | 200
692-3 | 300 | 1L2V@1A 3 150 500 35 2.5 20.
692-4 | 400
692-5 | 500
692-6 | 600

*Measured in a reverse recovery circuit switching from 10ma forward to 10ma reverse current recovering to 5mA,

Typical Forward Voltage
vs. Forward Current

Typical Leakage Current vs. PIV

10 et
. ALL SERIES 001 691 SERIES o1 692 SERIES [,
.002 .02 /gy’c J
, L ——
// .005 .05
V4 < 01  —T—T_ —5°C] T 1
)/ 2 2
.02 2
< 5 [ [
<<
= / / E 05 § 5 -
z 2 oo o € - € +125°C
x R/IS[olS 2 2 ot D2
o ~ [ o E 4125°C (&}
= LAFSHAY S w Vi w
0 .05 o 5 & 5
f / g 1 g 1w <
o / / g2 — § T _+75°C_
-l .
o1 5 —475C | T 5
005 10 100
20 200
002 / [ = 1125°C
Ji 50 ——F—+125°C | 500 '
.001 100 1 1,000
0 2 4 6 8 1 12 14 150 100 50 0 150 100 50 0
Vi — VOLTAGE (V) % OF PIV % OF PIV
Reverse Recovery Circuit
Uz 840
1K Current Derating Curve
“ANAN g 100 N
9900 \
+
(4]
3 & z N
< AN
20V DC D.U.T. 10V DC. Z 50
R
0 0 AN
100 Scope —
0 1
0 50 100 150 200
) © CASE TEMPERATURE °C
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RECTIFIER ASSEMBLIES

Three Phase Bridges, 3.5 Amp, Standard
and Fast Recovery

FEATURES

¢ High Average Output Current

® Recovery Time: to 500ns

e Surge Rating: to 25A

e P|V: from 100 to 600V

e Controlled Avalanche Characteristics

® Only Fused-in-Glass Diodes Used

e Simplified Installation, Mounts Directly to Heat Sink

ABSOLUTE MAXIMUM RATINGS

Peak INVerse VOIRage ..ottt 100 to 600V
Maximum Average D.C. Output Current ..., See Electrical Specifications
Non-repetitive Sinusoidal Surge (8.3ms) ........... See Electrical Specifications

Operating and Storage Temperature Range ..., —65°C to +150°C
Thermal Resistance JUNCtion-t0-Case ... e 12°C/W

MECHANICAL SPECIFICATIONS

693, 694 SERIES

DESCRIPTION

These compact transfer molded three
phase bridges are designed for universal
application in power supply. These bridges
are ideally suited for miniaturized, tightly
packaged equipment operating in extreme
environments.

693, 694 SERIES
SOLDER TERMINAL
250 5 REQ'D. METAL
Vo MOUNTING
- SURFACE .
25— |- 438+ 437 4
° a1
— 375
750
MAX. | ©-@-© 1le nEf- N o0
| o—{+.37  -I=t—
L L TT
{18
Ay &égz"m'\:’:(x'j #6:32 TAP-,156 MIN.
: - FULL THRD. 2 PL.
Dimensions in inches. TypicaIFWeight —17.1 grams

MARKING

Alternating Current Input A.C.
Cathode — Positive Output | -+

Anode — Negative —

Part number is printed on the body.
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693, 694 SERIES

Electrical Specifications (at 25°C unless noted) Maximum Ratings
Maximum Leakage Maximum Maximum Average Non-repetitive
PIV Forward Current Reverse D.C. Output Sinusoidal
Per Voltage Drop Per Leg @ PIV Recovery Current Surge
Type Leg Per Leg T,=25C T, =100°C Time* T, =55°C | T.=100°C (8.3ms)
Volts A uA ns Amps Amps Amps
Standard 693-1 | 100
Recovery 693-2 | 200
693-3 | 300
6934 | 400 12V@ 1A 2 100 35 25 25
693-5 | 500
693-6 | 600
Fast 694-1 | 100
Recovery 694-2 | 200
694-3 | 300
694-4 | 400 1l2v@ 1A 3 150 500 3.0 2.0 20
694-5 | 500
694-6 | 600

+Measured in a reverse recovery circuit switching from 10mA forward to 10mA reverse current recovering to SmA.

Typical Forward Voltage Per Leg Typical Leakage Current vs. PIV Typical Leakage Current vs. PIV
vs. Forward Current
0 001 693 SERIES o1 [ 694 SERIES P
; LL SERIES o 02 ] |
o ~50°C
2 o '02‘;’ — —50°C '0?
= 2
= 1 g .02 i 2
< / = - /
- 5 z .05 z 5 //
= oo m z f25°C
E 2 1o/ YA x —— c !
. S o800 _| x
g Nog o7 b 32 — 25°C 3 2
o - .5 5
205 § 1 & 10 J/
M, fs
02 u L75°C &
x 7 3 s +75 4 s0
01 10 100
/1] b
.005 20 P 200 —
| +125°C
/ 50 = — +125°CH 500 +
002 I l
100 1,000
001 150 100 50 0 150 100 50 0
0 2 4 6 8 1 12 14 % OF PIV % OF PIV
FORWARD VOLTAGE (V)
Reverse-Recovery Circuit
uzs4a0
1KQ Current Derating Curve
AN\ » 100
N\
N
9900
+ AN
é o g N N
20V D.V. D.UT. 10v D.C. g 50 N
x A
? T X AN
I
109 SCOPE . :
0 50 100 150 200
+——0 CASE TEMPERATURE (°C)

i
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RECTIFIER ASSEMBLIES
Single Phase Bridges,7.5 Amp, Standard
and Fast Recovery

FEATURES

e Miniature High Current Assemblies

e Continuous Ratings: to 7.5A

e Surge Ratings: to 80A

e PiV's: from 100V to 600V

e Recovery Times: to 500ns

® Only Fused-in-Glass Diodes Used

e Controlled Avalanche Characteristics

ABSOLUTE MAXIMUM RATINGS

Peak Inverse VOITAge ..., 100 to 600V

Maximum Average D.C. Output Current ... See Electrical Specifications

Non-Repetitive Sinusoidal Surge (8.3ms) ... ... See Electrical Specifications

Operating and Storage Temperature Range ..., —65°C to 4-150°C

Thermal Resistance Junction to Ambient ..., 25°C/W
Junction 10 Case ... 5°C/W

MECHANICAL SPECIFICATIONS

697, 698 SERIES

DESCRIPTION

These miniature molded high-current
single-phase bridges are designed for uni-
versal application in power supplies. One
basic bridge fills current requirements up
to 7.5A, with PIV's from 100 to 600 volts and
recovery times of standard, and 500ns max.

697, 698 SERIES

.032 Dia. _____,|

I

1.0” Min. Long
.250 Max‘—c| lo-
T Tinned Copper
0.50" + AY Lead E}
*.01
AC__—

— +—.150 Typ.

0.50”

=01

Dimensions in inches. Typical Weight — 4.0 grams

\'.

MARKING

Alternating Current Input A.C.
Cathode — Positive Output | +

Anode — Negative —

Part number is printed on the body.

213

D_@J

mm UNITRODE




697, 698 SERIES

Electrical Specifications (at 25°C unless noted) Maximum Ratings
Maximum
Maximum Leakage Maximum Average Non-Repetitive
PIV Forward Current Reverse D.C. Output Sinusoidal
Per Voltage Drop Per Leg @ PIV Recovery Current Surge
Type Leg Per Leg T,=25C | T, =100°C Timet T,=25C | T.=55C (8.3ms)
Volts HA LA ns Amps Amps Amps
Standard 697-1 100
' Recovery 697-2 200
697-3 300 ;
697-4 400 1.0V@ 2A 5 200 2.5 7.5 80
697-5 500
697-6 600
Fast 698-1 100
Recovery 698-2 200
698-3 300
698-4 400 1LIV@2A 5 200 500 2.25 7.0 70
698-5 500
698-6 600

tMeasured in a reverse recovery circuit switching from 1A forward to 1A reverse current recovering to .5A.

Typical Forward Voltage Per Leg
vs. Forward Current

Typical Forward Voltage Per Leg
vs. Forward Current

Typical Leakage Current vs, PIV

" 697 SERIES 77 1 698 SERIES 5% ALL SERIES
5 9 yaba 5 N o1 e
Vv V1 02 T ~50°C
: / 2 b
4 .05
21 A = 1 1 —
E 5 7/ : 5 / / / E,_ 2 .
& E f[ / - 5 -+25°C
x [ [ z
x 2 RICKlS g ? VSIS o1
o 1 2 1S 1R1R 3 1 01$1515 E
& 05 [FYF[H 2 LF[E 3
3 / g.os [ w +75°C
g o g2 7 2 0 —]
01 [ o1 ] 4 s0
005 / 005 100 1125°C
200 L+
002
oo LTI ot / -
o] .2 4 .6 .8 1 1.2 14 0 2 4 6 8 1 12 1.4 150 100 50 0
FORWARD VOLTAGE (V) FORWARD VOLTAGE (V) % OF PIV
Reverse Recovery Circuit
Uz 840 Current Derating Curve
50 100 === fii"c
Py \.
NAAA% < \\
<
N 4Q N Ny
<L )i © N_|\.CASE TEMP.
z N
10V D.C. D.U.T. 5V D.C. g 50 FREE AIR-PC
o A AN
0 T R N \\
- =N
Ny
10 SCOPE |
]
0 : 200
, o 0 50 100 150
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RECTIFIER ASSEMBLIES 700, 701 SERIES

Three Phase Bridges, 2.5 Amp, Standard
and Fast Recovery

FEATURES DESCRIPTION

e Miniature Package These miniature transfer-molded high-

® Recovery Time: to 500ns voltage three-phase power bridges are

e Surge Ratings: to 25A designed for universal application in power
e PIV: from 100 to 600V supplies. One basic bridge fills current

e Controlled Avalanche Characteristics requirements up to 2.5A, with PIV’s from

® Only Fused-in-Glass Diodes Used 100 to 600 volts and recovery times of

standard and 500ns.

ABSOLUTE MAXIMUM RATINGS

Peak INVerse VOIAEE ...t 100 to 600V
Maximum Average D.C. Output Current ... See Electrical Specifications
Non-Repetitive Sinusoidal Surge (8.3ms) .. . See Electrical Specifications

Operating and Storage Temperature Range ... —65°C to +150°C
Thermal Resistance Junction-to-Ambient ..., 25°C{W

MECHANICAL SPECIFICATIONS

700, 701 SERIES
A310a’¥‘62:_4 —vip—‘?izr?nglﬁéopper
.875
-i,sm REF -l'
+ -1 T -
[AC AC AC 460 MAX. 3
| A
| Rl o
L.zss
_’1‘.030 MAX.*]
Dimensions in inches. Typical Weight — 3.5 grams
MARKING
Alternating Current Input A.C.
Cathode — Positive Output | 4
Anode — Negative —

Part number is printed on the body.
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700, 701 SERIES

Electrical Specifications (at 25°C unless noted) Maximum Ratings
Maximum
Maximum Leakage Maximum Average Non-Repetitive
PIV Forward Current Reverse D.C. Output Sinusoidal
Per Voltage Drop Per Leg @ PIV Recovery Current Surge
Type Leg Per Leg T, =25°C T, = 100°C Timet T, = 55°C (8.3ms)
Volts A A ns Amps Amps
Standard 700-1 100
Recovery 700-2 200
700-3 300
700-4 400 10V @ 0.5A 2 100 25 25
700-5 500
700-6 600
Fast 701-1 100
Recovery 701-2 200
701-3 300
701-4 400 1.1V@ 0.5A 2 100 500 2.25 20
701-5 500
701-6 600

tMeasured in a reverse recovery circuit switching from 10mA forward to 10mA reverse current recovering to SmaA.

Typical Forward Voltage Per Leg
vs. Forward Current

Typical Forward Voitage Per Leg
vs, Forward Current

Typical Leakage Current vs. PIV

10 10 ———r
5 700 SERIES 701 SERIES o1 ALL SERIES [
5 ? .
02 ~50°C
2 L 2 r, 05 1|
: AN d < 1 % 3 1
£ 4 e g -
& 5 /Z / ]Z Z s Y, £ 2
o 3
S 2 A / ]Z z & S = 25°C
S S g * SIS s !
g 1 SISTEH 2 1 SYS/w/8 o 2
< ¥ RN < SRS w
= .05 2 .05 g 5
: / : / s —
Lo.02 L .02 / [ § 20 T $75°C |
01 [ / .01 / 50
005 / 005 100
/ / / 200
.002 o
/111 /11 e
.001 .001 1,000
0 2 4 6 8 1 12 14 0o 2 4 6 .8 1 12 14 150 100 50 0
FORWARD VOLTAGE (V) FORWARD VOLTAGE (V) % OF PIV
Reverse Recovery Circuit
UZ 840 .
1K Current Derating Curve
AAA % ) ¢ 100 ——— ==
\\q
+ 990Q <
9] <1 CONVECTION
I 0 Z COOLED
2 N
20V D.C. D.U.T. 10V D.C. & 50 <
° N
o~ AY
o 0 NI
N
J
109 Scope 1
0
0 50 100 150 200
——0 AMBIENT TEMPERATURE (°C)
—
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RECTIFIER ASSEMBLIES
Three Phase Bridges, 20-40 Amp,
High Efficiency, ESP

FEATURES

e Current Ratings: to 40A

® Recovery Time: 50ns

® Surge Ratings: to 250A

® PIVs: from 50 to 150V

® Only Fused-in-Glass Diodes Used

e Exceptionally High Efficiency

e Aluminum Heat Sink Case, Electrically Insulated

ABSOLUTE MAXIMUM RATINGS

Peak Inverse VOItages ...,
.. See Electrical Specifications
See Electrical Specifications
—65°C to 4-150°C

Maximum Average D.C. Output Current ...
Non-Repetitive Sinusoidal Surge (8.3ms)
Operating and Storage Temperature Range
Thermal Resistance Junction to Ambient, All Series .
Junction to Case, 800 Series
Junction to Case, 801 Series

MECHANICAL SPECIFICATIONS

800, 801 SERIES

DESCRIPTION

This series of three phase bridges

offers the highest efficiency possible

for applications where nothing else

will do. The series allows operation at full
power at high frequencies.

50 to 150V

20°C/W
. 25°C/W
3.0°C/W

.385
@{ 365
\‘174 DIA

390 b— ‘164 DA
(2 PLACES)

Typical Weight — 30 grams
Dimensions in inches.

800, 801 SERIES

MARKING

Alternating Current Input AC.
Cathode — Positive Output | +

Anode — Negative —

Part number is printed on the body.
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800, 801 SERIES

Electrical Specifications (at 25°C unless noted) Maximum Ratings
Maximum Maximum
Maximum Reverse Maximum Average Non-Repetitive
PIV Forward Leakage Current Reverse D.C. Output Sinusoidal
Per Voltage Drop Per Leg @ PIV Recovery Current Surge (8.3ms)
Type Leg Per Leg T,=25C | T, =100°C Time* T.=55C | T.=100°C T, =100°C
Volts uA uA ns Amps Amps Amps
ESP 800-1 50
Recovery 800-2 100 95V @ 10A 20 1000 50 40 25 250
800-3 125
800-4 150
ESP 801-1 50
Recovery 801-2 100 95V @ 6A 10 300 50 20 16 125
801-3 125
801-4 150

*Measured in a reverse recovery circuit switching from 1A forward to 1A reverse current recovering to 0.5A.

Forward Pulse Current vs Pulse Duration

Forward Pulse Current vs Pulse Duration

[T T T T ~
3 320 y;é(dgglﬁg\?g |F1|1NPF'?JT 3
© 0 Hz
< | < < 160 VAX. CURRENT IF INPUT
= 280 £ 140 /] FREQUENCY IS < 110Hz
Z 40 O z B UL
] W 120 I
@ D — 800 SERIES x ~ [— 801 SERIES
< 200 TR ; % 100 ST
© 160 O go NS
- ] ™~ [ N~
5120t S 2 60 Se
= 80 T E 40 T~
=] L o] M~
2 40 - o 20 | ’_-~l
0 0
01 .02 .05 2 5 1 2 10 20 01 .02 .05 .1 .2 5 1 2 5 10 20
DURATION (SEC.) DURATION (SEC.)
Current Derating Curve
i 7
——800 SERIES
g 35 -
[
z 30 ™
oz 25
= 801 SERIES N
(8] 20 M
=15 =
2 ~N
% 10
o 5 ™~
0 |
0 55 100 150

UNITRODE CORPORATION « 580 PLEASANT ST.
WATERTOWN, MASS. 02172 « TEL. (617) 926-0404
TWX (710) 327-1296 » TELEX 922-414

CASE TEMPERATURE (°C)

218

PRINTED IN U.S.A.




800, 801 SERIES

Typical Forward Voltage Per Leg Typical Forward Voltage Per Leg
vs. Forward Current vs. Forward Current
100 T T T > 100 801 SERIES —
% 800 SERIES / // 5 :
T
Z/&/ 20 Z AN
° oo Rar
10 A AN/ 10 b
g 44 < 5 Vavavi
= 5 A - -
— z
z / w2 / / /
w 2 g / /
& of S5 1 /
S 3 o & o /Q
o (= [8[e a5 A
2 05 .Y By O < ISYs [o
s 4 o
< |8 z 2 * 3o [©
=, / ] & /1771
e L LU - |
— ) [ 05 / / i
° .02 /
01 / /
01 / / / 1.23456.78.9 11 13
103 5 7 9 1.1 1.3 15 FORWARD VOLTAGE (V)

FORWARD VOLTAGE (V)

Typical Leakage Current vs. PIV Typical Leakage Current vs. PIV
.01 o1 !
801 SERIES T T . 800 SERIES
.02 T = —50°C .02
1 X > 1 T = —50°C
2 R 2
< | T <
3 LT 2
5! z 1 +25°C
T = +25°
g 2 i -
= , =
© 10 T = +75°C l/l/ o (
5, ——T 8 10
g 2 Vr ;t 20 e
g = T = +75°<_://
- 100 -
T = +125°C 1 d
200 100
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f, 200
1K N N
t t = +125°C
125 100 75 50 25 ® ‘ —
% OF PIV 125 100 75 S0 25 0
% OF PIV
Reverse-Recovery Circuit Characteristic Waveform
——w tee  je—
+ D.U.T. N
Constant current PULSE | \
supply for GENERATOR f Irec
If; for ig; l l
High Z, 10 Low Z,, Fast t —T- (o] \
NOTE 3 OSCILLOSCOPE + T
IR
NOTES: , SET TIME BASE 1
1. Oscilloscope: Rise time < 3ns; input impedance = 509. FOR 5 NS/CM

2. Pulse Generator: Rise time < 8ns; source impedance 109.
3. Current viewing resistor, non-inductive, coaxial recommended.
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RECTIFIER ASSEMBLIES
Single Phase Bridges, 20-35 Amp,
High Efficiency ESP Series

FEATURES

® Current Ratings: to 35A

® Recovery Time: 50ns

® Surge Ratings: to 250A

® PlVs: from 50 to 150V

® Only Fused-in-Glass Diodes Used

® Exceptional High Efficiency

e Aluminum Heat Sink Case, Electrically insulated

ABSOLUTE MAXIMUM RATINGS
Peak Inverse Voltage ..o .
Maximum Average D.C. Output Current
Non-Repetitive Sinusoidal Surge (8.3ms)
Operating and Storage Temperature Range

...................................... 50 to 150V
. See Electrical Specifications
. See Electrical Specifications
—65°C to 4-150°C

802, 803 SERIES

DESCRIPTION

This series of single phase bridges
offer the highest efficiency possible
for applications where nothing else
will do. The series allow operation at
full power at very high frequency.

Thermal Resistance Junction to Ambient, 802 Series ... 20°C/W
803 Series ... 25°C/W
Junction to Case, 802 Series ............. 25°C/W
803 SErIeS ..o, 5°C/W
MECHANICAL SPECIFICATIONS
802 SERIES
T
755 -
735
Dimensions in inches. Typical Weight — 10 grams
803 SERIES
1
:8§§g I
TT‘T};I;H Io—T—6\ s
AT
l ggm Nl E G on
2 ﬁ% %
.750
MAX.
i iy
i._,SlO*

.490

Dimensions in inches. Typical Weight — 20 grams
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802, 803 SERIES

Electrical Specifications (at 25°C unless noted)

Maximum Ratings

Maximum Maximum Non-Repetitive
Maximum Reverse Maximum Average sinusoidal
PIV Forward Leakage Current Reverse D.C. Output Surge (8.3ms)
Per Voltage Drop Per Leg @ PIV Recovery Current
Type Leg Per Leg T,=25C | T, =100°C Time* T.=55°C | To=100°C T, = 100°C
Volts nA LA ns Amps Amps Amps
ESP 802-1 50
Recovery 802-2 100 95V @ 10A 20 1000 50 35 225 250
802-3 125
802-4 150
ESP 803-1 50
Recovery 803-2 100 95V @ 6A 10 300 50 20 16 125
803-3 125
803-4 150

*Measured in a reverse recovery circuit switching from 1A forward to 1A reverse current recovering to 0.5A.

100
50

20
10

FORWARD CURRENT (A)

.01

.01
.02

10
20

LEAKAGE CURRENT (uA)

100
200

1K

Typical Forward Voltage Per Leg
vs. Forward Current

T 1T 1 5%
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7/ i
//A/
N
© /4
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Tl jJo
A oy ;\\, :C”
/ I
f
AN
7/ /]

1 3 5 7 9 11 13 15
FORWARD VOLTAGE (V)
Typical Leakage Current vs. PIV

802 SERIES

T = —50°C

T = 425°C

T
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/
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Typical Forward Voltage Per Leg
vs. Forward Current
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Typical Leakage Current vs. PIV
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802, 803 SERIES

Current Derating Curve

40

35

30

802 SERIES 11

25

/

20

15
10

803 SERIES

1/

OUTPUT CURRENT (Adc)

Overload Current vs. Duration

55 100

150

CASE TEMPERATURE (°C)
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o 803 SERIES [t~ 2
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DURATION (SEC.)
Reverse-Recovery Circuit
+ D.UT
Constant current PULSE
supply for GENERATOR
I for tg;
High Z, 19 Low Z,, Fast t
NOTE3 OSCILLOSCOPE +

NOTES:

L

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.
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Overload Current vs. Duration
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RECTIFIER ASSEMBLIES

Doublers and Center Tap
High Efficiency, ESP

FEATURES
e Current Rating: to 20A

, 20 Amp,

o Aluminum Heat Sink Case, Electrically Insulated

® Recovery Time: 50ns

e Surge Rating: to 250A

® P[Vs: from 50 to 150V

® Only Fused-in-Glass Diodes Used
o Exceptional High Efficiency

ABSOLUTE MAXIMUM RATINGS

804 SERIES

DESCRIPTION

This series of doublers and center tap
rectifiers offer the ultimate in high
efficiency application. The rectifiers are
particularly suited to switching regulator
supplies where very fast recovery time
and low forward drop are of prime
importance.

Peak Inverse VOIAge ... e 50 to 150V
Maximum Average D.C. Output Current
@ T = F55°C e 20A
@ T = F100°C e 14A
Non-Repetitive Sinusoidal Surge (8.3ms)
@ Ty = F100°C e 250A
Operating and Storage Temperature Range ..., —65°C to +150°C
Thermal Resistance Junction to Ambient ..., 10°C/W
JUNCEION 10 CaSE ..o, 3.0°C/W
MECHANICAL SPECIFICATIONS
804 SERIES
- * Y
s e oo
¥ oo o oo e
1.490 +
1.470 AC AC
HP"
3123 E ﬁ g 660 MAX.
3oz Ao Ly I v
¥ i i AC AC
135 GNP
115 N
Dimensions in inches. Typical Weight — 10 grams

MARKING
Alternating Current Input AC. t
Cathode — Positive Output | +

Anode — Negative
Part number is printed on the body.

Add suffix P, N, or D for terminal
configuration P, N, or D.

For example, for center tap
configuration, P, order 804-1P
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Electrical Specifications (at 25°C unless noted)

804 SERIES

Maximum
Maximum Leakage Maximum
Type PIV Forward Current (uA) Reverse
Per Voltage Drop Per Leg @ PIV Recovery
Leg Per Leg T, = 25°C T, = 100°C Time*
Volts UA LA ns
ESP 804-1 50
Recovery — 804-2 100 95V @ 10A 10 500 %0
804-3 125
8044 150

*Measured in a reverse recovery circuit switching from 1A forward to 1A reverse current recovering to 0.5A.

Typical Forward Voltage Per Leg

vs. Forward Current

100

5 /47'
2 A/ /0
v
1o AN/
g 5 //l//
: /
g 2 /
o of ¥
=R ,@/00
o > [8]O
2 05 15/7 @7/9
< |8
Z 2 /
25
: //A //
.01 i l
1 3 5 7 9 11 13

FORWARD VOLTAGE (V)

UNITRODE CORPORATION « 580 PLEASANT ST.
WATERTOWN, MASS. 02172 » TEL. (617) 926-0404
TWX (710) 327-1296 + TELEX 922-414

1.5
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LEAKAGE CURRENT (uA)

Typical Leakage Current vs. PIV

.01
.02
1 T = —50°C
2
1 T =425°C /
S,
2
10
20 -
T=45C_—
»
100
200
T =+125°C |~
1K
125 100 75 50 25 0
% OF PIV
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OUTPUT CURRENT (Adc)
N B D © O
o &5 66 o

Forward Surge Current vs. Duration Current Derating Curve

804 SERIES

] [
'g 40
MAX. CURRENT IF INPUT < 35
/I FREQUENCY IS < 110Hz =
L z 30
&
2 25
™~ 20
] © ]
I THH 21 804 SERIESH I
= 10
[ =]
B04 SERIES - o s
ER 0
.01 .02 05 .1 .2 .5 1 2 5 10 20 0 55 100 150

DURATION (SEC.) CASE TEMPERATURE (°C)

Reverse-Recovery Circuit

+ D.U.T.
Constant current PULSE
supply for GENERATOR
1; for lr;
High Z, 190 Low Z., Fast t
NOTE3 OSCILLOSCOPE +

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.

Characteristic Waveform

l -t
N
fe Al lrec
o Wg |
\ Ir
SET TIME BASE T
FOR 5 NS/CM
UNITRODE CORPORATION + 580 PLEASANT ST.
WATERTOWN, MASS. 02172 « TEL. (617) 926-0404
TWX (710) 327-1296 « TELEX 922-414 225
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SCRs
DA, Planar

FEATURES

e Maximum Gate Trigger Current: 2, 20 or 200xA
o Tight Gate Trigger Voltage Range: .44 to .6V

® Voltage Ratings: to 400V

® Specified for dv/dt and Switching Time

ABSOLUTE MAXIMUM RATINGS

Repetitive Peak Off-State Voltage, Vpgy oo
Repetitive Peak Reverse Voltage, Vpgyy -oooooovvvoneeee.

Non-Repetitive Peak Reverse Voltage, Vi,
Non-Repetitive Peak Off-State Voltage, Vg,
D.C. On-State Current, I;

75°C Ambient ...

AA100-AA104
AA107-AAl111
AA114-AA118

DESCRIPTION

This data sheet describes Unitrode's AA Series 0.5A SCRs designed for low-current
sensing applications. Units are available in a complete range of blocking voltages
from 60 to 400 volts.

The AA100 series offers a maximum gate trigger current of 2.0 microamps making
it the most sensitive device of its type. The AAL07 series has a maximum I of
201A while this parameter is specified at 200xA for the AA114 series.

_ 100°C Case
Repetitive Peak On-State Current, lipyy ..o UP t0 30A oo
Peak One Cycle Surge (Non-Rep.) On-State Current, ligy ... BA oot

Peak Gate Current, Igy ..o,

Average Gate Current, Iy,

Reverse Gate Voltage Vgp ..o,

Operating and Storage Temperature Range

MECHANICAL SPECIFICATIONS

195T 230
172014 = 559 DIA
l [ =
020 4.002
,JI (20 017 £ 0%%p1a,

Dimensions in inches.

AA100-AA104 AA107-AAT11 AA114-AA118

TO-18

1100 =010 DIA.
GATE
90° = 5° |
CATHODE =5

w

226 mm UNITRODE



AA100-AA104 AA107-AA11l  AA114-AAl18
ELECTRICAL SPECIFICATIONS (at 25°C unless noted)

Parameter Symbol Min. Typical Max. Units Test Conditions

SUBGROUP 1
Visual & Mechanical — — —_ — —_ —
SUBGROUP 2 (25°C TESTS)
Off-State Current IorM — 01 0.1 wA Rex = 1K, Ve = Rating
Reverse Current Iram - 01 0.1 pA Rek = 1K, Vppy = Rating
Reverse Gate Current ler — 0.1 0.2 eA Ver = 2V
Gate Trigger Current lot Rgs = 10K, V, = 5V

AA100-104 — 0.2 20 sA

AA107-111 — 20 20 pA

AA114-118 — 20 200 uA
Gate Trigger Voltage Ver 0.44 0.52 0.60 Vv Rgs = 1002, V, = 5V
On-State Voltage V; — 11 15 \" I; = L0 A (pulse)
Holding Current I 0.3 0.5 20 mA Rex = 1K
SUBGROUP 3 (25°C TESTS)
Off-State Voltage — Critical Rate of Rise dv/dt 50 100 — Vius Rex = 1K, Vp = 30V
Gate Trigger — on Pulse Width tpg (ON) — 0.5 2.0 us lc = 10mA, I; = 1A, V, = 30V
Delay Time ty — 0.6 — uS le = 10mA, I; = 1A, V, = 30V
Rise Time t. — 0.4 — us lg = 10mA, |1 = 1A, V, = 30V
Circuit Commutated Turn-off Time t, — 20 50 us I =1A, I = 1A, R = 1K
SUBGROUP 4 (125°C TESTS)
Off-State Current 1orm — 10 20 uA Rk = 1K, Ve = Rating
Reverse Current Trwm — 30 100 pA Rex = 1K, Ve = Rating
Gate Trigger Voltage Ver 0.15 0.2 — V) Rgs = 1009, V, = 5V
Holding Current 1y 0.2 0.4 15 mA Rex = 1K

Note: Blocking voltage ratings apply over the full operating temperature range, provided the gate is connected to the cathode through a re-
sistor, 1000 ohms or smaller, or other adequate bias is used.

Gate Trigger Current Gate Trigger Current
AA100 Series AA107 Series
80 800
= 60
z -
3 < 600
5 4 =
2 | 2
& L o T 400
T u >
o ALL UNITS FIRE o
= ler MAX. o
o 0 ul 200 I
e 1o MIN. ~ 2 ALL UNITS FIRE
x NO UNITS FIRE = —
:_20 = ler MAX.
g B0 N /)
s .
S_40 3 o W
| | NO UNITS FIRE /)
5 5200
—60 — =
—80 J —400
—65 —25 0 25 50 75 100 125 150 —65 —25 0 25 50 75 100 125 150
T,— JUNCTION TEMPERATURE (°C) T, — JUNCTION TEMPERATURE (°C)

UNITRODE CORPORATION « 580 PLEASANT ST.
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AA100-AA104 AA107-AA111  AAl14-AA118

Gate Trigger Current Gate Trigger Voltage
AA114 Series
800 1.4
< 600 s 12
s o
w <C 1
[ 4 [
o 400 -
=) ALL UNITS FIRE Q
© y x 8 !
£ 200 lsr MAX. oo ALL UNITS FIRE
3 / 7 4 %7 Ver MAX.
= x 6
£ / =y
E 0 < WW%
g Igr MIN. G 4 vk %
. | o1 MIN.
5—200 K
- 2 <
-400 0
—65 —25 0 25 50 75 100 125 150 —65 —25 25 50 75 100 125 150
T, — JUNCTION TEMPERATURE (°C) T, — JUNCTION TEMPERATURE (°C)
Max. Holding Current Min. Holding Current
50 50
< <
E 2 E 2
£ | Rex = 1002 E ,
w 1o w
& \N &
> 5 — > 5
(&) Q
g ] 1K g 5 |Rox = 1002
< 2 e Z
g e 8 \—\_\J\ i
o — 2 1
I 1 X T
¢ B Z 1K '
g 5 ’\t\_\ E .5 —
o
I Rex = 10K N\\J ! ——
I 2 = 2R, = 10K |
. N -
1 = 1 ]
s —
05 .05
—65 —25 0 25 50 75 100 125 150 —65 —25 0 25 50 75 100 125 150
T, — JUNCTION TEMPERATURE (°C) T, — JUNCTION TEMPERATURE (°C)
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AA100-AA104 AA107-AA111 AAl114-AA118

Avg. Current vs. Case Temperature
P, — POWER DISSIPATION (W)
5 4 3 2 1

DC
SN
N
N
3 i \\

Ity — AVG. ON-STATE CURRENT (A)

1 \

90 100 110 120 130 140 150
T — MAX. CASE TEMPERATURE (°C)

C max

Avg. Current vs. Ambient Temperature
fD_ PO:\SNER DISSII;ATION (Wi

0
4= . , , |
<
N\
Z 3
g [6s \\
3
o DN
w
o2t \ N
-4
& N \
g AN
T 1 N
0
0 25 50 75 100 125 150
T, 1o — MAX. AMBIENT TEMPERATURE (°C)
Surge Current
YR I, BEFORE SURGE — O

8
/

10 — \\
5 A
-\

SOLID N

LINE: \‘\ T, = 100:C—
1 LRATED \\ T. = 100°C

BLOCKING NN

| VOLTAGE MAY [~

"5 "BE APPLIED N

AFTER SURGE \
2 -DASH LINE:

BLOCKING VOLTAGE MAY

.1 + NOT BE SUSTAINED FOR 0.1
SECONDS AFTER SURGE

.05 | | | 1 |
1075 107% 107 1072 107! 1 10 102 10°
SURGE DURATION (s)

lyq, — PEAK SURGE (NON-REP.) ON-STATE CURRENT (A)
~
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SCRs AD100-AD104
AD107-AD111
1.6 Amp, Planar AD114-AD118

FEATURES DESCRIPTION

e Maximum Gate Trigger Current: 2, 20 or 200uA  This data sheet describes Unitrode’s AD Series 1.6A SCRs designed for medium-
o Tight Gate Trigger Voltage Range: .44 to .6V current control and sensing applications. Units are available in a complete range
e Voltage Ratings: to 400V of blocking voltages from 60 to 400 volts.

® Specified for dv/dt and Switching Time

The AD100 series offers a maximum gate trigger current of 2.0 microamps making
it the most sensitive device of its type. The AD107 series has a maximum I of
20xA while this parameter is specified at 200xA for the AD114 series.

ABSOLUTE MAXIMUM RATINGS

Repetitive Peak Off-State Voltage, Vpgy oovoorvviienen.
Repetitive Peak Reverse Voltage, Vpgys --..-..- .
Non-Repetitive Peak Reverse Voltage, Vi, ...
Non-Repetitive Peak Off-State Voltage, Vi,
D.C. On-State Current, I,

75°C AMDBIENt ..o

Repetitive Peak On-State Current, gy oo
Peak One Cycle Surge (Non-Rep.) On-State Current, I, ...
Peak Gate Current, Iy oo
Average Gate Current, Ig sy, -
Reverse Gate Voltage, Vg oo

Operating and Storage Temperature RaNge ...

MECHANICAL SPECIFICATIONS

AD100-AD104 AD107-AD111 AD114-AD118 T0-5

.370
.335%

-+.002
335 1 o7 TN
.305

Dimensions in inches.

@U
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AD100-AD104 AD107-AD111 ADI114-AD118
ELECTRICAL SPECIFICATIONS (at 25°C unless noted)

Parameter Symbol Min. Typical Max. Units Test Conditions

SUBGROUP 1
Visual & Mechanical — — — — —
SUBGROUP 2 (25°C TESTS)
Off-State Current loam — 01 0.1 pA Reg = 1K, Vpry = Rating
Reverse Current Irrm — .01 0.1 sA Rek = 1K, Vggy = Rating
Reverse Gate Current ler — 0.1 0.2 pA Ver =2V
Gate Trigger Current ler Res = 10K, V, =5V

AD100-104 — 0.2 20 uA

AD107-111 — 2.0 20 uA

AD114-118 — 20 200 uA
Gate Trigger Voltage Ver 0.44 0.52 0.60 \ Res = 100, V, = 5V
On-State Voltage V; — 11 15 \' 1; = 1.0 Amp {pulse)
Holding Current 1y 0.3 0.5 2.0 mA Rex = 1K
SUBGROUP 3 (25°C TESTS)
On-State Voltage-Critical Rate of Rise dv/dt 50 100 — V/us Reg = 1K, Vp = 30V
Gate Trigger-on Pulse Width t.g (on) — 0.5 2.0 us lg = 10mA, I = 1A, V, = 30V
Delay Time ty —_ 0.6 — s lg = 10mA, |; = 1A, Vp = 30V
Rise Time t — 0.4 — us le = 10mA, I; = 1A, V, = 30V
Circuit Commutated Turn-off Time iy — 20 50 us I =1A 1, =1A, R = 1K
SUBGROUP 4 (125°C TESTS)
Off-State Current IorM — 10 100 J7.8 Rek = 1K, Vpry = Rating
Reverse Current Y — 30 100 uhA Rek = 1K, Vgpy = Rating
Gate Trigger Voltage Ver 0.15 0.2 — \ Regs = 100, V, = 5V
Holding Current Iy 0.2 0.4 1.5 mA Rex = 1K

Note: Blocking voltage ratings apply over the full operating temperature range, provided the gate is connected to the cathode through a re-
sistor, 1000 ohms or smaller, or other adequate bias is used.

Gate Trigger Current Gate Trigger Current
AD100 Series AD107 Series
80 800
<
)
~ 60 [
<
3 E 600
E 40 % |
& ALL UNITS FIRE S 400 ALL UNITS FIRE
T 2 / ! x
o} T T w
o ler MAX. ©
% IO Illllllllllllll'll ISNEBI2RREBVINSL] 9
o 0 T T & 200
<] lg; MIN. w
@ = R
= —20 — < Ig; MAX.
w NO UNITS FIRE (19 0
Z w0 . io; MIN, q%/////A
L —200 F /
W
S_s60 NO UNITS FIRE
—80 J —400 F 1
—65 —25 0 25 50 75 100 125 150 —65 —25 0 25 50 75 100 125 150
T, — JUNCTION TEMPERATURE (°C) T, — JUNCTION TEMPERATURE (°C)
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AD100-AD104 AD107-AD111 AD114-AD118

Gate Trigger Current
AD114 Series Gate Trigger Voltage

~ 800 1.4
3
-
g 600 o 12
g u
3 ALL UNITS FIRE ¢
o 400 J* art ALL UNITS FIRE]
uw o
(] >
o 7 .. MAX. 8
& 200 0 D o § 7 v
G,
" W /‘///// ;// 7 / e & A/ 7 " May,
< =
S, Uit o )
v -
5 fer MIN: W 3 4 Sr 1y, W y
- | | 7
—200 ‘ 5, A
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—0 [ | . e
—65 —25 0 25 50 75 100 125 150 —65 —25 0 25 50 75 100 125 150
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Max. Holding Current Min. Holding Current
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Avg. Current vs. Case Temperature
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SCRs

.5 Amp, Planar

FEATURES
e Maximum Gate Trigger
® Voltage Rating: to 200V

Current: 400:A

® Typical Blocking Current: 0.02:A

® Gate Trigger Voltage: 0.

TYPICAL APPLICATIONS
Lamp Driving

Relay Driving

Relay Replacement
Alarm Systems

Counters

4 to 0.8V

Process Controls
Pressure Controls
Display Systems
Touch Switches

CB200-CB203

DESCRIPTION
The CB200 Series are low cost/high performance thyristors (SCRs) for use in data
processing and industrial systems requiring first quality-mass produced components.

This design uses a hermetically sealed metal case with Unitrode’s unique oxide
passivated junctions to ensure reliability and parameter stability. Industry
standard TO-18 outline simplifies mounting and ensures interchangeability.

Remote Controls

High Current SCR Driving
Timers

Temperature Controls

and many other current sensing and control applications

ABSOLUTE MAXIMUM RATINGS

Repetitive Peak Off-State Voltage, Vpry

Repetitive Peak Reverse

Non-Repetitive Peak Reverse Voltage, Vg - -
Non-Repetitive Peak Off-State Voltage, Vg

On-State Current, [,

100°C CASE ...vooeieeeere e 0.5A
75°C AMDBIBNT ..o 0.25A
Repetitive Peak On-State Current, I, .

Surge (Non-Rep.) On-Sta

Voltage, Vipu

te Current, I,

Peak Gate CUITENE, Doy oot b 0.25A
Average Gate Current, g,y 25mA
Reverse Gate Current, I,
Reverse Gate Voltage, Vg,
Operating and Storage Temperature Range

MECHANICAL SPECIFICATIONS

CB200-CB203 TO-18

.
210 SMIN, .100 #.010 DIA. cATE
170
_ 90° % 5° |
=~ 5
195, 20 CATHODE
17820 == 209 A
1 — 450
ANODE
_4 L_.ozo 017 +002p
MAX. —.001 048

Dimensions in inches.

|
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CB200-CB203
ELECTRICAL SPECIFICATIONS (at 25°C unless noted)

Test Symbotl Min. Typical Max. Units Test Conditions
Subgroup 1
Visual and Mechanical
Subgroup 2 (25°C)
Off-State Current I | — 0.02 0.5 uA Rk = 1K, Ve = RATING
Reverse Current Irrim —_ 0.02 0.5 vA Rek = 1K, Vgpy = RATING
Gate Trigger Current let — 20 400 uA Regs = 10K, Vp = 5V
Gate Trigger Voltage Ver 0.4 0.52 0.8 \ Res = 1009, V, = 5V
On-State Voltage I Vs —_— 11 15 \Y I; = 0.5A (PULSE TEST)
Holding Current Iy 0.3 0.8 30 mA Rey = 1K
Subgroup 3 (25°C)
Off-State Voltage-Critical Rate of Rise dv_/dt 50 100 — V/us Rex = 1K, Vp = 30V
Gate Trigger-on Pulse Width [ (on) — 0.5 — us lc =10mA, I; = 1A, V, = 30V
Delay Time 4 — 0.6 — us lg = 10mA, 1; = 1A, Vy = 30V
Rise Time t, — 0.4 — 1S lg = 10mA, I; = 1A, V, = 30V
Circuit Commutated Turn-off Time tq — 20 — us I; = 1A, I = 1A, Ry = 1K
Subgroup 4 (125°C)
High Temp. Off-State Current lorm — 10 100 1A Rek = 1K, Vppy = RATING
High Temp. Blocking Current lrrm — 10 100 uA Rek = 1K, Vipy = RATING
High Temp. Gate Trigger Voltage Ver 0.12 0.2 — \ Rgs = 10092, V, =5V
High Temp. Holding Current Iy 0.2 — 20 mA Rek = 1K

Note: Blocking voltage ratings apply over the full operating temperature range, provided the gate is connected to the cathode through a re-
sistor, 1000 ohms or smaller, or other adequate bias is used.

