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ISSUED OCTOBER 1982

INTRODUCTION

This databook contains data sheets on the SGS-ATES range of discrete power devices
for professional, industrial and consumer applications.

Selection guides are provided in the following pages to facilitate rapid identification of
the most suitable device for the intended use.

The information on each product has been specially presented in order that the perfor-
mance of the product can be readily evaluated within any required equipment design.
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SGS-ATES Componenti Elettronici SpA
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7000 Stuttgart 80
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Telex: 07 255545

HONG KONG

SGS-ATES Singapore (Pte) Ltd.
9th Floor, Block N,

Kaiser Estate, Phase |11,

11 Hok Yuen St.,

Hung Hom, Kowloon

Tel.: 3-644251/5

Telex: 63906 ESGIE HX

ITALY

SGS-ATES Componentl Elettronici SpA
Direzione Commerciale Italia
20149 Milano

Via Correggio, 1/3

Tel.: 02 - 4695651

Sales Office :

40128 Bologna
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Tel.: 051 - 326684

00199 Roma

Piazza Gondar, 1
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Telex: 28895

UNITED KINGDOM

SGS-ATES (United Kingdom) Ltd.
Aylesbury, Bucks

Planar House, Walton Street

Tel.: 0296 - 5977

Telex: 041 - 83245

U.S.A.

SGS-ATES Seminconductor Corporation
Scottsdale, AZ 85251

7117, East 3rd Avenue

Tel.: (602) 990-9553

Telex: SGS ATES SCOT 165808
75248 Dallas, TX
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Building 700, Suite 702
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ALPHANUMERICAL INDEX
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BD 175
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BD 242
BD 242A
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BDX 54S
BDX 85
BDX 85A
BDX 85B
BDX 85C
BDX 86
BDX 86A
BDX 86B
BDX 86C
BDX 87
BDX 87A
BDX 87B
BDX 87C
BDX 88
BDX 88A
BDX 88B
BDX 88C
BDY 57
BDY 58
BDY 90
BDY 91
BDY 92
BFX 34
BSS 44
BDW 67
BDW 68
BU 125
BU 1258
BU 325
BU 326
BU 326A
BU 326S
BU 406
BU 406D
BU 406H
BU 407
BU 407D
BU 407H
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BU 408D
BU 426
BU 426A
BU 801
BU 806
BU 807
BU 810
BU 910
BU 911
BU 912
BU 920P
BU 921P
BU 922pP
BU 930
BU 930P
BU 931
BU 931P
BU 932
BU 932P
BUR 50
BUR 51
BUR 52
BUT 13
BUT 13P
BUV 20
BUV 21
BUV 22
BUV 23
BUV 24
BUV 25
BUV 46
BUV 47
BUV 47A
BUV 48
BUV 48A
BUW 11
BUW 12
BUW 12A
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BUW 34
BUW 35
BUW 36
BUW 42
BUW 44
BUW 45
BUW 46
BUX 10
BUX 11
BUX 11N
BUX 12
BUX 13
BUX 14
BUX 20
BUX 21
BUX 22
BUX 40
BUX 41
BUX 41N
BUX 42
BUX 43
BUX 44
BUX 46
BUX 47
BUX 48
BUX 48A
BUX 48B
BUX 48C
BUX 80
BUX 84
BUY 18S
BUY 47
BUY 48
BUY 49P
BUY 49S
BUY 68
BUY 69A
BUY 69B
BUY 69C
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ALPHANUMERICAL INDEX (continued)

Type Page | Type Page | Type Page
D44 C1 487 | MJ 10004P 501 | TIP 32A 530
D44 C2 487 | MJ 10005 501 [ TIP 32B 530
D44 C3 487 | MJ 10005P 501 | TIP 32C 530
D44 C4 487 | MJ 11011 504 | TIP 41 532
D44 C5 487 | MJ 11012 504 | TIP41A 532
D44 C6 487 | MJ 11013 504 | TIP 41B 532
D44 C7 487 | MJ 11014 504 | TIP41C 532
D44 C8 487 | MJ 11015 504 | TIP42 534
D44 C9 487 | MJ 11016 504 | TIP42A 534
D44 C10 487 | MJE 340 506 | TIP42B 534
D44 C11 487 | MJE 350 506 | TIP 42C 534
D44 C12 487 | MJE 700 508 | TIP 47 536
D44 H1 489 | MJE 701 508 | TIP 48 536
D44 H2 489 | MJE 702 508 | TIP 49 536
D44 H4 489 | MJE 703 508 | TIP 50 536
D44 H5 489 | MJE 800 508 | TIP 51 542
D44 H7 489 | MJE 801 508 | TIP 52 542
D44 H8 489 | MJE 802 508 | TIP53 542
D44 H10 489 | MJE 803 508 | TIP 54 542
D44 H11 489 | MJE 13002 511 | TIP 100 545
D44 01 491 | MJE 13003 511 | TIP 101 545
D44 Q3 491 | MJE 13004 517 | TIP 102 545
D44 Q5 491 | MJE 13005 - 517 | TIP 105 547
MJ 900 493 | MJE 13006 522 | TIP 106 547
MJ 901 493 | MJE 13007 522 | TIP 107 547
MJ 1000 493 | MJE 13007A 522 | TIP110 549
MJ 1001 493 | TIP 29 524 | TIP 111 549
MJ 2500 495 [ TIP 29A 524 | TIP 112 549
MJ 2501 495 | TIP 29B 524 | TIP 115 551
MJ 2955 497 | TIP 29C 524 | TIP 116 551
MJ 3000 495 [ TIP 30 526 | TIP 117 551
MJ 3001 495 | TIP 30A 526 | TIP 120 553
MJ 4030 499 | TIP 30B 526 | TIP 121 553
MJ 4031 499 | TIP 30C 526 | TIP 122 553
MJ 4032 499 | TIP 31 528 | TIP 125 558
MJ 4033 499 | TIP 31A 528 | TIP 126 558
MJ 4034 499 | TIP 31B 528 | TIP 127 558
MJ 4035 499 | TIP 31C 528 | TIP 130 563
MJ 10004 501 | TIP 32 530 | TIP 131 563
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TIP 132
TIP 135
TIP 136
TIP 137
TIP 140
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TIP 142
TIP 145
TIP 146
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2N 3055E
2N 3439
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2N 5336
2N 5337
2N 5338
2N 5339
2N 5415
2N 5416
2N 5671
2N 5672
2N 5679
2N 5680
2N 5681
2N 5682
2N 5875
2N 5876
2N 5877
2N 5878
2N 6032
2N 6033
2N 6034
2N 6035
2N 6036
2N 6037
2N 6038
2N 6039
2N 6050
2N 6051
2N 6052
2N 6053
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2N 6107
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2N 6123
2N 6124
2N 6125
2N 6126
2N 6282
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2N 6354
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2N 6546
2N 6547
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SELECTION GUIDES BASED ON TECHNOLOGY AND PACKAGES

SGS power transistors cover a wide range of technologies optimized for almost every application.