TYPICAL CHARACTERISTICS

1. Gate Trigger Current 2. Gate Trigger Voltage
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S
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£ o /L o 3
| LT i ot sz
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—800 I ] 0
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CB200-CB203

3. Off-State Current 4. Maximum Holding Current
1000 50
100 4 § 2
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c bR = | s o Rey = 100?2\\\
E 10 T T 71 7 @ 5 I |
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=] I 9]
M / L7 z 5 Ree = 1K E—
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1] 7
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5. Minimum Holding Current 6. On-State Current vs. Voltage
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CB200-CB203

1. Average Current vs. Case Temperature 8. Average Current:vs. Ambient Temperature
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SCRs CD200-CD203
1.6 Amp, Planar

FEATURES DESCRIPTION
® Maximum Gate Trigger Current: 400zA The CD200 Series are low cost/high performance thryristors (SCRs) for use in data
® Voltage Rating: to 200V processing and industrial systems requiring first quality-mass produced components.

e Typical Blocking Current: 0.02:A
® Gate Trigger Voltage: 0.4 to 0.8V

TYPICAL APPLICATIONS

Lamp Driving Process Controls Remote Controls

Relay Driving Pressure Controls High Current SCR Driving
Relay Replacement Display Systems Timers

Alarm Systems Touch Switches Temperature Controls
Counters and many other current sensing and control applications

ABSOLUTE MAXIMUM RATINGS

Repetitive Peak Off-State Voltage, Vpgyy oo
Repetitive Peak Reverse Voltage, Vipy oo
Non-Repetitive Peak Reverse Voltage, Ve ...
Non-Repetitive Peak Off-State Voltage, Vpgy
D.C. On-State Current, I;

75°C AMDBIENT ..o 045A s

85°C C@SE ..ottt e LBA e
Repetitive Peak On-State Current, Iz ..o
Peak Surge (non-rep.) On-State Current, ;g ...
1%t (For Times Exceeding 1.5MS) ....ccccoovccoronerercs e
Peak Gate Current, lgy, ..o,
Average Gate Current, lg .y -
Reverse Gate Current, Igp s
Reverse Gate VOIAEE, Vigp - sttt
Operating and Storage Temperature RaNge ...,

MECHANICAL SPECIFICATIONS

CD200-CD203 TO-5

.260
.240——>4—71A5 MIN.—
_yyle030
370 -010
335 !
Nl===———x
j z +.002
335 o017 T
E —.001
305

Dimensions in inches.

i
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ELECTRICAL SPECIFICATIONS (at 25°C unless noted)

CD200-CD203

Test Symbol Min. Typical Max. Units Test Conditions
Subgroup 1
Visual and Mechanical
Subgroup 2 (25°C)
Off-State Current lorm — 0.02 05 A Rek = 1K, Vo = RATING
Reverse Current larm — 0.02 0.5 pA Rek = 1K, Vgry = RATING
Gate Trigger Current ler — 20 400 rA Rgs = 10K, Vp = 5V
Gate Trigger Voltage Ver 04 0.52 0.8 v Rgs = 1009, V, = 5V
On-State Voltage V; — 11 14 \ I; = 0.5A (PULSE TEST)
Holding Current Iy 0.3 0.5 30 mA Rex = 1K
Subgroup 3 (25°C)
Off-State Voltage-Critical Rate of Rise dv_/dt 50 100 — V/us Rex = 1K, Vp = 30V
Gate Trigger-on Pulse Width t.g {on) — 0.5 — us lg = 10mA, I; = 1A, V, = 30V
Delay Time ty — 0.6 — us le = 10mA, I; = 1A, V, = 30V
Rise Time t. — 0.4 — us lg = 10mA, I; = 1A, V, = 30V
Circuit Commutated Turn-off Time tq — 20 — 1S I; = 1A, I = 1A, Rgy = 1K
Subgroup 4 (125°C)
High Temp. Off-State Current Inrm — 10 100 uA Rk = 1K, Vg = RATING
High Temp. Reverse Current RRM - 10 100 A Rek = 1K, Vepy = RATING
High Temp. Gate Trigger Voltage Ver 0.12 0.2 —_ v Res = 1009, V, = 5V
High Temp. Holding Current Iy 0.2 — 2.0 mA Rexk = 1K

Note: Blocking voltage ratings apply over the full operating temperature range, provided the gate is connected to the cathode through a re-
sistor, 1000 ohms or smaller, or other adequate bias is used.

Gate Trigger Current
1600
< 1200
£
i ALL UNITS FIRE
& 800
S//)N
[+ 4
W 400 D lg; MAXIMUM
ﬁé 7 T,
e AT
’_
g ler MINIMUM
|
400
- NO UNITS FIRE
—800
—65 —25 0 25 50 75 100 125 150
T, — JUNCTION TEMPERATURE (°C)
Off-State Current
1000
< 100 e
2 /
v Viy = RATED VOLTAGE s
4 Ve
g 10 | [~ )
© MAXIMUM 7
3 A
w1 v
= Ve
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b " TyPICAL
uu.'_ 1 P
(o) ///
Pl
| _-
i
.001
25 50 75 100 125 150

T,— JUNCTION TEMPERATURE (°C)

Gate Trigger Voltage

I
=
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ALL

UNITS Fi
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Wi

W

Ve — GATE TRIGGER VOLTAGE (V)

4
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2 ] <
NO UNITS FIRE
0 [ SRS B
—65 —25 0 25 50 75 100 125 150
T, — JUNCTION TEMPERATURE (°C)
Maximum Holding Current
. 50
<
N
-
R ——
g 10 [
2 Re, = 1008
8 5 GKl -\ -
z \\\lﬁ
9 2 FGKIIK —
2 | —
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=) —
=
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<
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% .1
<<
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—65 —25 0 25 50 75 100 125 150

T, — JUNCTION TEMPERATURE (°C)
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SCRs CM100-CM104
Military/Aerospace, 5 Amp, Planar

FEATURES DESCRIPTION

® Holding Current: less than 3mA Unitrode’s CM 100 Series 5A SCR has been designed specifically for Military-

® Turn-on Time: 0.5us Aerospace applications.

: gl:;(grf\iLelré\f%?tgv'/f&gger Current: 200 A unique combination of planar p'assivation and stud mounting in a TO-59 package

e Voltage Rating: to 400V enables. this 5A SCR to operate W|_th a peal_< recurrent forward pul'se cyrrent )

e Pulse Current: to 50A capability of up to 50A. These dgvnces are ideal for {\C and DC SW|tch|pg PPeratlons,

e Designed for Operation —65°C to +150°C pulse modulator discharge devices, converters and inverters, and squib firing
applications.

® Available in Hermetic TO-59 Package

ABSOLUTE MAXIMUM RATINGS

cM100
Repetitive Peak Off-State Voltage, Vppy oo 60v
Repetitive Peak Reverse Voltage, Vpgyy -oovoovovvveinenees 60V.
D.C. On-State Current, I;
100°C CASE ..o e e

Repetitive Peak On-State Current, Iy oo
Peak One Cycle Surge (non-rep) On-State Current, I, .
Peak Gate CUITENE, lgy, e e
Average Gate Current, Igiay) oo

Reverse Gate Current, Ig; ...
Reverse Gate VORAZE, Vg e

Thermal Resistance (junction to €ase) RO _¢ .o 3.3°C W e
Storage Temperature Range ...—65°C to -+200°C...
Operating Temperature Range

MECHANICAL SPECIFICATIONS

CM100-CM104 TO-59

455 763

|
"400—‘4‘—.570‘—‘1
r i i +.010 237 ey
! aso T ! 055018 fe g HEX—
.090*} ' DIA. HOLE i
—

-

| 7%
(Ul0mimm =

10-32 NF2A_/
THREAD

Dimensions in inches. NOTE: Anode internally connected to case.

w
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CM100-CM104
ELECTRICAL SPECIFICATIONS (at 25°C unless noted)

Test Symbol Min. Max. Units Test Conditions
Subgroup 1 Visual & Mechanical
Subgroup 2 (25°C Tests)
Off-State Current Iorm — 0.5 A Rex = 1K, Vpryy = Rating
Reverse Current IrrM — 0.5 uA Rek = 1K, Vgpy = Rating
Reverse Gate Current ler — 1.0 mA Ver = 5V, Anode Open
Gate Trigger Current ler — 200 wA Rgs = 10K, V, = 5V
Gate Trigger Voltage Ver 0.4 0.8 v Res = 100 ohms; V, = 5V
On-State Voltage V: — 25 v I; = 5A, (Pulse Test)
Holding Current Iy 0.3 3.0 mA Rek = 1K
Subgroup 3 (25°C Tests)
Off-State Voltage — Critical Rate of Rise dv/dt 100 — V/us Rex = 1K, V, = 30V
Gate Trigger — On Pulse Width t,5 (on) — 0.5 us lg = 10mA, V, = 30V, I; = 1A
Delay Time ty — 0.5 us lg = 10mA, V, = 30V, I; = 1A
Rise Time t, —_— 05 us lg = 10mA, V, = 30V, I; = 1A
Circuit Commutated Turn-off Time tq — 50 us I; =1A, Rgy = 1K, ip = 1A
Subgroup 4 (150°C Tests)
High Temp. Off-State Current lorm — 200 uA Rek = 1K, Vpry = Rating
High Temp. Reverse Current Ierm — 300 2A Rek = 1K, Vpry = Rating
High Temp. Gate Trigger Voltage Ver 0.15 — v Rgs = 100 ohms; V, = 5V
High Temp. Holding Current 1y 0.1 — mA Rex = 1K
Subgroup 5 (—65°C Tests)
Low Temp. Gate Trigger Voltage Ver — 1.0 V' Rgs = 100 ohms; V,, = 5V
Low Temp. Gate Trigger Current lot —_ 1.0 mA Res = 10K, V, = 5V
Low Temp. Holding Current Iy — 5.0 mA Rex = 1K

Note: Blocking voltage ratings apply over the full operating temperature range, provided the gate is connected to the cathode through a re-
sistor, 1000 ohms or smaller, or other adequate bias is used.

UNITRODE CORPORATION » 580 PLEASANT ST.
WATERTOWN, MASS. 02172 « TEL. (617) 926-0404
TWX (710) 327-1296 « TELEX 922-414 242 PRINTED IN U.S.A.



SCRs GA100

o _ GA101
Nuclear Radiation Resistant, Planar GA102

FEATURES DESCRIPTION

® Optimized for Radiation Resistance The GA100 Series of Radiation Hard SCRs have been designed to provide

® Fully Characterized for “Worst Case” significantly greater radiation tolerance than conventional SCRs or Transistors with
Design the same current handling ability. This Series is capable of operation after exposure

e Post Radiation Design Limits Specified  to 10'5 NVT.

® Passivated Planar Construction for . . .. . .
Maximum Reliability and Parameter The radiation resistant characteristics of the GA100 series devices make them

Uniformity particularly desirable for use under radiation environments in squib firing circuits;
e Pulse Currents: to 30A inverters and converters; pulse generators; relay drivers; and modulator discharge

® Max. Trigger Current 20mA after switches.
3 X104 NVT
® Max. Holding Current 30mA after

3X 10" NVT

ABSOLUTE MAXIMUM RATINGS

Repetitive Peak Off-State VOItage, Vppy oot 30V B0V 8ov
D.C. On-State Current, [

75°C AMBIENT ..o

100°C CASE ... e
Repetitive Peak On-State CUIrent, Tpyy oo
Surge (non-rep.) On-State Current, 1, (Sq. Pulse-50ms) .
Peak Gate Current, Iy oo
Average Gate CUITENt, lg ay) oo
Reverse Gate Voltage, Vg oot
Reverse Gate Current, lgp ...
Storage TemMPErature RANEE ..ot —65°C to 4-200°C...
Operating Temperature RANEE ... e —65°C to +150°C ..o

MECHANICAL SPECIFICATIONS

GA100 GA101 GA102 TO-18

!__.210 .5MIN.<’ 100 .010 DIA.

Dimensions in inches.

6
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ELECTRICAL SPECIFICATIONS (at 25°C unless noted)

GA100 GAl01 GA102

Preradiation Post 3 x 1.0“
Test Symbol Limits Nin:'?tss'gn Units Test Conditions
Min. Typ. Max. Min. Max.
SUBGROUP 1 MIL-STD-750
Visual and Mechanical - B — — B - ~ | Method 2071
SUBGROUP 2 (25°C Tests)
Off-State Current Iorm — 005 | 0.1 — 1.0 A | Rge = 2209, Vppy = Rating
Reverse Gate Current ler — 01 0.1 — 1.0 pA | Vgr =2V
Input Trigger Current (Note 2) Igy 1.8 23 35 — 20 mA | Rg = 2209, V, =5V
Gate Trigger Voltage Ver 04 0.5 0.7 — 15 v Ry = 220Q, V, =5V
On-State Voltage Vi 0.8 11 1.5 — 3.0 \ i; = 1A (pulse test)
Holding Current Iy 0.3 0.7 10 — 30 mA | Rgy = 2200
SUBGROUP 3 (25°C Tests)
Off-State Voltage-Critical Rate of Rise | dv./dt 20 X 40 — — — | vips| Rgg=220Q,V, =30V
Gate Trigger-on Pulse Width tog (0n) — 02 05 — 0.1 us lg =25mA, |; = 1A, V, = 30V
Delay Time ty — 02 — —_ —_ us lg = 25mA, I; = 1A, V, = 30V
Rise Time t, — .05 — — — us lg = 25mA, I; = 1A, V, = 30V
Circuit Commutated Turn-off Time tq — 15 2.5 — 1.0 uSs I; = 1A, ig = 1A, R = 220Q
SUBGROUP 4 (125°C Tests)
High Temp Off-State Current IprM — 10 100 — 100 A | Reg = 2209, Vpy = Rating
High Temp Gate Trigger Voltage Ver 0.1 17 — 0.1 — v Rgx = 2209, V, = 5V

Notes: 1. Off-State voltage ratings apply over the operating temperature range provided the gate is connected to the cathode through an
appropriate resistor, or other adequate bias is used.
2. Total Input Trigger Current, inciuding current required by 220Q gate bias resistance.

DESIGN CONSIDERATIONS
Curve 1 shows the off-state current, Iy, of the SCR as a function of temperature. Iy is increased by radiation damage,

1.

but is not a design consideration at the recommended gate bias levels.

In order to optimize for radiation tolerance, reverse blocking capability has not been retained as a design feature. Devices
with reverse blocking capability can be provided.

Minimum critical dv/dt levels are defined in Curve 2. The dv/dt capability is improved after radiation because of reduced
triggering sensitivity. dv/dt is therefore a design consideration only prior to radiation.

Curves 3 and 4 show the limits of Gate Trigger Voltage and Total Input Trigger Current prior to radiation. Maximum design
limits after a total radiation dosage of 3 x 10'4 NVT is also shown. Curves 5 and 6 show the maximum limits of Gate
Trigger Voltage and Total Input Trigger Currents as a junction of neutron dosage. The minimum level of Trigger current
prior to radiation is established by the shunting effect of a 220 ohm resistor between gate and cathode. After radiation
the device is less sensitive and Total Trigger Current will increase to a level relatively independent of the bias resistance.
The 220 ohm resistor is recommended since it raises the minimum preradiation trigger current to a level that is closer to
the past radiation limit and minimizes the percentage change in this parameter.

Current ratings shown in Curves 10, 11, and 12 apply after the device has been subjected to 3 x 10'* NVT. Current ratings
prior to radiation are greater than the values indicated.

Gamma radiation produces a reversible ionization (leakage) current within the device which is directly proportional to the
Gamma flux level. When the Gamma flux level is in the range of 10 to 100 Roentgens per microsecond for burst durations
greater than 1 microsecond, the device will self trigger ON. For the radiation bursts associated with nuclear explosions,
the Gamma flux level will invariably cause device triggering at radiation levels significantly below the levels that would
produce detectable permanent device damage due to cumulative neutron dosage. In applications where the burst effect
triggering cannot be tolerated, it is necessary to reset the device after the radiation burst. Special circuit approaches such
as additional SCRs to crowbar or otherwise cancel the output function may be used.

UNITRODE CORPORATION « 580 PLEASANT ST.
WATERTOWN, MASS. 02172 « TEL. (617) 926-0404

TWX (710) 327-1296 » TELEX 922-414
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GA100 GAl01 = GA102

1. Holding Current 8. Max. Holding Current vs. Neutron Dosage
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SCRs GA200  GB200
GA200A  GB200A

Nanosecond Switching, Planar GA201  GB201
& GA201A GB201A

FEATURES DESCRIPTION

® Rise Time: 10ns The Unitrode Nanosecond Thyristor Switch combines the turn-on speed of logic

® Delay Time: 10ns level transistors with the high current switching capability inherent in SCRs. With

® Recovery Time: 0.5 us this device engineers can now design circuits capable of switching pulse currents of
® Pulse Current: to 100A 1A in less than 10ns or up to 30A in less than 20ns.

® Turn-on with 20ns, 10 mA Gate Pulse . . s .
2 s The GA/GB200 series is specifically designed for use as switching elements in high

speed, low-to-medium power radar pulse modulators. Other applications include
switching elements for phased array radars, laser pulse drivers, harmonic wave-form
generators, line drivers and high current replacements for avalanche transistors.
For applications requiring higher voltage levels, Unitrode has developed several
“series string” circuits which allow the series connection of virtually an unlimited
number of devices for voltages as high as 2000V with no significant decrease in
speed. These circuits are described in Unitrode New Design Idea #21.

ABSOLUTE MAXIMUM RATINGS
GA200 GA201 GB200 GB201
GA200A GA201A GB200A GB201B
Repetitive Peak Off-State Voltage, Vpgyy cooovevrooooroooeneoeoociics 60V OOV 6OV oo
Repetitive Peak On-State Current, 15,
D.C. On-State Current, I;
70°C Ambient ..o
70°C Case ........
Peak Gate Current, Igy oo
Average Gate Current, lgiayy ...
Reverse Gate Current, lgg ool
Reverse Gate Voltage, Vgp ........
Storage Temperature Range ... e —65°C to 4-200°C.....
Operating Temperature RaNZE ... e —65°C t0 +-150°C....ooiiieeee e

MECHANICAL SPECIFICATIONS

GA200 GA200A GA201 GA201A| |TO-18

.210
.170$.5MIN.<t

195T 230
:178D1A‘ = 9 DIA.
T
.020 --.002
ﬁl \FMAX. 017 F-o oA,

Dimensions in inches.

GB200 GB200A GB201 GB201A TO-59

.437
55 010 fe 30 HEX

M

10-32 « NF 2A
THREAD

Dimensions in inches.

&
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GA200 GA200A GA201 GA201A

ELECTRICAL SPECIFICATIONS (at 25°C unless noted) GB200 GB210A GB201 GB201A

Test Symbol Min. Typ. Max. Units Test Conditions
. — 20 30 ns le = 10mA, I; = 1A
Delay Time ty — 10 — ns lo = 30mA, I, = 1A
. — 15 25 ns V, = 60V, I, = 1A (1)
Rise Time GA200, 200A, GB200, 200A t, _ 25 — ns Vp = 60V, I; = 30A (1)
P — 10 20 ns Vp, =100V, I; = 1A (1)
Rise Time GA201, 201A, GB201, 201A t, _ 20 - ns Vo = 100V, I; = 30A (1)
Gate Trigger on Pulse Width tog(on) - .02 .05 us le =10mA, I; = 1A
Circuit Commutated _ 0.8 20 us
Turn-off Time GA200, 201, GB200, 201, t, - 03 0'5 us I =1A, Iy = 1A, Rgy = 1K
GA200A, 201A, GB200A, 201A ’ '
_ Vorm = Rating, Rgy = 1K
Off-State Current Iprm 01 0.1 KA Vpry = Rating, Rgy = 1K,
- 20 100 uA
150°C
Reverse Current lerm — 1.0 10 mA Verm = 30V, Ry = 1K (2)
Reverse Gate Current ler - 01 0.1 mA Verm = 5V
Gate Trigger Current lor — 10 200 uA Vp = 5V, Rgg = 10K
. 0.4 0.6 0.75 \Y
Gate Trigger Voltage Ver 0.10 0.2 o v Vp = 5V, Rgg = 1002
On-State Voltage V; — 11 15 v I; =2A
. 0.3 20 5.0 mA _ _
Holding Current Iy 0.05 0.2 - mA Vp =5V, Ry = 1K
Off-State Voltage-Critical Rate of Rise dv/dt 20 40 - Vius Vp =30V, Rgy = 1K

Notes: 1. I = 10mA; Pulse Test, Duty Cycle <1%.

2. Pulse test intended to guarantee reverse anode voltage capability for pulse commutation. Device should not be operated in the re-
verse blocking mode on a continuous basis.

Switching Speed (Typical) Peak Current vs. Pulse Width
GA/GB200 Series _ GA200 Series
1000 <1000
|—.
z
w
1 4
o
=}
o
= DUTY CYCLE =.005%
. 100 < 100 ' f
(2]
£ t. — TYPICAL RISE TIME 2
W GA/GB300, GA/GB300A ]
- 4
i S |DUTY CYCLE =.1% ——
[ | —— o DUTY CYCLE = .05%
Lol _/
10— o1 1 7
= DUTY CYCLE = .5%—/
t. — TYPICAL RISE TIME% E DUTY GYCLE — 1%
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Peak Current vs. Pulse Width
GB200 Series
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VOLTAGE GRAPH AT T, = 150°C.
BLOCKING VOLTAGE MAY BE
APPLIED IMMEDIATELY AFTER
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PULSE.

2. T, =75°C

On-State Current vs. Voltage
GA/GB200 Series
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Peak Current vs. Pulse Width
GB200 Series
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SCRs GA300  GB300
o GA300A  GB300A

Nanosecond Switching, Planar GA301  GB301
GA301A GB301A

FEATURES DESCRIPTION

® Rise Time: 10ns Unitrode’s Nanosecond Thyristor Switch combines the turn-on speed of logic level
e Delay Time: 10ns transistors with the high current switching capability inherent in SCRs. With this
® Recovery Time: 0.5us device, engineers can now design circuits capable of switching pulse currents of
® Pulse Current: to 100A 1A in less than 10ns or up to 30A in less than 20ns.

® Turn- ith , 1 . ip . b
urn-on with 20ns, 10mA gate pulse The GA300, GB300 Series is specifically designed for use as the switching element

in high speed laser diode pulse drivers. Other applications include electronic
crowbars, harmonic wave-form generators, line drivers and general purpose replace-
ments for avalanche transistors. For applications requiring higher voltage levels,
Unitrode has developed several “series string” circuits which allow the series con-
nection of an unlimited number of devices for voltages as high as 2000V with no
significant decrease in speed. These circuits are described in Unitrode’s New
Design Idea #21.

ABSOLUTE MAXIMUM RATINGS

GA300 GA301 GB300 GB301A

GA300A GA301A GB300A GB301
Repetitive Peak Off-State Voltage, Vppy
Repetitive Peak On-State Current, Iy, ...
Peak Gate Current, Iy oo
Average Gate CUITent, Igiay) -
Reverse Gate CUIrent, Tgp oo
Reverse Gate Voltage, Vgp ...
Storage TemperatuUre RANEE ..o e ettt —65°C t0 4150°C ..o,
Operating Temperature RANEE ... et e 0°C 10 +125°C...viiiieeeeeeeee

MECHANICAL SPECIFICATIONS

GA300 GA300A GA301 GA301A TO-18

100 =.010 DIA.
.’%g -SMIN. GATE
S s S 90° £ 5 |

1957 = CATHODE =5
‘178 D1A. == 509 DIA- B
—00 45° o
< ANODE
_.| |._-°2° 017 100255 W
MAX. —.001 .048
041+ .005 028
Dimensions in inches.
GB300 GB300A GB301 GB301A TO-59
| 455
00"
. +.010  fe 437 Ex
150, 0557010 - an |
| 090 i :

DIA. HOLE !

(O -

10-32 » NF 2A
THREAD

Dimensions in inches.
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ELECTRICAL SPECIFICATIONS (at 25°C unless noted)

GA300, GA300A, GA301, GA301A
GB300, GB300A, GB301, GB301A

Test Symbol Min. | Typical | Max. Units Test Conditions

. 20 30 lg = 10mA, I; = 1A
Delay Time ty — 1 10 | — | "™ |ic=3mAlL=1A
Rise Time (Note 1) 15 25 Vp =60V, I; = 1A
GA300, 300A, GB300, 300A t, — | 2 | — | ™ | v =60V I,=30A (Note 1)
Rise Time (Note 1) 10 20 Vp = 100V, I; = 1A
GA301, 301A, GB301, 301A t — | 20 | = | M |v,=100v, I, = 30A (Note 1)
Circuit Commutated Turn-off Time 0. 2, l. — — —
GA300, 301, GB300, 301 t, - ug og wso b= iﬁ’ :R = }/’i, Rex = 1K
GA300A, 301A, GB300A, 301A ’ : s T—= " R — ek —
Gate Trigger-on Pulse Width tog (on) — 0.02 | 0.05 us le =10mA, I, =1A

00T | 01 | #A | Vouy = Rating, Reg = 1K, T = 25°C

Off-state Current ew | — | 20 | 100 | uA | Vpgy, = Rating, Reg = 1K, T = 125°C
Reverse Current (Note 2) [PV — 1.0 10 mA | Vi = 30V, Rgy = 1K (Note 2)

) 04 | 06 [075 | V | Vp=>5V,Rg = 1002, T =25°C
Gate Trigger Voltage Ver ] 010] 02 | — | V | Vy=5V,Ree =1000, T = 125°C
Gate Trigger Current ler — 10 200 wA | Vp =5V, Rgg = 10K
On-state Voltage A — 11 15 v I =2A
Off-state Voltage — Critical Rate of Rise dv/dt 15 30 — Vius | V5 = 30V, Rgy = 1K
Reverse Gate Current ler — 0.01 0.1 mA | Vg, =5V

. 03 | 20 [ 50 | mA [ Vo=5V,Rer=1K, T =25C

Holding Current i 1005 | 04 | — | mA | Vp=5V,Rey = 1K, T =125°C

Notes: 1. I = 10mA; Pulse Test, Duty Cycle < 1%.

2. Pulse test intended to guarantee reverse anode voltage capability for pulse commutation. Device should not be operated in the re-
verse blocking mode on a continuous basis.

Switching Speed vs. Current

GA/GB300 Series

1000 T
Notes: 1. V, = Rated Vg,
2. T, =25°C
3. Ig = 10mA
ai 4. t, = 20ns typically for all types
; independent of anode current.
= 100 ‘
[
L
0
x
o GA/GB300, GA/GB300A //J
§ /
I~
R | AN
| GA/GB301, GA/GB301A
-
1
1 1 10

I — ANODE CURRENT (A)
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Peak Current vs. Pulse Width

GA300 Series

Notes: 1. Data ]based on On»Sta'te Voitage j

2. T, = 75°C.

graph at T, = 125°C.

Blocking Voltage may be applied
immediately after current pulse
termination.

% Duty Cycle — .0001% or less
1%L 005% \

v
.05%~
% %
5% —
1%—
5%y
10%—y

1 1 10 100

T, — PULSE WIDTH (us)
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GA300, GA300A, GA301, GA30IA
GB300, GB300A, GB301, GB301A

Peak Current vs. Pulse Width Peak Current vs. Pulse Width
GB300 Series GB300 Series
<1000 r . <1000 T T
- Notes: 1. Based on On-State Voltage - Notes: 1. Based on On-State Voltage
E graph at T, = 125°C. E graph at T; = 125°C.
x Blocking Voltage may be applied ' Blocking Voltage may be applied
g immediately after current pulse % immediately after current pulse
o 1% termination. 3 termination.
- % {2. Te = 75°C. .01%~ 2. T, = 75°C.
E100 p2d s Tc £100 = S
5 | —Duty Cycle = .1% or less 5 Duty Cycle = .001% or less
2 I 2
FA P — 5 ﬁﬁ
x ‘5'%%\.\ X 1%
o 0%~ — i 5%
e 20% —> — u [ %
>
E 10 = = 5%—
5 B 0%y
o o
i} ]
4 x
I | 50%—,
P p-3
21 =1
- 1 1 10 100 .1 1 10 100
T, — PULSE WIDTH (us) T, — PULSE WIDTH (us)
On-State Voltage vs. Current Surge Rating
GA/GB300 Series < GA/GB300 Series
100 £ 1000 | |
] Notes: 1. Blocking Voltage may not be
— 1980 & applied for 0.1s after termination
T =125°C~y % of surge pulse as junction
z :j temperature will exceed 125°C.
< e 2. T, = 75°C.
< 5 \
g 10 % 100 —
'S zZ |
g o Non-Repetitive Peak Current Pulse
o x
E A
<
% s
zZ =
g 1 = 10
| / w
- / ]
= ! 3
1 z
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! |
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SCRs ID100-1D106
.5 Amp, Planar

FEATURES DESCRIPTION

® Voltage Ratings: to 400V This Data Sheet describes Unitrode’s line of hermetically sealed industrial SCRs
® Maximum Gate Trigger Current: 200uA designed for low-voltage, low-current sensing application. The ID 100 Series is

e Hermetically Sealed TO-18 Metal Can packaged in a TO-18 metal case with Unitrode’s unique oxide passivated

® Planar Passivated Construction junctions, offering the highest degree of reliability and parameter stability for

any device in its price range.
Typical applications include lamp driving, relay driving, sensor, pulse-generating
and timing circuits.

ABSOLUTE MAXIMUM RATINGS

1D100 D101 D102 D103 1D104 1D105 1D106

Repetitive Peak Off-State Voltage, Vpgy oo 30V...o 60V............ 100V............. 150V.............. 200V............. 300V.............. 400v
Repetitive Peak Reverse Voltage, Vg wooovvvvvionricncenes 30V 60V.......... 100V.......cc.c.. 150V........ 200V............ 300V............. 400V
On-State Current, I,

75°C Ambient ... e 250MA e

100°C Case
Repetitive Peak On-State Current, ligyy oo upto 30A. s
Peak One Cycle Surge (Non-Rep.) On-State Current, I oo BA .o
Peak Gate CUrrent, gy, e 250mA..
Average Gate Current, IG(AV, e e e 25mA...
Reverse Gate VOITage, Vigg .o 6v.....
Storage Temperature RaNGE ..., —65°C to +150°C....
Operating Temperature RaNGEe ...t —65°C 10 4-125°C .o

MECHANICAL SPECIFICATIONS

1D160-1D106 TO-18

200 s 100 =010 DIA. care =
17 !
90° = 50
108 = CATHODE =5
oI, = 55, DA
1 — -

020 +.002
"I L_IVIAX. 017 7-002pia,

Dimensions in inches.
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1D100-1D106
ELECTRICAL SPECIFICATIONS (at 25°C unless noted)

Test Symbol Min. | Typical Max. Units Test Conditions
1 50 | 50 | #A | Vouy = Rating, Rep = 1K, T = 125°C, ID100-ID104
Off-State Current lorw | — | 100 | 200 | uA | Vpey = Rating, Reg = 1K, T = 125°C, ID105-1D106
: =1 10 | 50 | #A | Veuy = Rating, Roy = 1K, T = 125°C, 1D100-1D104
Reversing Current kv | — | 15 | 100 | pA | Vgey = Rating Rey = 1K, T = 125°C, ID105-1D106
) [ 50 | 200 | #A | V, =5V, R, = 10K
Gate Trigger Current lor | 2| T | 50 | kA | Vo= 5V.Ree=10K,T = —65°C

04 | 055 | 08 | V | Vp=5Y, R — 1002

Gate Trigger Voltage Ver —_ —_ 1.0 v Vp = 5V, Rgg = 1002, T = —65°C
00| — | — V | Vp=5V,Rgs = 1000, T = 125°C
Peak On-State Voltage Viu — — 17 v Ity = 1 Amp Pulse
I . — 1.0 5.0 mA | Rg =1K
Holding Current b 1 ] 2 | 100 | mA | Rog=1K T=—65C
Turn-on Time ton — 0.5 — us | lg =10mA, I; = 1A, V, = 30V
— 8.0 — I; = Iy = 1A, Rg¢ = 1K, 1D100-1D104
Circuit Commutated Turn-off Time t, _ 15.0 —_ Zz 'I = lz =1A Rzz = 1K, ID105-ID106

Note: Blocking voltage ratings apply over the full operating temperature range, provided the gate is connected to the cathode through a
resistor, 1000 ohms or smaller, or other adequate bias is used.

Gate Trigger Current vs. Junction Temp. Gate Trigger Voltage vs. Junction Temp.
1.4
ER
= E 1.2
w (O]
 , 5
€ 2 2 1!
;—; 3
@x
g 1 .\ lg NS w o8
o ~ 4 I Sy
x Ao P i
[= o ¥ = .’\\\
w l,D | — .6 —_—
E o e I
S R} Rated V, *% Vo= 8V
< - 4 T
Q i S R
o = ~N
£ 2
'T - .2
3 !
52 5
> 9 -
—65 —25 0 25 50 75 100 125 150 —65 —25 0 25 50 75 100 125 150
T, — JUNCTION TEMPERATURE (°C) T, — JUNCTION TEMPERATURE (°C)
J J
Holding Current vs. Junction Temp. dv/dt vs. Junction Temp.
50 1000 AN
=3 500 \
< 20 w o AN -
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Z 10 - E 2200 N ™~ -t
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[v4 5 - N P —
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© T (S i N
° S \1\ .':. g 50 \ - -
z o = 1K@
3 Rey = 1KQ 3 E NG L
e ! 35 N
-~ 5 \\ a H.- \
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& ™~ 16 5 AN
vl— 2 TRGK = 10KQ 3y \Rﬁ: 10KQ
T @
=z — K 2 P~
.05 L 1
—65 —25 0 25 50 75 100 125 150 —65 —25 0 25 50 75 100 125 150
T, — JUNCTION TEMPERATURE (°C) T, — JUNCTION TEMPERATURE (°C)
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1D100-1D106

Gate Pulse for Turn-On vs. Pulse Gate Current Circuit Commutated

Turn-Off Time vs. Junction Temp.
10

—T T

. Ip = 1A, V, = Rated Vyy,, 100

T
_

1
i
5 ——T T
2 50

20
1D105,

10

.05 ——

tpg (on) — TYPICAL MINIMUM
GATE PULSE FOR TURN-ON (us)
[N
tq — TYPICAL CIRCUIT
COMMUTATED TURN-OFF TIME (us)
L}

.02 2

.01 .1
01 .02 .05 .1 .2 S5 1 2 5 10 20 —65 —25 0 25 50 75 100 125 150

i — PULSE GATE CURRENT (mA) T,— JUNCTION TEMPERATURE (°C)

Current vs. On State Voltage Current vs. Power Dissipation

10 1

T T T
Junction Tem‘perature = 125°C DC
A 1 180°
/ 7 50 P
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7 7120°
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. 1 .05 /) /
1 /
1[ 02
05 I
o | 01
01 | .005
1 .02 .

0.1 0.2 0.5 1.0 20 5.0 10 20 .0 05 .10 .20 50 1.0 2.0

V; — TYPICAL ON-STATE VOLTAGE (V) W — MAXIMUM ON-STATE
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1D100-1D106

Current vs. Ambient Temp. Current vs, Case Temp.
-8 N T T N T 1.4 I | ] 1
- Unit mounted with leads - Case Temperature measured at
< vertical in free air. . < center of flat side of device body.
7 e
- 1.2
5 £
4
E 6 - Conduction g 1.0
3 | J&= ange 3
g o i 1B
':: E 8 DC
P ® Conduction ¥ &=
z 4 '~ ~_bc z \ angle = 180° Conduction
8 | ~ 120°\>\Conduction angle — 180° w .6 angle —
o 3 .,,93'\\ \\ . 8 - \\
> 60° P4 120°
R N s S
< < 60°
'\
| '\W § IH ) = \\
s .1 = -
< <
0 0
0 25 50 75 100 125 150 0 25 50 75 100 125 150
T max — MAX. AMBIENT TEMPERATURE (°C) Te n.,— MAX. CASE TEMPERATURE (°C)
Current vs. Heatsink Temp. Surge Rating vs. Pulse Duration
1.4 . . 500
1. Unit mounted in center of
g 1" x 1”7 x 1/16” aluminum heat- Surge Pulse is half sine wave.
= 12 | sink using epoxy adhesives. Unit 200 } i f
z mounted flat side against heatsink. z T, = —65°C to +125°C
5 2. Heatsink temperature measured w : 100
S5 1.0 + 1/8” from unit. { A >z /\\
o Conduction E Y 50 e — -
= angle > |- Eo ~—_ > - Pulse
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4 90° £
Z raN \ o
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0 0.5
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ID200-1D203
SCRs ID300-1D301
1.6 Amp, Planar

FEATURES DESCRIPTION

® Voltage Rating: to 200V This Data Sheet describes Unitrode’s line of hermetically sealed industrial SCRs
e Max. Gate Trigger Current: 200uA designed for high-voltage, medium-current control applications. The Series is

e Hermetically Sealed Metal Can packaged in a TO-39 metal case with Unitrode's unique oxide passivated junctions
® Planar Passivated Construction to ensure reliability and parameter stability.

Typical applications include relay equipment, motor controls, process controllers
and pulse generators.

ABSOLUTE MAXIMUM RATINGS

1D200 D201 1D202
150v
.. 150v...

Repetitive Peak Off-State Voltage, Vpgy oo
Repetitive Peak Reverse Voltage, Vgpy -ooovovvvooverrivriinnccnn
Non-Repetitive Peak Reverse Voltage, Vg, (<5ms) ......
On-State Current, Iy,

T0°PC CASE oot L6A oo

75°C Ambient
Peak One Cycle Surge (Non-Repetitive) On-State Current, lIrgy oo I5A e
Repetitive Peak On-State Current, |y oo,
Rate of Rise of On-State Current, di/dt .. .
1%t (for times > 1.5mMS) ..o
Peak Gate Current, Igy ....cccc......
Average Gate Current, Iy, -
Reverse Gate Voltage, Vgi .........
Storage Temperature RaANZE ... e
Operating Temperature RANEE ..ot e

MECHANICAL SPECIFICATIONS

1D200-1D203  1D300-1D301 T0-39

Dimensions in inches.
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ELECTRICAL SPECIFICATIONS (at 25°C unless noted)

1D200-1D203, 1D300-1D301

Test Symbol Min. Typ. Max. Units Test Conditions
— —_ 10 uhA Vprm = Rating, Rgy = 1K, T = 25°C
Oft-State Current lorm — 5 100 uA Vi = Rating, Reg = 1K, T = 110°C
, — — 10 1A Verw = Rating, Rge = 1K, T = 25°C
Reverse Current Trrm — 10 100 uA Viey = Rating, Rog = 1K, T = 110°C
. —_ — 200 A Vp =5V, Rgg = 10K, T = 25°C
Gate Trigger Current ler - - 500 wA V, = 5V, Rge = 10K, T = —40°C
0.4 0.52 0.8 v Vp =5V, Rgs = 100Q, T = 25°C
On-State Voltage Ver 0.5 0.7 1.0 V. Vy =5V, Rgg = 1009, T = —40°C
0.2 — —_ v Vp =5V, Rgg = 1002, T = 110°C
Peak On — Voltage Viu — — 22 v l; =4 Amp Pulse, T = 25°C
0.3 0.7 3.0 mA Rek = 1K, T=25°C
Holding Current Iy 0.4 — 6.0 mA Rex = 1K, T=—40°C
0.2 — - mA R = 1K, T = 110°C
Off-State Voltage — —110°
Turn-on Time t, — 1.0 — us le =10mA, I; =1,, V, =30V, T =25°C
Circuit Commutated . .
Turn-off Time t, —_ — 40 us I; =ig = 1A, Ry = 1K, T=25°C

Note: Blocking voltage ratings apply over the full operating temperature range, provided the gate is connected to the cathode through a re-

sistor, 1000 ohms or smaller, or other adequate bias is used.

UNITRODE CORPORATION » 580 PLEASANT ST.
WATERTOWN, MASS. 02172 « TEL. (617) 926-0404
TWX (710) 327-1296 « TELEX 922-414
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SCRs IP100-1P106
.8 Amp RMS, Plastic

FEATURES DESCRIPTION

® Voltage Ratings: to 400V This plastic series features very fast switching performance, low forward voltage

e Forward Current: 0.8A RMS drop and a high degree of reliability and parameter stability. All units are fully planar
® Surge Current: 6A, 8 ms passivated and are packaged in a rugged T0-92 case, constructed from a special

e Gate Sensitivity: 200 A max. epoxy compound that features excellent moisture resistance providing stable per-

e Planar Passivated Process formance under high humidity conditions and good thermal transfer characteristics.

® T0-92 Plastic Package

TYPICAL APPLICATIONS

Lamp Driving Process Controls Remote Controls

Relay Driving Pressure Controls High Current SCR Driving

Relay Replacement Display Systems Timers

Alarm Systems Touch Switches Temperature Controls

Counters and many other current sensing and control applications.

ABSOLUTE MAXIMUM RATINGS

IP100 1P101 IP102 1P103 1P104 1P105 1P106
Repetitive Peak Off-State Voltage, Vpgpy «ovvvrireenns 30V, 60V............ 100V............ 150V............. 200V.............. 300V............. 400v
Repetitive Peak Reverse Voltage, Vegy -oooocoovviiorcenenns . e . e
On-State Current, I ...
Surge (Non-Rep.) On-State Current, Iy ...
Peak Gate Current, Igy .o, .
Peak Gate POWET, P, o e
Average Gate Power, Pg (AV.) ... 0.0IW. s

Reverse Gate VOItage, Vg e 6V
Storage Temperature Range ........ ...—65°C to +150°C..
Operating Temperature RANGE ... —65°C 10 F-125°C....ceiiee e

MECHANICAL SPECIFICATIONS

IP100-1P106 T0-92

.019
016
l .055
.045
T —— —— A O— >
135 ey S Sow— .205 o T .105
MIN. 175 G 095
i — —— 1 K 07
210 .105
L——'170——>0——.500 MlN.—vl ‘080
165
125

Dimensions in inches.
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IP100-1P106
ELECTRICAL SPECIFICATIONS (at 25°C unless noted)

Test Symbol Min. | Typical | Max. Units Test Conditions
— | 01 | 10| uA | Vp = Rating Rg = 1K
Off-State Current lorm — — 50 A | Vo = Rating, Rg = 1K, T = 125°C, 1P100-1P104
— | — [ 100] gA | Vpey = Rating Rgg = 1K, T = 125°C, IP105, IP106
— 0.1 10 #A | Verw = Rating, Rg = 1K
Reverse Current I2rm - — 50 uh Vv = Rating, Rgy = 1K, T = 125°C, 1P100-1P104
— | — | 100 | uA | Vgay= Rating Rey = 1K, T = 125°C, IP105, IP106
. — 0.4 200 wA | V=6V, Rgs = 10K,
Gate Trigger Current ler | | Z | 500| WA | Vo6V R 10K T = —65cC
— 106 [ 08| V [ V,=6V,Rg = 1002
Gate Trigger Voltage Vor - — 1.0 v Vp =6V, Rgs = 1002, T = —65°C
01| — | — | V | V,=6V,Re = 1008 T=125C
Peak On-State Voltage Vim — 1.2 15 v Iy = 1 Amp Pulse
. - 0.7 5.0 mA | Rge=1K, T =25°C
Holding Current b | — | 2 | 100] mA | Rec=1KT=—65C
ST = - avidt | — | 75 | — | Vies | Vo= Rating Ree= IK,
. — 0.1 — us lg = 10mA, I}, = 1A, V, = 30V, IP100-1P104
Turn-on Time ton — | 05 | — | s | Ic=10mA Iy, = 1AV, = 30V, IP105, IP106
. . — | 80 | — | #s | Iy=1Iy=1A R = 1K, IP100-IP104
Circuit Commutated Turn-off Time t, — | 130 | — us | I =l, = 1A Re, = 1K, IP105, IP106

DESIGN CONSIDERATIONS

1. The IP100 Series SCRs are guaranteed to block their rated voltage over their rated operating
temperature when a resistance of 1000 ohms or less is connected from gate to cathode
as shown.

ANODE

GATE
Re = 1K or less

CATHODE

2. In cases where the SCR may be subjected to fast rising anode voltages a capacitor can be
connected between anode or gate and cathode as shown, to serve as protection against

dv/dt firing.
ANODE ANODE
c
GATE AK GATE
CGK
CATHODE CATHODE
Gate Trigger Current Gate Trigger Voltage
vs. Junction Temp. vs. Junction Temp.
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b ES%s e 8 s
g Rag In—: S
= ted‘l?\~- W == ————
w g DRpy -~ - 6 ~—]
= pi! SN
g o Rated Vg i3 Vv, =6V
o] 4 N
- < 4 ~
< e N
O —1 Iy ~
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I-l- | 2
2 ]
o >
_@ 0
_65 —25 0 25 50 75 100 125 150 —65 —25 0 25 50 75 100 125 150
T, — JUNCTION TEMPERATURE (°C) T; — JUNCTION TEMPERATURE (°C)
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Holding Current
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1P100-1P106

dv/dt vs.
Junction Temp.
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I;,ayy— AVERAGE ON-STATE CURRENT (A)

1.4

1.2

liayy — AVERAGE ON-STATE CURRENT (A)

Current
vs. Ambient Temp.
Unit mounted with leads
vertical in free air.
Conduction
angle = 180"7 / E
120°
\7 / -” h- Conduction angle
SN
— NN
w
90° §
160°
30°
0 25 50 75 100 125 150
T, no — MAX. AMBIENT TEMPERATURE (°C)
Current
vs. Heatsink Temp.
1. Unit mounted in center of
1 x 1" x 1/16” aluminum heat-
sink using epoxy adhesive. Unit
mounted flat side against heatsink.
2. Heatsink temperature measured
1/8" from unit,
1 1
DCy -.i |Q- ﬁ;ﬁuc{ion
N
CONDUCTION \
ANGLE = 180°}, N
TN
90°=> \
60°— \
30°~ \\\
3
0 25 50 75 100 125 150

MAXIMUM HEATSINK TEMPERATURE (°C)
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Current

vs. Case Temp.
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PUTs
Planar, TO-92, Plastic

FEATURES

TO-92 Plastic Package

Maximum Peak Current: 0.15 xA
Minimum Valley Current: 70 uA
Peak Forward Current: 5A
Programmable Eta, Ry, lp and |,
Passivated Planar Construction for
Maximum Reliability and
Parameter Uniformity

ABSOLUTE MAXIMUM RATINGS

Anode-to-Cathode Voltage, Vg oo

Gate-to-Cathode Forward Voltage, Vg,

Gate-to-Anode Reverse Voltage, Vg 4z

Gate-to-Cathode Reverse Voltage, Vg
Peak Recurrent Forward Current

10us, 1% Duty Cycle
100us, 1% Duty Cycle

Power Dissipation

25°C Ambient ...

Derating Factor

Storage Temperature ...
Operating Temperature Range ...

MECHANICAL SPECIFICATIONS

P13T1-P13T2

DESCRIPTION

Functionally equivalent to standard unijunction transistors, Unitrode’s Programmable
Unijunction Transistors offer the distinct advantage of versatiie programming. External
resistors can be added to meet the designer’s needs in programming Eta, Ry, |, and |,
functions. Applications include pulse and timing circuits, SCR trigger circuits,
relaxation oscillators and sensing circuits. For additional information see Unitrode
Application Note U-66.

.......................................................................... +40V

40v

5mW/°C

................................................. —55°C to +150°C
.................................................. —55°C to 4+100°C

.210

Dimensions in inches.

| — e t—— |

T 045

T — ET:| AO— I s

13 .205 | .108
_ n— Y S— ‘175 GOoO— 095

! 1 K 0——

%_170——><—.500 MIN.————»I

P13T1-P13T2 TO0-92

165
125

6

|
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ELECTRICAL SPECIFICATIONS (at 25°C unless noted)

P13T1-P13T2

P13T1 P13T2
Test Symbol Fig. Min. Max Min Max. Units Test Conditions
—_ 5 — 1.0 A Rg = 10k, V, = 10V
Peak Current Ip 1 — 2 — 0.15 ﬁ/'\ Rg =1 MQ s
70 — 25 — A Re = 10k, V_ = 10V
Valley Current Iy 1 _ 50 - 25 ;IjA Rz Z N
0.2 0.6 0.2 0.6 v Re = 10k, V. = 10V
Offset Voltage Vr 1 0.2 6 | 02 | 06 v Ro=1Mg
— 10 —_ 10 nA T =25°C, V, = 40V
Gate-to-Anode Leakage leao 2 _ 100 _ 100 nA T=75C
Gate-to-Cathode Leakage loks 3 — 100 - 100 nA V, = 40V
Forward Voltage Ve 4 - 1.0 —_ 1.0 v Ig = 50mA
Pulse Output Voltage v, 5 9 — 9 _ v
Pulse Output Rise Time t, 5 — 80 — 80 ns
Ad v V; =V, -V
.+
“ VA R : IX Rz vs |
R R\ ¢ R1+ Rz
Y Vs RV Ve / _—
=V.= \
¢ R T ORR, v | |
Iy I, I
a) Typical Circuit b) Equivalent Test Circuit c) Characteristic Curve
Figure 1
| GKS lIF
T
leao l =Vs =V lF_
Figure 2 Figure 3 Figure 4
VO
R1
16K
Vs
6V
R, I
27K I‘
6V Lt ¢
Figure 5
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Typical Peak Point Current
vs. Gate Source Voltage

z 10 I
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= 01 o=
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V, — GATE SOURCE VOLTAGE (V)
Typical Valley Current
vs. Gate Source Voltage
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14
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g 10K}~ //
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P13T1-P13T2

Typical Peak Point Current
vs. Ambient Temperature
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E 10Ke v, = 10V
10KQ
s 8 ——P13T1
z ma N ———P1372
x \\ N
g Re = IM2 \\y \.q
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= \ N —~
£ N R
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g N L
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g 01 \‘ N, ~
g \ NL T
g N N
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.01

—80 —60 —40 20 0 20 40 60 80 100
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Typical Valley Current
vs. Ambient Temperature

1000 .
Vo =10v |
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10KE | - ——P1372
100 L 10KeL | N
~
~ T~
bl —

=
o

Re=IMQ~ 4
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Typical Offset Voltage
vs. Ambient Temperature
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Gate-Anode Blocking Current

- vs. Amhient Temperature
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Vo 1yp. — TYPICAL PULSE OUTPUT VOLTAGE (V)

I, — ON-STATE CURRENT (A)
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o & ®

Typical Pulse Output
vs. Circuit Supply Voltage

P13T1-P13T2

T T VS T T T T
b 1
R 16K
-c
- 27%
200V,
- L
Note: R must be chosen so that
L the current available at the
firing point exceeds |, and
steady-state on current is
~ less than |, at the desired
V, for the circuit to oscillate
/l
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.
R .
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Typical On-State Current vs. Voltage
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PHOTO-SCRs PF30.PFA00

_ _ _ PF30A-PF400A
Planar, Light Activated Switches PR30-PR400
PR30A-PR400A

FEATURES DESCRIPTION

e Highest Light Sensitivity: 10 FC max. The PF 30 Series has a flat lens for wide-angle response. The PR 30 Series has a
® Narrow Range of LTI: 25:1 in “A” Series  round lens for increased sensitivity.

® High Noise Immunity: dv/dt of 50V/us The Photo SCR is an extremely efficient light-activated bi-stable switch. A single

® Inherent Binary Memory Photo SCR can often perform the dual role of light sensing and load actuating. With

® Trigger Level Set by Bias inherent binary memory the Photo SCR latches “on” with a light or electrical pulse

® Flat Lens Permits Aperture Masking and latches “off” when load current is momentarily interrupted. Light triggering level
(PF Series) is set electrically with gate bias.

¢ Available to 400V These Photo SCRs are ideal for use in punched tape and card readers, meter position

sensing, intrusion alarms, flame detectors, optical tachometers and shaft encoders,
level controls, slave flashes, watt-hour meters, isolation switches, and a wide variety

of other light sensing applications.
ABSOLUTE MAXIMUM RATINGS

PF30 PF60 PF100 PF200 PF300 PF400
PF30A PF60A PF100A PF200A PF300A PF400A
PR30 PR60 PR100 PR200 PR300 PR400
PR30A PR60A PR100A PR200A PR300A PR400A
Repetitive Peak Off-State Voltage, Vpgy oo 30V

Repetitive Peak Reverse Voltage, Vg
DC On-State Current, |,

50°C Case ...

50°C Ambient ...
Peak One-Cycle Surge (Non-Repetitive) On-State Current, Iy
Peak Gate CUITENt, 15y, oo
Average Gate Current, lg vy -
Reverse Gate Voltage, Vg
Operating and Storage Temperature Range

MECHANICAL SPECIFICATIONS

PF SERIES TO-18

(FLAT LENS)
100 =010 DIA.
)Fﬁg SMIN. 00 =010 GATE T
| 90° =+ 5° |
— 90° = 5
o8 250 CATHODE

DIA. — 9 DIA.

l —— 45°
o\ {002
‘.‘ \._ 017 -%%pp,

MAX.

Dimensions in inches.

PR SERIES TO-18

230
209

(ROUND LENS)
060 MAX. 210 SMIN. 100 . . GATE =
#FW j s 1
— 90:\'i5°

LENS

020 017 +092pa, :
"l iFMAX —001 041 = .005 028

Dimensions in inches.

w
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PF30-PF400 PR30-PR400
PF30A-PF400A PR30A-PR400A
ELECTRICAL SPECIFICATIONS (at 25°C unless noted)

Test Symbol Min. Typical Max. Units Test Conditions
Off-State Current Torm - 0.1 0.5 vA Vorw = Rating, Rg = 47K
Reverse Current Irrm — 0.1 0.5 vA Vrrm = Rating, R = 4.7K
Reverse Gate Current ler — 0.1 1.0 uA Ver = 2V
On-State Voltage Vim — 1.0 15 v I; = 300mA (Pulsed)
Holding Current Iy 50 500 1000 vA Rex = 47K
Light Trigger Intensity PF Series
20 30 50 ft. candles _
war T s 0.27 0.40 0.67 mw/emz | Vo= +10V, R =27K
ypes T 125 200 300 ft. candles
17 27 40 mwW/emz | Vo= +10V, Rge = 47K
10 20 50 ft. candles _
Nor “A” Tvpes s 0.13 0.27 0.67 mwW/emz | Vo =10V, Ree=27K
on“A™ Type T 50 150 300 ft. candles _
0.67 20 40 mWjem? | Vo= F10V, Re=47K
Light Trigger Intensity PR Series
4 6 10 ft. candles _
oA Types \ 0053 | 0.080 0.13 mwjemz | Vo= +10V, Rg=27K
pe T 60 90 150 ft. candles
0.80 12 20 mw/em? | Vo= 10V, Rg=18K
2 4 10 ft. candles
Nom “A” Types . 0.027 0.053 0.13 mwW/emz | Vo= +10V, Rgc=27K
n T 30 70 150 ft. candles
0.40 0.93 20 mWjemz | Vo= H10V, Ree = 18K
" . —_ 50 —_ V/ius Vp = 30V, Rgy = 1.8K
Anode Voltage — Critical Rate of Rise | dv/dt _ 20 _ V/us V, = 30V, Ry = 47K
125°C Forward Blocking Current Iorm — 2 25 sA Vorm = Rating, Rg = 47K
125°C Reverse Blocking Current Irrm — 2 25 uA Virm = Rating, Rey = 4.7K

Notes:

1. Voltage ratings apply over the full operating temperature range, provided the gate is connected to the cathode through an appropriate size
resistor, or other adequate bias is used. See below for specific biasing techniques.

2. Color temperature of unfiltered incandescent light source is 2870°K.

3. 1 mw / cm2 = 75 foot candles at stated color temperature.

GATE BIAS CONSIDERATIONS

The Photo SCR is a very high gain device and should

not be operated or tested with the gate open or

floating. For operation up to 100°C junction tem-

perature, a 27K resistor between gate and cathode,

(See Figure 1), will provide adequate bias. For 125°C
. operation a 47K will suffice. Sensitivity can be

reduced by decreasing this resistance. —le l
Sensitivity can be maximized, and made more uni-

form, over a wider range of ambient temperature by

means of negative gate biasing as shown in Figure 2. = =

. . N . . —V

Reducing gate bias current will increase light sensi-

tivity, while increased gate bias can be employed to

inhibit light triggering.

For electrical triggering, the gate trigger current

(ler) is dependent on the bias used and the light

incident on the photo SCR. With resistor bias, and Resistor Bias Negative Gate Bias
no light, Ier-\ﬁ . When negative gate current Figure 1 Figure 2

~ Rex

(—ls) bias is used with no light, the trigger current

must first overcome le and an additional current

of approximately 2uA will cause triggering.

UNITRODE CORPORATION « 580 PLEASANT ST.
WATERTOWN, MASS. 02172 « TEL. (617) 926-0404
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ANGULAR RESPONSE

PR SERIES

PF SERIES
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LIGHT SOURCE CHARACTERISTICS
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Effective Irradiance
vs. Hluminance

Light Source
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TYPICAL CHARACTERISTICS

3. Light Trigger Intensity
PF Series
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TYPICAL CHARACTERISTICS

9. Light Trigger Intensity
PR Series 55°C
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TYPICAL CHARACTERISTICS
15. dv/dt at 25°C
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POWER INTEGRATED CIRCUITS

Solid State AC Switches

FEATURES

e High Operating Frequency: 0 to 20 kHz

e Excellent Sensitivity: 2mA, max. gate trigger current

o Operates at Very Low Load Current Level: 1.5mA minimum

® Operates in Both Direct and Proportional Mode

® Can Operate Continuously up to 400 Volts, 0.8 Amps, or be
Pulsed at 400 Volts, 30A

DESCRIPTION

This data sheet describes the Solid State AC Switch, which is
designed to control the switching of high frequency alterna-
ting current.

The Solid State AC Switch has two load control modes; direct
control and proportional control. In the direct control mode,
the application of a positive signa! to the gate terminal will
turn the AC Switch ON and apply alternating current to the
load for as long as the turn-on signal is applied. Removing
this signal will turn the AC Switch OFF at the instant the AC
load passes through zero. In the proportional mode, the appli-
cation of a one-microsecond pulse to the gate terminal will
cause the AC Switch to pass alternating current having a
conduction angle which is directly proportional to the delay
angle of the triggering pulse. By varying the delay angle, pro-
portional control of a load can be achieved.

In both modes, the switch can be turned on with as little as
2.0 milliamps. Further, for this device, latching current and
holding current are exactly equal, namely 1.5 milliamps. This
low latching and holding current is in sharp contrast to other

PIC100
PIC101
PIC102

PIC103
® No External Biasing Required
e Designed for Operation Over the Entire Military
Temperature Range: —65°C to 4150°C
® Also available in TO-59 (Stud) power
package rated at 4A (PIC120-PIC123)

AC switching devices, such as the Triac, where latching cur-
rent can be several orders of magnitude greater than holding
current.

Unitrode’s Solid State AC Switch will switch any frequency
from DC to 20 kHz in either the direct or proportional mode.
The unit is also designed for military environments and is
operational over the temperature range of —65°C o +155°C.

This versatile circuit has wide application as a relay replace-
ment, and as a controlling switch for servo mechanisms, guid-
ance and control drives, process control equipment, static and
proportional controls and timers.

The hybrid IC technology developed by Unitrode combines
discrete SCR and power transistor chips with precise thick
film passive components. All SCR and power transistor chips
are produced using Unitrode's advanced hard glass passivated
planar process. And, the ultimate in hybrid circuit reliability
is achieved by packaging the circuits in hermetically sealed
TO-5 cans.

SIMPLIFIED SCHEMATIC

iANODE 2

MECHANICAL SPECIFICATIONS
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PiC100 PIC101 PIC102 PIC103
ABSOLUTE MAXIMUM RATINGS

PIC100 PIC102
PIC101 PIC103

VDRM ...............................................................................................................
RMS Forward Current, T = 100°C Case

Peak Recurrent Forward Current ...
Surge Current, 12 Sine wave, 8ms, Peak
Peak Gate Current ...
Average Gate Current ..
Reverse Gate Current
Reverse Gate VOItage ...

Storage Temperature Range ... —65°C to 4-200°C
Operating Temperature Range

—65°C to +150°C ...

Note: Blocking voltage ratings apply over the full operating temperature range without the need
for external bias resistors or other bias conditions.

ELECTRICAL SPECIFICATIONS (at 25°C unless noted)

PIC100, PIC102 PIC101, PIC103
Test Symbol Min.| Typ.} Max. Min.| Typ.| Max. Units Test Conditions
Off-State Blocking Current Is — |.005 1.0 — .02 1.0 .\ Vp = Ratings
Gate Trigger Current let — |06 20 | — [ 08| 50 | mA | (A,+)V,=5V
Gate Trigger Current ler — |15 20 | — | 30| 50 | mA (A, =) Vp =5V
Gate Trigger Voltage Ver 45 106 1.0 04 | 07 1.0 \ Vo==*5V
On-State Voltage v, — |21 25 | — | 22| 25 Vv i, =1AA,+,A —);
I = 2mA (Pulse Test)
On-State Voltage A — |13 25 | — | 15| 25 v i, =1AA,—,A +)
I = 2mA (Pulse Test)
Holding Current o 4 |7 15 | 3 171 30 | mA Gate Open
Anode Voltage — Critical dv/dt — |50 —_ — 45 — V/us V, = Ratings
Rate of Change
Gate Trigger-On Pulse tpg(on) — 102 1.0 — 0.2 1.0 us lg =+ 10mA
Width i, ==x1A;Vy= =200V
Forward Blocking Recovery Time to, — 120 — — 1 20 — 1S ib=*1Ajip==1A
Off-State Blocking Current Iy — 18 200 | — | 10 | 200 vA T, = 150°C; V, = Ratings
Gate Trigger Voltage Ver 01102 — 014 0.2 — \ T, = 150°C; V, = Ratings

Letter Symbols

VD; LD: Off-State Blocking Voltage, Current
V{; i*: Peak On-State Voltage, Current

A‘; Az: Anode 1, Anode 2

Note: AC switches are also available in the TO-59 package rated at 4A RMS (PI1C120-PIC123). Electrical specifications are the same as for the
PIC100-PIC103.

UNITRODE CORPORATION » 580 PLEASANT ST.
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POWER INTEGRATED CIRCUITS

Oneshot Power Pulse Generator
8A, 60V Output
0.5-60ms Output Pulse Width

FEATURES

Output Pulse Width Temperature Coefficient: —0.04%/°C
DTL, TTL, RTL Input Compatibility

Inhibit Capability

Input/Output Isolation

Low Standby Current

Hermetically Sealed TO-3 Package

DESCRIPTION

The Unitrode Power Pulser is a unique hybrid integrated circuit
designed to switch high power loads for a precisely timed
interval when triggered by a logic level input. The Power

Pulser is capable of impulse driving a wide variety of inductive
and resistive loads including solenoid actuators, print hammers,
ferrite phase shifters, impulse motors and incandescent lamps.

The 2 volt positive input change required to trigger the Power
Pulser is compatible with the output of standard TTL, DTL or
RTL logic gates. The output pulse duration for the standard
product may be specified in the range of 0.5 to 50 milliseconds
and is functionally laser-trimmed to within 1% of the specified
value. Output pulse width temperature coefficient for the
PIC400 series is —.04%/°C. Inherent fast recovery of the timing
circuit permits operation at duty cycles up to 90% with no
significant effect on output pulse duration.

A PNP transistor coupling the input and output circuits within
the Power Pulser provides isolation which permits considerable
flexibility in output circuit configuration and minimizes noise

P1C400, 401

coupling to the input. Rate of change of output voltage is
controlled to minimize RFI.

Standby current drain is minimal — less than 10 microamperes.
A terminal is provided whereby the output pulse may be
inhibited by externally sinking the current drive to the output
circuit. A built-in diode facilitates clamping inductive loads
when the output pulse is terminated.

The Unitrode Power Pulser is supplied in a modified TO-3
package hermetically sealed for high reliability. Hybrid circuit
construction utilizes thick film resistors and monolithic
ceramic capacitors on a ceramic substrate. All active circuit
elements, including the Programmable Unijunction Transistor
in the timing circuit and the monolithic Darlington output
transistor are planar passivated.

Application Note U-65 provides a detailed functional descrip-
tion of the hybrid circuit and design guidance for specific
circuit applications.

SIMPLIFIED SCHEMATIC

2
O COLLECTOR

SUPPLY VOLTAGE 4V,

9K

MECHANICAL SPECIFICATIONS

INHIBIT O
4

O EMITTER

135 - MODIFIED TO-3
MAX. 40° TYP. (7) PLCS.
.043
T (038 PIA
875 ~ ~
MAX.
500 RAD.
.315 MIN. .500 DIA.
LEAD CIRCLE
180
MAX.
250 MAX. o

Dimensions in inches.

(2) HOLES
.156 DIA.

PI1C400-401 8 PIN TO-3

UQJ
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PIC400. 401
ABSOLUTE MAXIMUM RATINGS

ColleCtOr-to-EMItter VOIRAEE, V, ;3 oo e et 60V
Supply Voltage, Vi, V,, (Note 1) ... FSS OO OO OO UO ST OO OSSO OO ORO SOOI 20v
Clamp Diode REVEISE VOMAEE, V| 5 oot e 60V
Emitter-to-Ground Voltage Range, V, , (NOTE 2) ... oo —60V to 20V
COMECTON CUIMTBNE, I, .o et 8A

Power Dissipation

75°C Case ...

75°C Ambient
Storage TempPerature RANEE ..o e —65°C to +150°C
Operating TEMPEIATUIE RANEE .......coo oottt ettt e e e oo e et e s et et e eeee s 0°C to +125°C
Lead Temperature, SOIAErING — 10 SECOMAS ... et eee s 260°C

ELECTRICAL SPECIFICATIONS (T, = 25°C, V; = 15V)

Min. Typ. Max. Units
. PIC400 0.5-2.0ms — — 1.0
Output Pulse Width Tolerance (Note 3 ’ %
P (Note 3 picapy 20-50ms — — 25 °
. - PIC400 — —0.04 — %/°C
Output Pulse Width Temperature Coefficient
P P PIC401 — —015 — %]/°C
On-State Voltage, V, ; at I, = 5A — 13 1.8 v
Off-State Current |, at V, , = 60V — 0.1 10 uA
Input Trigger Voltage, Positive Edge (Note 4) 1.0 14 18 v
Turn-On 5.0 15 30 V/ius
Collector Voltage Rate of Change, V.
g g8 V2 Turn-Off 2.0 5 10 V/us
V; Supply Current I, (Note 5) — 12 18 mA
Inhibit Current I, (Note 5, 6) — 10 15 mA
NOTES:
1. Operation at V; less than 410V, not recommended.
2. Max. positive emitter voltage must not exceed +V; supply.
3. Output Pulse Width is functionally laser trimmed to value specified.
4, Minimum positive voltage change required at input to cause triggering, INPUT-OUTPUT WAVEFORMS
with rise time less than 0.5 microseconds. No power pulser will trigger with Specified Pulse Width
positive edge change less than 1.0 volts, all will trigger with positive edge } -
change greater than 1.8 volts. All power pulsers will trigger from TTL to DTL OUTPUT
output with pull-up resistor up to 6K, and 45V logic supply. PULSE
5. Supply and inhibit currents specified are peak values which occur only vV,
during timed output puise interval. The average supply and inhibit currents
i iplvi INPUT
can be determined by' ml..llfuplymg t'>y t‘he duty cycle. PULSE Vo, 7 —1-5 o
6. Output pulse may be inhibited by sinking the drive current pulse to the s
Darlington output transistor through the inhibit terminal. The inhibit Output pulse width is independent of
terminal must be maintained at 4.25 volts or less, with respect to the input pulse width

emitter terminal to prevent the Darlington transistor from turning on.
Diode decoupling is provided to permit the connection of the inhibit
terminals of several power pulsers to a common inhibit bus.

HOW TO ORDER THE POWER PULSER

The PIC400 utilizes a high stability NPO ceramic timing capacitor and is available with output
pulse width specified anywhere in the range of 0.5 to 2.0 milliseconds. The PIC401 employs

a high dielectric constant timing capacitor and is available with output pulse widths from 2.0
to 50 milliseconds. The desired pulse width in milliseconds is specified as a suffix to the type
designation; for example, PIC400 — 1.5 specifies 1.5 milliseconds pulse width. If the required

- pulse width is not yet determined, one of the Power Pulser Prototypers described below can be
used for design evaluation.

OPTIONS
Considerable flexibility in performance specification and circuit configuration is available on a
non-standard basis.
Options include: output voltage up to 120V
pulse widths below 0.5 milliseconds
pulse widths above 50 milliseconds
current mode switching
faster or slower controlled rate
of change of output voltage

Your inquiry is invited on these and any other special requirements.
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POWER PULSER PROTOTYPER

PIC400, 401

The standard Power Pulser described in this data sheet has a fixed output pulse width
determined by an internal timing network. The Power Pulser Prototyper is identical to
the standard Power Pulser except that the output puise width is externally program-
mable. It is intended for use during system design when the exact pulse width required
for proper functioning of the load is not yet known. Once the pulse width is known, a
standard Power Pulser with a fixed pulse width can easily be specified.

Description: The Power Pulser Prototyper is programmed by connecting an external
adjustable timing resistor between pins #5 and #8. Five prototypers are available to
cover the pulse width ranges shown below.

Output Pulse Timing Resistor Max. Output Max. Output
Type Width Range Range* Voltage Current
PIC400A 0.5 to 2ms 50 - 500K 60V 8A
PIC401A 10to 4 50 - 500 60 8
PIC401B 251010 50 - 500 60 8
PIC401C 6.0to 25 50 - 500 60 8
PiC401D 12.0 to 50 50 - 500 60 8

*To assure proper functioning of the Power Pulser Prototyper the timing resistor must be restricted

to the impedance range specified.
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POWER DARLINGTONS PIC500
10 Amp Dual Darlingtons, Planar NPN PIC502

FEATURES DESCRIPTION

® Cost-Saving Dual Design Reduces Size Unitrode's PIC500 series of Power Integrated Circuits offers the advantage of two
and Improves Efficiency monolithic Darlingtons and their associated commutating diodes in a single her-

® High Current Gain: 2000 min. @ metically sealed 8-pin TO-3 package. This affords the designer a significant cost-
I = 5A for PIC500 savings as well as a reduction in size of more than 50% in applications such as

¢ Low Saturation Voltage: 1.5V max. @ full-wave bridge circuits for converters and stepper-motor drives. Incorporating chips
I = 5A for PIC500 from Unitrode’s U2T101 Darlington series, these devices offer outstanding perform-

® High Voltage: up to 100V min. V¢, ance and economy of operation.

® High Energy Capability: 1 Joule
@Il =5A

® Monolithic Darlington Design Insures 1 2 7 8
Higher Reliability T %

® Planar Construction Throughout

® Electrically Isolated Case 3 S

4 5
ABSOLUTE MAXIMUM RATINGS
Darlington Transistors PIC500 PIC501 PIC502

Collector — Emitter VOItage ........o.coooooiooeeoeeeeeeeeee e 100V 100V
Collector — Base Voltage -
Emitter — Base Voltage
D.C. Collector Current ...........c.......
Peak Collector Current
Base CUITENT .o
Commutating Diodes

Peak Inverse VOMAGE ...
Peak Forward Current .. .
D.C. FOrward CUITENt ..o
Power Dissipation @ T, = 25°C

TORAL et
Per Darlington ...........cccocoooovvn.
Operating Temperature Range ..

Storage TeMPErature RANZE ..........cccccooiiiiiieic oo st

MECHANICAL SPECIFICATIONS

PIC500 PIC501 PI1C502 TO-3 (8-PIN)
(2) HOLES
135 . MODIFIED TO-3 — 156 DIA.
MAX."] 40° TYP. (7) PLCS.
043
T— 038 DIA.
nf/:?( - - 9 2 1.180
’ .500 RAD. y o
.315 MIN. -500 DIA.
LEAD CIRCLE
.180
MAX.
1250 MAX. RAD.
Dimensions in inches.

|
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PIC500 PIC501 PIC502

PIC500
ELECTRICAL SPECIFICATIONS (at 25°C unless noted)
Test Symbol Min Max. Units Test Conditions
Darlington Transistors
Collector — Emitter Sustaining Voltage Veeo(sus) 100 — v le=10mA, I; =0
Collector — Base Breakdown Voltage BVeso 100 — v lc=1mA, I =0
Emitter- Base Breakdown Voltage BV 5 — v Il; =5mA, I-=0
D.C. Current Gain hee 2000 — — le =5A, Ve =5V
D.C. Current Gain hee 1000 — —_ lc =2A, V=2V
Collector Saturation Voltage Vee(sat) — 15 v Ic =5A,1; = 10mA
Base Saturation Voltage Vee(sat) — 20 v le =5A,1; = 10mA
Collector Cut-Off Current leeo — 0.1 uA Veg =60V, I; =0
Collector Cut-Off Current lceo — 200 vA Vee =60V, I; = 0, T = 150°C
Base Cut-Off Current lgso 32 50 mA Vego =9V, 1o =10
Delay Time ty —_ 50 ns See Figure 1
Rise Time t, — 250 ns Vee = 30V
Storage Time t, — 15 us le =5A
Fall Time t; — 500 ns lg; = I, = 10mA
Switching Energy Eg 1.0 — J lc = 5A, L = 80mh See Figure 2
Commutating Diodes
Peak Inverse Voltage PIV 100 — v Iz = 100A
Reverse Leakage Current Iz — 0.5 A Vp = 60V
Reverse Leakage Current Ix — 500 uA Vg =60V, T = 150°C
Forward Voltage Drop Ve — 15 ' l.=5A
Reverse Recovery Time t, —_ 50 ns I =1A,—1A
Safe Operatin_g Area Typical D.C. Current Gain
for Each Darlington vs. Collector Current
1 =K T 2 43¢ o VT s
73 \\ —\
~ 5 z T, = 1150° ™~
= z 1150°C
z b.C. N\ g . - S
<4 - ~ \
3 i z N
2 2 Pulse width = oms, > Y ok iy
g 10 |20 N L e
5 — 5 o
o —Eultsecwl?th =1(;.5ms,_ AVAR WA\ g
i rDuty Cycle = 1%
g 03 | 1K T, =—55°C ~
I = N
02
0.1
1 2 5 10 20 50 100 500 1 2 5 10
V< — COLLECTOR TO EMITTER VOLTAGE (V) I — COLLECTOR CURRENT (A)
Typical Vee(sat) vs- Typical Vge(sat) vs-
Collector Current Collector Current
5 5 T T T 177 5 T T T 1T
Wl Iy = 1./500 Iy = 1/500
Eo @
s w s
w w |p: <
g g 58
x b 7/ w /P:F
gg 2 — 11500 ¢ 3 2[Tc=—55C -
o Tj = 4150°C \ ﬁ A w > vl
w Z 0w Z o
59 _ 74 <5 >d
8¢ J //Tj = 425°C | w
| 3 1 T,=125¢ 2 5 1 ,
% T, = +150°C >
g ||
0.5 0.5
1 2 5 10 1 2 5 10
I — COLLECTOR CURRENT (A) ] — COLLECTOR CURRENT (A)
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PIC501 & 502

ELECTRICAL SPECIFICATIONS (at 25°C unless noted)

PIC500 PIC501 PIC502

PIC501 PIC502
Test Symbol Min. I Max. Min. l Max. Units Test Conditions
Darlington Transistors
Collector — Emitter Sustaining Voltage Veeo(sus) 100 — 80 — \ le =10mA, 1; =0
Collector —Base Breakdown Voltage BVeeo 100 — 80 — v le=1mA, I =0
Emitter — Base Breakdown Voltage BVio 5 — 5 - v lg=5mA, I, =0
D.C. Current Gain hee 1000 — 750 — — Ic =5A, Vg =5V
Collector Saturation Voltage Vee(sat) — 2.0 — 2.0 \') le = 5A, I; = 10mA
Base Saturation Voltage Vie(sat) —_ 2.0 — 2.0 v Ic =5A, I; = 10mA
Collector Cut-Off Current leeo — 100 — 100 pA | Ve =60V, 1, =0
Collector Cut-Off Current leeo — 500 — 500 wA | Ve =60V, I; =0, T =100°C
Base Cut-Off Current lezo 32 5.0 3.2 5.0 mMA | Vgo =5, 1 =0
Delay Time t, —_— 150 — 150 ns See Figure 1
Rise Time t, — 500 — 500 ns | Vec =30V
Storage Time t — 3.0 — 3.0 us lc = 5A
Fall Time t; — 600 — 600 ns | Iy = Iz = 10mA
Switching Energy Ess 1.0 — 10 —_ J Ic = 5A, L = 80mh See Figure 2
Commutating Diodes
Peak Inverse Voltage PIV 100 —_ 80 — v Ig = 100xA
Reverse Leakage Current I — 50 — 50 pA | Vp =60V
Reverse Leakage Current Ik — 500 — 500 A | Vg =60V, T =100°C
Forward Voltage Drop Ve — 20 — 2.0 \ I =5A
Reverse Recovery Time t, — 50 — 50 ns I =1A,—1A
Safe Operating Area Typical D.C. Current Gain
for Each Darlington vs. Collector Current
10 T T A% T 5K T T
. = Pulse Width .
~ ® [Picso2tEpICe0 TN e~ 1= 0:5ms, Vee =8V
g s e et .
A TS :
&, |Pulse width N i g
2 = 10ms, o 2K 5
%’ Lo DUty IrCyc;e =10% - % T, = 100 V K' N
=2 RS N
- 0.5 1. =25C a 1K / T‘. = ﬁ-zsi
9] I 4 |
(|J 0.2 Picsez \ £ / T = —25°C \h
R PIC501 / ‘ J 7J h
0.1 N 500
1 2 5 10 20 50 80 100 1 2 5 10
V¢ — COLLECTOR TO EMITTER VOLTAGE (V) . — COLLECTOR CURRENT (A)
Typical V¢ (sat) vs. Typical Vg (sat) Vs-
Collector Current Collector Current
5 T LI 5 T T T 7T
é \ 1, = 1/500 Iy = 1/500
e I )
s S L L2
by \ s 4
O < a/
eh 2 L/ oh 2 ~T.=—-25C =
28 KV 58—
Q= T =—25°C 7] ]
w =1 j 2 Zz — " L
L s e
8% , S L z T, = +100°C
2 T. = +100°C e
5 ’ TS
8 =9
>U
0.5 0.5
1 2 5 10 1 2 5 10
] — COLLECTOR CURRENT (A) I — COLLECTOR CURRENT (A)
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Figure 1

PIC500, PIC501, PIC502
Switching Speed Circuit

VCC
~ 430 Ve

60, +1%
4W, NON INDUCTIVE

SCOPE INPUT

2 & 7 (NOT CONNECTED)

pevice |
UNDER |
rep. rate
= Ik Hz

~ —3.5VDC
VBB

NOTE: The V \, V. and V,; voltages are only approximate and should
be adjusted to give I. =5.0A, I, = 10mA and I, = 10mA.

Figure 2
PIC500, PIC501, PIC502
Switching Energy Circuit

80mh " Voo = H60Vc

120, +1%
4w, NON INDUCTIVE

pevice |
UNDER |

NOTE: The V voltage is only approximate and should
be adjusted to give I = 5.0A.
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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
® 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 Fail time <75ns
Efficiency >85%
o No reverse recovery spike generated by commutating diode (See note 4. and Fig. 2.)
e 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-

\ee T o . spike (see note 4.).
cified for use in high current switching regulator applications. pike ( )

PIC600
PIC601
PIC610
PIC611

drawbacks to switching regulators: noise generation and slow
response time; there is, in fact, no diode reverse recovery

The designer is thus relieved of one of the most time con- The PIC600 series switching regulators are designed and char-
suming, tedious and critical aspects of switching regulator acterized to be driven with standard integrated circuit voltage
design: choosing the appropriate switching transistors and regulators. They are completely characterized over their entire
commutating diode, and empirically determining the optimum operating range of —55°C to +125°C. The devices are enclosed
drive and bias conditions. in a special 4-pin TO-66 package, hermetically sealed for high

reliability. The hybrid circuit construction utilizes thick film

Switching regulators, when compared to conventional regula-

resistors on a beryllia substrate for maximum thermal con-

tors, result in significant reductions in size, weight, and internal ductivity and resultant low thermal impedance. All of the

power losses and a major decrease in overall cost. Using the . ts in the hybrid full ssivated

Unitrode PIC600 series, the designer can achieve further active elements in the hybrid are fully pass )
improvements in size, weight, efficiency, and costs. At the Application Note U-68 provides a detailed description of the
same time, because of the PIC600 series design and packaging, hybrid circuit and design guidance for specific circuit

the designer is aided in overcoming two of the most significant applications.

SCHEMATIC

PI1C600 PIC610
PI1C601 PIC611
POS. 4 1 POS. NEG. 4 1 NEG.
INPUT OUTPUT INPUT OUTPUT
3 2 3 2
DRIVE COMMON DRIVE COMMON
MECHANICAL SPECIFICATIONS
PIC600 PIC601 PIC610 PIC611 4-Pin TO-66
.210
.190
" [—DRIVE (3)

r—

© INPUT (4) NOTES: -
7—%3 ; 5‘2‘5& 1. Case is electrically isolated. ?
| i RAD. 2. Loads may be soldered to within § L=

Iggg qifh— .590 /16" of base provided temperature- .
; / .570 time exposure is less than 260°C I I
am 4] _ for 10 seconds.
COMMON (2) 152

OUTPUT (1) 142

6
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PIC600 PIC601 PIC610 PIC611

ABSOLUTE MAXIMUM RATINGS
PIC500 PIC601 PICE10 PICs11

Input Voltage, V,, ... ... 6OV.. —80v
Output Voltage, Vi, ..o 60V 8ov —80v
Drive-Input Reverse Voltage, V; 4 ..o, BV e, SV — BV —5V
Output Current, I, ..., BA SA . i, —BA e —5A
Drive Current, 1, ..o —02A .., —0.2A .. 02A . . 0.2A

Thermal Resistance
Junction to Case, 9,

POWET SWItCR e 40°C/W............... SRS

Commutating Diode ... e 40°C/W .o

Case to Ambient, G g B0.0°C/ W,
Operating Temperature Range, T ..ot —55°C to +125°C

Maximum Junction Temperature, TJ

Storage Temperature RANEE ... e

ELECTRICAL SPECIFICATIONS (at 25°C unless noted)

PIC600 & 601 PIC610 & 611
Test Symbol Min.{ Typ.{ Max. | Min. | Typ. | Max. | Units Conditions
Current Delay Time tyi — (20| 40| — | 20| 40 ns Vi, = 25V(—=25V)
Current Rise Time t,; — | 5| 751 — |5 |7 ns | V,, =5V(=5V)
Voltage Rise Time t., — |30 ] 5 | — |30 |50 ns I = 2A(-—2A)
Voltage Storage Time t,, — 1175 500 | — | 150 | 500 ns I, = —20mA(20mA)
Voltage Fall Time t,, — | 50 71 — [ 5 {75 ns See Figure 2.
Current Fall Time t,; — |70 | 150 f — | 70 | 150 ns See notes 1., 2, 4.
Efficiency (Notes 2. & 4.) 7 — | 85 — | — | 8 | — %
On-State Voltage (Note 3.) Viiew | — |10 L5 | — [-10]|-15 v I, = 2A(—2A), I, = —.02A(.02A)
On-State Voltage (Note 3.) Vit | — |25 35 — | —25|-35 v 1, = 5A(—5A), |, = —.02A(.02A)
Diode Forward Voltage (Note 3.) | V, 0, [ — | 8 10| — [ —8|—10 v 1, = 2A(—2A)
Diode Forward Voltage (Note3) | V, ., | — |[L0 | 15| — [—-1.0|—15 \ 1, = 5A(—5A)
Off-State Current L — (01 10 — |=01]—-10 A V, = Rated input voltage
Off-State Current I, — |10 — | — | =10 — 1A V, = Rated input voltage, T, = 100°C
Diode Reverse Current I — J10{ 10 | — [—-l0}—10; 4A , = Rated output voltage
Diode Reverse Current [, — (500 | — | — [500 | — uA 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;) =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. Puise 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, 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. Unitrode will supply transient thermal impedance information on request.
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PIC600. PIC601. PIC610 PIC611
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I, — OUTPUT CURRENT (A)
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Power Dissipation Efficiency
40 100 T 20kHz, V., = 20V
g [
2 3 90 f = 20kHz, V_, = 5V ]
z
o 80
= 30 f = 50kHz, V_ , =5V
< ~
o e 70
2 £
» 25 >
o o 60
P4
G 20 w
z o 50
2 \ Iy
< s Lo
g Maximum allowable average | 30 As measured in circuit shown in
5 10 | power dissipation each, for the \ & Figure 1.
> power switch and for the diode. 20 - V,, =25V
T Maximum allowable case Vot =V, X (Duty Cycle)
s 5 [ temperature = 125°C 1, = 20mA
10 3
o l ‘ ‘ I | T, =25°C
0 o LT 1 111 ]
-50 25 0 25 50 75 100 125 150 5 6 .7.891 2 3 5
T.— CASE TEMPERATURE (°C) I, — OUTPUT CURRENT (A)
Diode D.C. Losses Power Switch D.C. Losses
10 BT 7177 T
Duty Cycle = .2, |, =20mA
> < 551 =25
1 To obtain the Power Switch /
2 // o | losses at any other duty cycle,
L multiply by D/.2 where D = Duty
. MAXIMUM / L | cycle
3 TYPICAL g | ]|
@ 5 == i g s T
@ = @ MAXIMUM
8 — Power Switch Duty Cycle — 0.2 8
a2 Diode Duty Cycle = 0.8 — a2 o
g T =25C S L+~ TyPicAL
o .1 To obtain diode losses at any ] o 1T
other duty cycle, multiply by ]
-05 (1-D)/.8 where D = Power Switch — 05
Duty Cycle.
.02 .02
.01 .01
5 6 .7 .891 2 3 4 5 5 6 .7 891 2 3 5
I, — OUTPUT CURRENT (A) I, — OUTPUT CURRENT (A)
Switching Losses
Y I
V., =25V, I, = 20mA
5 -
. f = 20kHz
T, =25°C /
o 2ttt
2 MAXIMUM — /
o .1 Power Switc TYPICAL —
w -
Power Switch
2 o5 || L1
o | /
-
) To determine switching losses at i
Zz .02 :
I any other frequency, multiply by
O o1 f/20kHz where f is the frequency /
'é " lat which the losses are to be
? 005 deferrpin|eq. ,
MAXIMUM
— Diode
002 L TYPICAL
’ 1 — Diode
./‘/
.001
5 6 7891 2 3 4 5
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Vv, = 425V

Iorive = —20mA
Pulse Width = 10us
Rep. Rate = 20kHz

U
~ v

Figure 1. PIC600,601 Switching Speed Circuit

PIC600
PIC601

3 2

1K

PIC600 PIC601 PIC610 PIC611

§ "';.7 Ty A
il F POWER SWITCH
— T, =10x5—~ Ty = 40us
Note: No Diode Reverse of Forward Recovery Spike (See note 4.)!
1] Ve § ' COMMUTATING DIODE
X » "

Figure 2. PIC600, PIC601 Switching Waveforms

Note: PIC610, PIC611 Test Circuit and waveforms are identical but of opposite polarity (V, =—25V, V_, = —5V, Il = +20mA).