These include epitaxial base (medium voltage, high ruggedness, general purpose) epitaxial planar (high
speed with good voltage capability) multiepitaxial planar (high current switching) and multiepitaxial
mesa (high voltage-high power switching).

A wide choice of packages are available.

In order to be easy to use following power transistor selector guides cover only a part of the complete
range. Other voltage ratings and gain selections shown on the full data sheets are equally available.

Many older devices which are less popular for new designs are also in production. Your nearest SGS sales
office or distributor has full details available on request.




EPITAXIAL BASE — Icm 110 15A; Vceo 22 to 180V

NPN and PNP types THERMAL P-VAPOX AL GLASS
OXIDE | | |

(perfect complementary pairs)
Medium V¢go range (22 to 100V)
Medium switching speed

Medium f+ (2 to 20 MHz)

High ruggedness

Monolithic Darlington capability

EPITAXIAL BASE

lc | Vero | Veeo | Prot Package NPN PNP h 9 Ic/V \Y 9 Ich

A v ) min | (AN) | max (V) | (A/mA)
1 40 40 30 TO-220 | TIP29 TIP30 15 1.0/4 0.70 1.0/125
1 60 60 30 TO-220 | TIP29A | TIP30A 15 1.0/4 0.70 1.0/125
1 80 80 30 TO-220 | TIP29B | TIP30B 15 1.0/4 0.70 1.0/125
11 100 | 100 30 TO-220 | TIP29C TIP30C 15 1.0/4 0.70 1.0/125
2 45 45 25 TO-126 | BD233 BD234 25 1.0/2 0.60 1.0/100
2 55 45 30 TO-220 | BD239 BD240 15 1.0/4 0.70 1.0/200
2 60 60 25 TO-126 | BD235 BD236 25 1.0/2 0.60 1.0/100
2 70 60 30 TO-220 | BD239A | BD240A 15 1.0/4 0.70 1.0/200
2 | 100 80 25 TO-126 | BD237 BD238 25 1.0/2 0.60 1.0/100
2 90 80 30 TO-220 | BD239B | BD240B 15 1.0/4 0.70 1.0/200
2| 115 | 100 30 TO-220 | BD239C | BD240C 15 1.0/4 0.70 1.0/200
2 60 60 50 | TO-220 | TIP110 | TIP115 1000 1.0/4 2.50 2.0/8
2 80 80 50 | TO-220 .| TIP1N TIP116 1000 | 1.0/4 2.50 2.0/8
2 1100 | 100 50 TO-220 | TIP112 | TIP117 1000 | - 1.0/4 2.50 2.0/8

45 45 30 TO-126 | BD175 BD176 15 1.0/2 0.80 1.0/100
60 60 30 TO-126 | BD177 BD178 15 1.0/2 0.80 1.0/100
80 80 30. | TO-126 | BD179 BD180 15 1.0/2 0.80 1.0/100
55 45 40 TO-220 | BD241 BD242 25 1.0/4 1.20 3.0/600
40 40 40 TO-220 | TIP31 TIP32 25 1.0/4 1.20 3.0/375

70 60 40 TO-220 | BD241A | BD242A 25 1.0/4 1.20 3.0/600
60 60 40 TO-220 | TIP31A | TIP32A 25 1.0/4 1.20 3.0/375
90 80 40 TO-220 | BD241B | BD242B 25 1.0/4 1.20 3.0/600
80 80 40 TO-220 | TIP31B | TIP32B 25 1.0/4 1.20 3.0/375
115 [ 100 40 TO-220 | BD241C | BD242C 25 1.0/4 1.20 3.0/600
100 | 100 40 TO-220 | TIP31C | TIP32C 25 1.0/4 1.20 3.0/375

WWWWwwWwwww Wwww

* Darlington types.
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SELECTION GUIDES BASED ON TECHNOLOGY AND PACKAGES

(continued)

EPITAXIAL BASE (continued)

| V, V, P, @

W) 1T [ ) | Peekese | NP NP e Totice | VesR | e
4| 40| 40 | 40 | TO-126 |2N5190 | 2N5193 25 | 1.50/2 | 0.60 | 1.50/150
4| 60| 60 | 40 | TO-126 | BD677 | BD678 | 750 | 1.50/3 | 2.50 | 1.50/6
4| 8 | 80 | 40 [ TO-126 | BD679 | BD680 | 750 | 1.50/3 | 250 | 1.50/6
4| 80 | 80 | 40 | TO-126 | 2N5192 | 2N5195 20 | 1.50/2 | 0.60 | 1.50/150
41100 | 100 | 40 | TO-126 | BD681 |BD682 | 750 | 1.50/3 | 250 |[1.50/6
4| 22| 22| 36 | TO-126 | BD433 | BD434 50 | 2.0/1 | 0.50 2.0/200
4| 32| 32| 36 | TO-126 | BD435 | BD436 50 | 2.0/1 | 0.50 2.0/200
4| 45| 45 | 36 | TO-126 | BD437 | BD438 40 | 2.0/1 | 060 2.0/200
4| 45| 45| 40 | TO-126 | BD675A | BD676A | 750 | 20/3 | 280 | 20/8
4| 45 | 45 | 50 | TO-220 | BD533 | BD534 25 | 2.0/2 | 0.80 2.0/200
4| 60| 60 | 36 | TO-126 | BD439 | BD440 25| 2.0/1 | 0.80 2.0/200
41 :60 | 60 | 40 | TO-126 | BD677A | BD678A | 750 | 2.0/3 | 280 | 20/8
4| 60| 60 | 50 | TO-220 | BD535 | BD536 25| 2.0/2 | 0.80 2.0/200
4| 80| 80 | 36 | TO-126 | BD441 | BD442 15| 2.0/1 | 0.80 | 2.0/200
4| 80 | 80| 40 | TO-126 | BD679A | BDGSOA | 750 | 20/3 | 280 | 20/8
4| 80 | 80 | 50 | TO-220 | BD537 | BD538 15| 2.0/2 | 0.80 2.0/200
4180 | 180 | 10 { TO-39 |BDWY1 |BDW92 [1000| 20/5 | 20 | 204
5| 60| 60| 65 | TO-220 | TIP120 | TIP125 |1000| 3.0/3 | 20 | 30/
5| 80| 80| 65| [ P21 L 303 | 20 | 3.0/
5.1 100 | 100 | Tip22 3.08 | 20 | 304

DO D DD

80
80
100
100

80
80
100
100

65
65
65
65
65
65
65

BDWZ23

TIP41
BD243A
TIP41A
BD243B
TIP41B
BD243C
TIP41C

TIP42
BD244A
TIP42A
BD244B
TIP42B
BD244C
TiP42C

1.50
1.50
1.50
1.50
1.50
1.50
1.50

6.0/1000
6.0/600
6.0/1000
6.0/600
6.0/1000
6.0/600
6.0/1000
6.0/600

* Darlington types.
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EPITAXIAL BASE (continued)