I, — ON-STATE CURRENT (A)

1000

500
400

300
200
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t — TIME (ns)

50
40

30
20

10

On-State Characteristics

I, —OUTPUT CURRENT (A)
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TYPICAL
MAXIMUM
TJ, = 25°C
I, = 20mA
0 1 2 3 4 5
V, (on) — ON-STATE VOLTAGE (V)
Turn-On Time
T 1111 | '
As measured in circuit shown in
— Figure 1.
~ V., = 25V
LV, =5V
1, = 20mA
— T =25°C
L
tri |
I~ 1
trv
I — b
5 6 .7.8.91 2 3 4 5
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|, — DIODE FORWARD CURRENT (A)

t,— FALL TIME (ns)

Diode Forward Characteristics

5
4
TYPICAL MAXIMUM
3
2
TJ = 25°C
1
0
0 5 1 1.5 2 2.5
VZ_”W -— DIODE FORWARD VOLTAGE (V)

Fall Time
1000
[ TTTI [
As measured in circuit shown in
500 — Figure 1.
400 |— Vi, = 25V
L Vour =5V
300 = "L 2oma
200 - T; = 25°C
100 — i
\\ 1
\\\,__ f
T e
50
40
30
20
10
5 6 7891 2 3 4 5

I, — OUTPUT CURRENT (A)
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POWER INTEGRATED CIRCUIT

Switching Regulator 15 Amp Positive and Negative

Power Output Stages

FEATURES
e Designed and characterized for switching regulator applications

® Cost saving design reduces size, improves efficiency, reduces noise and RF| (See note 4.)

o High operating frequency (to >100kHz) results in smaller inductor-capacitor filter

P1C625
PIC626
PIC635
PIC636

and improved power supply response time
e High operating efficiency: Typical 7A circuit performance —

Rise and Fall time <300 ns

Efficiency >85%

o No reverse recovery spike generated by commutating diode (See note 4. and Fig. 2.)

e 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 +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 Note U-68 provides a detailed description of the
hybrid circuit and design guidance for specific circuit
applications.

SCHEMATIC
PI1C625 PIC635
PIC626 PIC636
POS. 4 1 POs. NEG. 4 1 NEG.
INPUT OUTPUT INPUT OUTPUT
3 2 3 2
DRIVE COMMON DRIVE  COMMON
MECHANICAL SPECIFICATIONS
PIC625 PIC626 PIC635 PIC636 4-Pin T0-66

-620 p—— +
N — 962 1
MAX. I =— 958 ; 590
"/ 50

; 0
e " | —DRIVE (3)
034 o) INPUT (4)
.028 -210 .350
/ ‘190 ax
: : RAD.

NOTES:
1. Case is electrically isolated.

2. Loads may be soldered to within )/

1/,6” of base provided temperature-

time exposure is less than 260°C
for 10 seconds.

COMMON (2) .152

340 e ouTPuT() 142
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ABSOLUTE MAXIMUM RATINGS

PIC625 PIC626 PIC635 PIC636

PIC625 PIC626 PIC635 PIC636
Input Voltage, V, , e 60V.....onicnne 80V..oi —80v
Output Voltage, V|, e 6OV ..o 80V...oioei —80V
Drive-Input Reverse Voltage, V,_ , ... BV e 5V —5v
Output Current, 11 ..o 15A e, 15A —15A
Drive Current, Iy ..o —04A ..o, —04A...n, 04A .o 0.4A
Thermal Resistance
Junction to Case, 6,
POWEE SWItCH ..o 4.0°C/W.. - . .
Commutating Diode ... e B SOOI B0°C/W .o
Case to Ambient, B oo e B0.0°CIW. .
Operating Temperature RANZE, T .. oo —55°C 10 +125°C .o
Maximum Junction Temperature, TJ. .............................................................................................................. A150°C e
Storage Temperature RANGE ... —65°C 10 +150°C....ooioii
ELECTRICAL SPECIFICATIONS (at 25°C unless noted)
PIC625/626 PIC635/636
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,, — 1200 | 600 | — | 200 | 800 | ns| I, =—30mA(30mA)
Voltage Fall Time t,, — {70 | 175 | — | 100 | 300 | ns| See Figure2
Current Fall Time t; — | 175|300 | — | 175 | 300 | ns|-Seenotesl, 24
Efficiency (Notes 2 and 4) 7 — 8 | — | — 85 — %
On-State Voltage (Note 3) Veiton) — | 10|15 | — -0 ]|—=15] V| I,=7A(—7A), |; = —.03A(.03A)
On-State Voltage (Note 3) Veiton — | 25| 35 | — | =25 |—=35] V| I,=15A(-15A), |, = —.03A(.03A)
Diode Fwd. Voltage (Note 3) Voiton) — | 8| 125 | — | —.85 [—1.25| V | I,=7A(—7A)
Diode Fwd. Voltage (Note 3) | V, ., | — | 95 | 175 | — [ =95 |=L75| V| I,=15A(—15A)
Off-State Current I, — |01 10 — | =01 | —10 | wA| V,=Rated input voltage
Off-State Current Fat —_— 10 — — | =10 | — pA | V,=Rated input voltage, T, = 100°C
Diode Reverse Current [ — | 10 10 — | =10 | =10 | wA| V, =Rated output voltage
Diode Reverse Current 2 — | 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;; 4+ t; and Current Storage Time (t;) =t 4 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.

. Pulse test: Duration = 300ms, Duty Cycle <2%.

> w

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, 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. Unitrode will supply transient thermal impedance information on request.
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Power Dissipation
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-
o
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[ Diode Duty Cycle = 0.8
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o
o
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o

F Power Switch Duty Cyclé =0.2

[ To obtain diode losses at any
- other duty cycle, multiply by
(1-D)/.8 where D = Power

ESwitch Duty Cycle.
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5
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s MAXIMUM — Power Switch bt
* 1.0 17 /
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e 5 -
a = — TYPICAL — Power Switch]
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5
F .10 —
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.05 MAXIMUM — Diode —
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’ 1 +1 TYPICAL — Diode
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PIC625 P1C626 PIC635 PIC636

Efficiency
100 = f = 20KHz, V_, — 20V
% ——|
Ef = 20KHz,V  , =5V
80 =t
f = 50KHz,V,, = 5V Xy
;\3 70
5 60
z
w
3] 50
w
40
I
s 30 + As measured in the circuit shown
in Figure 1.
20 ’-v;n =25V
Vot =V, X Duty Cycle
10 |1, = 30mA
T, =25°C
o 1 I 1l 1 1 1 1 | 11
2 3 4 5 6 7 8910 15 20
I, — OUTPUT CURRENT (A)
Power Switch D.C. Losses
100
Duty Cycle = 0.2, |, = 30mA
50 Tc = 25°C
To obtain power switch losses at
any other duty cycle, multiply by
20 | D/.2, where D is the duty cycle.
= 10
g .4
e 7
L s 77
7
9 2 MAXIMUM _+~ |- TYPICAL
S
o 1 {
.5 e
= ,
.
2
1
2 3 4 5 6 7 8 910 20

I, —OUTPUT CURRENT (A)

V., =25V, |, = 30mA

f = 20KHz

T, =25C

To determine switching losses at any other
frequency, multiply by {/20KHz where f is the
frequency at which the losses are to be
determined.
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Vv, = 425V
19

Iorive = —30mA
Pulse Width.= 10us
Rep. Rate = 20kHz

U
~ oV

P1C625

+
PIC626 | 1504 _
3 2

+
RL — vou!
g5 =5 :

PIC625 PIC626 PIC635 PIC636

o
.
3 A
3
.
5 4-1
5
s
s
'
[
s
kS

POWER SWITCH

.68K

Figure 1. PIC625, 626 Switching Speed Circuit
Note: PIC635, PIC636 Circuit and waveforms are identical but of opposite polarity (V, =—25V, V_, = —5V, lpgye = +30mMA).

On-State Characteristics

b—T,,=101s-

Note: No Di

Torr = 40us

ode Reverse of Forward Recovery Spike (See note 4.)!
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]
]
1
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Figure 2. PIC625, 626 Switching Waveforms

Diode Forward Characteristics

20 20
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[ in Figure 1. in Figure 1.
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= 100 = 100 t,,
F =
t —
| i e —t |
50 t, 12 —] * 50
40 t — 40
30 — 30
20 20
10 10
2 3 4 5 6 7 8910 20 2 3 4 5 6 7 8910 20

I, — OUTPUT CURRENT (A)
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RECTIFIER ASSEMBLIES

Single Phase Bridges, 25 Amp,
Military Approved

FEATURES

® Qualified to MIL-S-19500/446

® Current Rating: to 25A

® PlV: from 100 to 600V

® Surge Ratings: to 150A

® Only Fused-in-Glass Diodes Used

® Controlled Avalanche Characteristics

e Aluminum Heat Sink Case, Electrically Insulated

ABSOLUTE MAXIMUM RATINGS

Peak Inverse VOIRAge ..o, 100 to 600V
Maximum Average D.C. Output Current
@ To == 55°C e 25A
@ T = 100°C e 15A
Non-Repetitive Sinusoidal Surge (8.3ms)
@ T == 55%C oo, 150A
Operating and Storage Temperature Range ... —65°C to +150°C
Thermal Resistance Junction to Ambient ..., 20°C/W
Junction 0 Case ..o, 25°C/W

MECHANICAL SPECIFICATIONS

DESCRIPTION

JAN SPA25
JAN SPB25
JAN SPC25
JAN SPD25

This series of military high-current
single-phase bridges offer the utmost in
reliability as required in military system
designs. This series is assembled with
diodes which have been subjected to
TX type screening tests.

Dimensions

Lir INCHES MILLIMETERS
MIN. MAX. MIN. MAX.

C .552 .572 14.02 14.53
C2 .624 .760 15.85 19.30
C: .312 .380 7.92 9.65
Cs .495 .512 12.57 13.00
¢D1 .189 .195 4.80 4.95
¢D2 .057 .067 1.45 1.70
D3 .108 .118 2.74 3.00
¢Da .141 151 3.58 3.84
$Ds 225 235 5.72 5.97
Hi .669 1.060 17.53 26.92
Hz .300 .500 7.62 12.70
Hs .040 .060 1.02 1.52
Has .042 .062 1.07 1.57
L .370 .560 9.40 14.22
L2 .307 .365 7.80 9.27
Ls .089 .099 2.26 2.49
Ls 132 142 3.35 3.61
Ls .026 .036 .66 .91
W 1.104 1.144 28.04 29.06

SPA25 SPB25 SPC25 SPD25
ENCAPSULATION  METAL AREA,
MATERIAL SHAPE OPTIONAL
¢ T
©OHarc
éCT+ .3 Cy [ ¢b;
D e
] —+
5
METAL ?D,
r _J»SEE NoTE2
VIEW B-B

NOTES:

. Terminals shall be hot tin dipped or silver plated.
Polarity shall be marked on terminal side of device.
Point at which Tc is read (must be in metal part of case).
Locating pin shall be adjacent to positive terminal.
Insulating sleeve shall be alumina (AL,O;) or equivalent.

P Lo
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Electrical Specifications (at 25°C unless noted)

JAN SPA25 JANSPB25 JANSPC25 JAN SPD25

Peak Maximum Leakage
PIV Forward Current
Type Per Voltage Per Leg @ PIV
Leg Drop* T. = 25°C [ T, =150°C
Volts Minimum [ Maximum pA uA
JAN SPA25 100
JAN SPB25 200 0.9V 1.4V 2 250
JAN SPC25 400 @ 39A(pk)
JAN SPD25 600 P
*Peak forward voltage drop is measured at a pulse width of 8.3ms.
Typical Forward Voltage Per Leg .
vs. Forward Current Typical Leakage Current vs. PIV
50
/ / 0 [ — I_ﬁec
20 .02 1
.05
/ / z
10 / S |
~ / r o2 s
< / / z +25°C
w 5
£ ° - &
w / / o) 1
@ o 2
x 2
o w
: /1] g s <
Q 1 < 10 +75
4 DO] O lof o <
< of & 5] & ﬂ 20
= SNS08
5 s RAF YT 50
e [ / ] 100
+125°C
2 200 3
[ ] 500
1 1K
125 100 75 50 25 0
05 % OF PIV
0o 2 4 6 .8 1 12 14
FORWARD VOLTAGE (V)
UNITRODE CORPORATION « 580 PLEASANT ST.
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JAN SPA25 JANSPB25 JANSPC25 JAN SPD25

Current Derating Curve

100
AN
N
[¢]
z
-
50
& N\
2 N
0
0 50 100 150 175
CASE TEMPERATURE (°C)
Discrete diode 100 Percent process conditioning 100 Percent burn-in of discrete Assembly and
inspection lot v of discrete diodes diodes 7l encapsulation of
discrete diodes
1. High-temperature storage 1. Measurement of specified into bridge
parameters assembly
2. Thermal shock (temperature
cycling) 2. Reverse bias burn-in
3. Reverse-recovery time 3. Measurement of specified
parameters to determine Inspection tests
deita to verify LTPD
4, Lot rejection criteria Group A
based on rejects from Group B
burn-in test Group C

Review of groups

A, B, and C data

for lot accept or
reject

A

Preparation for
delivery

UNITRODE CORPORATION « 580 PLEASANT ST.
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PUTs

U13T1-U13T4

Planar, TO-18 Hermetic

FEATURES

e Voltage Ratings: to 100V

® Maximum Peak Current: 150nA

o Valley Current: as low as 25 xA

e | ow Forward Voltage Drop

® Nano-Amp Leakage

o Hermetically Sealed TO-18 Metal Can

ABSOLUTE MAXIMUM RATINGS

Anode-to-Cathode Forward Voltage, V
Anode-to-Cathode Reverse Voltage, V

Gate-to-Cathode Forward Voltage, Vg ...

Gate-to-Anode Reverse Voltage, Vg oo

Gate-to-Cathode Reverse Voltage, Vgyg ...

Peak Recurrent Forward Current

10 us 1% Duty Cycle ...

100 us 1% Duty Cycle
Power Dissipation

25°C Ambient ...

Derating Factor ...
Storage Temperature Range ...

Operating Temperature Range ..................

MECHANICAL SPECIFICATIONS

DESCRIPTION

The Unitrode hermetically sealed TO-18 metal can series of programmable unijunction
transistors feature blocking voltages to 100V, the highest available to designers. These
PUTs are functionally equivalent to standard unijunction transistors, with the added
advantages of programming versatility. External resistors can be added to program

7, Rggr Ip and |, depending upon your design requirements. All units are fully planar
passivated. This series features a hermetically sealed TO-18 package for optimum
reliability in all environmental conditions. Applications include pulse and timing
circuits, SCR trigger circuits, relaxation oscillators, and sensing circuits. For further
application information see Unitrode’s Application Note U-66.

....................................... 8A .. BA
...................................... 7 NN .
............................... 400mW .........c..c........ 400mW

32mW/°C ... 3.2mW/°C

................. —55°C to -+150°C

.............................................. —55°C to +150°C

.210

195 230
:17SD'A' = 59 DIA.
* N
020 -+.002
_.l L_MAX‘ 017 00 TDIA.

Dimensions in inches.

U13T1-U13T4 TO-18

t

294 mm UNITRODE




U13T1-U13T4
ELECTRICAL SPECIFICATIONS (at 25°C unless noted)

U13T1, 3 U13T2, 4
Test Symbol Fig. Min. Max. Min. Max. Units Test Conditions

Peak Current Ip 1 — 5 —_ 1.0 vA Rg = 10k, V, = 10V

— 2 —_ 0.15 7.\ Re =1 Meg.
Valley Current ly 1 70 —_ 25 — uA Rg = 10k, V, = 10V

— 50 —_ 25 pA Rg =1 Meg.
Offset Voltage V; 1 0.2 0.6 0.2 0.6 v Rg = 10k, V, = 10V

0.2 16 0.2 0.6 v Re = 1 Meg.
Gate-to-Anode Leakage leao 2 — 10 — 10 nA T = 25°C, V, = rating

— 100 —_— 100 nA T=75C
Gate-to-Cathode Leakage leks 3 — 100 — 100 nA V, = rating
Forward Voltage Ve 4 — 15 — 15 Vv I = 50mA
Pulse Output Voltage Vv, 5 6 —_ 6 —_ v
Pulse Output Rate of Rise t, 5 — 80 — 80 ns

+ v, | Vi =V, Vg
v,
R R,
v, V 3 VF
c R2 v I \l
\
I M 1
a) Typical Circuit b) Equivalent Test Circuit ¢) Characteristic Curve
Figure 1
1
GKS llF
T
leno l = Vs =V _1/:_
Figure 2 Figure 3 Figure 4
+20V
O
vO
RT Rl
510K 16K
\/ v Y
O
(o R, R, |
2 uf 200 27K l‘
6V Lt ¢
Figure 5

UNITRODE CORPORATION « 580 PLEASANT ST.
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POWER DARLINGTONS UsTios

10 Amp, 150V, Planar NPN U2T201
U2T205

COLLECTOR
FEATURES DESCRIPTION
¢ High Current Gain: up to 2000 min @ I = 5A Unitrode NPN Darlingtons consist of a two
® |ow Saturation Voltage: as low as 1.5V max @ | = 5A BASE 1 transistor circuit on a single monolithic

® High Voltage: up to 150V min Vg planar chip.
® Monolithic Design Incorporating Multiple-Emitter Techniques

® Triple-Diffused Planar Construction BASE 2 EM'TTE%

ABSOLUTE MAXIMUM RATINGS

T0-33 3 PIN T0-66
u2T101 U2T105 u2T201 U2T205
Collector-Emitter VOItage ..., 8OV........... T80V, 80V......... 150V
Emitter Base Voltages,
VEBZ

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

25°C Ambient ... W IW.oeeeeeeeeeeeeeeee e, 25W............ 2.5W
100°C Case .
Thermal Resistance, Junction t0 Case ..o, 20°0C W oo 4°CIW ...
Operating and Storage Temperature Range ............ccccocvvevvevceenan. —65°C 10 200°C.......oooooceeeeeeeeee s —65°C to 200°C

MECHANICAL SPECIFICATIONS

u2T101 U2T105 TO33
4002
017 Zp01 031
240 1.5 MIN :
318~ _.[ le—.018 MAX
—
_— [=—=H
—
3 COLLECTOR
.335]
.305
COLLECTOR CONNECTED TO CASE
Dimensions in inches.
U2T201 U2T205 3 Pin TO-66
.075
.050
-~ J+—
1 o3
;28
620 M
MAX. —
.360
348 MIN.
COLLECTOR CONNECTED TO CASE  RAD.
Dimensions in inches.

M
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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
([l)\ig't eCLf)"e"t Gain hee 2000 — | w0 | — | — le = LOA, Vg = 2V, Ryye = 1K
PN%'tglf)"ent Gain hee 2000 — | w00 [ — — Ic = 5A, Vg = 5V, Ry, = 100

. e = 5A, Ry, = 100
?'\?cljltic{;)r Saturation Voltage | v . (sat) | — 15 _ 25 Vi U2T101, 201: 1, = 5mA

U2T105, 205: 15, = 10mA

Collector-Emitter
:3Nreak<i§)wn Voltage BV 80 — 150 — v lc = 25mA, Ry, = 2.2K, Ry, = 100
ote

Rg,e = 2.2K, Rype = 100

Collector Cutaff legr — | W] — | 10} s U2T101, 201: V., = 80V

Current U2T105, 205: V., = 150V
Ry e = 2.2K, R,,r = 100, T = 150°C
Sollector Cutoff leer — | w| — | 10| mA "U2T101, 201 V.., = 80V
U2T105, 205: V., = 150V
Collector Capacitance Cobo — 100 — 100 pf Vg =10, I =0, f =1IMHz
A.C. Current Gain hee 5 — 5 — — lc = 1.0A, Ve = 10V, f = 10MHz, R, = 100
Delay Time ty 100 Typ. 100 Typ. ns Ve = 30V,
Svsv;;t::(ijr;g z:ijaTglemTeime : Zgg K’E :gg Izz :Z 52‘?15?'201 s (on) = I (off) = SMA,
¢ ) ) U2T105, 205: 15 (on) = I (off) = 10mA,
Fall Time t; 500 Typ. 500 Typ. ns Rgze = 100
Note: 1. Pulse width = 300 us; duty cycle <2%.
Maximum Safe Operating Area Maximum Safe Operating Area
U2T101 & 105 U2T201 & 205
10
10 \\ T, =25°C AR T, = 100°C
5 A Duty Cycle = 2.5% ° \\
= - Pulse Width — 1 ms \\
<, 1| z 2 N
- N Duty Cycle = 10% et \
zZ N Pulse Width =1 ms £ D.C. » \
€ 1 NG N\ | Duty Cy%I?h: 25% [T A\
«— Pylse Width=1 \
8 . \ uise ] ms § . \
g . Pulse Width = 1ms \ \
= \ ] Duty Cycle = 25% \ \ k
(8] = 1 41
w -2 o 2 } — t \
3 D.C. — \ I Pulse Width = 1ms
o 1 3 .1 LDuty Cycle = 10% \
LI’ 3 \ —u2T205
o 05 | 05
- NJ——V2T10s o U2T201
2 « U2T101 .
.01 .01
1 2 5 10 20 50 80100150 1 2 5 10 20 50 80100150
Ve — COLLECTOR -EMITTER VOLTAGE (V) Ve — COLLECTOR - EMITTER VOLTAGE (V)
D.C. Current Gain vs. Collector Current
uaT201
5K T T
V=5V 25°C
ﬁ\
z % a
5 / \
e /
=z 1K /
£ /
S 500
(&)
o
| 200
\
100
50
UNITRODE CORPORATION « 580 PLEASANT ST. 1 .2 5 1 2 5 10 20

WATERTOWN, MASS. 02172 » TEL. (617) 926-0404
TWX (710) 327-1296 « TELEX 922-414 297 Ic — COLLECTOR CURRENT (A)



POWER DARLINGTONS uzT1o!

10 Amp, 120V, Planar PNP U27251
U2T255

COLLECTOR

FEATURES DESCRIPTION
® High Current Gain: up to 1000 min. @ I = 1A Unitrode-PNP Darlingtons consist of a two
e Peak Current: to 10A BASE 1 transistor circuit on a single monolithic

® Monolithic Planar Chip Construction planar chip.
BASE 2 EMITT%
ABSOLUTE MAXIMUM RATINGS
T0-33 3 PIN T0-66
U2T151 U2T155 u2T251 U2T255

Collector — Emitter Voltage ... 8OV...oooieee 120V.....ooiiiiieeres 8OV...ooieeeeeee 120V
Emitter — Base Voltages

VEBZ

D.C. Collector CurrentE
Peak Collector Current ... .
Base 1 CUITENT ..ot
Power Dissipation

25°C Ambient ... e IW IWes 25W . 2.5W
100°C Case
Thermal Resistance
Junction-to-Case ..o s 20°C/W oo 4°C/W...oooe.
Operating and Storage Temperature Range ... oo, —65°C 10 4-200°C........ oo —65°C to +200°C .......

MECHANICAL SPECIFICATIONS

U2T151 U2T155 TO-33

002
017 T
240 1.5 MIN
;335—1 018 MAX
2
— COLLECTOR
335
1305
COLLECTOR CONNECTED TO CASE
Dimensions in inches.
U2T251 U2T255 3 PIN TO-66
.075 210
.050 .190
- — BASE 1
.034 © EMITTER -
210
?23 190 gz‘);( =
AX —— 1 S v
—-— 962 rd
MAX, — 958 .- 590 \/
570 ’ ’
.152 ‘
.340 .360 BASE 2 142
250 MIN. 145

MAX.

COLLECTOR CONNECTED TO CASE RAD.

Dimensions in inches.

1L}
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U2T151 U2T155 U2T251 U2T255
ELECTRICAL SPECIFICATIONS (at 25°C unless noted)

U2T151 & U2T251 | U2T155 & U2T255
Test Symbol Min. Max. Min. Max. Units Test Conditions
D.C. Current Gain (Note 1) he: | 2000 — 1000 | — — [ lo=—1A V= —2V, Ry = 1K
D.C. Current Gain (Note 1) hee 1500 — 1000 — — | le =—5A, Vg = —5V, Ry, =100
Collector Saturation Voltage (Note 1) | Vig(sat) | — —2.5 — —3.0 \) lc = —5A, Rge = 100, I, = —10mA
Collector — Emitter Breakdown
Voltage (Note 1) BVer | —80 — —120 —_ v lc = —25mA, Ry, = 2.2K, Ry, = 100
Rg e = 2.2K, Ry, = 100
Collector Cutoff Current lem —_ -1.0 — —10 uA U2T151,251: Vo = —80V
U2T155,255;: Vp = —120V
Rg e = 2.2K, Ry, = 100, T = 150°C
Collector Cutoff Current leer — —1.0 — —1.0 mA U2T151,251: Vo = —80V
U2T155,255: Vo = —150V
Collector Capacitance Cobo —_ 100 — 100 pf | Vg =—10V, 1. =0,f =1MHz
. lc = —1A, Ve = —10V, f = 10MHz
A. C. Current Gain he 5 — 5 - - Ry, = 100
Delay Time ty 100 Typ. 100 Typ. ns | Veec=-—30V
Rise Time t, 200 Typ. 250 Typ. ns | l.=-—5A
. U2T151, 251: | =1 = —5mA
St ’ 8(on) = 's(off)
orage Time t, 500 Typ. 400 Typ. ns U2T155, 255: Iy o) = b (off) = —10mA
Fall Time t; 400 Typ. 400 Typ. ns | Ry, =100
Note 1: Pulse width = 300 us ; duty cycle < 2%.
Maximum Safe Operating Area Maximum Safe Operating Area
U2T151 & 155 U2T251 & 255
—10 —10
s \\\ T, =25°C . Q\\ T. =100°C
Puise Width =1
] N 2 AN
= Nt ) DC \\
= Pulse Width =1
2 X Duty Cycle = 10% 8 \ \\\
@ N o
g N x i
2 —5 _5 | Pulse Width =1ms
[3) ;’ Dluty Cy‘cle =l 10%\ (\
[«4
o U2T151 e idth =
& —2 be . g —2 gﬂltiecv;éfgz 250 \
w k—— U2T155 u
g —1 N 2 -1 \
(8]
(|J —.05 4 \ It —.05 \
O -~
- Pulse Width = 1 U2T251
—02 —DﬂtzeCyéie o5 —02 Uzt2es
P R N o [
—1 —2 5 —10 —20 —50—80 —120 —1 —2 —5 _10—20 —50—80—-120
V. = COLLECTOR-TO-EMITTER VOLTAGE (V) Ve — COLLECTOR-TO-EMITTER VOLTAGE (V)

UNITRODE CORPORATION « 580 PLEASANT ST.
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U2T301  U2T401
POWER DARLINGTONS AE AR
5 Amp, 130V, Planar NPN U2T303  U2T403

U2T304 U2T404
U2T305 U2T405

FEATURES

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

® | ow Saturation Voltage: as low as 1.5V max. @ [ = 2A

® High Voltage: up to 150V min. Vg

e 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 EM!TTERH)
ABSOLUTE MAXIMUM RATINGS
T0-33 3 PIN TO-66
U2T301 U2T305 u2T401 U2T405

Collector-Emitter VOItage ... 60V...... I50V ..o 60V...... 150v
Emitter Base Voltages,

Vi) covvvmmemmmnereisnesesees e

Ves
D.C. Collector Current ... .
Peak Collector Current ..
Base 1 CUITENt ..o
Power Dissipation

25°C Ambient ..., W IW e, W, 2w

100°C CaSE ....ooooveeeeeeeeeeee e AW. ... AW oo 1I6W.............. 16W
Thermal Resistance

Junction 10 Case ..ot 25°C W e e 6°C/W.......
Operating and Storage Temperature Range ... —65°C 10 200°C..........cooiceet e —65°C to 200°C

MECHANICAL SPECIFICATIONS

U2T301 U2T305 TO-33

312 .— 018 MA

JJ_L:r:':'

T COLLECT!
335

.305

COLLECTOR CONNECTED TO CASE

Dimensions in inches.

U2T401 U2T405 3 Pin TO-66

210
190
—[  |~—BASE1
.034 o EMITTER
2028 <210 .350
190 MAX
rin g RAD. U
558 8 < U S
.958 o .590
.570 ) |
.152 !
.360 BASE 2 142
MIN.
.145

MAX.
COLLECTOR CONNECTED TO CASE RAD.

Dimensions in inches.

ﬁ

300 mmm UNITRODE




ELECTRICAL SPECIFICATIONS (at 25°C unless noted)

U2T301 U2T305 U2T401

U2T405

U2T301 & U2T401 | U2T305 & U2T405
Test Symbol Min. Max. Min. Max. Units Test Conditions
D.C.C t Gai
(Not‘;f 'ﬁ" ain R 1000 | 10,000 | 1000 | 10,000 | — | lc = 1A, Vee =2V, Ryye = 100
DG Gurtent Gain hee | 1000 | — | 1000 | — | — | 1c=2A Vg =5V, Ry =100
Copgctor Saturation Voltage | y_ (saty | — | 15 | — | 25 | V | lc=2A Ry, =100, Iy, = 4mA
Collector-Emitter
Breakdown Voltage BV¢r 60 — 150 — v le = 25mA, R = 2.2K, Ry, = 100
(Note 1)
Rg e = 22K, Ry, = 100
Gollector Cutoff len — | w0 | — | 10 |.A U2T301, 401: V, = 60V
U2T305, 405: Ve = 150V
Rg e = 2.2K, Ry, = 100, T = 150°C
Soltector Cutoff leer — | w | — | 10 |mA U2T301, 401: V., = 60V
U2T305, 405: V, = 150V
Collector Capacitance Cobo — 60 — 60 pf | Vg =10V, 1 =0, f = IMHz
A.C. Current Gain hee 5 — 5 — — lc = 0.5A, Vo = 10V, f = 10MHz, R;, = 100
Delay Time ty 100 Typ. 100 Typ. ns
Switching Rise Time t. 200 Typ. 300 Typ. ns Vee =30V, 1o = 2A, [ (on) = |; (off) = 4mA
Speeds Storage Time t, 800 Typ. 800 Typ. ns
Fall Time t; 300 Typ. 300 Typ. ns | Ry, =100
Note: 1. Pulse width = 300 zs; duty cycle <2%.
Maximum Safe Operating Area Maximum Safe Operating Area
U2T301 & 305 U2T401 & 405
5 — 5
T, = 25°C N T, = 100°C
» Pullse \lNidt/l\q =1ms \ ¢
Duty Cycle = 2.5% 2 N
< 1 \< Pulse Width = 1ms < \ \
- N \Duty Cycle = 10% E 1 \
g 5 AN p Pulse Width = 1ms.\_\ \
z N & -3 [Duty Cycle = 25% \
: A SN
‘; 2 —D.C x .2 } —
o o Pulse Width = 1ms \
5 1 N Q .1 | Duty Cycle = 10% \ \
i ) E \
6‘ .05 \\ o .05 A\
8 Pulse Width = 1ms N ‘I’ b.C \ \
Duty Gycle = 25% 0
_IU 0 uty Lycle U2T301 © \
—— U2T305 U2T401
.01 .01
. le— U2T405
.005 .005
1 2 5 10 20 50 100 150 1 2 5 10 20 50 100150

Ve — COLLECTOR-EMITTER VOLTAGE (V)

Vg — COLLECTOR - EMITTER VOLTAGE (V)

D.C. Current Gain vs. Collector Current

5K

T301

T T
Ve =5V 25°C

i\

2K

1K

/|

\

500

/)

/

—
yd

200

hgg — D.C. CURRENT GAIN

100

50

.1 2

5

1

2 5

10

20
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POWER DARLINGTONS
5 Amp, 120V, Planar PNP

COLLECTOR

FEATURES

® High Current Gain: up to 1000 min. @ Io = 2A
® Peak Current: to 5A

e Monolithic Planar Chip Construction

BASE 1

BASE 2

ABSOLUTE MAXIMUM RATINGS

Collector — Emitter Voltage ..., 60V......... 120v...............

Emitter — Base Voltages

D.C. Collector Current
Peak Collector Current ...

Base 1 Current ...
Power Dissipation

25°C Ambient ..o, W, W

100°C CaS€ ..o AW.....ocooo AW...........
Thermal Resistance

Junction-to-Case ...t e, 25°C/W.oooioiei
Operating and Storage Temperature Range ............cccc......... —65°C t0 200°C .................

MECHANICAL SPECIFICATIONS

U2T351
U2T355
U2T7451
U2T455

DESCRIPTION

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

3 PIN TO-66
U2T451 U2T455
................................................ 60V........... 120V

.................................................. W 2W
................................................ 16W......ooe... 16W
................................................................. 6°C/W.......
....................................................... —65°C to 200°

360
MIN.

COLLECTOR CONNECTED TO CASE RAD.

Dimensions in inches.

U2T351 & U2T355 TO-33
.370
13357
.335]
1305
COLLECTOR CONNECTED TO CASE
Dimensions in inches.
U2T451 & U2T455 3 PIN TO-66

302

ﬁg

mmm UNITRODE



U2T351 U2T355 U2T451 U2T455

ELECTRICAL SPECIFICATIONS (at 25°C unless noted)

U2T351 & U2T451 U2T355 & U2T455
Test Symbol Min. Max. Min. Max. Units Test Conditions
D.C. Current gain (Note 1) hee 1000 — 1000 — — le=1A Ve =2V, Ry, = 1K
D.C. Current gain (Note 1) hee 1000 — 1000 — — lo =2A, Vg =5V, Ry, =100
?I\?;Itzcg)r saturation voltage Vee (sat) _ 15 _ 25 Vv lc = 2A, Rg,e =100, 1, = 4mA
e ot ier breakdown | gy e | 60 _ 120 _ V| i = 25mA, Ry = 22K, Rype = 100
Rgie = 2.2K, Ry, = 100
Collector cutoff current lem — 1.0 — 10 77\ U2T301, 401: Vo = 60V
U2T305, 405: Ve = 150V
Rg e = 2.2K, Ry, =100, T = 150°C
Collector cutoff current leer — 10 — 10 mA U2T301, 401: V. = 60V
U2T305, 405: Ve = 150V
Collector capacitance Cobo — 60 — 60 pf Vep =10V, [ =0, f =1MHz
A.C. current gain hy, 5 — 5 — — :?c :E'Sl'gbVCE = 10V, T = 10MHz
B2E =
Delay time ty 100 Typ. 100 Typ. ns Vee = 30V
Rise time t 200 Typ. 300 Typ. ns le=2A
Storage time t; 800 Typ. 800 Typ. ns I5(on) = ls(off) = 4mA
Fall time t; 300 Typ. 300 Typ. ns Rge =

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

Maximum Safe Operating Area
U2T351 & 355

5 A

P[] ra=esc
2 Pulse Width = Ims|
—~ Duty Cycle = 2.5%
< 1
= N
z
u 5 \\ \\
o
- N
z 2 DC
e
1
% N
2 05 AN
3 N
© . U2T351
I 02 Pulse Width = 1ms
< ty Cycle = 109
Duty Cycle = 10% e— U2T355
.01 | Pulse Width = 1ms
Duty Cycle = 25%
005 ) I N
1 2 5 10 20 50 100 150

Vg — COLLECTOR-TO-EMITTER VOLTAGE (V)
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.05

.02

|c — COLLECTOR CURRENT (A)
N

.01

Maximum Safe Operating Area
U2T451 & 455

<
\ T, = 100°C
N
AN
Pulse Width = 1ms W
_Duty Cycle = 10% [
| AN
L_Pulse Width = 1ms A\
Duty Cycle = 25% \
U2T451
U2T455
1 2 5 10 20 50 100 150

.005

Ve — COLLECTOR TO EMITTER VOLTAGE (V)
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POWER DARLINGTONS UoTo0s

20 Amp, 150V, Planar NPN U2T601
U2T605

COLLECTOR

DESCRIPTION

® High Current Gain: up to 2000 min. @ I = 10A Unitrode NPN Darlingtons consist of a two
® Low Saturation Voltage: as low as 2.0V max. @ [ = 10A transistor circuit on a single monolithic

e High Voltage: up to 150V min. Vg BASEL planar chip.

e Monolithic Design Incorporating Multiple-Emitter Techniques
e Triple-Diffused Planar Construction BASE 2 EMHTEIH)

FEATURES

ABSOLUTE MAXIMUM RATINGS

3 PIN TO-66 3 PIN TO-3
U2T501 U2T505 U2T601 U2T605
Collector-Emitter Voltage ..., 80V............. 150V . 80V....... 150v
Emitter Base Voltages,
Veg,
Veg,
D.C. Collector Current ...,
Peak Collector Current ..
Base 1 Current ...,

Power Dissipation

25°C Ambient ... 25W.., 25W. 35W. 3.5w

100°C Case ..o, 30W.o BOW.e e L5111 — 50w
Thermal Resistance

Junction to Case ... 3.3C /W e, 2°C/W........
Operating and Storage Temperature Range ...................... —65°C t0200°C ... e —65°C to 200°C

MECHANICAL SPECIFICATIONS

U2T1501 U2T505 3 Pin T0-66

.075
.050
—QIQ—
| .034
.620 g
=

.360
MIN.

COLLECTOR CONNECTED TO CASE RAD.

Dimensions in inches.

U21601 U2T605 3PinTO-3

COLLECTOR CONNECTED TO CASE

Dimensions in inches.

@
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ELECTRICAL SPECIFICATIONS (at 25°C unless noted)

U2Ts501 U2T505 U2T601

uU2T605

U2T501 & U2T601 | U2T505 & U2T605
Test Symbol Min. Max. Min. Max. Units Test Conditions
D.?N gtlgﬁnt Gain hee 2000 — 1000 — — |{ le = 5A, Vg = 2V, Ry, = 100
D.C. Current Gain _ _ —
(Note 1) hee 2000 | 10,000 { 1000 | 10,000 | — |Ic = 10A, Ve = 5V, Ry = 100
Collector Saturation Voltage
(Note 1) g Vee (sat) — 20 — 25 V |lc = 10A, Ry, = 100, I5, = 20mA
Collector-Emitter
Br?r\?gtctlaogn Voltage BV 80 — 150 — V | lc=25mA, Ry = 22K, Ry, = 100
Rg e = 2.2K, Ry,e = 100
Collector Cutoff lew | — | 10 | — | 10 | «A U2T501, 601: Vg = 80V
U2T505, 605: V., = 150V
Rgie = 2.2K, Ry = 100, T = 150°C
Sollector Cutoff lew | — | 10| — | 10 | mA U2T501, 601: Vi, = 80V
U2T505, 605: Ve = 150V
Collector Capacitance Cobo — 200 — 200 pf |Ves =10V, I =0, f = IMHz
A.C. Current Gain hye 5 — 5 — — |lc =5A, Vg = 10V, f = 10MHz, Ry, = 100
Delay Time ty 100 Typ. 100 Typ. ns
Switching  Rise Time t. 300 Typ. 400 Typ. ns {Vee =30V, 1o =10A, I; (on) = Iy (off) = 20mA
Speeds Storage Time t, 600 Typ. 500 Typ. ns
Fall Time t; 500 Typ. 500 Typ. ns |Rg,; =100
Note: 1. Pulse width = 300 us; duty cycle <2%.
Maximum Safe Operating Area Maximum Safe Operating Area
U2T501 & 505 U2T601 & 605
20 20 <
T. = 100°C T, = 100°C
10 N F l ¢ 10 X\¥ .C
\ N Pulse Width = 1ms Pulse Width = 1ms
- LN Duty Cycle = 10% _ AN Duty Cycle = 25%
< 5 T z 5 T
= \ N | Pulse Width = 1ms - Pulse Width = 1ms
z N Duty Cycle = 25% z O\, buty cycle = 10%
g’ N = \
3 1 NN 31
§ X D.C.——\ z D.C. —| &
g N\ g N
g N\ g
8 2 \ § 2 W \
I \ | 1 \\
= U2T501 o U2T601
.05 .05
L—U2T505 — U2T605
.02 .02
1 2 5 10 20 50 80 150 1 2 5 10 20 50 80 150

Vi — COLLECTOR -EMITTER VOLTAGE (V)

he; — D.C. CURRENT GAIN

VCE

— COLLECTOR-EMITTER VOLTAGE (V)

D.C. Current Gain vs. Collector Current
u2T1501

5K

T T
V=5V 25°C

2K

~

S

1K

500

200

100

50
1 2 5

1 2 5

10

lc — COLLECTOR CURRENT (A)
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POWER DARLINGTONS
2 Amp, 300V, Planar NPN

FEATURES

® High Current Gain: up to 1000 min. @ I = 1A

® Low Saturation Voltage: as low as 1.5V max. @ i = 2A
® High Voltage: up to 300V. min. Veo

® Peak Current: to 5A

® Monolithic Planar Chip Construction

COLLECTOR

BASE1

BASE 2 EerrERé)
ABSOLUTE MAXIMUM RATINGS
T0-33
u2T712 U2T713
Collector — Emitter Voltage ... 200V.............. 300V............
Emitter — Base Voltages
ViEgs oot Voo, 6o

VEBI
D.C. Collector Current

Peak Collector Current . s
Base 1 CUITENT ... 0 5A
Power Dissipation

U2T1712
u2T713
u21722
u2T1723

DESCRIPTION

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

3 PIN TO-66

v2T722 u2T723
.............................................. 200V............... 300V
..................................................... 6V . BY

25°C Ambient ..., W W e, W 2W

100°C CaSse ..ot W SW e 20W ... 20W
Thermal Resistance

Junction-to-Case ... 20°CIW oot 5°C/W.........
Operating and Storage Temperature Range ..., —65°C 10 200°C.......cooo i —65°C to 200°C

MECHANICAL SPECIFICATIONS

u2T712 U2T713 TO-33
o7 +3%8
‘—240 1.5 MIN EMITTER
8 W
FTE BASE 2
- —_— jo’
D 7‘
3 COLLECTOR BASE 1
335
1305
COLLECTQR CONNECTED TO CASE
Dimensions in inches.
u21722 u2T1723 3 PIN TO-66
s )=
MAX.
COLLECTOR CONNECTED TO CASE ~ RAD,
Dimensions in inches.
306 mmm UNITRODE



ELECTRICAL SPECIFICATIONS (at 25°C unless noted)

U2T712 U2T713 U2T722 U2T723

U2T712 & 722 U2T713 & 723
Test Symbol Min. Max. Min. Max. Units Test Conditions
D.C. Current Gain
(Note 1) hee 1000 | — | 1000 — — lo = 1A, Ve = 5Y, Ry = 1K
Collector Saturation
Voltage (Note 1) VCE (Sat) —— 1.5 —_— 15 IC = 2A, RBZE st 100, IBI = 20mA
Collector-Emitter BVcro 200 — | 300 — Ic = 10mA
Breakdown Voltage 250 350 _ _
(Note 1) BVes vo. | — | Typ. — v Ic = 10MA, Rye = 2.2K, Ry, = 100
Reie = 2.2K, Rgye = 100
Collector Cutoft leer — o] — | 00| . U2T712 & 722: Vg = 200
Curren U2T713 & 723: Ve = 300
Collector Capacitance Cobo — 100 — 100 pf Veg = 10V, I; = 0, f = 1mHz
. 40 40
A.C. Current Gain e, Typ. — Typ. | — — lc = 0.5A, Ve = 10V, f = 20mHz, Ry, = 100
Rise Time t, 0.6 Typ. 0.6 Typ. 1S V.. = 100V, | =1 — 25mA
Storage Time t, 1.5 Typ. 1.5 Typ. uS ce *78 (on) = T (off) '
Fall Time t, 1.0 Typ. 1.0 Typ. S lc = 2A, Rgye =100
Note 1. Pulse width = 300 »S; duty cycle < 2%
Maximum Safe Operating Area Maximum Safe Operating Area
U2T712 & 713 U2T722 & 723
10A T‘ZT 100°C 10.0 T, = 100°C
bl
N dut le = 25%
2 duty ycle = 255 2 pulse Wt =1 ms
= . £ -
Wi.0A & 10
x 4 D.C.
2 D.C. 8 duty cycle = 10%
o | Y pulse width =
g duty cycle = 10% [e] \
= pulse width =1 mS -
2 2 \
=Y \N 3 01 \
o Q> N Q
o U2T713 © u2T723
2 1 U2T712 L
q-uz'ﬂzz
.01 01
1.0 10 100 200 300 1.0 10 100 200 300

Vg — COLLECTOR-TO-EMITTER VOLTAGE (V) Ve — COLLECTOR-TO-EMITTER VOLTAGE (V)

D. C. Current Gain vs. Collector Current

Switching Speed Circuit
U2T712, 713, 722 & 723

10,000

Vee = 5V 100V
@ 125°C
/ 10 us pulse
z 0 cps
<
S / l_.{
Emoo 4 , |+-
Z Ve = 5V 400
& @ 25°C
oo
(8]
g
'T 100 \
1
—4V = =
10 laon) = ls(off) = 25mA
.01 1 1A 10A le=2A

1 — COLLECTOR CURRENT (A)

UNITRODE CORPORATION + 580 PLEASANT ST.
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POWER DARLINGTONS uzT822

5Amp, 300V, Planar NPN U2T832
| U2T833

DESCRIPTION

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

FEATURES
® High Current Gain: up to 1000 min. @ I =3A COLLECTOR
® Low Saturation Voltage: as low as 1.5V max. @ | =5A
® High Voltage: up to 300V. min. Vo

® Peak Current: to 10A

e Monolithic Planar Chip Construction BASEL

BASE 2 EMITTElH)
ABSOLUTE MAXIMUM RATINGS
3 PIN T0-66 3 PIN TO-3
U2T822 U2T823 u2T832 u2T833
Collector — Emitter Voltage ... 200V............ 300V ..., 200V............... 300v
Emitter — Base Voltages
Vs,
Vs
D.C. Collector CUrrent ...
Peak Collector Current ...
Base 1 CUrrent ...
Power Dissipation
25°C Ambient ..., 25W. . 2.5W. e, 35W. 3.5wW
100°C CaSE ...oovoooeeeeeeeeeeee e 3Wo 3W e (5101 60W
Thermal Resistance
Junction-to-Case ... 2.9°CIW ..o 1.7°C/W........
Operating and Storage Temperature Range ... —B65°C 10 200°C........oooooeeeeeeeeeeeee e —65°C to 200°C

MECHANICAL SPECIFICATIONS

U2T822 & 823 3 PIN TO-66

.075
.050
o[-
034
:;28
620 [ e
MAX. e
.340 _JJGO
250 MIN.

MAX.
COLLECTOR CONNECTED TO CASE RAD.

Dimensions in inches.

U2T832 & 833 3PINTO-3

450 312

P 440
50 MIN — 420
25|
205
ﬂ/}:)s(_" 65 _-mase1
] /EM ITTER
. BASE 2
875
MAX. | -

COLLECTOR CONNECTED TO CASE

Dimensions in inches.

i

|
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ELECTRICAL SPECIFICATIONS (at 25°C unless noted)

U2T822 U2T823 U2T832 U2T833

U2T822 & 832 U2T823 & 833
Test Symbol Min. Max. Min. Max. Units Test Conditions
D.C. Current Gain
(Note 1) hee 1000 | — | 1000 — — | lc=3A, Vg =5V, Ry, = 100
Collector Saturation
Voltage (Note 1) Ver(sat) — 1.5 — 15 v lc = 5A, Ry, = 100, 15, = 50mA
Collector-Emitter BV¢go 200 — 300 — I — 10mA
Breakdown Voltage 250 350 c— _ _
(Note 1) BV i Tvp. — Typ. — lc = 10mA, Ry = 22K, R;, = 100
Rg e = 2.2K, Rg,e = 100
g°“e°t°' Cutoff - _ 10 _ 10 A U2T 822 & 832 : Vo = 200V
urrent U2T 823 & 833 : V- = 300V
Collector Capacitance Cobo — 200 — 200 pf | Ve, =10V, 1 =0, f=1mHz
. 40 4
A.C. Current Gain hie Typ. — Typ. — | le=5A, Ve =10V, f = 20mHz, Ry, = 100
Rise Time t 0.6 Typ. 0.6 Typ. us V.. —100V. | . —=5A | =1 — 50mA
Storage Time t; 20 Typ. 2.0 Typ. S RCC —10 & (on) = e (off) = ’
Fall Time t, 1.0 Typ. 1.0 Typ. 1S B2E
Note 1: Pulse width = 300 xS; duty cycle < 2%.
Maximum Safe Operating Area Maximum Safe Operating Area
U2T822 & 823 U2T832 & 833
10.0 — 10A —
Tc = 100°C \ T, = 100°C
< \ <
= g D.C.
z D.C. -
& 10 E 1A i.
= o DUTY CYCLE = 10%
o DUTYE CYCLE =10% 3 PULSE WIDTHI =1m$ \
x PULSE WIDTH =1ms \ & DUTY CYCLE = 25%
5 DUTY CYCLE =25% \ = PULSE WIDTH = 1m$S
9 PULSE WIDTH = Im$ \ \ 9
-t -
6‘ 0.1 5’ 1A
[$] [&]
uo W\ I \
B U2T822 = u2T832
U2T823 U2T833
.01 .01A
1.0 10 100 200 300 1.0 10 100 200 300
V. — COLLECTOR TO EMITTER VOLTAGE (V) V¢ = COLLECTOR-TO-EMITTER VOLTAGE (V)
D.C. Current Gain vs. Collector Current Switching Speed Circuit
U2T822, 823, 832 & 833
10,000
100V
z / 10 goscppuslse 200
< V.. = 5V
gmoo i @ 125°C l-—
"]
& /& Vg =5V
s 4 o
= @ 25°C .-l L
(8]
g
°| 100
£
—1ov = =
10.01 1 1 10.0 's (on) =1 (off) = SOMA
I = COLLECTOR CURRENT (A) le=35A
UNITRODE CORPORATION « 580 PLEASANT ST.
WATERTOWN, MASS. 02172 « TEL. (617) 926-0404
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RECTIFIER ASSEMBLIES UDA, UDB, UDC, UDD,
High Voltage Doorbell® Modules, UDE, UDF SERIES
Standard and Fast Recovery

FEATURES DESCRIPTION

® PIV: from 2.5kV to 15kV This series of high-voltage, high-current
® Stackable to 600kV stacks that incorporate a unique modular
® Current Ratings: to 7.7A design makes it ideally suited for high

® Controlled Avalanche Characteristics power applications such as in radar sys-
¢ Only Fused-in-Glass Diodes Used tems as charger, hold-off and clipper

® Recovery Time: to 500ns diodes.

¢ Modular Package For Easy Stacking

ABSOLUTE MAXIMUM RATINGS
Peak Inverse Voltage

UDA, UDC SEMES ....coooiooioeoeeeeeeeeoeeoeee e 5kV to 15kV
UDB, UDD S€Hes .......cc.ccoovoveetiieeceteeeceeeeeev s 25kV to 7.5kV
UDE, UDF S€IES ....coooovvioooeeeeoeeeoeeeeeeeeeeeveen o, 25kV to 5kV

Maximum Average D.C. Output Current ... See Electrical Specifications
Non-Repetitive Sinusoidal Surge (8.3ms) See Electrical Specifications
Operating and Storage Temperature Range ... —65°C to 4-150°C

MECHANICAL SPECIFICATIONS

UDA, UDB, UDC, UDD, UDE, UDF SERIES

.63"DIA.TYP.
16.08 mm

78" MAX.
19,81l mm

14-28 X Vi
L_‘LQ" DIA. MAX. 653 mm

48.26 mm

i

D

1 Polarity — Cathode connected to base.
2, Part Number — On base of unit.

Dimensions in inches. Typical Weight — 60 grams

D&iﬂ

Doorbeli® is a registered trademark of Unitrode Corporation 310 ] U N |TR D D E



UDA, UDB, UDC, UDD, UDE, UDF SERIES

Electrical Specifications (at 25°C unless noted) Maximum Ratings
Maximum Average D.C. Output
Current Non-Repetitive | Maximum
Maximum Maximum | Maximum T, =60°C Sinusoidal Reverse
Forward Leakage | Reverse Air Surget Transient
Voltage Current | Recovery | T.=75°C | with Extender [ T, =50°C (8.3ms) Energy
Type PIV Drop @ PIvV Time* Air Plate** 0il Tc =100°C Absorption
kv LA ns Amps Amps Amps Amps joules
Standard UDE-2.5 25 5V @ 3.00A 10 1 6.00 7.00 7.70 200 8
Recovery UDB-2.5 25 4V @ 1.50A 5 3.00 375 425 100 4
UDE-5 5 10V @ 2.20A 10 $4.50 5.00 5.50 200 14
UDB-5 5 8V @ 1.00A 5 2.00 2,50 275 100 8
UDA-5 5 8V @ 0.82A 2 — 1.65 2.00 2.20 30 15
UDB-7.5 15 12V @ 0.70A 5 1.33 1.65 2.00 100 12
UDA 75 7.5 12V @ 0.60A 2 1.25 155 175 30 25
UDA-10 10 16V @ 0.50A 2 1.00 1.25 1.40 30 3
UDA-15 15 25V @ 0.33A 2 0.67 0.80 0.90 30 5
Fast UDF-25 25 | 6V@220A 10 4.50 5.00 530 150 8
Recovery UDD-2.5 25 | 6V@ 120A 5 2.25 2.80 330 80 4
UDF-5 5 11V @ 1.60A 10 3.30 4.00 4.40 150 14
ubDD-5 5 11V @ 0.75A 5 1.50 1.85 2.00 80 8
UDC-5 5 10V @ 0.70A 2 500 1.20 1.50 1.70 25 15
UDbD-7.5 1.5 17V @ 0.50A 5 1.00 1.25 1.50 80 12
uDC-7.5 75 15V @ 0.50A 2 0.90 110 1.25 25 25
UDC-10 10 20V @ 0.37A 2 0.75 0.90 1.00 25 3
UDC-15 15 30V @ 0.25A 2 0.50 0.60 0.70 25 5

*Measured in a reverse recovery circuit switching from 10mA forward to 10mA reverse current recovering to 5mA.

**These ratings are based on using ‘“‘extender plates” that provide additional surface area to radiate heat. Because of possible corona effects
caused by scratches on these plates, extreme care is necessary in their handling and they are not recommended where the working voltage
exceeds 7.5KV/module. They should be carefully polished prior to installation.

{These ratings are based on T = 100°C.

1 Forward Surge Ratings

The single cycle peak surge rating for an 8.3ms sinusoidal surge is shown. For repetitive surges at 60Hz the following factors apply to the

single cycle rating.

5 cycles..

10 cycles.... ..0.62
50 cycles.... ..0.45
100 cycles............c........ 0.42

Typical Forward Voltage
vs. Forward Current

10K DB, UDD SERIES 10K
5K 4 /“ 5K
2K 2K
:(g 1K / 45 < 1K
> 500 §5°°
é 200 // // L[ E 200
g 100 YN i:j 100
9 50 fo 8%7;’: g 50
< FIENF ] <
g / ] Z 2
2 1w 2
ST ;
AL 2
LT i
©o 25 5 .75 1 125 15
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Typical Forward Voltage
vs. Forward Current

UDA, UDC SERIES
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Typical Forward Voltage
vs. Forward Current

UDE, UDF SERIES /
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LEAKAGE CURRENT (uA)
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% RATING

Typical Leakage Current vs. PIV

UDA, UDB, UDC, UDD, UDE, UDF SERIES

Typical Leakage Current vs. PIV

UDB, UDD SERIES 1 UDA, UDC SERIES
5 .001
—-50°C
.002
P
.005 e
z 0
- 302
L4 -
z .05
w 1 .
5 .2 +25°C
(&)
w .5 /
— +75°C I}
§ 1
% 2 /
“ 75°C
/ 5
—"1175°C 10
= 20 =
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100 I
125 100 75 50 25 150 100 50 (
% OF PIV % OF PIV
Typical Leakage Current vs. PiV
o1 |UDE, UDF SERIES
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CASE TEMPERATURE (°C)

Air Cooled
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CASE TEMPERATURE (°C)
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AC POWER ZENERS
1, 3, 5, and 6 Watt Types

FEATURES

e Zener Characteristics in Both Directions
e 7.5 to 300V

e High Surge Ratings

® Small Physical Size

ABSOLUTE MAXIMUM RATINGS
Zener VOIaE ..o 7.5 to 300V
Continuous Current ... See Tables

Surge Current (8.3ms) .. .See Tables
SUIZE POWET oo See Graph
POWEE e See Data Sheets for Related Series

(UZ8807, UZ807, UZ5807, and UZ7807)
Storage and Operating Temperature ... —65°C to 4175°C

MECHANICAL SPECIFICATIONS

UDZ807 SERIES
UDZ5807 SERIES
UDZ7807 SERIES
UDZ8807 SERIES

DESCRIPTION

These devices consist of two fused-in-glass
zeners brazed anode-to-anode to provide
zener action in both directions.

UDZ807 SERIES UDZ5807 SERIES UDZ7807 SERIES UDZ8807 SERIES

S 1 et

MARKING: “D,” followed by last 3 to 4
digits and part number.
Example: 7.5 volt *=10%,
1watt type would be
marked: *D8807".

1 & 3 WATT 5 WATT 6 WATT
N,

Dimensions

1 Watt UDZ8807 Series 3 Watt UDZ807 Series 5 Watt UDZ5807 Series 6 Watt UDZ7807 Series

A. 475" max. A. .450” max. A. .500” max. A. .600” max.
B. .104” max. B. .085” max. B. .145” max. B. .185” max.
C. .300” typical C. .275” typical C. .325” typical C. .430” typical
D. .028” + .001” D. .028” = .001” D. .040” = .,001” D. .040” =+ .001~
E. .975” min. E. .700” min. E. .975” min. E. .925” min.
M
313 s UNITRODE



UDZ807 SERIES UDZ5807 SERIES UDZ7807 SERIES UDZ8807 SERIES

Electrical Specifications at 25°C Maximum Ratings**
Nominal Max. Zener Imped § N
Maximum . -
Type zlener Test Zz Leakage @ Reverse Voltage . M%"‘;n"‘t‘,"" M%’.‘,‘,‘{‘;;’m
Voltage t Current @ Current +10% +5% Current Current #
Vz @ lzr Izr lzr lz2m Is
TI0% et Volts mA Ohms A Volts Volts mA Amps
1 WATT ZENERS — Specifications apply for both directions.
uDZ8807 7.5 34 6 50 4.9 5.2 125 5
UDZ8808 8.2 31 7 30 5.4 5.7 115 4.5
UDZ8809 9.1 28 8 10 5.9 6.2 105 3.9
uDZ8810 10 25 8.5 3 6.6 6.9 95 3.37
uDZ8812 12 23 9 1 8.6 9.1 85 2.25
UDZ8815 15 17 14 0.5 10.8 11.4 63 1.65
uDZ8818 18 14 20 0.5 129 13.7 52 1.12
uDZ8820 20 125 23 0.5 14.4 15.2 47 1.12
UDZ8824 24 10.5 25 0.5 17.3 18.2 40 0.825
uDz8827 27 9.5 35 0.5 19.4 20.6 35 0.825
uDZ8830 30 8.5 40 0.5 21.6 22.8 31 0.825
uUDZ8833 33 7.5 45 0.5 23.7 25.1 28 0.675
uDZ8836 36 7.0 50 0.5 25.9 27.4 26 0.562
uDZ8840 40 6.5 62 0.5 28.8 30.4 24 0.562
uDZ8845 45 6 75 0.5 32.4 34.2 22 0.450
UDZ8860 60 4 125 0.5 43.2 45.6 15 0.337
3 WATT ZENERS — Specifications apply for both directions.
ubZ807 7.5 75 3 500 4.9 5.2 400 10
uDZ808 8.2 75 4 300 5.4 5.7 360 8
uDZ809 9.1 75 4 200 5.9 6.2 330 7
uDZ810 10 75 5 100 6.6 6.9 300 5
uDz812 12 65 5 10 8.6 9.1 250 4
ubDz815 15 50 6 10 10.8 11.4 200 3
uDZ818 18 40 8 5 129 13.7 170 2
uDZ820 20 40 9 5 14.4 15.2 150 2
uDZ824 24 30 10 5 17.3 18.2 125 1.5
uDzZ827 27 25 12 1 19.4 20.6 110 1.5
uDZ830 30 25 15 1 21.6 22.8 100 1.5
uDZ833 33 20 21 1 23.7 25.1 90 1.2
UDZ836 36 20 21 1 25.9 27.4 85 1
uDZ840 40 20 27 1 28.8 30.4 75 1
uDZ845 45 15 37 1 32.4 34.7 65 0.8
uDz860 60 10 70 1 43.2 45.6 50 0.6
uDZ210 100 5 175 1 72 76 30 0.4
uDZ222 220 3 325 1 158.4 167.2 15 0.1
uDbDZ230 300 3 1900 1 216 228 10 0.07

*For =5% voltage tolerance change the 3rd number from the right from 8 to 7 or from 2 to 1. i.e. UDZ8807 to UDzZ8707, UDZ210 to UDZ110, etc.

tAll zener voltages are measured with an automated test set using a 35ms test time. Longer or shorter test times will have a corresponding
effect on the measured value due to heating effects.

§Zener impedance is derived from the 60-cycle voltage created when AC current with RMS value of 10% of DC zener test current is superim-
posed on the test current.

**D,C. Ratings are based on the lead temperature conditions shown in the data sheets covering the UDZz8807, UDZ807, UDZ5807, and UDZ7807
series devices. Other conditions will affect the power ratings of all the families except the 1 watt zener family. However, the surge values
given apply for any mounting conditions including printed circuit board mounting.

fFigures shown are for peak sinusoidal surge current of 8.3ms duration using 60 cycle AC. The 8.3ms square pulse rating is 71% of the value
shown.

Typical Reverse Surge Power
vs. Surge Duration

100K T
SQUARE PULSE

(%3
o

N
[=3

-
=]
X

//

PULSE POWER (W)

100ns 1us 10us 100us Ims 10ms
PULSE DURATION (S)
For Sinusoidal Pulse, Peak Value
is 1.4 Times Value Shown
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UDZ807 SERIES UDZ5807 SERIES UDZ7807 SERIES UDZ8807 SERIES

Electrical Specifications at 25°C Maximum Ratings**
Nominal Max. Zener Imped §|  paximum i i
Type Zener Test Zz Leakage @ Reverse Voltage M%’g,’{{f‘m Mgﬁ',"g‘é‘m
Voitage t Current @ Current +10% +5% Current Currentf
Vz @ lzr Iz lzr Izm Is
Tolerote Volts mA Ohms uA { Volts Voits mA Amps
5 WATT ZENERS — Specifications apply for both directions.
UDZ5807 7.5 175 1.8 500 4.9 5.2 620 40
uDZ5808 8.2 150 1.8 400 5.4 5.7 570 32
UDZ5809 9.1 150 2.5 200 5.9 6.2 510 24
uUDZ5810 10 125 2.5 100 6.6 6.9 470 22
UDZ5812 12 100 2.5 50 8.6 9.1 385 18
UDZ5815 15 75 35 15 10.8 11.4 300 12
uUDZ5818 18 65 4 10 12.9 13.7 255 9
uDZ5820 20 65 4.5 10 14.4 15.2 220 8
uDZ5824 24 50 5 10 17.3 18.2 180 6.5
UDZ5827 27 50 6 10 19.4 20.6 155 6
UDZ5830 30 40 8 10 21.6 22.8 140 5.5
UDZ5833 33 40 10 5 23.7 25.1 130 5
uDZ5836 36 30 11 5 25.9 27.4 120 4.5
UDZ5840 40 30 14 5 28.8 30.4 105 4
UDZ5845 45 30 20 5 324 34.2 95 3.5
UDZ5860 60 20 40 5 43.2 45.6 75 2.5
uDZ5210 100 10 100 5 72 76 45 1.4
ubDz5222 220 5 550 5 158.4 167.2 20 0.5
UDZ5230 300 5 950 5 216 228 15 0.25
6 WATT ZENERS — Specifications apply for both directions.
upz7807 7.5 325 0.9 1000 4.9 5.2 1250 50
uDZ7808 8.2 300 1.0 800 5.4 5.7 1150 41
uDZ7809 9.1 275 1.2 200 5.9 6.2 1020 31
uDz7810 10 250 1.2 150 6.6 6.9 950 29
uDZ7812 12 200 1.3 75 8.6 9.1 770 17
Ubz7815 15 150 2.0 30 10.8 11.4 600 17
UDZ7818 18 130 3.5 20 12.9 13.7 500 13
uDZ7820 20 120 4.0 20 14.4 15.2 440 12
UDZ7824 24 100 5.0 20 17.3 18.2 360 10
uDzZ7827 27 90 6.0 20 19.4 20.6 310 9
uDZ7830 30 80 8.0 20 21.6 22.8 280 8.5
UDZ7833 33 70 10 10 23.9 25.1 260 7.5
uDZ7836 36 60 12 10 25.9 27.4 240 7
UDZ7840 40 60 15 10 28.8 30.4 210 6.4
UDZ7845 45 50 20 10 32.4 34.2 180 5.5
uUDZ7860 60 40 35 10 43.2 45.6 150 3.7
UDZ7210 100 20 90 10 72 76 90 2.3

*For *=5% voltage tolerance change the 3rd number from the right from 8 to 7 or from 2 to 1. i.e. UDZ8807 to UDZ8707, UDZ210 to UDZ110, etc.

tAll zener voltages are measured with an automated test set using a 35ms test time. Longer or shorter test times will have a corresponding
effect on the measured value due to heating effects.

§Zener impedance is derived from the 60-cycle voltage created when AC current with RMS value of 10% of DC zener test current is superim-
posed on the test current.

#*D,C. Ratings are based on the lead temperature conditions shown in the data sheets covering the UDZ8807, UDZ807, UDZz5807, and UDZ7807
series devices. Other conditions will affect the power ratings of all the families except the 1 watt zener family. However, the surge values
given apply for any mounting conditions including printed circuit board mounting.

fFigures shown are for peak sinusoidal surge current of 8.3ms duration using 60 cycle AC. The 8.3ms square pulse rating is 71% of the value
shown.
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RECTIFIERS
High Efficiency ESP, 50 Amp

FEATURES

® 50A Continuous Rating at Case Temperature of 125°C
o Exceptional Efficiency

® | ow Forward Voltage

® Extremely Fast Reverse Recovery Time

® Extremely Fast Forward Recovery Time

e High Surge

® Radiation Tolerant

® Rugged, High Current Termination

ABSOLUTE MAXIMUM RATINGS

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 no compromise on
forward voltage.

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
Storage Temperature Range
Thermal Resistance

............................ 600A
.. —65°C to +175°C
—65°C to +175°C
1°C/W

MECHANICAL SPECIFICATIONS

.156
p=+.020

1
]

+.005 I
L
=

Va - 28 .078<] .450.|
UNF - 2A  [MmAX, | MAX.
1.00¢
.438 MAX.

*.015

.090
MAX.

D

.375
MAX.

.

677
+.010

.140 MIN. DIA.

Dimensions in inches.

UES501-UESS505 DO-5

Notes:

1. Angular orientation of terminal is undefined

2. All metal surfaces nickel plated

3. Maximum unlubricated stud torque 20 inch pounds

4. All dimensions in inches

5. Polarity is cathode to stud; for anode to stud add suffix “R”’

Ugl
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ELECTRICAL SPECIFICATIONS (at 25°C unless noted)

UES501-UES505

Maximum Maximum
Peak Forward Leakage Maximum Reverse
Type Inverse Voltage Current Recovery Time
Voltage Drop 25°C 125°C t, @ lelelrec
UES501 50V
UES502 75V
UES503 100V 95V @ 50A 25, 10mA 50ns. 1A-1A-0.5A
UES504 125V (pw = 250ms)
UESS505 150v
Pulse Thermal Impedance
Output Current vs. Case Temp. vs. Pulse Width
s
\ 2 09
50 9
< 08
< \\ | d
- w97
2 w0 o 7
4 \ 8 0.6
3 B e
i \ = 05 4
=] -
o I
= s 04
3 20 N z
| I 03
o [
B =
10 z 0
I
\ 2 0,
<
&
125 135 145 155 165 175 20 50 100 200 500 1s  2s
T. — CASE TEMPERATURE (°C) PULSE WIDTH — t(ms)
s;‘;’f{‘eo‘:fﬂz%&‘t'i':n"‘sA’:'a&"‘;la;:,%" Multiple Surge Current vs. Duration
100K 600
50K N
< 20k g X
2 10k o
é 5K I G a0 N
o4
3 I TYPICAL x AN
o 2K —_ Q 300 >
» 1K | \
7))
5 500 — £ —~
2 200 Sy
200
0 100
lus 5 10us 50 100xs 500 1ms 5 10ms 12 5 1 2 50 100, 200
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Typical Forward Current
vs. Forward Voltage

300 ==
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A
200 oy
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L1 f75°C j 3 o
5 SR
" !
2 F g 1"
AN =
1 .
1 3 5 7 9 11 13 15
Vg — VOLTAGE (V)
Reverse-Recovery Circuit
+ D.U.T.
Constant current PULSE
supply for GENERATOR
IF; for lg;
High Z, 10 Low Za, Fast t,
NOTE 3 OSCILLOSCOPE +

1 ,

NOTES:

e — REVERSE CURRENT (mA)

1. Oscilloscope: Rise time < 3 ns; input impedance = 50 Q.
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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RECTIFIER ASSEMBLIES

High Voltage Stacks,
Standard and Fast Recovery

FEATURES

® Controlled Avalanche Characteristics

® Only Fused-in-Glass Diodes Used

® High Forward and Reverse Surge Capability
® Transfer Molded for Voidless Construction
® Modular for Easy Stacking

® P|V: from 2.5kV to 15kV

® Recovery Times: to 500ns

e Continuous Ratings: to 2.3A

ABSOLUTE MAXIMUM RATINGS

Peak Inverse Voltage, USS Series ..
Peak Inverse Voltage, USB Series ..
Peak Inverse Voltage, UFS Series
Peak Inverse Voltage, UFB Series
Maximum Average D.C. Output Current
Non-Repetitive Sinusoidal Surge (8.3ms) ...
Operating and Storage Temperature Range

. 5.0kV to 15kV
.. 25KkV to 10kV
50kV to 10kV
25kV to 7.5kV
See Electrical Specifications
.. See Electrical Specifications
—65°C to +150°C

MECHANICAL SPECIFICATIONS

UFB, UFS, USB, USS SERIES

DESCRIPTION

These assemblies uniquely combine a
versatile stackable design with all the
requirements for reliable high voltage
operation. All modules are suitable for
bridge or series operations.

UFB, UFS, USB, USS SERIES

040

* TYPICAL
235 {020
zaoT“]
1032
THRD.
UNF-2A

10-32
THRD.
UNF-2B 3

L

Typical Weight: USS & UFS Series — 28 grams
USB & UFB Series — 31 grams

Dimensions in inches.

MARKING
Type number marked on unit.
Polarity — Cathode connected to stud.
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UFB, UFS, USB, USS SERIES

Electrical Specifications (at 25°C unless noted) ' Maximum Ratings -
Maximum
Maximum Average
Maximum Reverse D.C. Output Non-Repetitive
Maximum Leakage Reverse Transient Current Sinusoidal
Forward Current Recovery Energy T,=25°C | T, =50°C Surge
Type PIV Voltage Drop @ PIV Time Absorption AIR OIL (8.3ms)
kv uA ns joules Amps Amps Amps
Standard USS5 5.0 9V @ 0.6A 1.5 0.60 1.1
Recovery USS7.5 75 13V @ 0.5A 5 _ 25 0.45 0.91 25
uUss 10 10 17V @ 0.3A 3.0 0.35 0.71
USS 15 15 25V @ 0.2A 5.0 0.25 0.51
Standard USB 25 25 5V @ L1A 3.0 11 23
Recovery USB5 5.0 9V @ 0.7A 10 _ 6.0 0.68 15 80
USB 7.5 7.5 13V @ 0.5A 9.0 0.53 1.2
USB 10 10 17V @ 0.4A 12 0.43 1.0
Fast UFS5 5.0 12V @ 0.5A 500* 15 0.50 0.90
Recovery UFS75 75 18V @ 0.4A 5 350+ 2.5 0.38 0.75 20
UFS 10 10 23V @ 0.3A 3.0 0.30 0.58
Fast UFB 2.5 25 6V @ 0.9A 500* 30 0.90 2.0
Recovery UFB5 5.0 12V @ 0.6A 10 350+ 6.0 0.58 1.3 70
UFB7.5 7.5 18V @ 0.4A 9.0 0.45 1.0
*Measured in a reverse recovery circuit switching from 1A forward to 1A reverse current recovering to 0.5A.
1Measured in a reverse recovery circuit switching from .5A foward current to 1A reverse current, recovery to .25A.
Output Current Ratio Output Current Output Current
vs. Velocity of Air Flow ~  vs. Ambient (Air) Temperature ~  vs.Ambient (Qil) Temperature
2.50 T Z 100 T g 100 I
% USS SERIES : \ USS SERIES - \ USS SERIES
225 —— g s0 E 80
z v g E
£ 2.00 A 5 N 2 \
< / Q 60 . et 60
5 / 5 5 N
©175 2 \ z \
E'_J / 5 0 ™ 5 % N
=150 / o \ ©
5 / 3 \ 3
EI 1.25 / 2 20 \ g 20
e FIG. 2 FIG. 3
« Loo FIIG. 1 LOL 0 1 8 .
0 100 200 300 400 500 600 R 20 40 60 80 100 120 140 160 180 ES 20 40 60 80 100 120 140 160 180

V — VELOCITY OF AIR (LFM) TEMPERATURE (°C) TEMPERATURE (°C)

Application example: The rectifier is to be used in a cabinet at 60°C with ambient
air moving at 400 LFM. The rating is reduced (Fig. 2) by a factor of 0.81 due to the
elevated temperature, but it is enhanced by 2X (Fig. 1) due to the air flow. Hence
the DC output current is 0.81 x 2, or 1.6 times the 25°C air rating.

Forward Pulse Current vs, Duration Multiple Surge Current vs. Duration
100
10K SQUARE PULSE
5K z
N w 80
SRS 52
< 1K S uo ~~
£ 500 s \\\ S Y 60 N
u ~/UFB 5 < ~<_—USB & UFB
& 200 S\l K oI 4 S~
3 100 UFSRYSS I % ~
© g I~ ~ fx 0 =
I~ = 5 20 USS & UFS
20 ~J a l |
10 0
lus 1us 10us 100us ims 10ms 1 2 5 10 20 50 100 200 500 1000
DURATION CYCLES OF 60Hz SINEWAVE
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UFB, UFS, USB, USS SERIES

Typical Forward Voltage Typical Forward Voltage Typical Forward Voltage
yp
vs. Forward Current vs. Forward Current vs. Forward Current
10 T T 1 10 T 1 11 10 T T T T T
USB SERIES USS SERIES UFB SERIES L
5 //[/// / 5 5 477
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o AT . / e
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Typical‘Forward Voltage . .
vs. Forward Current Typical Leakage Current vs. PV Typical Leakage Current vs, PIV
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RECTIFIER ASSEMBLIES
High Voltage Doorbell® Modules
Standard and Fast Recovery

FEATURES

® Current Ratings: to 10A

e PIV: 25kV to 10kV

® Recovery Times: to 500ns

® Only Fused-in-Glass Diodes Used

o Controlled Avalanche Characteristics
® Stackable to 600KV

® Modular Package for Easy Stacking

ABSOLUTE MAXIMUM RATINGS
Peak Inverse Voltage
UGB, UGD Series ..o 5kV to 10 kV
UGS, UGF Series ..o 2.5kV to 7.5kV
Maximum Average D.C. Output Current .. See Electrical Specifications
Non-repetitive Sinusoidal Surge (8.3ms) .. See Electrical Specifications
Operating and Storage Temperature Range —65°C to +150°C

MECHANICAL SPECIFICATIONS

UGB, UGD, UGE, UGF SERIES

DESCRIPTION

This series of high-voltage, high-current
stacks that incorporate a unique modular
design makes it particularly well-suited for
high power applications such as in radar
systems as charge, hold-off and clipper
diodes.

UGB, UGD, UGE, UGF SERIES

3.487” DIA. MAX.
87.5mm

.316” MAX. 997" DIA.

8.03mm MAX.
l 253mm I — 24

/ \ 1.020” MAX.

25.42mm
C )

1.030” DIA.
MAX.

25.5mm

Typical Weight — 200 grams
Polarity — Cathode connected to base.

Part Number — On base of unit.
Dimensions in inches.

(- D
C D)

Doorbell® is a registered trademark of Unitrode Corporation
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UGB, UGD, UGE, UGF SERIES

Electrical Specifications (at 25°C unless noted) Maximum Ratings
Maximum A(\:/erage D.C. Output Non-repetitive '
urrent Sinusoidal Maximum
Maximum Maximum | Maximum T.=60°C Surget Reverse
Forward Leakage Reverse Air (8.3ms) Transient
Type PIV Voltage Current Recovery | To=75°C | with Extender | T, =50°C Energy
Drop @ PIV Time* Air Plate** 0il T. = 100°C Absorption
kv HA ns Amps Amps Amps Amps joules
Standard UGE-2.5 2.5 5V @ 3.30A 10 6.60 8.25 10.00 200 8
Recovery UGE-5 5 10V @ 2.50A 15 5.00 6.25 7.50 200 14
UGB-5 5 WV @ 2.20A 5 — 440 5.50 6.60 100 7
UGE-7.5 75 | 13V@ 1.60A 10 3.30 4.10 5.00 200 20
UGB-7.5 7.5 | 13V@ 1.50A 5 3.00 375 5.00 100 10
UGB-10 10 | 17V@1.10A 5 2.30 2.85 3.50 100 14
Fast UGF-25 2.5 6V @ 2.50A 10 5.00 6.25 8.00 150 8
Recovery UGF-5 5 11V@ 1.80A 10 3.75 4.70 6.00 150 14
UGD-5 5 11V @ 1.60A 5 500 3.30 410 4.80 80 7
UGF-75 75 | 17V@ 1.20A 10 2.50 3.10 4.00 150 20
UGD-7.5 75 | 17V@ 1.10A 5 2.25 2.80 3.50 80 10
UGD-10 10 | 22V@ 0.85A 5 1.75 2.20 2.50 80 14

*Measured in a reverse recovery circuit switching from 10mA forward to 10mA reverse current recovering to 5mA.

**These ratings are based on using ‘“extender plates” that provide additional surface area to radiate heat. Because of possible corona effects
caused by scratches on these plates, extreme care is necessary in their handling and they are not recommended where the working voltage
exceeds 7.5KV/module. They should be carefully polished prior to installation.

1Forward Surge Ratings

The single cycle peak surge rating for an 8.3ms sinusoidal surge is shown. For repetitive surges at 60H, the following factors apply to the

single cycle rating.

leycle ..o, 1.00
5cycles .. 0.
10 cycles ...

50 cycles ... .0.
100cyctes ..o 0.42

Typical Forward Voltage
vs. Forward Current
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Typical Forward Voltage
vs. Forward Current
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Typical Leakage Current vs. PIV

UGB, UGD SERIES -
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LEAKAGE CURRENT (uA)

% RATING
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POWER TRANSISTORS upToll - UPToZ

UPTO12  UPT022
0.5 Amp, 400V, Planar NPN UPTO13  UPTO023

UPTO014  UPT024
UPTO15 UPTO025

FEATURES DESCRIPTION

e Collector-Base Voltage: up to 400V Unitrode high voltage transistors provide
® Peak Collector Current: 1A a unique combination of low saturation

o Turn-on Time: 50ns voltage, fast switching, and excellent gain.
o Turn-off Time: 400ns 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

UPTO11 UPTO12 UPTO013 UPTO14 UPTO15

uPTO21 UPTO022 UPT023 UPT024 UPT025
Collector-Base Voltage, Vo
Collector-Emitter Voltage,
Emitter-Base Voltage, Vi,
D.C. Collector Current, I ......
Peak Collector Current, I .
Base Current, I,

Power Dissipation

Vegg e

25°C Ambient
100°C Case
Thermal ResiStance, ) ¢ ...

Operating and Storage Temperature Range

—65°C to 200°C

MECHANICAL SPECIFICATIONS

UPTO011 UPT012 UPT013 UPT014 UPTO015 TO-5

017 0% 031
ot 240 l+—1.5 MIN =+.003 >/ EMITTER
3. g0 NG e
.010 \ K
—— S
==_f = o BASE
. 0 —
— —
— COLLECTOR
; .100

Dimensions in inches.

UPT021 UPTO022 UPT023 UPTO024 UPT025 TO-66

.034

.028
DIA.
620
MAX

075
050 1, 340
250 1.360

MIN.

Dimensions in inches.

L]

325 =m UNITRODE



ELECTRICAL SPECIFICATIONS (at 25°C unless noted)

UPTO11 UPT012 UPT013 UPT014 UPTO15

- UPT021 UPT022 UPT023 UPT024 UPT025

Test Symbol Min. Max. Units Test Conditions
D.C. Current Gain (Note 1) hee 30 —_ — lc =0.1A, V. = 5Vdc
D.C. Current Gain (Note 1) hee 10 — — le = 0.5A, Vo = 5Vdc
D.C. Current Gain (Note 1) hee 5 Typ. — le = 1A, Ve = 5Vdc
Collector Saturation Voltage {Note 1) Ve (sat) — 1.0 Vdc le =05A,I; =0.1A
Base Saturation Voltage (Note 1) Vi (sat) — 15 Vdc lc =05A, I; = 0.1A
Co(lrl‘ﬁ;:tté)li-)Emltter Breakdown Voltage BVer vde Ic = 10mAdc; Ry = 100
UPTO11, UPT021 200 -
UPTO012, UPT022 250 —
UPTO013, UPT023 300 —
UPT014, UPT024 350 —
UPT015 UPTO025 400 —
Collector-Emitter Breakdown Voltage 1. = 10mAd
(Note 1) BVceo Vdc c mAdc
UPTO11, UPTO021 150 —
UPT012, UPT022 200 —
UPT013, UPT023 250 —_
UPT014-5, UPT024-5 300 —
Collector-Emitter Cutoff Current leer - 10 wAdc Vee = rated BV o, Ry = 1000
Collector-Emitter Cutoff Current, 150°C leer - 1.0 mAdc Ve = rated BV o, Ry = 1002, T = 150°C
Emitter-Base Cutoff Current - leso — 50 wAdc Ve = 5Vde
Output Capacitance Cop — 20 pf Vep = 10vdc, I, = 0, f = 1IMHz
Gain-Bandwidth Product f; 40 Typ. MHz I = 0.1Adc, V. = 5Vdc, f = I0MHz
oo Turn-on Time t 50 Typ. ns T =05A
h S on
Switching  Speeds Turn-off Time to 400 Typ. ns
Note: 1.Pulse width = 300 us; duty cycle <2%.
Maximum Safe Operating Area Maximum Safe Operating Area
UPTO011-015 UPT021-025
T I l
Ta=25C T = 100°C
< Pulse Width = 1ms Pulse Width = 1ms z
E 1 Duty Cycle = 2.5% Duty Cycle = 10% E 1
Z \ N
RN V.V : AN
=1 3 Pulse Width = 1
°© \ N \\/ \\ o Duty Cycle = 10% \
S 2 N ) N N e 2 pulse wiath = ims \
o \ \ \ N Q Duty Cycle = 25% A\
'ﬂ 1 . \ S :'_, d \
2 D.C. ’& NN 2
O .05 - . < o .05
| Pulse Width = 1ms N |N | D.C. \
° Duty Cycle = 25% \ N o \\
T .02 N N 02 UPTO2L
UPTo12 AN\ UPT022 )
.01 UPTO13 .01 UPT023
UPTO014/15 . UPTO024/25
.005 ) h .005 h 1
1 2 5 10 20 50 100 200300 1 2 5 10 20 50 100 200 300
Vg — COLLECTOR — EMITTER VOLTAGE (V) V. — COLLECTOR — EMITTER VOLTAGE (V)
UNITRODE CORPORATION + 580 PLEASANT ST.
WATERTOWN, MASS. 02172 « TEL. (617) 926-0404
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UPTO011 UPT012 UPT013 UPT014 UPTO15
UPT021 UPT022 UPT023 UPT024 UPT025

D.C. Current Gain vs. Collector Current

500
Ve = 5V

200 ‘
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£ 100
w T, = 25°CW\
o —"1
3 50
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[3)
a T, =—55°C \\
I:r 20
g \

5

.01 .02 .05 .1 2 5 1.0
lc — COLLECTOR CURRENT (A)

Switching Speed Circuit

+200v

4009
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— 4800
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UPT111
UPT112
UPT113
UPT114
UPT115

POWER TRANSISTORS
‘1 Amp, 150V, Planar NPN

UPT121
UPT122
UPT123
UPT124
UPT125

FEATURES

® Collector-Base Voltage: up to 150V
® Peak Collector Current: 2A

® Turn-on Time: 100ns

® Turn-off Time: 250ns

ABSOLUTE MAXIMUM RATINGS

UPT111
UPT121

UPT112
UPT122

Collector-Base Voltage, Vegg oo,
Collector-Emitter Voltage, Voo -
Emitter-Base Voltage, Vgo -
D.C. Collector Current, I ...
Peak Collector Current, I ...
Base Current, I,

Power Dissipation

25°C AMDBIENE ..o

100°C Case

UPT113
UPT123

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.

UPT115
UPT125

UPT114
UPT124

Thermal ReSIStANCe, O] oo e 25°C/ Wi, 6.7°C/W......
Operating and Storage Temperature Range ... —65°C10200°C.........cccivien. —65°C to 200°C
MECHANICAL SPECIFICATIONS
UPT111 UPT112 UPT113 UPT114 UPTI115 TO-5
o 48
- =280 15 MIN .
‘3357 —| [+—.030 o
.010
=)
o E__f B
— L—
3351
305
Dimensions in inches.
UPT121 UPT122 UPT123 UPT124 UPTI125 TO-66

145
MAX.
RAD. 152 DIA.

Dimensions in inches.