‘e | Vceo |Vceo | Prot | pagrage NPN PNP h Ie/V v T
Ay v min | (AN) | max (V) | (A/mA)
71 8 | 70 | 40 | TO-220 | 2N6292 | 2N6107 30| 402 | 10 2.0/200
7 40 30 40 | TO-220 | 2N6288 | 2N6111 30| 4.0/3 1.0 3.0/300
*8| 40| 40| 65 | TO-220 | 2N6386 1000°| . 3.0/3 | 20 3.0/6
* 8| 45 45 | 60 | TO-220 | BOXS3 | BDXB4 | 750 3.0/3 | 20 3.0/12
*. 81 60| 60 | B0 | TO-220 | BDX53A | BDX54A | 750 | 3.0/3 | 2.0 3.012
*og | 60| 60 | 90 {TO-3 MJ1000 | MJ900 {1000 | 3:0/3 | 2.0 3.012
*l-8| 80| 80 | 60 | TO-220 | BDXG3B | BDXS4B | 750| 3.0/3 | 2.0 3.0/12
*. 81 80| 80| 901 TO-3 MJ1001 | MJg01 | 10001 3.0/3 | 20 3.0/12
*1°8°1 100 | 100 |80 | TO-220 .| BDX53C | BDX54C | 750 | 3.0/3 | 2.0 3.0/12
* g 801 80| 70 [ TO-220 | TIP130. | TIP135. [ 1000 | 4.0/4 | 20 4.0/16
*8 | 80| 80 | 70| TO-220 | TIP131 | TIP136 | 1000 | 4.0/4. | 20 4,0/16
*|..84 1001100 | 70 | TO-220 | TIP132 | TIP137 [ 1000 | 4.0/4 | 20 4.0/16
*110 | :45 | 45 | 100 | TO-3 ' | BDX85. | BDX86 {1000 ‘3.0/3 | 2.0 4.0/16
* 100 60| 60 | 100 | TO-3 BDX85A. | BDX86A | 1000 3.0/3- |20 4.0/16
*1 10| 80| 80%| 100 | TO-3 BDX85B | BDX86B | 1000| 3.0/3 | 2.0 4,0/16
*110 {1100} 100|100 | TO-3' -~ | BDX85C | BDX86C |1000| 3.0/3. | 20 4.0/16
*l'10] 80 | 60 | 65| TO-220 | 2N6387 1000 5.0/3° | 2.0 5.0/10
*1A0| 60 | 60 | 15071 TO-3 | MJ3000 | MI2500 | 1000 5.0/3 | 2.0 5.0/20
10 60 60 | 150 | TO-3 2N5877 | 2N5875 20| 4.0/4 7.0 5.0/500
10 80 60 | 150 | TO-3 2N3715 | 2N3791 30| 3.0/2 0.80 5.0/500
*1'10] 80 | 80| 65 | TO-220| 2N6388 1000 5.0/3 | 2.0 5.0/10
*I10] 80 | 80 | 150 | TO-3 MJ3001 | M42501 |.1000 | 5.0/3. | 2.0 5.0/20
10 80 80 | 1560 | TO-3 2N5878 | 2N5876 20| 4.0/4 1.0 5.0/500
10 | 100 80 | 150 | TO-3 2N3716 | 2N3792 30| 3.0/2 0.80 5.0/500
12| 45| 45 | 75 | TO-220 | BD705 | BD706 20| 40/4 | 1.0 4.0/400
12 60 60 75 | TO-220 | BD707 BD708 15| 4.0/4 1.0 4.0/400
12 80 80 75 | TO-220 | BD709 BD710 15| 4.0/4 1.0 4.0/400
12 | 100 | 100 75 | TO-220 | BD711 BD712 15| 4.0/4 1.0 4.0/400
*az 45 | 80 | TO-220 | BDWO3 |BDW94 | 750 | 50/3 | 20 | 50/20
*azp 60 | 80 | TO-220 | BDW93A { BDWOAA | 7501 50/3 |20 1
112 80 | 80 | TO-220° | BDWO3B | BDWOAB | 750| 50/3 | 20
*| 42 | 100 | 100 | 80 | TO-220 | BDWO3C | BDI 750 | 5.0/3 :
* 421 45 | 4p | 190 | TO-3 | BDX87 | BDX
421 60 60 IA,‘1:20; TO-3 | BDXB7A |F

* Darlington types.
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SELECTION GUIDES BASED ON TECHNOLOGY AND PACKAGES

(continued)

EPITAXIAL BASE (continued)

@ @
Package NPN PNP hge | Ic/Vce | Vcesat Ic/lg
min (A/V) max (V) (A/mA)

Ic |Vceo |{Vceo | Ptot
(A) (V) (V) (w)

*l12 | 80| 80 | 120 | TO-3 | BDX87B | BDX88B [1000 | 5.0/3 | 2.0 6.0/24
*l12 | 100 | 100 | 120 | TO-3 | BDX87C | BDX88C |1000 | 5.0/3 20 6.0/24

15 | 100 60 | 115 | TO-3 2N3055E | MJ2955 20 | 4.0/4 1.1 4.0/400
15 45 45 90 | TO-220 | BD905 BD906 15 | 5.0/4 1.0 5.0/500
15 45 45 | 125 | TO-3 BDW51 BDW52 20 | 5.0/4 1.0 5.0/500
15 60 60 90 | TO-220 | BD907 BD908 15 | 5.0/4 1.0 5.0/500
15 60 60 | 125 | TO-3 BDW51A | BDW52A 20 | 5.0/4 1.0 5.0/500
15 80 80 90 | TO-220 | BD909 BD910 15 | 5.0/4 1.0 5.0/500
15 80 80 | 125 | TO-3 BDW51B | BDW52B 20 | 5.0/4 1.0 5.0/500
15 | 100 | 100 90 | TO-220 | BD911 BD912 15 | 5.0/4 1.0 5.0/500

15 | 100 | 100 | 1256 | TO-3 BDW51C | BDW52C 20 | 5.0/4 1.0 5.0/500

* Darlington types.

12



EPITAXIAL PLANAR — Icym 0.5 to 2A; Vcgo 45 to 350V

NPN and PNP types THERMAL P-VAPOX AL
Good voltage capability (Vcgg up to 400V)
Low saturation voltage

Low leakage

Very high f+ (up to 100 MHz)

Very high speed

Moderate ruggedness

Total base-collector passivation

EPITAXIAL PLANAR

lc |Vceo|Veeo| Prot | package NPN PNP heg q Ic/Vee | Veesa 7 Ichg
Ay v v min | (AV) | max (V) | (A/mA)
0.5 | 300 | 300 20 TO-126 | MJE340 | MJE350 30 |0.05/10 - -
1 45 45 12 TO-126 | BD135 BD136 40 (0.15/2 0.5 0.50/50
1 60 60 12 TO-126 | BD137 BD138 40 |0.15/2 0.5 0.50/50
1 80 80 12 TO-126 | BD139 BD140 40 {0.15/2 0.5 0.50/50
1 120 | 120 10 TO-39 2N5682 2N5680 40 |0.25/2 1.0 0.50/50
1 200 | 200 10 TO-39 2N5415 30 |0.05/10 25 0.05/5
1 300 | 250 10 TO-39 2N3440 40 |0.02/10 0.5 0.05/4
1 350 | 300 10 TO-39 2N5416 30 [0.05/10 25 0.05/5
1 450 | 350 10 TO-39 2N3439 40 |0.02/10 0.5 0.05/4
15| 120 | 120 5 TO-39 BSW67 15 1.0/5 1.0 1.0/150
1.5 | 160 | 150 5 TO-39 BSW68 15 1.0/5 1.0 1.0/150
2 50 45 25 TO-126 | BD375 BD376 40 | 0.15/2 1.0 1.0/100
2 75 60 25 TO-126 | BD377 BD378 40 [0.15/2 1.0 1.0/100
2 100 80 25 TO-126 | BD379 BD380 40 | 0.15/2 1.0 1.0/100
3 250 | 150 10 TO-39 BU125S 30 |0.25/3 1.5 0.50/50
3 200 | 200 25 TO-126 | BU325 30 | 0.50/5 1.5 0.50/50
3 250 | 200 10 TO-39 BUY49S 40 | 0.60/5 0.2 0.50/50
3 40 40 6 TO-39 2N4234 30 | 0.25/1 0.6 1.0/125
5 100 60 5 TO-39 BFX34 40 2.0/2 1.0 5.0/500
5 65 60 5 TO-39 BSS44 40 2.0/2 1.0 5.0/500
5 150 80 7 TO-39 2N4897 40 2.0/2 1.0 5.0/500
5 100 80 | 11.7 | TO-39 2N5154 | 2N5153 70 | 2.50/5 0.7 2.50/250
5 100 | 100 6 TO-39 2N5338 20 5.0/2 1.2 5.0/500
5 100 | 100 6 TO-39 2N5339 40 5.0/2 1.2 5.0/500
7 130 60 10 TO-39 BU125 15 5.0/2 1.0 5.0/500
7 100 60 10 TO-39 BUY68 40 1.0/1 1.0 5.0/500
7 150 | 120 10 TO-39 BUY47 15 5.0/5 1.0 5.0/500
7 330 - 60 TO-220 | BU407D 8 5.0/1 1.0 5.0/650
7 330 | 150 60 TO-220 | BU407 10 5.0/1 1.0 5.0/500
7 200 | 170 10 TO-39 BUY48 15 5.0/5 1.0 5.0/500
7 400 — 60 TO-220 | BU406D 8 5.0/1 1.0 5.0/650
7 400 | 200 60 TO-220 | BU406 10 5.0/1 1.0 5.0/500
7 400 | 200 50 TO-3 BUY18S 20 1.0/5 1.0 5.0/500
8 330 {150 | 60 | TO-220 | BUSOZ | 0 Lo | B0 | 15 | som0
8 1400 1 200 | 60 | TO-220 | BU8SO6 | . . |00 | 50/2 | 15 | 50/50

* Darlington types.
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SELECTION GUIDES BASED ON TECHNOLOGY AND PACKAGES

(continued)

MULTIEPITAXIAL PLANAR — Igy 1to 70A; Vceo 75 to 450V

Ic range up to 70A
Good hgg linearity
Very low leakage
High switching speed
High E,,, capability

Total base-collector passivation

MULTIEPITAXIAL PLANAR

THERMAL
XIDE

P-VAPOX

@
Ic | Veeo [ Vceo | Piot
@ W W) | ) | ek R A N B
1 350 250 40 TO-220 TIP47 10 1.0/10 1.0 1.0/200
1| 400 | 300 | 40 | TO-220 TIP48 10 1.0/10 | 10 1.0/200
1| 450 | 350 | 40 | TO-220 TIP49 10| 1.0/10 | 1.0 1.0/200
1.5 “7‘00‘ 400 ‘ 40 | TO-126 MJE13003 5 ‘1.0/‘2 1‘.0 1.0/250
25| 600 | 400 | 36| TO-126 |  BUBOYT . |100| 10/3 | 22 | 1015
| 350 | B0 | TO-220 | BU9ID A8 28050
1400 | 60 | TO-220 |  BU9IT 18| 2mos0
1450 | 60| TO220 | BU9IZ 18 | " 2.0/50
10| 100 | -80 | 60| TO-3 BDY91 . 0.5 5.0/500
10| 120 | 100 | 60 | TO-3 BDYS0 20 | 10.0/5 0.5 5.0/500
10 150 120 140 | TO-3 2N6354 20 5.0/2 0.5 5.0/500
12 300 | 250 120 TO-3 BUX42 8 6.0/4 1.2 4.0/400
15| 150 | 110 | 140 | TO-3 2N6496 12| 8.0/2 1.0 8.0/800
18 220 160 120 | TO-3 BUX41N 8 | 12.0/4 1.2 8.0/800
15 | 250 | 200 | 120 | TO-3 BUX41 8| 8.0/4 1.2 5.0/500
20 120 75 140 | TO-3 2N5039 20 | 10.0/5 1.0 10.0/1000
20 | 150 | 90 | 140 | TO-3 2N5038 20 | 12.0/5 1.0 12.0/1200
20 | 160 | 125 | 120 | TO-3 BUX40 8 | 15.0/4 1.2 10.0/1000
20 220 160 150 | TO-3 BUX11N 10 | 15.0/4 0.6 8.0/800
20 | 250 | 200 | 150 | TO-3 BUX11 10 | 12.0/4 0.6 6.0/600
20 | 300 | 250 | 150 | TO-3 BUX12 10 | 10.0/4 1.0 5.0/500
25 | 120 | 80 | 175 | TO-3 BDY57 20 | 10.0/4 14 10.0/1000
25 | 160 | 125 | 175 | TO-3 BDY58 20 | 10.0/4 14 10.0/1000
25 | 160 | 125 | 150 | TO-3 BUX10 10 | 20.0/4 0.6 10.0/1000