328
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UPT111 UPT112 UPT113 UPT114 UPTI115

UPT121 UPT122 UPT123 UPT124 UPT125
ELECTRICAL SPECIFICATIONS (at 25°C unless noted)

Test Symbol Min. Max. Units Test Conditions

D.C. Current Gain (Note 1) hee 30 — — le = 0.5A, Vo = 5Vdc
D.C. Current Gain (Note 1) hge 20 — — lc = 1A,V = 5vdc
D.C. Current Gain (Note 1) hee 15 Typ. — le = 2A, V. = 5Vde
Collector Saturation Voltage (Note 1) Ve (sat) - 1.0 Vdc lc = 1A, 1; = 0.1A
Base Saturation Voltage (Note 1) Ve (sat) — 1.2 Vdc le =1A,1; =0.1A
Co(lrl\l%(iio;—)Emitter Breakdown Voltage BVegr Vdc Ic = 10mAdc; Ry = 1002

UPTI111, UPTI21 60 —

UPT112, UPT122 80 —

UPT113, UPT123 100 —

UPT114, UPT124 120 —

UPT115, UPT125 150 —
Co(lll\‘ec::tteoi-)Emltter Breakdown Voltage BVceo vdc l. = 10mAdc

UPT111, UPT121 40 —

UPT112, UPT122 60 —

UPT113, UPT123 80 -

UPT114-5, UPT124-5 100 —
Collector-Emitter Cutoff Current lcer — 10 wAdc Ve = rated BV, Ry = 1002
Collector-Emitter Cutoff Current, 150°C Icer - 1.0 mAdc Ve = rated BV, Ry = 1002, T = 150°C
Emitter-Base Cutoff Current leso — 50 wAdc Vg = 5Vdc
Output Capacitance C —_— 40 pf Veg = 10Vdc, |, = 0, f = IMHz
Gain-Bandwidth Product fr 50 Typ. MHz le = 0.1Adc, V¢ = 5Vdc, f = 10MHz

L Turn-on Time t., 100 Typ. ns I~=1A

Switching Speeds Turn-off Time t:ff 250 Typ. ns ¢

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

Maximum Safe Operating Area Maximum Safe Operating Area
UPT111 - 115 UPT121-125
'I:'A = 2$°C ‘ T(I: = 106°C
Pulse Width =1 ms Pulse Width =1 ms
2 < < - Duty 9c|e = 2.5%, 2 X Duty Cycle = 10%
<, \ \ \ <, N
| g \ \ h N - A\
Z s N, Z Pulse Width = 1 ms\_|\
. 5
3 \ \\ \ N, g Duty Cycle = 25% ) \
o )
o 2 S , p.c.” N N
@ - UPT111 p A
S] >\ UPTI12 o \
5 1 UPT1134 =
b D.C N UPT114 S
X N | [J—upriis 4 \
3 .05 . AN 3 .05
o o uPTI2
| Pulse Width = 1 ms N I urma
o .02 +Duty Cycle = 25% N\ ) .02 = UPT123
o —UPT124
01 \ 01 < UPT125™ |
005 005 | l
1 2 5 10 2 50 100 1 2 5 10 20 50 100200 500 1000
V., — COLLECTOR — EMITTER VOLTAGE (V) V¢ — COLLECTOR — EMITTER VOLTAGE (V)

UNITRODE CORPORATION « 580 PLEASANT ST.
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UPT111 UPTI112 UPTI113 UPTI114 UPTI15
UPT121 UPT122 UPT123 UPTI124 UPT125

D.C. Current Gain vs. Collector Current

500 .
Ve =5V
T, = 150°C
200
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<
S Lo T, =25°C N
] P——e
o
g s0
© T, = —55°C
Q
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| 20
<
10
5
.02 05 1 2 .5 1 2

I — COLLECTOR CURRENT (A)

Switching Speed Circuit

+60V

60Q
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POWER TRANSISTORS UPTZ11 - UPT221

UPT212  UPT222
2 Amp, 150V, Planar NPN UPT213  UPT223
UPT214  UPT224
UPT215  UPT225

FEATURES DESCRIPTION

¢ 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
UPT221 UPT222 UPT223 UPT224 UPT225

Collector-Base Voltage, V30
Collector-Emitter Voltage,
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, ©; ¢ ...
Operating and Storage Temperature Range

MECHANICAL SPECIFICATIONS

UPT211 UPT212 UPT213 UPT214 UPT215 T0-5

017 002 031

348 —1.5 MIN =+ 003 Y, ~EMITTER
. 030 Z .
35 010 >[

.335.
.305

Dimensions in inches.

UPT221 UPT222 UPT223 UPT224 UPT225 TO-66

.145

MAX. 152
RAD. 1142 DIA-
r BASE
034
.028 EMITTER
o DIA. X
MAX. 958 T o+

.590
570 .350

MAX.
@ RAD.
075 — 107, __ |
.050 340 ] .093
250 ' .360

.210
MIN. .190

Dimensions in inches.

]__@
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ELECTRICAL SPECIFICATIONS (at 25°C unless noted)

UPT211 UPT212 UPT213 UPT214
UPT221 UPT222 UPT223 UPT224

UPT215
UPT225

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 20 — — le = 2A, Ve = 5Vdc
D.C. Current Gain (Note 1) hee 10 Typ. — lc = 5A, Vg = 5Vde
Collector Saturation Voltage (Note 1) Vee (sat) — 10 Vdc lc=2A,1; =02A
Base Saturation Voltage (Note 1) Ve (sat) — 1.2 Vdc lc =2A, 13 =02A
Co(lrl“eoc.;t:;-)Emitter Breakdown Voltage BV Vdc lc = 10mAdc; Rge = 1000
UPT211, UPT221 60 —
UPT212, UPT222 80 —
UPT213, UPT223 100 —
UPT214, UPT224 120 —
UPT215, UPT225 150 —
Collector-Emitter Breakdown Voltage B d I = 10mAd
(Note 1) Veeo Vdc c mAdc
UPT211, UPT221 40 —
UPT212, UPT222 60 -
UPT213, UPT223 80 —
UPT214-5, UPT224-5 100 —_
Collector-Emitter Cutoff Current Icer — 10 pAdc Ve = rated BVgo, Rge = 1002
Collector-Emitter Cutoff Current, 150°C leer — 1.0 mAdc Ve = rated BV, Ry = 1002, T = 150°C
Emitter-Base Cutoff Current leso — 50 rAdc Vg = 5Vdc
Output Capacitance Coo — 40 pf Vg = 10Vdc, I; =0, f = IMHz
Gain-Bandwidth Product f; 70 Typ. MHz lc = 0.1Adc, Vi = 5Vdc, f = 10MHz
— Turn-on Time t 130 Typ. ns le =2A
Switching Speeds on
& >pe Turn-off Time to 300 Typ. ns
Note: 1. Pulse width = 300 us; duty cycle <2%.
Maximum Safe Operating Area Maximum Safe Operating Area
UPT211-215 UPT221-225
5 T 5
) N Pulse Width = 1ms T = 100°C
\ Duty Cycle = 2.5% 2 N
2 N ! — <
Pulse Width = 1 -
E 1 X\\\ Kﬁ/ Duty Cycle = 10%  _ < AN
4 N [d D.C.
E SX\ \\\ ) E N Pul Wdh% —H\ \t
o S idth =1
3 \ \ w T, =25°C § DﬂtyeCy(l:le = 10;/1:5
& 2 [~ D.C.—N N @ -2 —Pulse Width = Ims—TN\
14 \ \\ S Duty Cycie = 25% *
§ 1 N 8 .1
3 .05 N 2 05 )
< a > UPT211 8- U221 7
[ Pulse Width = 1ms UPT212 | UPT223
= .02 | Duty Cycle = 25% Y UPT213 | o 02 FH—=uPT224
=R =
.005 .005
1 2 5 10 20 50 100 1 2 5 10 2 50 100
V. — COLLECTOR - EMITTER VOLTAGE (V) V¢ — COLLECTOR—EMITTER VOLTAGE (V)
UNITRODE CORPORATION « 580 PLEASANT ST.
WATERTOWN, MASS. 02172 » TEL. (617) 926-0404
TWX (710) 327-1296 » TELEX 922-414 332 PRINTED IN U.S.A.



UPT211 UPT212 UPT213 UPT214 UPT215
UPT221 UPT222 UPT223 UPT224 UPT225

D.C. Current Gain vs. Collector Current

500 .
Ve =5V
200 T, = 150°C
z
<
S 100 T, =25°C \\
z
w
Z 50 T, = —55°C
(O]
g L__,.—-—-‘/
| 20 N
=
10
5
05 1 2 5 1 2 5

lc — COLLECTOR CURRENT (A)

Switching Speed Circuit

+60v
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POWER TRANSISTORS
2 Amp, 400V, Planar NPN

FEATURES

® Collector-Base Voltage: up to 400V
® Peak Collector Current: 3A

® Turn-on Time: 200 ns

® Turn-off Time: 800 ns

ABSOLUTE MAXIMUM RATINGS
UPT3N
UPT321

Collector-Base Voltage, Vegg oo,
Collector-Emitter Voltage, Vi g i
Emitter-Base Voltage, Vo
D.C. Collector Current, I~
Peak Collector Current, I
Base Current, I;

Power Dissipation

UPT312
UPT322

25°C AMDBIENT ..o

100°C CASE ..ot
Thermal Resistance, 0,_¢ ..o
Operating and Storage Temperature Range

MECHANICAL SPECIFICATIONS

UPT311
UPT312
UPT313
UPT314
UPT315

UPT321
UPT322
UPT323
UPT324
UPT325

UPT313
UPT323

DESCRIPTION

Unitrode high voltage transistors provide
a unique combination of low saturation
voltage, fast switching, and excellent gain.
They are ideally suited for off-line power
supply designs and other applications
where the increased voltage rating adds
to system reliability.

UPT314
UPT324

UPT315
UPT325

145
MAX.

RAD. 142 DIA.
BASE
034
.028 EMITTER
o DIA. b
MAX. B 958
.350
MAX.
RAD.
075 e
050 | 340
250 '.360 210
MIN. .190

Dimensions in inches.

UPT311 UPT312 UPT313 UPT314 UPT315 T0-5
" .017N_+188§ o3 N
=240+ 1.5 MI - .
B e ﬂ<“ s
T b0 / BASE
— ENE—T.zoo’ILO
e | i J—
= E—— COLLECTOR
Dimensions in inches.
UPT321 UPT322 UPT323 UPT324 UPT325 TO-66

334

#w
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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 — — lc = 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 = SVdc
Collector Saturation Voltage (Note 1) Ve (sat) — 1.0 Vdc le =2A, 1; =04A
Base Saturation Voltage (Note 1) Ve (sat) — 15 Vdc lc =2A, 1; = 04A
Collector-Emitter Breakdown Voltage — . —
(Note 1) BV Vdc I = 10mAdc; Ry, = 1002
UPT311, UPT321 200 —
UPT312, UPT322 250 —
UPT313, UPT323 300 —
UPT314, UPT324 350 —_
UPT315, UPT325 400 —_
Collector-Emitter Breakdown Voltage —
(Note 1) BV¢ro Vdc lc = 10mAdc
UPT311, UPT321 150 —
UPT312, UPT322 200 —
UPT313, UPT323 250 —_
UPT314-5, UPT324-5 300 —
Collector-Emitter Cutoff Current lcer — 10 wAdc Ve = rated BVepo, Rye = 1002
Collector-Emitter Cutoff Current, 150°C leer — 1.0 mAdc | V. = rated BV o, Rge = 1002, T = 150°C
Emitter-Base Cutoff Current lso - 50 pAdc Vg, = 5Vdc
Output Capacitance Cob — 50 pf Ve = 10vde, |, = 0, f = IMHz
Gain-Bandwidth Product = 40 Typ. MHz lc = 0.5Adc, V¢ = 5Vdc, f == 10MHz
L Turn-on Time t 200 Typ ns lc =1A
Switch Speeds on
g Spe Turn-off Time tos 800 Typ. ns
Note: 1. Puise width = 300 us; duty cycle <2%.
Maximum Safe Operating Area Maximum Safe Operating Area
UPT311-315 UPT321~- 325
T [
1 < T, = 100°C | 3 < T = 100°C
2 ™ Duty <.‘,y'cleI = 10%" 2 N Duty C§c|e‘: 10%
AN N ty Cycle
= \ Pulse Width = 1 ms z \\ \ Pulse Width = 1 ms
< 1 21 N N
= =
E >\ E 5 | — aEo < \
x -5 FDuty Cycle = 25% \ & -° fbuty Cygle_ 25% \
x Pulse Width =1 ms \ 2 Pulse Width= 1 ms /\
o | \ o N \
.2 } .2 D.C.
] D.C. \ g X \
= - N\
o 1 \ o 1 N \
g \\ g N
2 .05 \J\\ 2 .05 N
3 N \ 3 N N
| UPT311 —— I ,
02 UPT312 002 UPT321 N
UPT322
01 UPT313 01 UPT323
UPT314/315 UPT324/325
.005 I 1 .005 . | 1
1 2 5 10 20 50 100 200 300 102 5 10 20 50 100 200 300

Vo — COLLECTOR — EMITTER VOLTAGE (V)

UNITRODE CORPORATION « 580 PLEASANT ST.

WATERTOWN, MASS. 02172 « TEL. (617) 926-0404

TWX (710) 327-1296 « TELEX 922-414

335

Ve — COLLECTOR — EMITTER VOLTAGE (V)
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UPT311 UPT312 UPT313 UPT314 UPT315
UPT321 UPT322 UPT323 UPT324 UPT325

D.C. Current Gain vs. Collector Current

500 T T
{ Ve =5V
200 T, == 150°C
z
< /’-——Tﬁ\
0]
£ 100 T, = 25°C
Z
: T~
g 5 T, = —55°C ™.
N
[&]
. /
g \\
o \
I 20
& N
10 \
5
.03 .05 1 2 .5 1 2 3

|c — COLLECTOR CURRENT (A)

Switching Speed Circuit

+100V
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POWER TRANSISTORS UPTS21  UPTS3L
3 Amp, 400V, Planar NPN UPT523  UPT533
UPT524  UPT534

UPT525 - UPT535

FEATURES DESCRIPTION

e Collector-Base Voltage: up to 400V Unitrode high voltage transistors provide
e Peak Collector Current: 5A a unique combination of low saturation

e 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
UPT521 UPT522 UPT523 UPT524 UPT525
UPT531 UPT532 UPT533 UPTS34 UPT535
Collector-Base Voltage, Vigg oo
Collector-Emitter Voltage, V5 ... .
Emitter-Base Voltage, Vi oo,
D.C. Collector Current, I
Peak Collector Current, I ...

Power Dissipation

25°C AMDBIENT o, 2W e W
100°C CASE oo 25W. e 50W.........
Thermal ResiStanCe, O ... e AoCIW. oo 2°C/W........
Operating and Storage Temperature RanN8e ... —65°C10200°C ... —65°C to 200°C

MECHANICAL SPECIFICATIONS

UPT521 UPT522 UPT523 UPT524 UPT525 T0-66

.145

MIN. 190

Dimensions in inches.

UPT531 UPTS32 UPT533 UPT534 UPT535 TO-3

188 161
MAX. 151
RAD. DIA.
BASE
043
I
038 EMITTER
DIA. 1197
875 3 1177
MAX. )
1 . 525
| MAX.
RAD.
135 . AD
MAX.] 1
450 ' 312 440
250 MIN. 420

Dimensions in inches.

U]
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ELECTRICAL SPECIFICATIONS (at 25°C uniess noted)

UPT521 UPT522 UPT523 UPT524 UPT525

Test Symbol Min. Max. Units Test Conditions

D.C. Current Gain (Note 1) hee 25 _ — Ic = 1.0A, Vo = 5Vdc
D.C. Current Gain (Note 1) hee 10 — — lc = 3A, Ve = 5Vdc
D.C. Current Gain (Note 1) hee 10 Typ. — lc = 5A, Ve = 5Vdc
Collector Saturation Voltage (Note 1) Vee (sat) — 10 Vdc Ic =3A, I; =0.6A
Base Saturation Voltage (Note 1) Ve (sat) — 15 Vdc le =3A,1; =06A
Co(lf[‘%%o;-)Emltter Breakdown Voltage BV Vde Ic = 10mAdc; Ry = 1002

UPT521, UPT531 200 —

UPT522, UPT532 250 —

UPT523, UPT533 300 —

UPT524, UPT534 350 —

UPT525, UPT535 400 —
Co(I'!leo%o;-)Emltter Breakdown Voltage BVceo Vdc I = 10mAdc

UPT521, UPT531 150 —

UPT522, UPT532 200 —

UPT523, UPT533 250 —

UPT524-5, UPT534-5 300 —
Collector-Emitter Cutoff Current leer — 10 wAdc Ve = rated BV, Ry = 1002
Collector-Emitter Cutoff Current, 150°C Teer — 1.0 mAdc | V; = rated BVq, Ry = 1002, T = 150°C
Emitter-Base Cutoff Current lso — 50 rAde Vg = 5Vdc
Output Capacitance C.o — 120 pf Ve = 10Vde, I = 0, f = 1MHz
Gain-Bandwidth Product f; 30 Typ. MHz lc = 0.5Adc, Vo = 5Vdc, f = 10MHz

oo Turn-on Time ton 200 Typ. ns le=3A

Switching Speeds Turn-off Time tos 900 Typ. ns

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

Maximum Safe Operating Area

[ Pulse Width =1 ms (
Z 5 Duty Cycle = 10%
24 " N
: T \
(3} D.C. \ N
z 2
S \
A
8 1 \
o
3 .05
| UPT521 \
- .02 UPT522
UPT523—
01 UPT524/525
.005

UPT521 - 525
5 .
\\ ! TC': 100°C
3 AN \\ Pulse Width = 1 ms

Cycle = 25% |

\Dut

1

2 5 10 20 50 100 200300
Vg — COLLECTOR — EMITTER VOLTAGE (V)

UNITRODE CORPORATION « 580 PLEASANT ST.
WATERTOWN, MASS. 02172 « TEL. (617) 926-0404
TWX (710) 327-1296 « TELEX 922-414

I — D.C. COLLECTOR CURRENT (A)

338

.05

.02

.01

.005

Maximum Safe Operating Area

UPT531-535
T I
| N\, T = 100°C
= .
-Pulse Width =1 ms\¥ PUIse_V‘;'(:]:—
Duty Cycle = 25% \ -\ Duty—CycIe

\ \ = 10% ]

A

UPT531 N
UPT532 r

UPT533
UPT534/53

A

I

1 2 5 10 20 50 100 200300
Ve — COLLECTOR — EMITTER VOLTAGE (V)
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UPT521 UPT522 UPT523 UPT524 UPT525
UPT531 UPT532 UPT533 UPT534 UPTS35

D.C. Current Gain vs. Collector Current

500 T
Veg =5V
> 200 T, = 150°C
s ——
<
2 100 |
£ T, =25°C \
w
& /\/-— x
2 50 T, = —55°C
rm—)
i AN
I 20
< N
10 \
5
2 5

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

Switching Speed Circuit

4100V

UNITRODE CORPORATION « 580 PLEASANT ST.
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UPT611
UPT612
UPT613
UPT614
UPT615

POWER TRANSISTORS
5 Amp, 150V, Planar NPN

FEATURES
® Collector-Base Voltage: up to 150V
® Peak Collector Current: 10A

DESCRIPTION

UPT621
UPT622
UPT623
UPT624
UPT625

Unitrode power transistors provide a
unique combination of low saturation

® Turn-on Time: 250ns
® Turn-off Time: 550ns

voltage, high gain and fast switching. They
are ideally suited for power supply, puise
amplifier and similar high efficiency power

switching applications.

ABSOLUTE MAXIMUM RATINGS
UPT611
UPT621

UPT612
UPT622

UPT613
UPT623

Collector-Base Voltage, Viepg oo,
Collector-Emitter Voltage, V.,
Emitter-Base Voltage, Vg ........
D.C. Collector Current, I ......
Peak Collector Current, I ......
Base Current, I,

Power Dissipation

25°C AMDBIENt ...
100°C Case
Thermal Resistance, 6;_ ¢ ...
Operating and Storage Temperature Range

MECHANICAL SPECIFICATIONS

UPT614
UPT624

UPT615
UPT625

UPT611 UPT612 UPT613 UPT614 UPT615 TO-5

370 _
335

- 001 .031
= 003 > EMITTER
45: >[045

335]
308

Dimensions in inches.

UPT621 UPT622 UPT623 UPT624 UPT625 TO-66

.145

MAX. 152
RAD. 142 DA
BASE
034
028 EMITTER
L, DA
620 962

1
MAX. 9% |
590
570
L 34041
250 ' .360

.350
MAX.
RAD.

075 107 __ |
.050 .093

s[ro—

ok
[~ X=]

MiN.

Dimensions in inches.

|

310 = UNITRODE



UPT611 UPT612 UPT613 UPT614 UPT615

ELECTRICAL SPECIFICATIONS (at 25°C unless noted) UPTE2L UPT622 UPT623 UPT624 UPT625

Test Symbol Min. Max. Units Test Conditions
D.C. Current Gain (Note 1) hee 30 — — Ic = 1A, Ve = 5Vdc
D.C. Current Gain (Note 1) hee 15 — — lc =5A, Vg = 5Vdc
D.C. Current Gain (Note 1) hee 12 Typ. — Ic = 10A, Ve = 5Vdc
Collector Saturation Voltage (Note 1) Vee (sat) — lc = 5A, I; = 0.5A
UPT611-3, UPT621-3 —
UPT614-15, UPT624-5 — 1.0 Vdc
Base Saturation Voltage (Note 1) Vic (sat) — 1.5 Vdc lc = 5A, I; = 0.5A
Collector-Emitter Breakdown Voltage BV . - — 10mAdc: R.. — 1002
(Note 1) ceR 1.5 Vdc ¢ = 10mAdc; Ry = 100
UPT611, UPT621 60 — Vdc
UPT612, UPT622 80 —
UPT613, UPT623 100 —
UPT614, UPT624 120 —
UPT615, UPT625 150 —
Collector-Emitter Breakdown Voltage —
(Note 1) BVeeo Vde lc = 10mAdc
UPT611, UPT621 40 —
UPT612, UPT622 60 —
UPT613, UPT623 80 —
UPT614-5, UPT624-5 100 —
Collector-Emitter Cutoff Current leer — 10 rAdc Ve = rated BV o, 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 pAdc | Vg =5Vde
Output Capacitance Cop —_ 120 pf Vep = 10Vdc, 1. = 0, f = IMHz
Gain-Bandwidth Product f; 40 Typ MHz le = 0.5Adc, V¢ = 5Vdc, f = 10MHz
. Turn-on Time t 250 Typ ns lc = 5A
Switching Speeds . o
g >pe Turn-off Time tos 500 Typ ns
Note: 1. Pulse width = 300 us; duty cycle <2%.
Maximum Safe Operating Area Maximum Safe Operating Area
UPT611 — 615 UPT621—625
10 N 10 ~
T, =25°C N T, = 100°C
5 N 5 N
| Duty Cycle = N | Duty Cycle =
z L~"[2.5%, < » \ V_ 10%
£ 2 Pulse Width =1 Pulse Width =1
% . LTims % ) \ N \\ [1ms
[« 4 o
o Duty Cycle = x \ | Duty Cycle —
3 s AN DM 10%, 3 s 25%
x N | Pulse Width — @ \ | Pulse width =
o L Tims L 1ms
o .2 Q .2
w >._kDuty Cycle = w D.C.
= 25% 2 4 \
(oI o .
o N Pulse Width = &)
| .05 1ms |
o UPT611 % D.C. -~ UPT621
UPT612 UPT622
.02 UPTE13 T [upTe23
o1 UPT614/15 UPT624/25
"1 2 5 10 20 50 100 1 2 5 10 20 50 100
V., — COLLECTOR — EMITTER VOLTAGE (V) V. — COLLECTOR — EMITTER VOLTAGE (V)
UNITRODE CORPORATION « 580 PLEASANT ST.
WATERTOWN, MASS. 02172 « TEL. (617) 926-0404
TWX (710) 327-1296 « TELEX 922-414 341 PRINTED IN U.S.A.



UPT611 UPT612 UPT613 UPT614 UPT615
UPT621 UPT622 UPT623 UPT624 UPT625

D.C. Current Gain vs. Collector Current

500 ‘
Ve = 5V
T, = 150°C

200
z
P 100 T, = 25°C"Y
Zz
& \
5 ] BN
D
o T, = —55°C
g
[a] /
|20 \\\
£ N

10 \

5
1 2 5 1 2 5 10
I — COLLECTOR CURRENT (A)
Switching Speed Circuit
+ 60V
120
50V
I I 500
10
we 100
—av
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POWER TRANSISTORS UPT721  UPT731
5 Amp, 400V, Planar NPN UPT723 UPT733

UPT724  UPT734
UPT725  UPT735

FEATURES DESCRIPTION

® Collector-Base Voltage: up to 400V Unitrode high voltage transistors provide
® Peak Coliector 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
UPT731 UPT732 UPT733 UPT734 UPT735
Collector-Base Voltage, Vego oo
Collector-Emitter Voltage, Vero
Emitter-Base Voltage, Vigg oo,
D.C. Collector Current, I
Peak Collector Current, I .
Base Current, g ...,

Power Dissipation

25°C AMDINT e, PW. e W
100°C Case ...

Thermal Resistance, 0, ¢ ...,

Operating and Storage Temperature Range ..., —65°Ct0200°C ..o —65°C to 200°C

MECHANICAL SPECIFICATIONS

UPT721 UPT722 UPTI23 UPT724 UPTI25 TO-66

.034

.028
DIA.
620

MAX.
.075 l—

050 |, 340+
250 ' .360

MIN. .190

Dimensions in inches.

UPT731 UPT732 UPTI33 UPT734 UPTI35 T0-3

188 .161
MAX. .151
RAD. DIA,

BASE
043
EMITTER
T 038 MITT!
DIA. 1197
875 1177
MAX.
525
MAX
RAD.
135
MAX. [
450 | 312 440
250 MIN. 420

Dimensions in inches.

|

343 =mm UNITRODE




UPT721 UPT722 UPT723 UPT724 UPT725

ELECTRICAL SPECIFICATIONS (at 25°C unless noted) UPT731 UPTI32 UPTI33 UPTI3% UPTI35

Test Symbol Min. Max. Units : Test Conditions

D.C. Current Gain (Note 1) hee 25 — — lc = 1A, Vo = 5Vdc
D.C. Current Gain (Note 1) hee 10 — — lc = 5A, V¢ = 5Vdc
D.C. Current Gain (Note 1) hee 5 Typ. - lc = 10A, Ve = 5Vdc
Collector Saturation Voltage (Note 1) Ve (sat) — 1.0 vdc lc =5A1; =1A
Base Saturation Voltage (Note 1) Ve (sat) — 18 Vdc le =5A,1; =1A
Co(lllleoctfao;-)Emitter Breakdown Voltage [z 178 Vvdc lc = 10mAdc; Ry, = 1002

UPT721, UPT731 200 —

UPT722, UPT732 250 —

UPT723, UPT733 300 —

UPT724, UPT734 350 —

UPT725, UPT735 400 —
C%I'L%(iteoi-)Emltter Breakdown Voltage BVceo Vvdc lc = 10mAdc

UPT721, UPT731 150 —

UPT722, UPT732 200 —

UPT723, UPT733 250 —

UPT724-5, UPT734-5 300 —
Collector-Emitter Cutoff Current lcer — 10 rAdc Vee = rated BV, Ry = 1000
Collector-Emitter Cutoff Current, 150°C lee —_ 1.0 mAdc Ve = rated BVgo, Ry = 1002, T = 150°C
Emitter-Base Cutoff Current leso — 50 rAdc Vg = 5Vdc
Output Capacitance Cob —_ 120 pf Vg = 10Vdc, I = 0, f = IMHz
Gain-Bandwidth Product f; 30 Typ. MHz lc = 0.5Adc, Ve = 5Vdc, f = 10MHz

P Turn-on Time ton 250 Typ. ns le =5A

Switching Speeds Turn-off Time tors 800 Typ. ns

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

Maximum Safe Operating Area Maximum Safe Operating Area
UPT721-725 UPT731-135
10 10 <
AN | N ]
5 \ Te = 100°C —| 5 \\ T = 100°C—
2 —_
s 2 N k < 2 N, R
: NN : AN
@ 1 |-Duty Cycle = 10%-\ & 1 —Duty Cycle = 10% \
3 Pulse Width=1 ms 3% g Pulse Width=1ms R\
3] - 5 | TR—
o 5 ["Duty Cycle = 25% L\ o Duty Cycle= 25% \ \
g Pulse Width =1 ms o Pulse Width=1 ms \
S 2 \ \\\ G 2 AN
4 bc— N 5 D.C. \ Q
1
g 1 NN 3 \
| o5 N | .05
=2 UPT721 0 UPT731
UPT722 N UPT732 \
02 UPT723 02 UPT733
ol UPT724/25 o UPT734/35
12 5 10 20 50 100 200 300 12 5 10 20 50 100 200 300

Vg — COLLECTOR~EMITTER VOLTAGE (V) Veg — COLLECTOR - EMITTER VOLTAGE (V)

UNITRODE CORPORATION » 580 PLEASANT ST.
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h;e — D.C. CURRENT GAIN

UPT721 UPT722 UPT723 UPT724 UPT725
UPT731 UPT732 UPT733 UPT734 UPT735

D.C. Current Gain vs. Collector Current

500 T
Ve =5V

200 T, =150°C
100 T, =25°C \

S o N B N\

T,=—55°C
D"—"\ N
20 \\ \
10 \\

.1 .2 5 1 2 5 10
lc — COLLECTOR CURRENT (A)

Switching Speed Circuit

-+100V

UNITRODE CORPORATION « 580 PLEASANT ST.

WATERTOWN, MASS. 02172 « TEL. (617) 926-0404

TWX (710) 327-1296 » TELEX 922-414
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UPT821
UPT822
UPT823
UPT824
UPT825

POWER TRANSISTORS
10 Amp, 150V, Planar NPN

UPT831
UPT832
UPT833
UPT834
UPT835

FEATURES

@ Collector-Base Voltage: up to 150V
® Peak Collector Current: 15A

® Turn-on Time: 250ns

® Turn-off Time: 550ns

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.

ABSOLUTE MAXIMUM RATINGS
uPTS21 UPT822 UPT823 UPT824 UPT825
UPTS831 UPT832 uUPT833 UPT834 UPT835
Collector-Base Voltage, Vige oo,
Collector-Emitter Voltage, Vg oo
Emitter-Base Voltage, Vigo oo,
D.C. Collector Current, I
Peak Collector Current, I .
Base Current, I ..o

Power Dissipation

25°C AMDBIENE .o e
100°C CASE ..o e e e
Thermal Resistance, ©,_¢ ...
Operating and Storage Temperature Range

MECHANICAL SPECIFICATIONS

UPT821 UPT822 UPT823 UPT824 UPT825 TO-66

MIN. .190

Dimensions in inches.

UPT831 UPT832 UPT833 UPT834 UPT835 TO-3

.188 161
MAX. 151
RAD.

BASE
.043
038 EMITTER
g""*' 1197
75 1 1177
MAX.
525
MAX.
RAD.
135
MAX.'L_'{ [~
1
450 312 440
25 MIN. 1420

Dimensions in inches.

i

346 mmm UNITRODE




UPT821 UPT822 UPT823 UPT824 UPT825

UPT831 UPT832 UPT833 UPT834 UPT835
ELECTRICAL SPECIFICATIONS (at 25°C unless noted)

Test Symbol Min. Max. Units Test Conditions

D.C. Current Gain (Note 1) hee 30 — — le = 5A, Vg = 5vdc
D.C. Current Gain (Note 1) hee 20 — — lc = 10A, Ve = 5Vdc
D.C. Current Gain (Note 1) hee 15 Typ. — lc = 15A, V; = 5Vdc
Collector Saturation Voltage (Note 1) Vee (sat) — Vdc Ic = 10A, 1; = 1A

UPT821-3, UPT831-5 1.0 Vdc

UPT824-5, UPT834-5 15 Vdc
Base Saturation Voltage (Note 1) Vge (sat) — 1.8 Vdc Ilc =10A, I, = 1A
C%K%i'éoi-)Emitter Breakdown Voltage BVce Vde Ic = 10mAdc; Ry, = 1002

UPT821, UPT831 60 —

UPT822, UPT832 80 —

UPT823, UPT833 100 —

UPT824, UPT834 120 —

UPT825, UPT835 150 —
Co(I'I\leocE(Lo;-)Emltter Breakdown Voltage BVeeo Vdc lc = 10mAdc

UPT821, UPT831 40 —

UPT822, UPT832 60 —

UPT823, UPT833 80 —

UPT824-5, UPT834-5 100 —
Collector-Emitter Cutoff Current lew — 10 uAdc Ve = rated BV, Ry = 1002
Collector-Emitter Cutoff Current, 150°C leer — 1.0 mAdc Ve = rated BV, Ry = 1002, T = 150°C
Emitter-Base Cutoff Current leso — 50 wAdc Vg = 5Vdc
Output Capacitance Cop — 150 pf Ve = 10Vde, I = 0, f = IMHz
Gain-Bandwidth Product f; 60 Typ. MHz lc = 1Adc, V¢ = 5Vdc, f = 10MHz
Switching Speeds Turn-on Ti.me t,, 250 Typ. ns lc = 10A

Turn-off Time tos 550 Typ. ns

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

Maximum Safe Operating Area Maximum Safe Operating Area
UPT821- 825 UPT831-835
T, = 100°C
20 20
~_ —_— \
< \\4 Duty Cycle = 10% < \k Duty Cycle= 10%
C 10 N Pulse Width=1ms v 10 Pulse Width =1 ms—
g NN g N
g 5 \: Duty Cycle=25% e 5 N
= D.C Pulse Width=1 ms =) N
o -5 o K
o, N o 2 LDuty Cycle= 25% .
S NN S |pulse width =1 ms )\
g R g 1 +
o} \ 3 D.C
Qo 5 o .5
[&] [&]
| |
2 2 L2 \
UPT821 UPT831
1 UPT822 1 UPT832
. UPT823 : UPT833
o5 UPT824/25 05 UPT834/35
1 2 5 10 20 50 100 1 2 5 10 20 50 100
V¢ — COLLECTOR — EMITTER VOLTAGE (V) V¢ — COLLECTOR =~ EMITTER VOLTAGE (V)

UNITRODE CORPORATION + 580 PLEASANT ST.
WATERTOWN, MASS. 02172 « TEL. (617) 926-0404
TWX (710) 327-1296 « TELEX 922-414 347 PRINTED IN U.S.A.



UPT821 UPT822 UPT823 UPT824 UPT825
UPT831 UPT832 UPT833 UPT834 UPTS835

D.C. Current Gain vs. Collector Current

500 :
Ve =5V
T, = 150°C

200 e
z
< //
G .
+ 100 T,=25°C
z
u I
& L \\
o 50 T, =~55°C \\
o
> /\——_—
g' ] \ \

NN

| 20 AR
< \

10

5
2 5 1 2 5 10

lc — COLLECTOR CURRENT (A)

Switching Speed Circuit

-+60V
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POWER TRANSISTORS
10 Amp, 400V, Planar NPN

FEATURES

o Collector-Base Voltage: up to 400V
e Peak Collector Current: 15A

e Turn-on Time: 500ns

o Turn-off Time: 1200ns

ABSOLUTE MAXIMUM RATINGS

Collector-Base Voltage, Vo
Coliector-Emitter Voltage,

Emitter-Base Voltage, Vo
D.C. Collector Current, I
Peak Collector Current, I ..
Base Current, I;

Power Dissipation

VCEO

UPT932

UPT931

UPT931
UPT932
UPT933
UPT934
UPT935

DESCRIPTION

Unitrode high voltage transistors provide
a unique combination of low saturation
voltage, fast switching, and excellent gain.
They are ideally suited for off-line power
supply designs and other applications
where the increased voltage rating adds
to system reliability.

UPT933 UPT934 UPT935

TREMMAL RESISTANCE, O _ ¢ ...ttt 1.43°C/W......

Operating and Storage Temperature Range

MECHANICAL SPECIFICATIONS

—65°C to 200°C

.043
.038
é DIA.
875
MAX.
135
MAX. .
450 312
250 MIN.

Dimensions in inches.

UPT931 UPT932 UPT933 UPT934 UPTS35
188 161
MAX, 151
RAD. DIA.

1.197
1177

T0-3

349

@

mm UNITRODE



ELECTRICAL SPECIFICATIONS (at 25°C unless noted)

UPT931 UPT932 UPT933 UPT934 UPT935

Test Symbol Min. Max. Units Test Conditions
D.C. Current Gain (Note 1) hee 20 — — lc = 5A, Ve = 5Vdc
D.C. Current Gain (Note 1) hee 10 — — lc = 10A, Ve = 5Vde
D.C. Current Gain (Note 1) hee 10 Typ. — lc = 15A, Vo = 5Vdc
Collector Saturation Voltage (Note 1) Ve (sat) — 1.5 Vdc le =10A, 13 =2A
Base Saturation Voltage (Note 1) Vie (sat) — 2.2 Vdc lc =10A, 1, =2A
Co(l 'l\lectto;-)Emitter Breakdown Voltage BV g Vde Ic = 10mAdc; Ry = 1002
ote
UPT931 200 —
UPT932 250 —
UPT933 300 —
UPT934 350 —
UPT935 400 —
Collector-Emitter Breakdown Voltage v vde . = 10mAdc
(Note 1) BVeco ¢
UPT931 150 —
UPT932 200 —
UPT933 250 —
UPT934-5 300 —
Collector-Emitter Cutoff Current leer — 10 wAdc Ve = rated BVego, Rye = 1002
Collector-Emitter Cutoff Current, 150°C lew — 1.0 mAdc Ve = rated BVego, Ry = 100€, T = 150°C
Emitter-Base Cutoff Current lgso — 50 wAdc Vg = 5Vdc
Output Capacitance Coh — 50 pf Ve = 10Vdc, I; = 0, f = 1IMHz
Gain-Bandwidth Product f; 30 Typ. MHz Ic = 1Adc, Ve = 5Vdc, f = 10MHz
L Turn-on Time t 500 Typ. ns lc = 10A
Switching Speed o
N8 SPEECS  rirn-off Time t 1200 Typ. ns
Note: 1. Pulse width = 300 us; duty cycle <2%.
Maximum Safe Operating Area D.C. Current Gain
UPT931—935 vs. Collector Current
1 T, < 100°C |
10 \\ - Vee :I 5V
< 5 \\\ T, = 150°C
- =
wl (O]
€ 2 Duty Cycle = 10% | \ £ 100 T, =25°CY
= Pulse Width = 1 ms
o ! "Buty Cycle = 25% |/ E /K” \&
O | Pulse Width =1 ms \ 3 % T, =—55°C
- -
2 7 \ . N\
3 2 e b 3 k \\
3 \\ | 20
[a \ < N
~ UPT931 \
.05 UPT932 10 N
UPT933 N
UPT934/35 \
02 . : 5
1 2 5 10 20 50 100 200300 15 .2 5 1 2 5 10 15
Vo — COLLECTOR— EMITTER VOLTAGE (V) ic — COLLECTOR CURRENT (A)
Switching Speed Circuit
+100V
109
UNITRODE CORPORATION + 580 PLEASANT ST.
WATERTOWN, MASS. 02172 « TEL. (617) 926-0404
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POWER TRANSISTORS P10 UrTi0st

UPT1022 UPT1032

15 Amp, 150V, Planar NPN UPT1023 UPT1033
UPT1024 UPT1034

UPT1025 UPT1035

FEATURES DESCRIPTION

® Collector-Base Voltage: up to 150V Unitrode power transistors provide.a

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

® Turn-on Time: 450ns voltage, high gain and fast switching. They
® Turn-off Time: 350ns are ideally suited for power supply pulse

amplifier and similar high efficiency power
switching applications.

ABSOLUTE MAXIMUM RATINGS
UPT1021 UPT1022 UPT1023 UPT1024 UPT1025
UPT1031 UPT1032 UPT1033 UPT1034 UPT1035
Collector-Base Voltage, Viegg oo,
Collector-Emitter Voltage, Vi, -
Emitter-Base Voltage, Vo
D.C. Collector Current, I.
Peak Collector Current, 1.
Base Current, I

Power Dissipation

Thermal ReSISTANCE, O _ ¢ ..o >3.3°C/W .......... ... 1.65°C/W ..
Operating and Storage Temperature RaNge ... —65°Ct0200°C........oooo —65°C to 200°C

MECHANICAL SPECIFICATIONS

UPT1021 UPT1022 UPT1023 UPT1024 UPT1025 TO-66

034
-028
DIA.
620
MAX.
.075
.050 340
250 ' .360

MIN.

Dimensions in inches.

UPT1031 UPT1032 UPT1033 UPT1034 UPT1035 TO-3

.188 -161
MAX,
RAD.

043

038 EMITTER
Tk
y 1177
MAX.
| 525
MAX
135 RAD
MAX. [
450 312 .40
250 MIN. 420

Dimensions in inches.

:@

351 mem UNITRODE



UPT1021 UPT1022 UPT1023 UPT1024 UPT1025
UPT1031 UPT1032 UPT1033 UPT1034 UPT1035

ELECTRICAL SPECIFICATIONS (at 25°C unless noted)

Test Symbol Min. Max. Units Test Conditions

D.C. Current Gain (Note 1) hee 40 — — lc = 5A, Vg = 5Vde
D.C. Current Gain (Note 1) hee 15 — — lc = 15A, Vo = 5Vdc
D.C. Current Gain (Note 1) hee 10 Typ. — lc = 20A, Vo = 5Vdc
Collector Saturation Voltage (Note 1) Ve (sat) — le = 15A, I; = 1.5A

UPT1021-3, UPT1031-3 1.5 Vdc

UPT1024-5, UPT1034-5 2.0 Vdc
Base Saturation Voltage (Note 1) Vie (sat) — 2.2 Vde lc =15A, I; = 15A
Co(lr!leoctgo;-)Emitter Breakdown Voltage BVcgr Vdc lc = 10mAdc; Ry, = 1002

UPT1021, UPT1031 60 —

UPT1022, UPT1032 80 —

UPT1023, UPT1033 100 —

UPT1024, UPT1034 120 —

UPT1025, UPT1035 150 —
Co(l ,L%cigo;-)Emltter Breakdown Voltage BVceo Vdc I. = 10mAdc

UPT1021, UPT1031 40 —

UPT1022, UPT1032 60 —

UPT1023, UPT1033 80 —

UPT1024-5, UPT1034-5 100 —
Collector-Emitter Cutoff Current lewm — 10 uAdc Ve = rated BV, Ry = 1002
Collector-Emitter Cutoff Current, 150°C lcer — 1.0 mAdc Ve = rated BV, Ry = 1002, T = 150°C
Emitter-Base Cutoff Current lso — 50 - | wAdc Ve = 5Vdc
Output Capacitance Cob — 50 pf Veg = 10Vdc, I = 0, f = 1MHz
Gain-Bandwidth Product f; 50 Typ. MHz lc = 1Adc, Ve = 5Vdc, f = 10MHz
Switching Speeds Turn-on Time ton 450 Typ. ns lc = 15A

Turn-off Time tos 350 Typ. ns

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

Maximum Safe Operating Area Maximum Safe Operating Area
UPT1021-1025 UPT1031-1035
T, = 100°C Te = 100°C
lzg N\ Duty Cycle = 10% 20

< Duty Cycle= 10%

Pulse Width=1ms Pulse Width = 1 ms —|

P o
o v

[ |
—— Duty Cycle = 25%

5
/
/A

N

< <
[
5 £
z s AN S Pulse Width=1ms — E S
3 D.C. S\ \ g Duty Cycle = 25<>< \
;) ) \ N o ) Pulse Width=1 ms \ \
<] N S D. "\
) .C.—
G NN E \
w 1 \ 2 1
i N = \
3 o N\
9 5 \ g 5
I !
L2 [8)
. UPT1021 N - 2 UPT1031 —e
UPT1022 UPT1032
1 UPT1023 1 UPT1033
UPT1024/25 i
05 L 1 L ? 05 l:'PT10‘34/ 3.‘5
12 5 10 20 50 100 1 2 5 10 20 50 100
Ve — COLLECTOR- EMITTER VOLTAGE (V) Vg — COLLECTOR - EMITTER VOLTAGE (V)
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UPT1021 UPT1022 UPT1023 UPT1024 UPT1025
UPT1031 UPT1032 UPT1033 UPT1034 UPT1035

D.C. Current Gain vs. Collector Current

500 I
Ve =5V
T, = 150°C
200 Smui——
z
3 T, =25°C
= 100 E—
Z
&
o
S 5o T, = —55°C AN N
o \
Jd
|\.u 20 N
< W
10
5

2 5 1 2 5 10 20
I — COLLECTOR CURRENT (A)

Switching Speed Circuit

a5V
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POWER TRANSISTORS UPT1131

UPT1132
20 Amp, 150V, Planar NPN UPT1133
UPT1134
UPT1135

FEATURES DESCRIPTION

® Collector-Base Voltage: up to 150V Unitrode power transistors provide a

® Peak Collector Current: 30A unique combination of low saturation

® Turn-on Time: 300ns voltage, high gain and fast switching. They
® Turn-off Time: 600ns are ideally suited for power supply pulse

amplifier and similar high efficiency power
switching applications.