* Darlington types.
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MULTIEPITAXIAL PLANAR (continued)

e |V \Y% P @ e

C | YcBO | YCEO | T tot Package NPN he Ic/V VcEs I/

AV V) | (v ) min | AN | mextd) (AjmA)
30| 120 90 | 140 TO-3 2N5671 20 | 20.0/5 0.75 15.0/1200
30| 150 | 120 | 140 TO-3 2N5672 20 | 20.0/5 0.75 15.0/1200
40 | 150 | 120 | 140 TO-3 2N6033 10 | 40.0/2 1.0 40.0/4000
40 | 250 | 200 | 250 TO-3 BUV21 10 | 25.0/4 0.6 12.0/1200
40 | 250 | 200 | 350 TO-3 BUX21 10 | 25.0/4 0.6 12.0/1200
40 | 300 | 250 | 250 TO-3 BUV22 10 | 20.0/4 1.0 10.0/1000
40 | 300 | 250 | 350 TO-3 BUX22 10 | 20.0/4 1.0 10.0/1000
50 [ 120 90 | 140 TO-3 2N6032 10 | 50.0/2.6 1.3 50.0/5000
50 | 160 | 125 | 250 TO-3 BUV20 10 | 50.0/4 0.6 25.0/2500
50 | 160 | 125 | 350 TO-3 BUX20 10 | 50.0/4 0.6 25.0/2500
60 | 300 | 200 | 350 TO-3 BUR51 15 | 50.0/4 1.0 30.0/2000
60 | 350 | 250 | 350 TO-3 BURS52 15 | 40.0/4 1.8 25.0/2000
70| 200 | 125 | 350 TO-3 BURS0 15 | 50.0/4 1.0 35.0/2000

15



SELECTION GUIDES BASED ON TECHNOLOGY AND PACKAGES

(continued)

MULTIEPITAXIAL MESA — Icy 4 to 30A; Vceo 325 to 600V

NPN and PNP types
High voltage (Vcgo up to 1000V) GLASS Al THERMAL  P-VAPOX
High power ! ! 0XIDE
Very good |, and Egy, performance | 1 !
High switching speed Z
High f+ (20 MHz)
Good stability

&)

7
5
y
4
g
4
%

MULTIEPITAXIAL MESA

lc | Veso |Vceo| Prot | pagyage NPN PNP | hee i Ic/Vee | Veesat ° I
(A) ) v w) min (A/V) max(V) (A/mA)
4 700 | 400 75 | TO-220 | MJE13005 10 1.0/5 0.6 2.0/500
6| 800 | 375 | 75| T0-3 | BU326 25e | 1.00/5 15 | 2.50/500
6 800 | 375 | 113 | SOT-93 | BU426 25¢ | 0.60/5 1.5 2.50/500
6 800 | 400 60°| TO-3 BU326S 35 4.0/5 1.5 2.50/500
6 900 | 400 75 | TO-3 BU326A 25e | 1.00/5 1.5 2.50/500
6 900 | 400 | 113 | SOT-93 | BU426A 25e¢ | 0.60/5 1.5 2.50/500
8 450 | 400 | 120 | TO-3 BUX44 8 4.0/4 1.5 4.0/800
8 700 | 400 80 | TO-220 | MJE13007 8 2.0/5 1.5 5.0/1000
8 850 | 400 | 125 | TO-3 2N6545 4 8.0/5 1.5 5.0/1000
8.5 850 | 400 | 107 | TO-3 BUX47 3 . 9.0/3 1.5 6.0/1200
10 400 | 325 | 120 | TO-3 BUX43 8 5.0/4 2.0 5.0/1000
10 800 | 325 100 | TO-3 BUY69B 15 2.50/10 3.3 8.0/2500
10 500 | 400 | 125 | TO-3 BUW34 BUW32 | 15 1.0/5 1.5 5.0/1000
10 800 | 400 125 | TO-3 BUW35 15 1.0/5 1.5 5.0/1000
10 450 | 400 150 | TO-3 BUX14 8 6.0/4 1.6 6.0/1200
10 800 400 | 100 | TO-3 BUX80 5 5.0/1.5 1.5 5.0/1000
10 1000 | 400 100 | TO-3 BUY69A 15 2.50/10 3.3 8.0/2500
10 900 | 450 125 [ TO--3 BUW36 15 1.0/5 1.5 5.0/1000
15 400 | 325 | 150 | TO-3 BUX13 8 8.0/4 1.5 8.0/1600
15 400 | 350 | 150 | TO-3 BU930 140 10.0/1.8 18 © 8.0/100
15 450 | 400 | 150 | TO-3 BU931 40 10.0/1.8 1.8 8.0/100
15 500 | 400 | 175 | TO-3 BUW44 6 6.0/15( 3.0 10.0/2000
15 800 | 400 | 175 | TO-3 BUW45 7 7.0/1.5 1.5 10.0/2000
15 | 850/450 | 400 175 | TO-3 BUX48 BUW42 | 5 15.0/3 1.5 10.0/2000
15 850 | 400 | 175 | TO-3 2N6547 5 15.0/5 1.5 10.0/2000
15 500 | 450 { 150 | TO-3 BU932 40 10.0/1.8 1.8 8.0/150
15 900 | 450 | 175 | TO-3 BUW46 7 7.0/1.5 15 10.0/2000
15 1000 | 450 | 175 [ TO-3 BUX48A 5 12.0/3 1.5 8.0/1600
15 500 500 | 350 | TO-3 BUX25 8 8.0/4 1.0 8.0/1600
15 1000 600 175 | TO-3 BUX48B 15 1.0/10 2.0 8.0/2500
20 450 | 400 | 350 | TO-3 BUX24 8 12.0/4 1.0 12.0/2400
30 400 | 325 | 250 | TO-3 BUV23 8 16.0/4 1.0 16.0/3200
30 400 | 325 | 350 | TO-3 BUX23 8 16.0/4 1.0 16.0/3200
20 450 | 400 | 250 | TO-3 BUV24 8 12.0/4 1.0 12.0/2400

* Darlington types, Multiepitaxial planar ® Typical. ° Tc=75°C.
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*

* ok ok kK Kk x k k%

*

* % k%

Recent product introductions

EPITAXIAL BASE

@ @
(k) v((i/B)O V(CVE)O TW)t Package NPN PNP hee | 1e/Vee | VcEsat Ic/lg
min. (A/V) max. (V) (A/mA)
12'] 80| 60| 126 | SOT-93 | BDV6S |BDV64 | 1000 | 5.0/4 2.0 5.0/20
12} 80| 80| 125 | SOT-93 | BDV65A |BDV64A | 1000 | '5.0/4 20 5.0/20
12| 100 | 100 | 125 | SOT-93 | BDV65B |BDV64B | 1000 | 5.0/4 2.0 5.0/20
16| 60| 60 {150 | TO-3 MJ4030 | MJ4033 | 1000 | - 10/3 4.0 16/80
16 | 80| 80 150 { TO-3 MJ4031 ' | MJ4034 | 1000 | 10/3 4.0 16/80
16 | 100 | 100 { 150 | TO-3 MJ4032 | MJ4035 | 1000 | 10/3 4.0 16/80
30|60 60 (200 TO-3 MJ11012 | MJ11011 | 200 | 30/5 4.0 30/300
‘300190 | 90 | 200} TO-3 MJ11014 { MJ11013°| 200 |  30/5 4.0 30/300
30| 120°] 120 1200 | TO-3 MJ11016 [ MJ11015:| 200 |: 30/5 4.0 30/300
10/~ 60| 60| 125 1 '$OT-93 | TIP140: " | TIP145" | 500 | 10/4 3.0 10740
101 80} 80 | 125 | $OT-93 | TIP14% | TIP146 500| 10/4 3.0 10740
101 100 |- 100 | 125" | SOT-93 | TIP142 ' | TIP147 5007  10/4 3.0 10/40
20| 60| 60| 160 | TO-3 2N6285 |2N6282 | 750 | 10/3 3.0 20/200
20| 80| 80| 160 | TO-3 2N6286 |2N6283 | 750 | 10/3 3.0 20/200
20 | 100 | 100 | 160 | TO-3 2N6287 |2N6284 | 750 | 10/3 3.0 20/200
* Darlington types
MULTIEPITAXIAL PLANAR
@ @
lc | Vceo|Veeo | Prot Package NPN h I v
@ W ’ e | AT | | )
600 - TO-220 | BUBTO 10 200 | 20/20
X - TOS3 0 BUTIR 5.0 | 28/5600
807-93 | BUTIZP 5.0 | 28/5600
BUY49P 02" 5/

* Darlington types



SELECTION GUIDES BASED ON TECHNOLOGY AND PACKAGES

(continued)

MULTIEPITAXIAL PLANAR (continued)

@
Ilc | Vceo| Vceo| Ptot p. PN h | v e/l
(A | v )W) ackage N mie) | AN | mecih | e
1.8 1
g
18
0.5
0.5
0.5
D44C10 0.5
- D44H1 20 1.0
- D44H4 20 1.0
— D44H7 20 1.0
- D44H10 20 1.0
200 D44Q1 1.0
250 D44Q3 1.0
300 D44Q5 1.0
500 TIP50 ) 1.0
1400 | 3 . BU930P. 18
|15 | 450 1400 | 1C | BU93IP 8
a5 1 500450 | 105 | l'BU932P . 8
7 140 TO-220 2N6702 5
* Darlington types
MULTIEPITAXIAL MESA
e Vego |Veeo | Prot Package NPN hre @ Ic/VcE VCEsat @ icl/is
@ v e (min) | (AN) | max. (V) | (AjmA)
5 850 | 400 | 850 TO-220 BUV46 5.0 3.5/5 1.5 2.5/500
9 850 | 400 | 120 SOT-93 BUV47 3.0 8.0/3 1.5 5.0/1000 -
9 | 1000 | 450 | 120 SOT-93 BUV47A 3.0 8.0/3 15 5.0/1000
5 850 | 400 | 100 SOT-93 BUW11 5.0 3.0/1.5 1.5 3.0/600
8 850 | 400 | 125 SOT-93 BUW12 5.0 6.0/1.5 1.5 6.0/1200
8 | 1000 | 450 | 125 SOT-93 BUW12A 5.0 6.0/1.5 15 6.0/1200
15 | 1000 | 700 | 175 TO-3 BUX48C 25 10/3 1.5 6.0/1500
2 800 | 400 40 TO-220 BUX84 50() 0.1/5 1.1 1.0/200
15 850 | 400 | 150 SOT-93 BUV48 5.0 15/5 1.5 10/2000
15 | 1000 | 450 | 150 SOT-93 BUV48A 5.0 12/5 1.5 8.0/1600
50 160 | 125 | 250 TO-3 BUV20 10 50/4 1.2 50/5000
40 250 | 200 | 250 TO-3 BUV21 10 25/4 1.5 25/3000
40 300 | 250 | 250 TO-3 BUV22 10 20/4 15 20/2500
30 [ 400 | 325 | 250 TO-3 BUV23 8.0 16/4 1.0 16/3200
20 450 | 400 | 250 TO-3 BUV24 8.0 12/4 1.0 12/2400
15 500 | 500 | 250 TO-3 BUV25 8.0 8.0/4 1.0 8.0/1600
3 350 | 250 | 100 SOT-93 TIP51 10 3.0/10 15 3.0/600
3 400 | 300 | 100 SOT-93 TIP52 10 3.0/10 15 3.0/600
3 450 | 350 | 100 SOT-93 TIP53 10 3.0/10 15 3.0/600
3 500 | 400 | 100 SOT-93 TiP54 10 3.0/10 1.5 3.0/600
(°) Typical
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CROSS REFERENCE GUIDE

_ATE . GS-ATE

TYPE :‘éi:gsf PAGE|| TYPE ﬁii.ﬂsﬁs PAGE|| TYPE 3ei:gsrs PAGE
BD 135 BD 135 * BD 205 BD 905 120{{ BD 243 BD 243 74
BD 136 BD 136 * BD 206 BD 906 124 (| BD 243A | BD 243A 74
BD 137 BD 137 * BD 207 BD 907 120(| BD 2438 | BD 243B 74
BD 138 BD 138 * BD 208 BD 908 124|| BD 243C | BD 243C 74
BD 139 BD 139 * BD 220 BD 537 941| BD 244 BD 244 76
BD 140 BD 140 * BD 221 BD 533 94 || BD 244A | BD 244A 76
BD 165 BD 437 78| BD 222 BD 535 94|| BD 244B | BD 244B 76
BD 166 BD 438 82| BD 223 BD 6538 98 || BD 244C | BD 244C 76
BD 167 BD 439 86|| BD 224 BD 534 98|| BD 245 BD 705 110
BD 168 BD 440 90(| BD 225 BD 536 98|| BD 245A | BD 707 110
BD 169 BD 441 86(| BD 226 BD 375 * BD 245B | BD 709 110
BD 170 BD 442 90|| BD 227 BD 376 * BD 245C | BD 711 110
BD 175 BD 175 48|| BD 228 BD 377 * BD 246 BD 706 115
BD 176 | BD 176 52|| BD 229 | BD 378 « || BD 246A| BD 708 | 115
BD 177 BD 177 481| BD 230 BD 379 * BD 246B | BD 710 115
BD 178 BD 178 52({ BD 231 BD 380 * BD 246C | BD 712 115
BD 179 8D 179 481 BD 233 BD 233 56| BD 253 BUW 24 *
BD 180 BD. 180 52|| BD 234 ‘BD 234 60|] BD 253A | BUW 25 *
BD 181 BD 181 * BD 235 BD 2356 56| BD 2563B | BU 136 *
BD 182 BD 182 * BD 236 BD 236 60|{ BD 253C | BU 326A | 240
BD 183 BD 183 * BD 238 BD 238 60| BD 262 BD 678 106
BD 185 BD 435 78| BD 239 ‘ BD 239 64|| BD 262A | BD 680 106
BD 186 BD 436 82(| BD 239A | BD 239A 64|| BD 262B | BD 682 106
BD 187 BD 437 78|| BD 239B | BD 239B 64|| BD 263 BD 677 102
BD 188 BD 438 82| BD 239C | BC 239C 64|| BD 263A | . BD 679 102
BD 189 BD 439 86|| BD 240 BD 240 66(| BD 263B | BD 681 102
BD 190 BD 440 90| BD 240A | BD 240A 66|} BD 264 BDW 24A *
BD 195 BD 533 94|| BD 240B | BD 240B 66|| BD 264A | BDW 24B *
BD 196 | BD 534 o8|| BD 240c | BD240Cc | 66|| BD 265 | BDW23A| *
BD 197 BD 535 94| BD 241 BD 241 70|| BD 265A | BDW 23B *
BD 198 BD 536 98| BD 241A | -BD 241A 70| BD 266 BDXB4A | 173
BD 199 BD 537 94| BD 241B | BD 241B 70(| BD 266A | BDX54B | 173
BD 200 BD 538 98{{ BD 241C | BD 241C 7011 BD 266B | BDX54C { 173
BD 201 BD 705 110|| BD 242 BD 242 721! BD 267 BDX53A | 161
BD 202 BD 706 1151 BD 242A | BD 242A 72|| BD 267A BDX’53B 161
BD 203 | BD 707 110{| BD 242B | BD 2428 72| BD 2678 | BDX53C | 161
BD 204 | BD 708 115{| BD 242C | BD 242C 72|| BD 268 BDW94A | 156