ABSOLUTE MAXIMUM RATINGS
UPT1131 UPT1132 UPT1133 UPT1134 UPT1135

Collector-Base Voltage, Vo
Collector-Emitter Voltage, Veeo oo
Emitter-Base Voltage, Vg ...
D.C. Collector Current, I ...
Peak Collector Current, I .........
Base Current, Iy ..o
Power Dissipation

25°C AMDBIENT oo e 35W........
100°C Case e JOW........
Thermal Resistance, ) ¢ ..o, e, 1.43°C/W......
Operating and Storage Temperature Range ..., e s —65°C to 200°C

MECHANICAL SPECIFICATIONS

UPT1131 UPT1132 UPT1133 UPT1134 UPT1135 TO-3

188 -161
.043
.038
é DIA.
875 N
MAX.
.135 -
MAX. [
1
450 312 440
250 MIN. 420

Dimensions in inches.

i
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UPT1131 UPT1132 UPT1133 UPT1134 UPT1135
ELECTRICAL SPECIFICATIONS (at 25°C unless noted)

Test Symbol Min. Max. Units Test Conditions

D.C. Current Gain (Note 1) hee 30 — — lc = 10A, Vo = 5Vde
D.C. Current Gain (Note 1) hee 15 — — lc = 20A, Vg = 5Vde
D.C. Current Gain (Note 1) hee 10 Typ. — lc = 30A, Ve = 5Vdc
Collector Saturation Voltage (Note 1) Vee (sat) — 15 Vdc lc =20A, I; =2A
Base Saturation Voltage (Note 1) Vie (sat) — 22 Vdc lc =20A, I;=2A
Collector-Emitter Breakdown Voltage BY vde I = 10mAdc; Ry = 1002

(Note 1) CER

UPT1131 60 —

UPT1132 80 —

UPT1133 100 —

UPT1134 120 .

UPT1135 150 —
Co(ll\ll%c:,('éoi-)Emltter Breakdown Voltage BVeio vdc Ic = 10mAdc

UPT1131 40 —

UPT1132 60 —

UPT1133 80 —

UPT1134-35 100 —
Collector-Emitter Cutoff Current lcer — 10 uAdc Ve = rated BV, Ry = 1002
Collector-Emitter Cutoff Current, 150°C lcer — 1.0 mAdc Vee = rated BV, Rye = 1002, T = 150°C
Emitter-Base Cutoff Current leso — 50 wAdc Vg = 5Vdc
Output Capacitance Cob — 50 pf Veg = 10Vdc, I; =0, f = IMHz
Gain-Bandwidth Product fr 60 Typ. MHz o = 2Adc, Vi = 5Vdc, f = 10MHz
Switching Speeds Turn-on Tl:me ton 300 Typ. ns Il = 20A

Turn-off Time tos 600 Typ. ns

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

Maximum Safe Operating Area D.C. Current Gain vs. Collector Current
UPT1131-1135
500 T
T. =100°C_] Ve =5V

30 \\ c CE

20 NER Duty Cycle = 10% T, = 150°C
- N \N Pulse Width =1 ms 200 ——
< 10 \ N z ]
= z
Z s AN ’\\ ?9: T,=25°C
& N — 100 e
24 _ \ =z
=) Duty Cycle = 25% \ 3:1
O 2 |- Pulse Width =1 ms
x \b § 50 T,=—55C N
=1 o '\1
. D.C. \ a \
3 N [ 20 <
I 5 <
S UPT1131 —

1 UPT1132 10 \
: UPT1133 >
UPT1134/35
.05 L L 5
1 2 5 10 20 50 100 3 5 1 2 5 10 20 30
Ve — COLLECTOR-EMITTER VOLTAGE (V) I — COLLECTOR CURRENT (A)
Switching Speed Circuit
+40v
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RECTIFIERS
Radiation Tolerant, 1 Amp-2 Amp

FEATURES

® Radiation Tolerant: to 10'¢ NVT
® Continuous Rating: to 2A

® Controlled Avalanche

® Surge Rating:to 25A

® Miniature Package

ABSOLUTE MAXIMUM RATINGS

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.

TAmp 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
@ Ty =25°C .o 1A e, 2A
@ To=100°C ...ccceonvrrrrrirrrrerrcrre e 0.5A . 1A
Non-Repetitive Sinusoidal
Surge Current (8.3mS) .........ccoccoooeveiiiini. 20A .. 25A

—195°C to +175°C
..................................... —195°C to 4200°C
See Lead Temperature Derating Curve

Operating Temperature Range
Storage Temperature Range ...
Thermal Resistance

MECHANICAL SPECIFICATIONS

UR105-UR125 UR205-UR225

028" +.001

155" TYP._|
l Band indicates "_ 3.9mm 0.71mr'n .03

cathode end r +

31l [0
T ' !
F.o&s"
TYP.
2.2mm|
700" MIN. 250" MAX.
[ 17.8mm T 6.35mm
1.625” MIN.
41.3mm

¥
.085” MAX.
2.16mm
)

.055” TYP.
l.4mm

-

Part Identification: White band indicates “UR.” Part num-
ber printed on body.

Polarity: Denoted by white band.
Weight: 0.26 grams, typical.

BODY A
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ELECTRICAL SPECIFICATIONS (at 25°C unless noted)

UR105-UR205 UR110-UR210 UR115-UR215 UR120-UR220 UR125-UR225

Maximum
Maximum Leakage
Type PV Forward Current Maximum
Voltage @ PIv Radiation
Drop 25°C 100°C Tolerance
UR205 50V 1016 NVT
UR210 100V 10te
UR215 150V 10V@ 1A 3uA 50uA 10!5
UR220 200V 1014
UR225 250V 10+
UR105 50V 1016
UR110 100v 1018
UR115 150v 1.0V @ 0.5A 3uA 50:A 10!5
UR120 200V 1014
UR125 250V 10+
Maximum Current Maximum Current
vs Lead Temperature vs Lead Temperature
4 3
_ L= 2 AMP SERIES - 1 AMP SERIES
< AN <
SN =
w \ w
g3 N g
L= 3"
5 NG N 52 L=%"
A I NN 2
'y ['H
E 2 E o
§ L= 34 \ 8 L=34
N ) &
g1 &
z N 2 ~IN\
N
p o AN
0 0
25 50 100 125 150 175 25 50 75 100 125 150 175

T, — LEAD TEMPERATURE (°C)

% OF SPECIFIED SURGE RATING

T, — LEAD TEMPERATURE (°C)

Allowable Forward Surge vs Number of Cycles

100
ALL SERIES
80 \‘N
N Turret 17 centers
60 Turret 12" centers4—
\S | | Printed Circuit4
Sy 7
40 SR
N\’\ L—l-—(..+.
™~
20 -
0
1 10 100 1,000
CYCLES AT 60 H, HALF SINE WAVE
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.01
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20
50
100
200

500
1,000

REVERSE CURRENT (nA)

1

10,000

PULSE CURRENT (A)

1,000

—_
(=]
o

10

Typical Reverse Current vs PIV

UR105-UR205 URI110-UR210 UR115-UR215 URI120-UR220 UR125-UR225

Typical Forward Current
vs Forward Voltage

Typical Forward Current
vs Forward Voltage

ALL SERIES | 10 10
el 2 AMP SERIES Ze 1AMP SERIES
" -50°C 5 7 5
2 /J / 2 //Ac/
~ 1 / 1 //
< <
—=]25°C E -5 / (R / / [
z g
x 2 .2
E 0 19fofr & YIS
o1 ISRl 31 ST
P a L+ a L L[]
== & Y TV
?3): .02 % .02
2 / . / 2 0 / ; //
125°C .005 / 005 j
002 002
| [ L]
50 100 50 0 .001 .001
% OF PIV 0 2 4 .6 .8 1 1.2 14 2 .4 .6 .8 1 12 14
Vy — VOLTAGE (V) Ve — VOLTAGE (V)
Forward Pulse Current vs Pulse Duration Reverse Pulse Power vs Pulse Duration
100,000
ALL SERIES s ALL SERIES
square Pulse Current vs Square Pulse Current vs
Duration for Non-Repetitive Pulse T T T Duration for Non-Repetitive Pulse
(8.3 ms sine wave equivalent =~ 8.3 ms sine wave equivalent
™~ to 3 ms_square wave) g 10000 B3 10% e squtre wave)
@ 17
& o !
2
O 1,000
o
™ 4 Ié — N
=)
Q 100 =5
I~
10
dus us 10us 100us Ims 10ms 100ns lus 10us 100us Ims 10ms

PULSE DURATION (SECONDS)
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RECTIFIER ASSEMBLIES
High Voltage Stacks, .125Amp to 1 Amp,
Standard and Fast Recovery

FEATURES
e Controlled Avalanche Characteristics
® Recovery Times: to 500ns

® Transfer Molded for Voidless Encapsulation
e High Forward and Reverse Surge Capability

e PIV: from 1200 to 20,000V
® Only Fused-in-Glass Diodes Used

ABSOLUTE MAXIMUM RATINGS
Peak Inverse Voltage
Maximum Average D.C. Output Current

Non-Repetitive Sinusoidal Surge (8.3ms) ...

Operating and Storage Temperature Range

Output Current Ratio vs
Velocity of Air Flow

2.50
2.25
BODY SA /
2.00 SB
SC> L—

K — MULTIPLE OF AIR RATING
5
w

1.50
//’ SE
) SF
1.25
1.00
0 100 200 300 400 500 600

V — VELOCITY OF AIR (LFM)

1200 to 20,000V
. See Electrical Specifications
20A

Output Current vs
Ambient (Air) Temperature

N

—
o
o

N

60 \

; N
N

20 \

0 X

20 40 60 80 100 120 140 160 180
AMBIENT (AIR) TEMPERATURE (°C)

% OF RATED OUTPUT CURRENT (AIR)
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US12-US200A
USR12-USR180A

DESCRIPTION

This series of High Voltage, Medium
Current Stacks are assembled from
hermetically sealed, controlied avalanche
individual diodes. Therefore, they offer
the ultimate in reliability for such appli-
cations as clipper diodes, back swing
diodes and hold-off diodes in pulse
modulators.

Output Current vs
Ambient (0il) Temperature

2

5 100 AN

’—

&

§ 80

3 N
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E 40 \
3 N
[a]

E 20
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[+ 4
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¢ 20 40 60 80 100 120 140 160 180
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US12-US200A USR12-USR180A

Electrical Specifications (at 25°C unless noted) Maximum Ratings
Max. Avg. D.C.
Maximum Leakage Maximum Reverse Output Current
Type PIV Current at PIV Maximum Forward Recovery Body T,=25°C T,=50°C
. =25°C [T, =100°C Voitage Drop Timet Size (Air) (oil)
v wA A ns mA mA
Standard Recovery
Us 12 1200 2 100 2.0V @ 400mA SA 1000 2500
us 15 1500 2 100 3.0V @ 400mA SA 800 2000
Us 18 1800 2 100 3.0V @ 400mA SA 700 1750
Us 20 2000 2 100 40V @ 400mA SA 600 1500
uUs 25 2500 2 100 5.0V @ 400mA SB 600 1500
us 30 3000 2 100 6.0V @ 400mA SB 500 1250
us 35 3500 2 100 7.0V @ 200mA sSC 400 1000
us 40 4000 2 100 7.0V @ 200mA SC 350 850
US 45A 4500 2 100 8.0V @ 200mA SD 330 750
US 50A 5000 2 100 9.0V @ 200mA SD 330 750
US 60A 6000 2 100 10.0V @ 200mA SD 300 620
US 70A 7000 2 100 12.0V @ 200mA SD 300 620
US 80A 8000 2 100 14.0Vv @ 100mA SE 250 500
US 100A 10000 2 100 17.0v @ 100mA — SE 250 500
US 120A 12000 2 100 21.0V @ 100mA SE 200 400
US 150A 15000 2 100 26.0V @ 100mA SF 200 400
US 180A 18000 2 100 31.0v-@ 100mA —— SF 180 360
US 200A 20000 2 100 34.0V @ 100mA SF 180 360
Fast Recovery

USR 12 1200 5 150 3.3V @ 400mA 500 SA 750 1850
USR 15 1500 5 150 4.0V @ 400mA 500 SA 600 1500
USR 20 2000 5 150 5.5V @ 400mA 500 SB 500 1250
USR 25 2500 5 150 6.6V @ 400mA 500 SB 400 1000
USR 30 3000 5 150 7.7V @ 400mA 500 SC 400 1000
USR 35 3500 5 150 8.8V @ 200mA 500 SC 350 850
USR 40A 4000 5 150 9.9V @ 200mA 500 SD 300 750
USR 45A 4500 5 150 11.0V @ 100mA 500 SD 250 625
USR 50A 5000 5 150 13.0V @ 100mA 500 SD 250 625
USR 60A 6000 5 150 15.4V @ 100mA 500 ) 220 500
USR 70A 7000 5 150 17.6V @ 100mA 500 SE 220 500
USR 80A 8000 5 150 20.0V @ 100mA 500 SE 200 400
USR 100A 10000 5 150 24.0V @ 100mA 500 SE 200 400
USR 120A 12000 5 150 31.0vV @ 100mA 500 SF 150 300
USR 150A 15000 5 150 33.0vV @ 100mA 500 SF 150 300
USR 180A 18000 5 150 35.0V @ 100mA 500 SF 125 250

+Measured in a reverse recovery circuit switching from 10mA forward to 10mA reverse current recovering to SmA.

UNITRODE CORPORATION « 580 PLEASANT ST.
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Typical Forward Current
vs.Forward Voltage

Typical Forward Current
vs. Forward Voltage

US12-US200A USR12-USR180A

Typical Leakage Current vs. Voltage

10 10 .01 T
02 1 | —50°C <
5 5
05
2 2 1
1 Viami 7 :
—_ L1
|
z 5 A 5 / < s i I R
- // < / £ (]
g =2 / £ a2 b,
: : 7/ - =
g 1 z 1 g 1
3] / / 3 / ) / o 5 +75°C +
| .05 O .05 I 10
Y . / -
02 ,___—}—175°C _w 02 20
/ / L +25°C +175°C / 50 -
o / / / l o1 | ] T25°C 100 T +esc
.005 0 y ,005 }
i A e | -
002 002 4 500 7
/ / / US SERIES j / USR SERIES US AND USR SERIES
.001 001
0 2 4 6 8 10 12 14 0 2 4 6 8 10 12 14 120 110 160 90 80 70 60 50 40 30 20 10 O
VOLTAGE — MULTIPLY V, VOLTS BY: VOLTAGE — MULTIPLY V. BY: VOLTAGE IN % OF P.LV.
Forward Pulse Current vs Duration g Multiple Forward Surge Rating
10000 T — — . E
5000 }— SQUARE PULSE CURRENT VS. - «
DURATION OF NON-REPETITIVE PULSE W 100
2000 e
—_ o
g 1000 < 2 80
s TS us 2 6
& 200 : o \
@ \\ O 40
o 100 ~ ~ 3
3 50 USR NS %
20 | LOL 20
10 L \ °\o
0.1us  1us 10us 1004s  1ms 10ms 0 10 100 1,000
DURATION CYCLES AT 60Hz HALF SINE WAVE
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US12-US200A USRI2-USR180A

MECHANICAL SPECIFICATIONS

.50_MAX.
75 12.70 mm

H'N'*—"

—_— ———

—C G-
T'Pr\%?DD(I:?J. BODY SA
—| f—
_— % 187" MAX.
4,75 mm
L— 032 DIA
MR, TN Cu. BODY SB
0.85" MAX.
21.60 mm
l.— _j .032 DIA
.\‘Aﬁ? 1.125” MAX. L_ T(:N'D cu. 1;', Ml'& BODY SC
28.60 mm 475
.250
125 875 MAX,
MIN. "“MAX.‘W —-" ’-—
r o4
4 _ _ 375
b - —
.032 DIA . T
TIRJ'D. CuU. BODY SD

___L
_ _ 375
Bi ‘E} MAX.

032 DIA ' BOD
TIN'D. CU. 0DY SE
078 R TYP
.400
MAX.
175
T MAX.
| 10
4 400 / 7\
e | T MAX‘
032 DIA, T —
TIN'D. CU. Z ! BODY SF
.078 R TYP
UNITRODE CORPORATION » 580 PLEASANT ST.
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RECTIFIERS UT2a9.UTI63

Standard Recovery, 1 Amp to 2 Amp UT251-UT364
UT261-UT268

FEATURES DESCRIPTION

e Continuous Rating: to 2A These miniature power rectifiers offer the

e Controlled Avalanche user extreme reliability for high-rel

e Surge Rating: to 30A military supplies.

e PIV: to 1000V
® Miniature Package

ABSOLUTE MAXIMUM RATINGS

1 Amp 1.25 Amp 1.5 Amp 2 Amp
Peak Inverse Voltage I 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 oo e 10A 125 i, 15A 2.0A
@ Ta = 100°C .o O5A . 0.65A ..o 0.75A .o 1.0A
Non-Repetitive Sinuosoidal
Surge (8.3MS) ..o 20A 20A....
Operating Temperature Range ..—195°C to +175°C
Storage Temperature RANEE ... .ot —195°C to +175°C
Thermal ReSISTANCE ... e See lead temperature derating curve............ccccocccven.

MECHANICAL SPECIFICATIONS
UT236-UT347 UT249-UT363 UT251-UT364 UT261-UT268 BODY A

1857 TYP.,| 028" =*.001
Band indicates ‘k 3.9mm ‘ 0.7lmm =.03
l cathode end 1 i ¥
.055" TYP. 085" MAX.
Camm (3 &1 3T ] %emm
T A T ‘
.085"
TYP:
22mm <
.700” MIN. 250" MAX.
I~ 17.8mm T 6.35mm
1.625” MIN.
41.3mm

Part Identification: Orange band indicates “UT.” Part
number printed on body.

Polarity: Denoted by orange band.
Weight: 0.26 grams, typical.
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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 Curren PIV
Voltage Drop 25°C 100°C
UT261 100V
UT262 200V
uT264 400V
UT265 500V 1V @ 900mA 2uA 75uA
UT267 600V
UT268 800V
UT251 100v
UT252 200V
UT254 400V ‘
UT255 500V 1V @ 750mA 2uA 75uA
uT257 600V
UT258 800V
UT364 1000V
uUT249 100v
UT242 200V
UT244 400V
UT245 500V 1V @ 500mA 2uA 75uA
uTa47 600V
UT362 800V
UT363 1000V
uT236 100v
uT234 200V
UT235 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
< <
= =
& ]
[+ 4 b g 3 = L
32 ) 3 N T
o L= +425 l;; a ! o
w w +3 2
T 42 ® frd L=3" =
5 L=%" - 52> . 2
& AN 15 A N\ s
w (3] w = et
g1 (L= . 1 8 Q \ Il
g [T ANAN & \\ \\\ 41 5

\ w o
g ’\\ > 1 N S
- N\ : N
| ~
-~ & 2L N

0 0 0 [}
25 50 75 100 125 150 175 25 50 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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Typical Leakage Current vs. PIV Typical Forward Current
vs Forward Voltage
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Typical Forward Current Typical Forward Current
vs Forward Voltage vs Forward Voltage
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s 1.5 AMP SERIES 1.25 AMP SERIES
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UT236-UT347 UT249-UT363 UT251-UT364 UT261-UT268

Typical Forward Current
vs Forward Veoltage
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UT2005-UT2060
RECTI FI ERS UT3005-UT3060

Standard Recovery, 2 Amp to 4 Amp UT4005-UT4060

FEATURES DESCRIPTION

® Continuous Rating:to 4A High average power and surge capability
e Controlled Avalanche make these series of devices attractive
® Surge Rating:to 100A in many high-rel applications.

® PIV: to 600 V

e Miniature Package All Unitrode rectifiers have a sleeve of

pure hard glass fused to the silicon junc-
tion. Since the silicon sees only this glass,
electrical characteristics are permanently
stable. This voidless, monolithic package
is totally unaffected by the most severe
moisture or temperature testing.

ABSOLUTE MAXIMUM RATINGS

2 Amp 3 Amp 4 Amp
Peak Inverse Voltage Series Series Series
50v UT2005 UT3005 UT4005
100V UT2010 UT3010 UT4010
200V UT2020 UT3020 UT4020
400V UT2040 UT3040 UT4040
600V UT2060 UT3060 UT4060
2 AMP 3 AMP 4 AMP
Maximum Average D.C. Output Current SERIES SERIES SERIES
@ Ty = 25°C oo 20A 30A s 4.0A
@ Ty = 100°C . TOA oo L5A e 2.0A
Non-Repetitive Sinusoidal
Surge Current (8.3ms) ..., BOA. ..o 80A ..o
Operating Temperature RANGE ..o —195°C to 4-175°C...
Storage TemPperature RANZE ... —195°C to 4+-200°C..........coce..
Thermal Resistance .............. . . e See lead temperature derating curve..............

MECHANICAL SPECIFICATIONS

UT2005-UT2060 UT3005-UT3060 UT4005-UT4060 BODY B

Band indicates 175" TYP, .040” = .001
cathode end 4.4mm 1.02mm =.03
/7 T
T
115" TYP. 145" MAX,
2.9mm 3.68mm
|
__’.105"TYP.‘._v
2.7mm
.975” MIN. .300” MAX.
24.8mm 7.62mm
2.30” MIN. —
58.4mm It

Part ldentification: Orange band indicates “UT.” Part
number printed on body.

Polarity: Denoted by orange band.

Weight: 0.75 grams, typical. U

@
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ELECTRICAL SPECIFICATIONS (at 25°C unless noted)

‘UT2005-UT2060 UT3005-UT3060 UT4005-UT4060

Maximum Leakage
Current @ PIV
Maximum Forward
Type PiV Voltage Drop 25°C 100°C
UT4005 50v
UT4010 100v
UT4020 200V V@ 3A S5uA 100:A
UT4040 400V
UT4060 600V
UT3005 50V
UT3010 100V
UT3020 200V 1IV@2A 5uA 100:A
UT3040 400v
UT3060 600V
UT2005 50v
UT2010 100v
UT2020 200V IV@ 1A 5uA 100:A
UT2040 400V
UT2060 600V
Maximum Current Maximum Current Maximum Current
vs Lead Temperature vs Lead Temperature vs Lead Temperature
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Typical Forward Current
vs Forward Voltage
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UT2005-UT2060 UT3005-UT3060 UT4005-UT4060

Allowable Forward Surge vs Number of Cycles
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RECTIFIERS UT5105-UT5160

UT6105-UT6160
Standard Recovery, 7.5 Amp to 12 Amp UT8105-UT8160

FEATURES DESCRIPTION

e Rating: 12A These series of high current rectifiers
e Controlled Avalanche offers opportunity for size and weight
e Miniature Package reduction in high power supplies.

e Surge Rating: 200A

ABSOLUTE MAXIMUM RATINGS

12 Amp 9 Amp 7.5 Amp

Peak Inverse Voltage Series Series Series

50V UT8105 UT6105 UT5105

100v UT8110 UT6110 UT5110

200V uT8120 | UT6120 UT5120

400V UT8140 UT6140 UT5140

600V UT8160 UT6160 UT5160
12 AMP 9 AMP 7.5 AMP
Maximum Average D.C. Qutput Current SERIES SERIES SERIES
@ T = 100°C ..o 120A.. 9.0A ... 7.5A

Non-Repetitive Sinusoidal

Surge Current (8.3ms)
Operating and Storage Temperature Range ...
Thermal Resistance, Junction to Case
Current Derating

MECHANICAL SPECIFICATIONS

UT5105-UT5160 UT6105-UT6160 UT8105-UT8160 BODY C — Stud Mount

187" MAX. .045” TYP.

005 MAX. (4.75mm) (©.11mm)  -1877 HEX.

Radius (4.75mm)
460" MAX.
112 MAX. (11.68mm) /
to Shoulder
-
_T T = _
) :

. 120" TYP.
#4240 x 2o aoam™) LONG THREAD  (3.05mm)

Part Identification: Numerals and polarity letter indicate
“UT” type number; e.g., 8105R.

Polarity: Cathode to Stud is standard. Reverse polarity
denoted by “R" Suffix.

Finish: Metal parts gold plated per MIL-G-45204, Type II.
Max. Weight: 1.5 grams.
Also available with insulated stud.

Installation

Maximum unlubricated stud torque: 28 inch-ounces.

Insulating hardware supplied.

Do not use a screwdriver in the turret slot for instailation purposes, or damage may result.
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UT5105-UT5160 UT6105-UT6160 UT8105-UT8160
ELECTRICAL SPECIFICATIONS (at 25°C unless noted)

Max. Reverse
Current at PIV
Peak Inverse Maximum Forwaid
Type Voltage Voltage 25°C 100°C
UT8105 50v
UT8110 100V
UT8120 200V IV@8A 104A 300xA
UT8140 400V
UT8160 600V
UT6105 50v
UT6110 100v
uT6120 200V 1IV@6A 10xA 300xA
uT6140 400V
UT6160 600V
UT5105 50v
UT5110 100v
UT5120 200V V@ 5A 10A 300:A
UT5140 400V
UT5160 600V
Typical Forward Voltage Typical Forward Voltage
vs Forward Current vs Forward Current
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UT5105-UT5160 UT6105-UT6160 UT8105-UT8160

CurrentRating vs Case Temperature
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RECTIFIERS
Fast Recovery, 0.5 Amp to 2 Amp

FEATURES

e Continuous Rating:to2A

e Controlled Avalanche

e Surge Rating: to 25A

® Fast Recovery 40kHz Operation
e PlV: to 600V

® Miniature Package

ABSOLUTE MAXIMUM RATINGS

UTR10-UTR60
UTRO1-UTR61
UTRO2-UTR62

DESCRIPTION

These miniature fast recovery rectifiers
permit operation at full frequencies as
high as 40kHz square wave. They have
the unique Unitrode Fused in Glass con-
struction.

2 Amp 1 Amp 2 Amp
Peak Inverse Voltage Series Series Series
50v UTRO1 UTR02
100v UTR10 UTRI11 UTRI12
200V UTR20 UTR21 UTR22
300V UTR30 UTR31 UTR32
400V UTR40 UTR41 UTR42
500v UTR50 UTRS1 UTR52
600V UTR60 UTR61 UTR62
Y2 AMP 1 AMP 2 AMP
Maximum Average D.C. Output Current SERIES SERIES SERIES
@ Tp = 25°C o 05A .o TOA s 2.0A
@ Ty = 100°C e 0.25A ... 05A o 1.0A
Non-Repetitive Sinusoidal
Surge Current (8.3mMS) ... 1B s 20 25A
Operating Temperature Range ................ ..—195°C to 4175°C....... e
Storage Temperature RANGE ..ottt et —195°C 10 4-200°C....ooovvivieeiece

Thermal Resistance .............................. A ..........

MECHANICAL SPECIFICATIONS

See lead temperature derating curves ....................

UTR10-UTR60 UTRO1-UTR61

1.625" MIN.
41.3mm

number printed on body.
Polarity: Denoted by Green band.
Weight: 0.26 grams, typical.

155" TYP.| 028" =.001
Band indicates 3.9mm ' 0.71mm =.03
l cathode end™\ | —- i f
055" TYP. 085" MAX.
DCZ’HD]:;:M: Bty
! 085" '
TYP.
2.2mml
700" MIN. 250" MAX.
17.8mm T 6 asmm T

Part Identification: Green band indicates “UTR.” Part

UTR02-UTRé62

BODY A

374
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ELECTRICAL SPECIFICATIONS (at 25°C unless noted)

UTR10-UTR60 UTRO1-UTR61

UTR02-UTR62

Maximum Maximum
Maximum Leakage Maximum Junction
Forward Current Reverse Capacitance
Voltage @ PIV Recovery @ 25°C

Type PIV Drop 25°C 100°C Time* ov —10V
UTR02 50V 250ns 150pf 60pf
UTR12 100V 250ns 100pf 40pf
UTR22 200V 250ns 80pf 32pf
UTR32 300V L1V @ 1000mA 3uA 100:A 300ns 70pf 28pf
UTR42 400V 350ns 60pf 24pf
UTR52 500V 400ns 50pf 20pf
UTR62 600V 400ns 40pf 16pf
UTRO1 50V 250ns 150pf 60pf
UTR11 100V 250ns 100pf 40pf
UTR21 200V 250ns 80pf 32pf
UTR31 300V 1.1V @ 500mA 3uA 100:A 300ns 70pf 28pf
UTR41 400V 350ns 60pf 24pf
UTR51 500V 400ns 50pf 20pf
UTR61 600V 400ns 40pf 16pf
UTR10 100V 250ns 100pf 40pf
UTR20 200V 250ns 80pf 32pf
UTR30 300v 300ns 70pf 28pf
UTR40 400V 1V @ 200mA 3uA 100.A 350ns 60pt 2Apf
UTR50 500V 400ns 50pf 20pf
UTR60 600V 400ns 40pf 16pf

*Recovery time is measured from 10.0mA to 10.0mA recovery to 5.0mA

Maximum Current

vs Lead Temperature
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Efficiency vs Frequency at Rated Current(Sine Wave)
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UTR2305-UTR2360
RECTIFlERS UTR3305-UTR3360

Fast Recovery, 2Amp to 4Amp UTR4305-UTR4360
FEATURES ] DESCRIPTION

® Continuous Rating: to 4A Small size and high surge capability

e Controlled Avalanche make this series of power switching

e Surge Rating: to 100A rectifiers desirable for power supplies

e P}V: to 600V where size, weight and reliability are

® Miniature Package important.

ABSOLUTE MAXIMUM RATINGS

2Amp 3 Amp 4 Amp
Peak Inverse Voltage Series Series Series
50v UTR2305 UTR3305 UTR4305
100v UTR2310 UTR3310 UTRA4310
200V UTR2320 UTR3320 UTR4320
400V UTR2340 UTR3340 UTR4340
500V UTR2350 UTR3350 UTR4350
600V UTR2360 UTR3360 UTR4360
2 AMP 3 AMP 4 AMP
Maximum Average D.C. Output Current SERIES SERIES SERIES
@ TL=25°C oo 20A . e 30A e 4.0A
@ To=100°C ... TOA o, L5A e 2.0A
Non-Repetitive Sinusoidal
Surge Current (8.3MS) ..o, B0A.......omeeeeeieee e 80A.. ... 100A
Operating Temperature RANEE ... —195°C t0 +175°C....coirices s
Storage Temperature Range OO OTSOROORRRON —195°C to +-200°C....ccccvvrrviernne
Thermal RESISTANCE ...........cocoooooioeeeoeeeeeeeeeeeeeeee e See lead temperature derating curve

MECHANICAL SPECIFICATIONS
UTR4305-UTR4360  UTR3305-UTR3360  UTR2305-UTR2360 BODY B

Band indicates 175" TYP._| 040" = 001
cathode end 4, 1.02mm+.03

145" MAX,
3.68mm

.105"TYP,
2.7mm
_ .975” MIN. .300” MAX.*
24.8mm 7.62mm
|. 2.30” MIN.
I 58.4mm

— (=

Part ldentification: Green band indicates “UTR.” Part
number printed on body.

Polarity: Denoted by Green band.
Weight: 0.75 grams, typical.

|
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UTR2305-UTR2360 UTR3305-UTR3360 UTR4305-UTR4360

ELECTRICAL SPECIFICATIONS (at 25°C unless noted)

Maximum Maximum
Leakage Junction
Maximum Current Maximum Capacitance
Forward @ PIV Reverse @ 25°C
Voltage Recovery
Type PIV Drop 25°C 100°C Time* ov —1o0v
UTR4305 50V 250ns 600pf 240pf
UTR4310 100v 250ns 400pf 160pf
UTR4320 200V 250ns 320pf 128pf
UTR4340 400V Live@ A Suh 100.A 400ns 240pt 96pf
UTR4350 500V 400ns 200pf 8pr
UTR4360 600V 400ns 160pf 64pf
UTR3305 50v 250ns 600pf 240pf
UTR3310 100V 250ns 400pf 160pf
UTR3320 200V 250ns 320pf 128pf
UTR3340 400V LIV@sa SuA 100.A 300ns 240pf 96pf
UTR3350 500V 350ns 200pf 80pf
UTR3360 600V 400ns 160pf 64pf
UTR2305 50V 250ns 600pf 240pf
UTR2310 100V 250ns 400pf 160pf
UTR2320 200V 250ns 320pf 128pf
UTR2340 400V LIV@2A Suh 100.A 300ns 240pf 96pf
UTR2350 500V 350ns 200pf 80pf
UTR2360 600V 400ns 160pf 64pf
*Recovery time is measured from 1A to 1A recovering to 0.5A.
Maximum Current Maximum Current Maximum Current
vs Lead Temperature vs Lead Temperature vs Lead Temperature
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Typical Forward Current
vs Forward Voltage
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Efficiency vs Frequency at Rated Current (Sine Wave)
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RECTIFIERS
Fast Recovery, 6 Amp to 9Amp

FEATURES

e Continuous Rating: to 9A

e Controlled Avalanche

® Surge Rating: to 150A

® Fast Recovery, 40kHz Operation
e PIV:to 400V

® Miniature Package

ABSOLUTE MAXIMUM RATINGS

UTR4405-UTR4440
UTR5405-UTR5440
UTR6405-UTR6440

DESCRIPTION

The same basic construction as all
Unitrode diodes, but using a miniature
stud mounting and larger junction area,
provides a 9 Amp continuous and 150
Amp surge rating in a package only one
fifth the weight and one quarter the
volume of conventional types.

6 Amp 7.5 Amp 9 Amp
Peak Inverse Voltage Series Series Series
50V UTR4405 UTR5405 UTR6405
100v UTR4410 UTR5410 UTR6410
200V UTR4420 UTR5420 UTR6420
400V UTR4440 UTR5440 UTR6440
6 AMP 7.5 AMP 9.0 AMP
Maximum Average D.C. Output Current SERIES SERIES SERIES
@ Te = 100°C oo, B.OA ..o TSA o, 9.0A
Non-Repetitive Sinusoidal
Surge Current (8.3mS) ..o, 120A .. o 135A . e 150A

Operating Temperature Range
Storage Temperature Range

MECHANICAL SPECIFICATIONS

.................................................................................................................. —195°C £0 +-175°Ccvccororeerereereneeren

—195°C to +200°C..

UTR6405-UTR6440  UTRS5405-UTR5440
1877 MAX. 045" TYP.

005 MAX. @75mm)  (0.11mm) 187" HEX.

Radius (4.75mm)
460" MAX,
a2 max. \ [T @Lesmm) ;/
to Shoulder
.

= - S—|(E)- <
[
’ 120" TYP.
230" (5,84
#4-80 x a0 (o e LONG THREAD  (3.05mm)

Part Identification: Numerals and polarity letter indicate
UTR type number, e.g., UTR 4405,

Polarity: Cathode to Stud is standard. Reverse polarity
denoted by “R’ suffix.

Finish: Metal parts gold plated per MIL-G-45204, Type II.
Weight: 1.5 grams, typical.
Also available with insulated stud.

UTR4405-UTR4440

BODY C — Stud Mount

Installation

Maximum unlubricated stud torque: 28 inch-ounces.

Insulating hardware supplied.

Do not use a screwdriver in the turret slot for installation purposes, or damage

382

may result.
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ELECTRICAL SPECIFICATIONS (at 25°C unless noted)

UTR4405-UTR4440

UTR5405-UTR5440 UTR6405-UTR6440

Maximum Maximum
Forward Reverse
Voltage Current @ PIV Maximum Reverse
Type PIV Drop 25°C 100°C Recovery Time*
UTR6405 50V 300ns
UTR6410 100V 300ns
UTR6420 200V LIV@6.0A 10.A 3001A 400ns
UTR6440 400V 500ns
UTR5405 50v 300ns
UTR5410 100V 300ns
UTR5420 200V LIV@50A 10.A 300.A 400ns
UTR5440 400V 500ns
UTR4405 50V 300ns
UTR4410 100V 300ns
UTR4420 200V LV@40a 10.A 300uA 400ns
UTR4440 400V 500ns
*Recovery time is measured from 1A to 1A, recovering to 0.5A.
Typical Forward Voltage Typical Forward Voltage
vs Forward Current vs Forward Current
30,000 7 20,000
20,000 l I l //// 7.5 AMP SERIES ///
9 AMP SERIES / 10,000 % 7
10,000 / 5000
' 4
5,000 / //
§ +175°CZ Z / ;E‘ 2,000
= 2,000 +100°C [ +25°C £ / /
s E 1,000
Z __sooc Z ’
5 1,000 / / A E / /
g / / T 500 olfs
T ; /
1 / / / Lo Y edlo7
200 /
/ / 100 /
100 N1
i g
30 / [ 20
2 4 6 8 1 12 14 0 2 4 6 8 1 12 14
lr — VOLTAGE (V) I, — VOLTAGE (V)
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vs Forward Current T ALL SERIES
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° o <
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/ / A—s0°C e
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~ 1,000 g 2 —
< 24
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= 500 ° 10
£ / 9
& / / £ 20 750G
© / w
S 200 f > 50
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Reverse Recovery Circuit

UTR4405-UTR4440 UTR5405-UTR5440 UTR6405-UTR6440

Efficiency vs Frequency at Rated Current (Sine Wave)
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RECTIFIERS
Ultra-Fast Recovery, 1 Amp and 2 Amp

FEATURES

e Continuous Rating: to 2A

e Controlled Avalanche

® Surge: to 25A

® Recovery Time less than 75ns
® Miniature Package

ABSOLUTE MAXIMUM RATINGS

1 Amp 2 Amp
Peak Inverse Voltage Series Series
50V UTX105 UTX205
100v UTX110 UTX210
150v UTX115 UTXx215
200V UTX120 uTXx220
250v UTX125 UTX225
Maximum Average D.C. Output Current ;EI;TEPS :E‘,\,':"EPS
@ Tp = 25C oo LOA o 2.0A
@ Ty = 100°C oo O5A oo L0A

Non-Repetitive Sinusoidal

Surge Current (8.3ms)
Operating Temperature Range ...
Storage Temperature Range ...
Thermal Resistance ..., See Lead Temperature Derating Curve....

MECHANICAL SPECIFICATIONS

UTX105-UTX125
UTX205-UTX225

DESCRIPTION

These miniature ultra-fast recovery
rectifiers permit operation at full power at
frequencies as high as 100kHz square
wave. They may be used as half wave
rectifiers or as legs of a bridge.

UTX105-UTX125 UTX205-UTX225

1557 TYP. | 028" *.001
"7 3.9mm 0.71mr‘n =.03

l Band indicates

ST cathode end \ 7 T —l Ossm
K " TYP. .085” .
o D&:]j]l —
! 085" T
TYP.
2.2mm
.700” MIN. 250" MAX.
17.8mm 't 6.35mm
1.625" MIN.
41.3mm *

Part ldentification: Green band indicates “UTX.” Part
number printed on body.

Polarity: Denoted by green band.
Weight: 0.26 grams. typical.

BODY A
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UTX105-UTX125  UTX205-UTX225

ELECTRICAL SPECIFICATIONS (at 25°C unless noted)

Maximum Leakage Current Max. Reverse
Type PIV Voltage @ PV Recovery
Forward Drop 25°C 100°C Time*
UTX 205 50V
UTX 210 100v
UTX 215 150V 1.0V @ 1 Adc 3uA 50xA 75ns
UTX 220 200V
UTX 225 250v
UTX 105 50v
UTX 110 100V
UTX 115 150V 1.0V @ 0.5 Adc 3uA 50uA 75ns
UTX 120 200V
UTX 125 250V

*Recovery time is measured from 10.0mA to 10.0mA recovery to 5.0mA.

Maximum Current Maximum Current
vs Lead Temperature vs Lead Temperature
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UTX105-UTX125  UTX205-UTX225

) Typical Forward Current Typical Forward Current
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RECTIFIERS IR YRR
Ultra-Fast Recovery, 3 Amp and 4 Amp

FEATURES DESCRIPTION

¢ Continuous Rating:to 4A These miniature ultra-fast recovery recti-
e Controlled Avalanche fiers permit operation at full power at

e Surge: to 80A frequencies as high as 100kHz square

® Recovery Time less than 100ns wave. They have the same unique

e Miniature Package Unitrode construction as the familiar

2 amp UTX series, but are scaled up in
size to provide higher continuous and
surge current capability.

ABSOLUTE MAXIMUM RATINGS

3 Amp 4 Amp
Peak Inverse Voltage Series Series
50v UTX 3105 UTX 4105
100v UTX 3110 UTX 4110
150v UTX 3115 UTX 4115
200V UTX 3120 UTX 4120
3 AMP 4 AMP
Maximum Average D.C. Output Current SERIES SERIES
@ Ty =25C 30A e 4.0A
@ Tp = 100°C e L5A s 2.0A
Non-Repetitive Sinusoidal
Surge Current (8.3mS) ...coooovovvieiirees B0A ..o 80A

Operating Temperature Range
Storage Temperature Range ...
Thermal Resistance ...,

MECHANICAL SPECIFICATIONS

UTX 3105-UTX 3120 UTX 4105-UTX 4120 BODY B
Band indicates .175" TYP. .040” =+ .001
cathode end 4.4mm 1.02mm =*.03
rd T
-
115" TYP. .145” MAX.
2.9mm 3.68mm L
| ?
1057 TYP._
2.7mm }'_— F‘
.975” MIN. .300” MAX.
24.8mm 7.62mm *
2.30” MIN.
58.4mm
UTX Prefix is identified by a Green Cathode Band |

i
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ELECTRICAL SPECIFICATIONS (at 25°C unless noted)

UTX 3105-UTX 3120

UTX 4105-UTX 4120

. Maximum
Maximum Maximum Leakage Reverse
Forward Current @ PIV Recovery
Type PIV Voltage Drop* 25°C 100°C Time**
UTX 4105 50v
UTX 4110 100V
UTX 4115 150V V@ 3 Adc S5uA 75uA 100ns
UTX 4120 200V
UTX 3105 50V
UTX 3110 100V
UTX 3115 150V 1V @ 2 Adc SuA 75uA 100ns
UTX 3120 200V
*Forward voltage is measured at least 1 second after application of current.
**Recovery time is measured from 1A to 1A recovering to 0.5A.
Maximum Current Maximum Current
vs Lead Temperature vs Lead Temperature
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REVERSE CURRENT («A)

PULSE CURRENT (A)
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POWER ZENERS
3 Watt, Military

FEATURES

e 10 Times Greater Surge Rating than Conventional
1 Watt Types

e Small Physical Size

ABSOLUTE MAXIMUM RATINGS

Zener Voltage, Vz ... oo, e e 6.8 to 400V
Continuous CUITENt .. ... i i s e e See Table
Surge Current (8.3ms) ..... S See Table
Surge POWEE ..o e See Graph
POWEY .. ..o i See Lead Temperature Derating Curve

MECHANICAL SPECIFICATIONS

................................. —65°C to +175°C

UZ706 SERIES
UZ806 SERIES

DESCRIPTION
Fused-in-glass metallurgically bonded
3 watt zener diodes.

UZ706 SERIES UZ806 SERIES BODY A
155" TYP. .028” #.001
Band indicates 3.9mm l 0.71lmm *.03
l cathode end 1 i T
.055" . .085” MAX.
temm (3] {1 2 igmm
1 085 '
FTYP ”
2.2mm
700" MIN._,| 250 MAX
[717.8mm .35m
e 625 MIN -
41.3mm
UZ Prefix is identified by a Blue Cathode Band
Power Dissipation Max. Surge Power Typical Zener Impedance
vs. Lead Temperature Derating Curve vs. Surge Duration vs. Zener Current
4 10K I 10K
) INEEAN - N
2 LSE =
z ¢ S NG SQUARE PU S L
g 3 \\ b x 2K o R T oov
g ‘s 5. Rt 2 \\\
= ¢ U3 - o £ 100 :\\\\200\{
o 3 )
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o N ¥ N I \ o
\ \ & 200 s \ \nv
e = —
i =) 10 < N
£ N \ » 100 o \\ 50V
N : g 36V
5 N \ % z NS
< ~J \\ g % < W S 20V |
% | L = Lead Length \\\ 20 AN N
=
0 from Body 10 1 6.8V
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LEAD TEMPERATURE (°C)

SURGE DURATION (S)
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UZ706 SERIES UZ806 SERIES

Electrical Specifications at 25°C Maximum Ratings
Max, Zener Maximum Reverse
* Nominal Impedance § Leakage Current Typ. Maximum | Maximum
Type Zener Test Temp. |Continuous Surge
Voltage 1 Current =+ 5% + 10% Coefficient Current x | Current}
Vz @ 'zr |zr Z;@ IZI k@ VR VR VR Tc @ IZT I2m Is
+5% Jedec**

Tolerance Registration Volts mA Ohms wA Volts Volts %/°C mA Amps
UZ706 1N5063 6.8 75 2 500 5.2 49 04 440 10.0
uz7o7 1N5064 75 75 2 300 5.7 54 04 400 8.0
UZi08 1N5065 8.2 75 3 200 6.2 59 05 360 7.0
Uz709 1N5066 9.1 75 3 100 6.9 6.6 05 330 6.0
uz710 1N5067 10.0 75 4 40 7.6 7.2 06 300 5.0
uz712 1N4883 12 65 5 10 9.1 8.6 07 250 4.0
Uz713 1N5069 13 50 6 10 9.9 9.3 .07 230 4.0
Uz714 1N5070 14 50 6 10 10.6 10.1 .07 210 4.0
uz7i5 1N5071 15 50 6 10 114 10.8 07 200 3.0
Uz716 1N5072 16 50 7 5 12.2 115 07 185 3.0
Uz718 1N5073 18 40 8 5 13.7 129 .08 170 2.0
Uz720 1N4334 20 40 9 5 15.2 14.4 .08 150 2.0
Uzi22 1N5074 22 30 10 5 16.7 15.8 .08 135 2.0
Uz724 1N5075 24 30 10 5 18.2 17.3 .08 125 15
uzizi 1N5076 27 25 12 1 20.6 194 .09 110 1.5
UZz730 1N5077 30 25 15 1 22.8 21.6 .090 100 15
Uz733 1N5078 33 20 21 1 25.1 23.7 .090 90 1.2
Uz736 1N5079 36 20 21 1 274 25.9 .090 85 1.0
Uz740 1N5081 40 20 27 1 304 28.8 .095 75 1.0
UzZ745 1N5083 45 15 37 1 34.2 324 .095 65 0.8
Uz750 1N5085 50 15 50 1 38.0 36.0 .095 60 0.8
UZ756 1N5087 56 10 70 1 42.6 40.3 .095 55 0.7
Uz760 1N5088 60 10 70 1 45.7 43.2 .095 50 0.6
uz7io 1N5091 70 10 90 1 53.3 50.5 .095 45 0.6
Uz77s 1N5092 75 10 100 1 56.0 54.0 .095 40 0.5
uz780 1N5093 80 10 115 1 60.8 57.7 .095 35 0.4
uz790 1N4096 90 8.0 150 1 68.5 64.8 .095 30 0.4
uz110 1N4097 100 5.0 175 1 76.0 72.0 .100 30 0.4
uz111 1N5096 110 5.0 250 1 83.6 79.2 .100 25 0.3
uz112 1N5097 120 5.0 325 1 91.2 86.4 .100 25 0.2
Uz113 1N5098 130 5.0 375 1 98.8 93.6 .100 20 0.20
uz114 1N5099 140 5.0 550 1 106 101 100 20 0.20
UZ115 1N4098 150 5.0 650 1 114 108 .100 20 0.20
UZ116 1N5100 160 4,0 700 1 122 115 .100 20 0.15
uz117 1N5101 170 4.0 750 1 129 122 .100 18 0.15
UZ118 1N5102 180 4.0 850 1 137 129 .100 18 0.10
UZ119 1N5103 190 4,0 900 1 144 137 .100 15 0.10
UZ120 1N5104 200 40 950 1 152 144 100 15 0.10
Uz122 1N5105 220 3.0 1100 1 167 158 .100 15 0.09
UZ124 1N5106 240 3.0 1300 1 182 173 105 12 0.09
UZ126 1N5107 260 3.0 1500 1 198 187 105 12 0.08
Uz128 1N5109 280 3.0 1700 1 213 202 105 10 0.08
Uz130 1N5110 300 3.0 1900 1 228 216 105 10 0.07
UZ132 1N5111 320 20 2100 1 243 230 105 9 0.07
UZ134 1N5113 340 2.0 2400 1 258 245 110 9 0.06
Uz136 1N5114 360 2.0 2700 1 274 259 .110 8 0.06
UZ138 1N5115 380 20 3000 1 289 274 110 8 0.06
uz140 1N5117 400 20 3500 1 304 288 110 7 0.06

* Specify 20% voltage tolerance by changing first numeral of type number trom 7 to 9. (UZ709 becomes UZ909) or from 1 to 3 (UZ111 be-
comes UZ311).
Specify 10% voltage tolerance by changing first numeral of type number from 7 to 8. (U2709 becomes UZ809) or from 1 to 2 (UZ111 becomes
Uz211).
** Jedec registration applies to =5% tolerance zeners only.
t All zener voltages are measured with an automated test set using a 35 ms test time. Longer or shorter test times will have a corresponding
effect on the measured value due to heating effects.
§ Zener impedance is derived from the 60-cycle AC voltage created when AC current with RMS value of 10% of DC zener test current is super-
imposed on the test current.
* Maximum current based on 3 watt rating. See lead temperature derating curves for proper mounting methods.
1Figure|s sho;:m are for a peak sinusoidal surge current of 8.3ms duration using 60 cycle AC. The 8.3ms square pulse rating is 71% of
the value shown.
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POWER ZENERS
5 Watt, Industrial

FEATURES

® 2 Times Greater Surge
Rating than Plastic Types

e Small Physical Size

® Impervious to Moisture

ABSOLUTE MAXIMUM RATINGS

ZNEI VOIRAEE, V7 ..o 6.8 to 200V

CONtINUOUS CUITENT ..ot s See Table
......................................................................................... See Table
See Graph
See Lead Temperature Derating Curve

Surge Current (8.3ms) ...
Surge Power .................
Power

Storage and Operating Temperature ..., —65°C to +175°C

MECHANICAL SPECIFICATIONS

UZ4706 SERIES
UZ4806 SERIES

DESCRIPTION
Fused-in-glass 5 watt zeners with the same

electrical specs as the 1N5342-1N5388
series.

.040” * .001

Band indicates 175" TYP.
cathode end 4.4mm 1.02mm +.03
e I
T
1157 TYP. 145" MAX.
2.9mm 3.68mm
|
105" TYP.
2.7mm
.975” MIN. .300” MAX.
24.8mm 7.62mm
2.30” MIN.
58.4mm

UZ Prefix is identified by a Blue Cathode Band

UZ4706 SERIES UZ4806 SERIES

BODY B I

Power Dissipation

Max. Surge Power
vs. Lead Temperature Derating Curve

vs. Surge Duration

LEAD TEMPERATURE (°C) SURGE DURATION (S)

393

~ 8 10K ’ l
2 7 N J, g 5K T t
S N _\_( 2 N SQUARE PULSE
£ 6 > S, &
S I 3 o= z 1K
a o 2
& NN & 500
3 4 %. w \\
o N \ & 200
z 3 \\ N @ 100
e 2 AN % 50 AN
. \\ s N
S 1| L= Lead Length N 20

0 I from Bod‘y 10

0 25 50 75 100 125 150 175 100ns lzs  10gs 100zs 1ms 10ms

Typical Zener Impedance
vs. Zener Current

1K
500 ~
— N
) N
w 100 \k\ >~
z 50 \\\i 200V
<
d ‘\\k\\mov
o 10 NN ~
= s B §< <757
o< '
5 SN
N s NN
501 5 10 50 100 500 ‘1A

ZENER CURRENT (mA)

(L]

mmm UNITRODE



UZ4706 SERIES UZ4806 SERIES

Electrical Specifications at 25°C Maximum Ratings
Reverse Volt:
Nominal Max. Zener Impedance § . i oee Maximum | Maximum
Type Zener Test Zz Zz¢ Maximum Cont. Surge
Voltage t Current @ @ Leakage @ Reverse Voltage Current Current 1
Vz @ Izt 127 121 lz« =1mA | Current +10% +5% 1zm Is
Tolaosce Toao% Volts mA ohms Ohms uA Volts Volts mA Amps
UZz4706 UZ4806 6.8 175 1 1000 500 4.9 5.2 675 32
Uz4707 UzZ4807 7.5 175 1.5 800 400 5.4 5.7 620 26.5
uz4708 Uz4808 8.2 150 1.5 600 200 5.9 6.2 570 19.2
Uz4709 Uz4809 9.1 150 2 400 100 6.6 6.9 510 17.6
Uz4710 Uz4810 10 125 2 125 75 7.2 7.6 470 16
uza712 uz4812 12 100 2.5 140 50 8.6 9.1 385 14.4
Uz4713 uUz4813 13 100 3 145 25 9.3 9.9 350 12.8
uz4715 Uz4815 15 75 3.5 150 15 10.8 11.4 300 9.6
Uz4a716 UzZ4816 16 75 3.5 155 10 11.5 12.2 275 8
uza718 uz4818 18 65 4 160 10 12.9 13.7 255 7.2
Uz4720 Uz4820 20 65 4.5 165 10 14.4 15.2 220 6.4
uz4722 uz4822 22 50 5 170 10 15.8 16.7 195 5.6
uza724 Uz4824 24 50 5 175 10 17.3 18.2 180 5.2
uza727 uz4827 27 50 6 180 10 19.4 20.6 155 4.8
Uz4a730 UZ4830 30 40 8 190 10 21.6 22.8 140 4.4
Uz4733 UZ4833 33 40 10 200 5 23.7 25.1 130 4.0
Uz4736 Uz4836 36 30 11 220 5 25.9 27.4 120 3.6
UZ4739 UZ4839 39 30 14 230 5 28.1 29.7 105 3.2
Uz4743 UzZ4843 43 30 20 240 5 31 32.7 100 2.8
Uuza747 uz4847 47 25 25 250 5 33.8 35. 96 2.6
Uz4751 Uz4851 51 25 27 270 5 36.7 38.8 85 2.4
uz4756 Uz4856 56 20 35 320 5 40.3 42.6 81 2.2
uz4762 Uz4862 62 20 42 400 5 44.6 47.1 73 2.0
uz4768 Uz4868 68 20 50 500 5 49.0 51.7 61 1.8
Uz4775 Uz4875 75 20 55 620 5 54.0 56 60 1.6
uz4782 uz4882 82 15 80 720 5 59.0 62.2 55 1.4
Uz4791 Uz4891 91 15 90 760 5 65.5 69.2 50 1.3
Uz4110 uz4210 100 12 100 800 5 72.0 76.0 45 1.1
Uz4111 Uz4211 110 12 125 1000 5 79.2 83.6 40 1.0
uz4112 uz4212 120 10 170 1150 5 86.4 91.2 38 .8
UZ4113 Uz4213 130 10 190 1250 5 93.6 98.8 35 .64
UZ4115 UZ4215 150 8 330 1500 5 108 114.0 31 .60
Uz4116 uz4216 160 8 350 1650 5 115 121.6 30 .56
Uz4118 Uz4218 180 5 450 1750 5 129 136.8 25 48
Uz4120 Uz4220 200 5 500 1850 5 144 152.0 22 .40

Maximum Vr @ 1.0 Amp = 1.2 Volts for all types

TAIll zener voltages are measured with an automated test set using a 35 ms test time. Longer or shorter test times will have a
corresponding effect on the measured value due to heating effects.

§Zener impedance is derived from the 60-cycle voltage created when AC current with RMS value of 10% of DC zener test current is superimposed
on the test current.

fFigures shown are for peak sinusoidal surge current of 8.3 ms duration using 60 cycle AC.
The 8.3ms square pulse rating is 71% of the value shown.
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POWER ZENERS U72806 SERIES
5 Watt

FEATURES DESCRIPTION
e 2 Times Greater Surge Rating than Conventional Fused-in-glass, metallurgically-bonded
10 Watt Zeners 5 watt zeners.

® Small Physical Size

ABSOLUTE MAXIMUM RATINGS

Zener VOIage, Vz ..o 6.8 to 400V
ContinuOUS CUITENT ..ot See Table
Surge Current (8.3ms) See Table
SUIBE POWEL oot See Graph
POWET oo See Lead Temperature Derating Curve
Storage and Operating Temperature ... —65°C to +175°C
MECHANICAL SPECIFICATIONS
UZ5706 SERIES UZ5806 SERIES BODY B n
Band indicates }‘_.175" TYP;_{ 040" = 001
cathode end 4.4mm 1.02mm =+.03
T
T ]
115" TYP. 145" MAX. u
2.9mm 3.68mm
It i J ?
=
_’1 9;2"8:::1:‘ .3070-22!\an$.
2.30” MIN.
P s8.4mm
UZ Prefix is identified by a Blue Cathode Band U
Power Dissipation Max. Surge Power Typical Zener Impedance
vs. Lead Temperature Derating Curve vs. Surge Duration vs. Zener Current
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UZ5706 SERIES UZ5806 SERIES

Electrical Specifications at 25°C Maximum Ratings -
Max. Zener Maximum Reverse
Nominal Impedance § Leakage Current Typ. Maximum | Maximum
Type * Zener Test Temp. Continuous Surge
Voltage t Current *+ 5% =+ 10% Coeff. Current Current }
Vz @ Iz Iz Z; @ Izr Ig R Ve Tc @ I Iz Is
*+5% +10%

Tolerance Tolerance Volts mA Ohms KA Volts Volts %![°C mA Amps
UZ5706 UZ5806 6.8 175 10 500 5.2 49 .05 675 40
Uz5707 UZz5807 75 175 15 400 5.7 54 .06 620 32
uz5708 UZ5808 8.2 150 15 200 6.2 5.9 .06 570 24
UZz5709 UZ5809 9.1 150 20 100 6.9 6.6 .06 510 22
UZ5710 UZz5810 10.0 125 2.0 75 1.6 7.2 07 470 20
Uz5712 UZ5812 12 100 25 50 9.1 8.6 .07 385 18
UZ5713 UZz5813 13 100 3.0 25 9.9 9.3 .08 350 16
Uz5714 UZ5814 14 100 3.0 20 10.6 10.1 .08 320 14
UZz5715 Uz5815 15 75 35 15 114 10.8 .08 300 12
UZz5716 UZ5816 16 75 35 10 12.2 115 .08 275 10
Uz5718 UZz5818 18 65 4,0 10 13.7 129 .085 255 9.0
UzZ5720 UZ5820 20 65 45 10 15.2 144 .085 220 8.0
Uz5722 Uz5822 22 50 5.0 10 16.7 15.8 .085 195 7.0
UZ5724 UZz5824 24 50 50 10 18.2 17.3 .090 180 6.5
UZz5727 Uz5827 27 50 6.0 10 20.6 194 .090 155 6.0
UZ5730 UZ5830 30 40 8 10 22.8 21.6 09 140 5.5
UZ5733 UZz5833 33 40 10 5 25.1 23.7 .09 130 5.0
UZ5736 UZ5836 36 30 11 5 27.4 25.9 .095 120 45
UZ5740 UZ5840 40 30 14 5 304 28.8 .095 105 4.0
UZz5745 UZ5845 45 30 20 5 34.2 32.4 .095 95 3.5
UZ5750 UZ5850 50 25 25 5 38.0 36.0 .095 85 3.0
UZ5755 UZ5856 56 20 35 5 42.6 40.3 .095 80 2.8
UZ5760 UZ5860 60 20 40 5 45.7 43.2 .100 75 25
uz5770 UZ5870 70 20 50 5 533 50.5 .100 65 2.3
UZ5775 UZ5875 75 15 55 5 56.0 54.0 .100 60 20
UZ5780 UZ5880 80 15 80 5 60.8 51.7 100 55 1.8
UZ5790 UZ5890 90 15 90 5 68.5 64.8 .100 50 1.6
UZ5110 UZ5210 100 10 100 5 76.0 720 .100 45 14
UZz5111 Uz5211 110 10 125 5 83.6 79.2 .100 40 1.2
UZ5112 UZz5212 120 10 170 5 91.2 86.4 .100 38 1.0
Uz5113 Uz5213 130 10 190 5 98.8 936 105 35 0.80
UZ5114 Uz5214 140 8 230 5 106.0 101.0 105 33 0.80
Uz5115 Uz5215 150 8 330 5 114.0 108.0 .105 31 0.75
UZz5116 Uz5216 160 8 350 5 122.0 115.0 .105 30 0.70
UZz5117 Uz5217 170 8 380 5 129.0 122.0 .105 27 0.65
UZ5118 UZz5218 180 5 450 5 137 129 110 25 0.60
Uz5119 UZ5219 190 5 470 5 144 137 110 24 0.55
UZz5120 UZ5220 200 5 500 5 152 144 110 22 0.50
Uz5122 Uz5222 220 5 550 5 167 158 115 20 0.45
UZ5124 UZ5224 240 5 650 5 182 173 115 18 0.40
UZ5126 UZz5226 260 5 750 5 198 187 120 17 0.35
UZ5128 UZz5228 280 4 850 5 213 202 120 16 0.30
UZ5130 UZz5230 300 4 950 5 228 216 120 15 0.25
Uz5132 UZz5232 320 4 1100 5 243 230 120 14 0.24
UZz5134 Uz5234 340 4 1200 5 258 245 120 13 0.23
UZ5136 UZ5236 360 3 1400 5 274 259 120 12 0.22
UZ5138 UZ5238 380 3 1500 5 289 274 120 12 0.21
UZz5140 UZ5240 400 3 1800 5 304 288 120 1 0.20

Temperature Range: Operating and Storage —65°C to +175°C.

* Specify 20% tolerance by changing the second numeral of type number from 8 to 9 (UZ5809 becomes UZ5909) or from 2 to 3 (UZ5211 becomes

UZ5311).

t All zener voltages are measured with an automated test set using a 35 millisecond test time. Longer or shorter test times will have a
corresponding effect on the measured value due to heating effects.
§ Zener impedance is derived from the 60-cycle AC voltage created when AC current with RMS value of 10% of DC zener test current is
superimposed on the test current.
*Maximum current based on 5 watt rating. See lead temperature derating curves for proper mounting methods.
t Figures shown are for a peak sinusoidal surge current of 8.3ms duration using 60 cycle AC. The 8.3ms square pulse rating is 71% of the
vaiue shown.
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POWER ZENERS
6 Watt, Military, 10 Watt Military

FEATURES

® High Surge Rating

e Small Physical Size

® | eaded and Stud Packages Available

ABSOLUTE MAXIMUM RATINGS :
Zener VOIAZE, Vz .ot 6.8 to 100V

ContinUOUS CUITENT ..o e See Table
Surge Current (8.3MS) ..o e See Table
SUPEE POWET ...ttt e See Graph
POWET ..o UZ7706L & UZ7806L See Lead Temperature Derating Curve

UZ7706 & UZ7806 @100°C CaS€........ccccocovrovrverrerieneie. 10w
Storage and Operating Temperature ... .. —65°C to +175°C

MECHANICAL SPECIFICATIONS

UZ7706L and UZ7806L SERIES
UZ7706 and UZ7806 SERIES

DESCRIPTION

Fused-in-glass, metallurgically bonded
6 watt leaded zeners and 10 watt
stud-type zeners.

UZ7706L and UZ7806L SERIES

Band indicates .230” TY .040” * .001
cathode end 5. 84mm 1.02mm =*.03
135" TYP. .185” MAX.
3.42mm 4.69mm
|
__{ 105" TYP
2.7mm
.925” MIN. .400” MAX
23.25mm 102mm
2.35” MIN.
r 59.6mm

UZ Prefix is identified by a Blue Cathode Band

BODY C — M
Lead Mount

) -

|

UZ7706 and UZ7806 SERIES

.187" MAX.  .045” TYP,
005 MAX. (4.75mm) (0.11mm) 187" HEX.
Radius (4.75mm)
460" MAX.
112 MAX. T (11.68mm)
to Shoulder
e
T g
—
—

120" TYP.

.230” (5.84mm) (3.05mm)

#4-80 X 250" (6.34mm) LONG THREAD
POLARITY: Cathode to Stud is standard. Re-
verse polarity denoted by “R" suffix,

FINISH: Metal parts gold plated per MIL-G-
45204, Type |l.

WEIGHT: 1.5 grams (max.)

INSTALLATION PRECAUTIONS: Maximum un-
lubricated stud torque: 28 inch-ounces. Do
not use a screwdriver in the turret slot for
installation purposes, or damage may result.
UZ Prefix is identified by a Blue Cathode Band

BODY C — Stud Mount
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UZ7706L and UZ7806L SERIES
UZ7706 and UZ7806 SERIES

Electrical Specifications at 25°C Maximum Ratings
lvll_axi'r(numCRevers;e
Nominal eakage Curren Typ. i Maximum
Type * Zener Test lmg’éa §§2§'§ Te)r/r?p c'g:’t(ilm:%ws Surge
Voltage t Current k@ Vi * 5% + 10% Coeff. Current Current t
V: @ Iy lzr Z; @Iz R k Ve Ve Tc@ Iy v I
*5% +10%

Tolerance | Tolerance Volts mA Ohms nA Volts Volts %/°C mA Amps
UzZ7706 { UZ7806 6.8 350 0.6 1000 5.2 4.9 .04 1350 50
uz7707 | UZ7807 7.5 325 0.7 800 5.7 5.4 .04 1250 41
uz7708 | UZ7808 8.2 300 0.8 200 6.2 5.9 .05 1150 31
uz7i709 | UZ7809 9.1 275 1.0 150 6.9 6.6 .05 1020 29
UZ7710 | UZ7810 10.0 250 1.0 100 7.6 7.2 .06 950 26
uz7712 | UZ7812 12 200 13 75 9.1 8.6 .07 770 23
uz7713 | UZ7813 13 200 15 50 9.9 9.3 .07 700 21
UzZ7714 UZz7814 14 175 15 40 11.4 10.8 .07 640 20
uz7715 Uz7815 15 150 2.0 30 12.2 115 .07 600 17
uz7716 | UZ7816 16 150 25 20 13.7 12.9 .07 550 15
uz7718 uz7818 18 130 3.5 20 15.2 14.4 .08 500 13
UZ7720 uz7820 20 120 4.0 20 16.7 15.8 .08 440 12
uz7722 | UZ7822 22 100 4.5 20 18.2 173 .08 390 11
Uz77z4 Uz7824 24 100 5.0 20 20.6 19.4 .08 360 10
uz7iz2i7 uz7827 27 90 6.0 20 22.8 21.6 .09 310 9
uz7730 | UZ7830 30 80 8 20 25.1 237 090 280 8.5
Uz7733 UZ7833 33 70 10 10 2].4 259 .090 260 15
UZ7736 | UZ7836 36 60 12 10 29.7 28.1 .090 240 7.0
UZz7740 Uz7840 40 60 15 10 327 31.0 .095 210 6.4
UZz7745 UZz7845 45 50 20 10 35.8 338 .095 180 55
uz7750 UZ7850 50 50 22 10 38.8 36.7 .095 170 4.6
UZ7756 | UZ7856 56 40 30 10 42.6 403 .095 160 41
Uz7760 | UZ7860 60 40 35 10 47.1 44.6 .095 150 3.7
UZz7770 | UZ7870 70 35 40 10 51.7 49.0 .095 130 33
uz7i775 Uz7875 75 30 45 10 56.0 54.0 .095 120 31
Uz7780 | UZ7880 80 30 60 10 62.2 59.0 095 110 29
uzZ7790 UZ7890 90 25 75 10 69.2 65.5 .095 100 2.6
uz7110 | UZ7210 100 20 90 10 76.0 72.0 100 90 23

Power Rating:

Stud Mounted: 10 Watts at 100°C Case derate linerally to zero at 175°C Case.
Lead Mounted: See lead temperature derating curve.
Temperature Range: Operating and storage —65°C to 175°C.

* Specify 20% tolerance by changing the second numeral of type number from 8 to 9 (UZ7809 becomes UZ7909) or from 2 to 3 (UZ7210 be-
comes UZ7310). Specify leaded version by adding an L suffix (UZ7809 becomes UZ7809L).
T All zener voltages are measured with an automated test set using a 35 msec test time. Longer or shorter test times will have a correspond-
ing effect on the measured value due to heating effects.
§ Zener impedance is derived from the 60-cycle voltage created when AC current with RMS value of 10% of DC zener test current is superim-
posed on the test current.
* Ratings Based on 100°C Case temperature.
1 Figures shown are for peak sinusoidal surge current of 8.3 msec duration using 60 cycle AC. The 8.3 ms square pulse rating is 71% of the

value shown.
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POWER ZENERS
1 Watt, Industrial

FEATURES

e High Surge Ratings

® A Quarter the Size of Conventional 1 Watt Zeners
® |mpervious to Moisture

ABSOLUTE MAXIMUM RATINGS

Zener VOIABE, Vz ..o e 6.8 to 200V
Continuous CUITENT ... e See Table
Surge Current (8.3MS) ..o, See Table
Surge Power See Graph
POWEN ..o See Lead Temperature Derating Curve

Storage and Operating Temperature ..o —65°C to +175°C

MECHANICAL SPECIFICATIONS

UZ8706 SERIES
UZ8806 SERIES

DESCRIPTION
Fused-in-glass 1 watt zeners.

UZ8706 SERIES UZ8806 SERIES BODY A
le—-155" TYP.,|  .028" *.001
Band indicates 3.9mm } 0.7lmm .03
l cathode end T i ki
! " K .085” MAX,
Ty (3 ] T
1 085" | ! 4?
TYP.
2.2mm
700" MIN_,,, 250" MAX.
17.8mm 6.35mm
1.625" MIN.
41.3mm
UZ Prefix is identified by a Blue Cathode Band
Power Dissipation Max. Surge Power Typical Zener Impedance
vs. Lead Temperature Derating Curve vs. Surge Duration vs. Zener Current
1.5 10K l | 1K
B ~ 5K 1 i —
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UZ8706 SERIES UZ8806 SERIES

Electrical Specifications at 25°C Maximum Ratings
Type Nominal Test Max. Zener Maximum Reverse Typ. Maximum |Maximum
Zener Current Impedance §| Leakage Current Temp. Continuous Surge
Voltage t * 5% = 10% | Coefficient Current* |Current
V: @ Iy 21 Z:@ 1z | I, @ Vg Vr VR T.C. @ lzr Izm Is
To-l‘_;?ae:ce Tjeig:ﬁ:e Volts mA Ohms uA Volts Volts %/°C mA Amps
UZ 8706 UZ 8806 6.8 37 35 50 5.2 4.9 0.04 140 5.00
Uz 8707 UZ 8807 75 34 4.0 30 5.7 54 0.04 125 4.50
UZ 8708 UZ 8808 8.2 31 45 10 6.2 5.9 0.05 115 3.90
UZ 8709 UZ 8809 9.1 28 5.0 3.0 6.9 6.6 0.05 105 3.37
Uz 8710 Uz 8810 10 25 1.0 2.0 7.6 7.2 0.06 95 2.77
Uz 8712 UZ 8812 12 23 9.0 1.0 9.1 8.6 0.07 85 2.25
Uz 8713 UZ 8813 13 21 10 0.5 9.9 9.3 0.07 80 2.25
Uzgri4 UZ 8814 14 19 12 0.5 10.6 10.1 0.07 74 2.25
Uz 8715 UZ 8815 15 17 14 0.5 114 10.8 0.07 63 1.65
Uz 8716 UZ 8816 16 155 16 0.5 121 11.5 0.07 60 1.65
UZ 8718 UZ 8818 18 14.0 20 0.5 13.7 12.9 0.08 52 1.12
UZ 8720 UZ 8820 20 12.5 22 0.5 15.2 144 0.08 47 1.12
UZ 8722 UZ 8820 22 115 23 0.5 16.7 158 0.08 43 1.12
Uz 8724 UZ 8824 24 10.5 25 0.5 18.2 17.3 0.08 40 0.825
Uz 8727 Uz 8827 27 9.5 35 0.5 20.5 19.4 0.09 35 0.825
UZ 8730 UZ 8830 30 85 40 0.5 22. 21.6 0.09 31 0.825
UZ 8733 UZ 8833 33 7.5 45 0.5 25.1 237 0.09 28 0.675
UZ 8736 UZ 8836 36 7.0 50 0.5 273 25.9 0.09 26 0.562
UZ 8740 UZ 8840 40 6.5 62 0.5 304 288 0.095 24 0.562
UZ 8745 UZ 8845 45 6.0 75 0.5 34.2 324 0.095 22 0.450
UZ 8750 UZ 8850 50 5.0 85 0.5 38.0 36.0 0.095 20 0.450
UZ 8756 UZ 8856 56 45 110 0.5 425 40.3 0.095 17 0.390
UZ 8760 UZ 8860 60 4.0 125 0.5 45.6 43.2 0.095 15 0.337
Uz 8770 UZ 8870 70 3.7 150 0.5 53.2 504 0.095 14 0.337
Uz 8775 UZ 8875 75 33 175 0.5 57.0 54.0 0.095 12 0.277
UZ 8780 UZ 8880 80 3.0 200 0.5 60.8 57.6 0.095 11 0.225
UZ 8790 UZ 8890 90 2.8 250 0.5 68.4 64.8 0.095 10 0.225
UZ 8110 UZ 8210 100 2.5 350 0.5 76.0 72.0 0.10 9.5 0.225
Uz 8111 Uz 8211 110 23 450 0.5 83.6 79.2 0.10 8.5 0.165
Uz 8112 Uz 8212 120 20 550 0.5 91.2 86.4 0.10 8.0 0.112
Uz 8113 UZ 8213 130 1.9 700 05 98.8 93.6 0.10 7.2 0.112
UZ 8114 UZ 8214 140 1.8 850 0.5 106 100 0.10 6.8 0.112
Uz 8115 UZ 8215 150 1.7 1000 0.5 114 108 0.10 6.3 0.112
UZ 8116 UZ 8216 160 1.6 1100 0.5 121 115 0.10 59 0.082
Uz 8117 Uz 8217 170 15 1200 05 129 122 0.10 5.6 0.082
UZ 8118 UZ 8218 180 14 1300 05 137 129 0.10 5.2 0.056
Uz 8119 UZ 8219 190 13 1400 0.5 144 137 0.10 5.0 0.056
UZ 8120 UZ 8220 200 1.2 1500 0.5 152 144 0.10 47 0.056

tAll zener voltages are measured with an automated test set using a 35 millisecond test time. Longer or shorter test times will have a correspond-

ing effect on the measured value due to heating effects.

§Zener impedance is derived from the 60-cycle AC voltage created when AC current with RMS value of 10% of DC zener test current is superim-

posed on the test current.

*Ratings are based on free air. Ta is 25:C. For use at 1.5 watts see derating curve.
jFigures shown are for a peak sinusoidal surge current of 8.3 ms duration using 60 cycle AC. The 8.3 ms square pulse rating is 71% of the

value shown.

UNITRODE CORPORATION « 580 PLEASANT ST.
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APPLICATION NOTE LIST V. APPLICATIONS

SUBJECT PUBLICATION
Antenna Switches Using PIN Diodes ..o, UM9401
Doorbell® High Voltage Stacking ... N-136B
Doorbell® Tube Replacement ... N-130B
PIN Diodes in RF Applications ..., MW-70-1
Power Darlington Transistors ..., U-67
Power Darlingtons as Switching DeviCes ..., U-70
Power Pulse GENerator ... U-65
Programmable Unijunction Transistors ..., U-66
RF Attenuator Design CUIVES ...

RF Switch Design CUIVES ...............ccooviiiiiieeeeee e

SCR New Design 1deas ...t

Switching Regulator Design Guide

Applications engineering assistance for state-of-the-art product design is
readily available from the factory.

DoorbelI® is a registered trademark of Unitrode Corporation

UNITRODE CORPORATION « 580 PLEASANT ST.
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THERMAL DESIGN CONSIDERATIONS

POWER RATINGS

The power rating of a device is defined as the average power
required to raise the junction temperature to its rated
maximum. This temperature is given in the individual data
sheets. The temperature the junction reaches as the device
dissipates power depends on ambient temperature and

]

tiassnsbisssansnssnmannmawnsas Wrinasss.
thermal resistances between the junction and some point at L=
which temperature may be used as a reference. For purposes
of specifications and making comparative evaluations
between devices, the individual data sheets include thermal A B
resistance between junction and case, or current and/or Device € /in. Y
power derating curves as a function of lead temperature for w w
a family of different lead lengths. 1N3611-1N3614 34 20
In most applications, an upper bound on the ambient tem- 1N4245-1N4249 34 20*
perature is the reference to which the power rating must be 1N4461-1N4489 0 30**
related, so that the appropriate power rating equation 1N4461-1N4489 75 0
becomes: 1N4736-1N4764 64 40
Prating = Timax) = TAMBIENT (max) 1N4342-1N4946 30 15
5 1N4954-1N4996 16 7
JA 1IN5063-1N5117 25 14
Thermal resistance from junction to ambient, 6,,, may be 1N5186-1N5189 16 7
separated into numerous series or parallel combinations. 1N5415-1N5420 17 4
a. For case-mounted devices, a useful separation is: 1N5550-1N5553 16 7
0,4 = 6,c + Oca 1N5614-1N5622 30 10
where 0, is thermal resistance from junction to case. 1N5802-1N5806 25 14
O, is thermal resistance from case to ambient of 1N5807-1N5811 16 7
heat sink employed by the user. This includes the UES101-UES104 25 14
thermal resistance across the boundary between case UES201-UES204 16 7
and heat sink. UR105-UR125 58 45
b. For lead-mounted devices that employ leads as an UR205-UR225 30 15
integral part of the heat flow path, a useful separation UT236-UT347 48 35
for thermal resistance is: UT249-UT363 45 20
0, =6, + 6., UT251-UT364 34 20
where 6 is thermal resistance from junction to point on UT261-UT268 30 15
the leads where heat sinking is used, UT2005-UT2060 34 20
O, includes the thermal resistance of the user's UT3005-UT3060 30 10

mounting hardware.

6, varies with lead length, because the longer the lead,
the longer the heat-flow path, and therefore the higher the
thermal resistance. If the total lead length (sum of the two
leads) is less than 134 inches, the relationship between
thermal resistance and lead length is reasonably linear,
particularly if convection cooling is suppressed. This linear
relationship is given here for all Unitrode leaded devices.

0, =Ad+B

UNITRODE CORPORATION « 580 PLEASANT ST.
WATERTOWN, MASS. 02172 « TEL. (617) 926-0404
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*For 0.2” < d < 0.47
**For 0.4” < d < 1.75”
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Device

UT4005-UT4060
UTRO01-UTR61
UTR02-UTR62
UTR10-UTR60
UTR2305-UTR2360
UTR3305-UTR3360
UTR4305-UTR4360
UTX105-UTX125
UTX205-UTX225
UTX3105-UTX3120
UTX4105-UTX4120
UZ706-UZ140
UZ806-UZ240
UZ4706-UZ4120
UZ4806-UZ4220
UZ5706-UZ5140
UZ5806-UZ5240
UZ7706L-UZ7710L
UZ7806L-UZ7210L
UZ8706-UZ8120
UZ8806-UZ8220

405

V. APPLICATIONS

The thermal resistance from lead to ambient (6, ,) depends
on the mounting conditions employed by the user, and is
beyond the manufacturers’ control. However, it is appropriate
to provide examples of useful mounting conditions, and to
indicate what thermal resistances have been measured for
these mounting conditions.

#16 Hook Up
Wire

Wrap once
and solder

[ _ L
.060 Epoxy Glass
! 125" dia. x ¥2” high

CAMBION 2110-2
B = 20°C/W

#20 Hook Up
Wire

F"'ll"—i Wrap once
AL\ AL\ and solder
VT Y7 WL

.060 Epoxy Glass
.060” dia. x 38" high

CAMBION 1724-2
B, = 30°C/W

Lead temperature measured at post

e

.060 Epoxy Glass

O, = 100°C/W
Lead temperature at the board
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PACKAGING DATA (Rectifiers & Zener Diodes)

LEAD MATERIALS

Unitrode offers a wide choice of lead materials for soldering
or welding because the leads are furnace brazed to the pins
outside the glass seal. Since the leads do not pass through

a glass-to-metal seal, there is no need to match the thermal

coefficient of expansion of the leads to the glass.

Solderable Leads — Silver plated copper is the standard
lead material. These leads meet the solderability require-
ments of MIL-STD-202C Method 208A.
Solid silver leads meeting the requirements of MIL-S-13282
Grade A are available on special order.

Weldable Leads — Three types are available to meet the
welding requirements of MIL-STD-1276A. The pure grade A
nickel leads meet the requirements of type N-1. The gold-
plated nickel leads meet the requirements of type N-2.
Gold-plating is in accordance with MIL-G-45204, Type 1.
The copper leads (tin-coated) meet the requirements of
type C. Types N-2 and C are solderable as well as weldable.
The following table lists standard lead lengths and
materials. Weights of the diodes with various leads are also
shown. In the event other lead materials are required,

please consult Unitrode.

Lead We.li-zr?;cgclydy
Length Dia. Suffix Plus Leads
Body Material Usage (in.) (in.) Letter (mg)
Silver plated Solderable 1.0 .028 None 260
Copper (standard)

Silver Solderable 0.7 .028 M 215
Copper, tinned Solderable 1.0 028 S 260

or weldable
Nickel-clad silver, Solderable 0.7 .028 T 215

gold-plated or weldable
A Nickel-clad silver Weldable 0.7 .028 U 215
Nickel, gold-plated Solderable 1.0 .020 v 165

or weldable
Nickel Weldable 1.0 .020 w 165
Copper, tinned Solderable 1.0 .020 R 165

or weldable
Silver (standard) Solderable 1.0 .020 None 150
Nickel, gold-plated Solderable 1.0 .020 v 150

A-l or weldable
Nickel Weldable 10 020 w 150
Silver plated Solderable 1.0 .040 None 740

Copper (standard)

Silver Solderable 1.0 .040 N 740
Copper, tinned Solderable 1.0 040 Q 740

B or weldable
Nickel-clad silver, Solderable 0.7 .028 T 500

gold-plated or weldable
Nickel-clad silver Weldable 0.7 .028 V] 500

ORDERING INFORMATION

Optional lead materials can be ordered by adding the
appropriate suffix letter to the part number. Example:
UZ806T would be UZ806 with gold-plated nickel-clad

silver leads.

UNITRODE CORPORATION » 580 PLEASANT ST.
WATERTOWN, MASS. 02172 » TEL. (617) 926-0404

TWX (710) 327-1296 « TELEX 922-414
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INSULATED STUD PACKAGES

Unitrode’s three stud-mounted devices, 10W high-surge
zener diodes, 12A standard recovery rectifiers, and 9A fast-
recovery rectifiers, are also available as shown here with
insulated studs having the same high ratings as the standard
non-insulated devices.

MECHANICAL SPECIFICATIONS

V. APPLICATIONS

Beryllia Insulating Disc

Gold
Full thread to within P'Lalfzd .‘
.060 of shoulder
.138 Max. Dia.
to Radius .33
Max.
7 o __L_
6-32 x .240 =+ 010 T T?;g 1
Copper, Gold Plated 'f\/lax \(
:] . Hex.
,005 Max.. |——.580 Max.
Radius

Dimensions in inches.

Gold Plated Style W
. Nickel Ribbon
Beryllia
Insulating (2 Places)
Full thread to within  Disc 012
.060 of shoulder
.138 Max. Dia.
to Radius
6-32 x .240 == 010 _T_ .
Copper, Gold Plated . — .
.005 Max. ) \(
Radius .750Min.
Dimensions in inches.
Style V

Part Identification: Style W: Part number printed on ribbon
lead. Style V: Part number printed on body. Numerals are
unique and indicate 10W Zener Series (UZ), 12A rectifier
series (UT), or 9A fast-recovery rectifier series (UTR).

Polarity: Cathode to stud end.

Max. Weight: Styles W & V: 2.3 grams.

Installation Precautions: Maximum unlubricated stud torque:
36 inch-ounces.

Note: Do not use a screwdriver in turret slot for installation
purposes, or damage may result.

ORDERING INFORMATION

The type numbers that apply to the standard studs also
apply to the insulated studs with the addition of suffix W
or V for style W or V (see outline drawings). For example,
to specify insulated stud style W for a 6.8V zener, order
UZ7806W; for a 50V 12A rectifier, order UT8105W; and for a
100V 9A fast-recovery rectifier, order UTR6410W.

UNITRODE CORPORATION « 580 PLEASANT ST.
WATERTOWN, MASS. 02172 » TEL. (617) 926-0404
TWX (710) 327-1296 » TELEX 922-414 407
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HIGH RELIABILITY SCREENING

HR-201 SCREENING

Unitrode semiconductors are inherently high-reliability
devices; however, some users may want the ultimate assur-
ance of reliability. The HR-201 screening specification is
intended to satisfy this need. 1t should be emphasized that,
although these tests are not likely to stress a Unitrode
device to failure, they are recommended for those applica-
tions which require extreme degrees of reliability assurance
— such as man-rated space vehicles, special weapons sys-
tems, or other critical applications.

Specific screening specifications and the products to which
they are applicable follow:

Specification

Product Specification with Delta’s
Rectifiers HR201 HR201-D
Zeners HR201Z HR201Z-D
Surge Suppressors HR201S HR201S-D
Transistors HR201T

All units are subject to 100% screening tests per above
specifications as follows:

1. Reverse Bias Operation — Fuli rated PIV for rectifiers
(80% of minimum voltage for zeners and surge suppres-
sors; 80% of V¢, for transistors) applied for 168 hours at
125°C. Temperature is then reduced to 25°C over a period
of not less than one hour with full voltage maintained.

2. Thermal Fatigue — Ten cycles. Each cycle consists of 15
minutes at 200°C ambient, immediate transfer to —65°C
ambient for 15 minutes, and immediate return to 200°C.

3. Case Integrity — 100 p.s.i. is applied while submerged in
a fluorescent dye such as Zyglo ZL-1C for 30 minutes.
After rinsing in clear water, the device is examined under
ultraviolet light for evidence of a defective seal.

UNITRODE CORPORATION « 580 PLEASANT ST.
WATERTOWN, MASS. 02172 « TEL. (617) 926-0404
TWX (710) 327-1296 « TELEX 922-414

411

VI. RELIABILITY PROCESSING

4. Power Operation
Rectifiers — Each rectifier is subjected to 5 seconds over-
load current as follows:

2A through 0.75A rated, Body A — 5 Adc applied

4A through 2A rated, Body B — 8 Adc applied

12A through 7.5A rated, Body C — 8 Adc applied

Zeners — Each zener diode is subjected to 168 hours of
direct current operation in avalanche at T, = 25°C with
sufficient power to raise the junction temperature to 175°C.
Surge Suppressors — Each device is subjected to 10
pulses at the rate of one pulse per minute at 25°C at
rated surge current.
Transistors — Each device is operated at rated power at
25°C ambient for 168 hours.
In each of above situations, the device is mounted on
l-inch center clips.

5. Room Temperature Measurements — All parameters are
measured to ensure conformance with specification. All
diodes are 100% oscilloscope-tested to ensure
controlled-avalanche characteristics. Any parts exceeding
specified limits or exhibiting unusual characteristics
are removed from the lot.

JANTX and JANTXV Devices — A number of rectifiers,
zeners, transistors, and SCRs plus some rectifier assem-
blies and surge suppressors are available with JANTX
and JANTXV screening and visual inspections. See the
individual product sections under the Product Selection
Guide for part numbers and specifications.
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