* Data sheet available on request
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CROSS REFERENCE GUIDE (continued)

TYPE

133
138
133
138
161
173
161
173
161
173

BD 435
BD 436
BD 437
BD 438
BD 439
BD 440
BD 441
BD 442
BD 533
BD 534
BD 535
BD 536
BD 537
BD 538
BD 539

BD 539A| BC

BD 539B|

BD 539C
BD 540

BD 540A |
BD 5408 |
BD 540C | -

BD 543

BD 2418

BD24IC
- BD 242

BD 2424

BD 543A| BD ¢
BD543B| B

BD 544

BD 544A|
BD 544B |

BD 561
BD 562
BD 575
BD 576
BD 577
BD 578
BD 579
BD 580
BD 585

TYPE

120
120
120
124
124
124
78
82
94
98
94
98
94
98
94

BD 586
BD 587
BD 588
BD 589
BD 590
BD 595
BD 596
BD 597
BD 598
BD 599
BD 600
BD 601
BD 602
BD 605
BD 606
BD 607
BD 608
BD 609
BD 610
BD 633
BD 634
BD 635
BD 636
BD 637
BD 638
BD 643
BD 644
BD 645
BD 646
BD 647
BD 648
BD 649
BD 650
BD 663
BD 664
BD 675A
BD 676A

* Data sheet available on request
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SGS-ATES

SGS-ATES

SGS-ATES

TYPE NEAREST PAGE TYPE NEAREST PAGE TYPE NEAREST PAGE
BD677 | BD677 | 102(|BD796 | BD706 | 115(|BD 943 | BD533 94
BD 677A| BD677A( 102(|BD797 | BD707 | 110||BD 944 | BD 534 98
BD678 | BD678 | 106||BD798 | BD708 | 115||BD 945 | BD 535 94
BD 678A| BD678A| 106||BD799 | BD709 | 110||BD 946 | BD 534 98
BD679 | BD679 | 102||BD800 | BD710 | 115{|BD 947 | BD 533 94
BD 679A| BD 679A| 102||BD801 | BD711 | 110||BD 948 | BD 534 98
BD680 | BD680 | 106||BD802 | BD712 | 115||BD 949 | BD 241A| 70
BD 680A | BD 680A| 106||BD 805 | BD905 | 120||BD 950 | BD242A| 72
BD681 | BD681 | 102||BD806 | BDY06 | 124||BD 951 | BD241B| 70
BD682 | BD682 | 106(|BD807 |BD907 | 120||BD952 | BD242B| 72
BD 695A | BDX 53 | 161((BD808 | BD908 | 124||BD953 | BD241C| 70
BD 696A | BDX 54 | 173(|BD809 | BD909 | 120||BD954 | BD242C| 72
BD 697 | BDX53A| 161|/BD810 | BD910 | 124||BDT 62 | BDW 94A| 156
BD 697A| BDX 53A| 161||BD895 | BDW93 | 151|| BDT 62A| BDW 94B| 156
BD 698 | BDX 54A| 173||BD896 | BDW 94 | 156||BDT 62B | BDW 94C| 156
BD 698A | BDX 64A| 173||BD 897 | BDW93A| 151||BDT 63 | BDW 93A| 151
BD699 | BDX 63B| 161||BD 898 | BDW 94A| 151| BDT 63A | BDW 93B| 151
BD 699A | BDX 53B| 161||BD899 | BDW 93B| 151||BDT 63B | BDW 93C| 151
BD700 | BDX54B| 173||BD900 | BDW 94B| 156|{BDT 91 | BD 907 | 120
BD 700A | BDX 54B| 173||BD 901 | BDW93C|{ 151||BDT92 | BD908 | 124
BD 701 | BDX53C| 161||BD902 | BDW94C| 156||BDT93 | BD909 | 120
BD702 | BDX54C| 173||BD905 | BD905 | 120||BDT94 | BD 910 | 124
BD705 | BD705 | 110||BD906 | BD906 | 124/|BDT95 | BD911 | 120
BD706 | BD706 | 115/ BD907 | BD907 | 120||BDT96 | BD912 | 124
BD707 | BD707 | 110||BD908 | BD908 | 124||BDV 64 | BDV 64 | 128
BD708 | BD708 | 115||BD909 | BD909 | 120(|BDV 64A| BDV 64A| 128
BD709 | BD709 | 110({|BD910 | BD910 | 124||BDV 64B| BDV. 64B‘ 128
BD710 | BD710 | 115|/BD911 | BD911 | 120{|BDVE5 | B | 128
BD711 | BD711 | 110(|BD912 | BD912 | 124||BDV 65A‘”BD\{‘65A 128
BD712 | BD712 | 115(|BD933 | BD 239 64| BDV 658| BDV 658 128
BD733 | BD533 | 94|/ BD934 | BD 240 66| BDW 21 | BDW 21 | *
BD734 | BD534 | 98|/BD935 | BD 239A| 64||BOW 21A| BDW *
BD735 | BD533 | 94|/ BD936 | BD240A| 66||BDW 21B| BD *
BD 736 98|| BD 937 | BD239B| 64||BDW21C| *
BD 737 94||BD 938 | BD240B| 66|| BDW 22 »
BD 738 98|| BD939 | BD239C | 64|| BDW 22A| *
BD 795 110|| BD 940 | BD240C| 66|| BDW 22B| BDW 2 *

* Data sheet available on request
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CROSS

REFERENCE GUIDE (continued)

* Data sheet available on request

22

) _ATE i

TYPE :gi:ETSE:‘ PAGE TYPE :‘éi:gs_rs PAGE TYPE Iﬁgi:ETSETs PAGE
BDW 22C | BDW22C| ~+ ||BDW74 |BDW94 | 156 (|BDX 64A| BDX 88B| 200
BDW?23 |BDW23 | ~+ ||BDW74A| BDW 94A| 156 ||BDX 64B | BDX 88C| 200
BDW 23A| BDW 23A| + ||BDW 74B| BDW94B| 156 ||BDX 65 | BDX87A| 195
BDW 23B | BDW 23B| * ||BDW 74C| BDW 74C| 156 ||BDX 65A| BDX 87B( 195
BDW 23C [ BDW 23C| ~ ||BDWO91 |BDW91 | 143||BDX 658 | BDX 87C| 195
BDW24 |BDW24 | « ||BDWO92 [BDW92 | 147||BDX 70 | BDX 71 *
BDW 24A | BDW 24A| « ||BDWO93 |BDW93 | 151(|BDX77 | BD709 | 110
BDW 24B | BDW 24B| =« ||BDW 93A| BDW 93A| 151(|BDX 78 |BD710 | 115
BDW 24C [ BDW 24C| =+ ||BDW 93B| BDW93B| 151||BDX 83 | BDX87 | 195
BDWS51 | BDW 61 | 133||BDW 93C| BDW 93C| 151 ||BDX 83A| BDX 87A| 195
BDW 51A| BDW 51A( 133||BDW 94 |BDW94 | 156||BDX 83B| BDX 87B| 195
BDW 51B | BDW 51B( 133 || BDW 94A| BDW 94A| 156 | | BDX 83C | BDX 87C| 195
BDW 51C | BDW 51C| 133||BDW 94B | BDW 94B| 156 | BDX 84 | BDX 88 | 200
BDW 52 |BDWS52 | 138||BDW 94C| BDW 94C| 156 ||BDX 84A| BDX 88A| 200
BDW 52A | BDW 52A| 138||BDX 33 | BDX53 | 161||BDX 84B| BDX 888 | 200
BDW 52B | BDW 52B| 138|| BDX 33A | BDX 53A| 161||BDX 84C | BDX 88C| 200
BDW 52C | BDW 52C| 138||BDX 33B | BDX 53B| 161||BDX 85 | BDX85 | 185
BDWS53 [BDW23 | * ||BDX33C|BDX53C| 161||BDX 85A| BDX 85A( 185
BDW 53A| BDW 23A| * ||BDX 34 | BDX54 | 173||BDX 85B | BDX 85B| 185
BDW 538 | BDW 23B| * ||BDX 34A| BDX 54A| 173||BDX 85C | BDX 85C| 185
BDW 53C | BDW 23C| * ||BDX 34B|BDX54B| 173||BDX 86 | BDX86 | 190
BDWS54 |BDW?24 | * ||BDX34C|BDX54C| 173||BDX 86A | BDX 86A| 190
BDW 54A | BDW 24A| * ||BDX 53 |BDX53 | 161||BDX 868 | BDX 86B| 190
BDW 54B | BDW 24B| * ||BDX 53A| BDX 53A| 161||BDX 86C | BDX 86C| 190
BDW 54C BDX 53B | BDX 538 | 161||(BDX 87 |BDX87 | 195
BDW 63 | BD) BDX 53C f aox 53C| 161||BDX 87A| BDX 87A| 195
BDW 63A | BDX BDX 54 | E BDX 87B | BDX 87B| 195
BDW 63B | BD BDX 54A ', ' BDX 87C | BDX 87C| 195
BDW 63C | E BDX 54B BDX 88 | BDX 88 | 200
BDW 64 BDX 54C | BI BDX 88A | BDX !
BDW 64A BDX 62 | BDX 88B |
BDW 648 BDX 62A | BDX 88C | BD
BDW 64C BDX 62B | BDX 91 |
BDW 73 BDX 63 BDX 92
BDW 73A 151 || BDX 63A | BDX 93 *
BDW 73B 151 || BDX 63B | BDX 94 *
BDW 73C | BD! 151||BDX 64 | BDX 95




TYPE :gi:g:‘l’s PAGE TYPE :(E;i:gSE'I's PAGE TYPE I?I(E;i:ﬁ-rSETs PAGE
BDX 96 | BDW 22C * BU 361 BUW 35 | 359 || BUR21 | BUV 21 335
BDY 57 | BDY 57 205(| BU 406 | BU 406 249 || BUR 22 | BUV 22 335
BDY 58 | BDY 58 205(| BU 406D | BU 406D:| 255 |(BUR 23 |BUV 23 338
BDY 90 | BDY 90 208|| BU 406H | BU406H | 249 |[BUR24 |BUV 24 338
BDY 91 | BDY 91 208|| BU 407 BU 407 261 ||BURS0 [BURGO | 301
BDY 92 |BDY 92 208|| BU 407D | BU 407D | 255 || BUR51 | BUR 51 307
BFX 34 |BFX34 210|| BU407H | BU 407H| 261 || BUR53 |BUR 52 313
BSS 44 BSS 44 214|| BU 408 | BU 408 249 (| BUS 12 BUW 35 | 359
BSW 67 | BSW 67 218|| BU 408D | BU 408D | 255 |[ BUW 12A| BUW 36 | 359
BSW 68 | BSW 68 218|| BU 411 BU 607D * BUS 13 | BUX 48 449
BU 104 | BU 606 * BU 412 BU 607D * BUS 13A | BUW 46 | 366
BU 104D | BU 606D * BU 426 | BU 426 267 || BUT 13 | BUT 13 319
BU 104DP| BU 406D | 255(| BU 426A | BU 426A| 267 || BUT 13P | BUT 13P | 327
BU 106 BU 607 * BU 606 | BU 606 * BUV 20 |BUV 20 | 335
BU 107 BU 607 * BU 606D | BU 606D * BUV 21 | BUV 21 335
BU 109 BU 607 * BU 607 BU 607 * BUV 22 | BUV 22 335
BU 109D | BU 607D | = BU 607D | BU 607D * BUV 23 | BUV 23 338
BU 109DP| BU 407D | 255|| BU 608 | BU 608 * BUV 24 | BUV 24 338
BU 110 | BU 607 * BU 608D | BU 608D * BUV 25 | BUV 25 338
BU 111 BUW 24 * BU 807 BU 807 275 || BUV 46 | BUV 46 341
BU 125 BU 125 222|| BU810 | BU 810 281 || BUV 47 | BUV 47 | 343
BU 125S | BUS 125S| 226|| BU910 | BU910 285 || BUV 47A | BUV 47A| 343
BU 126 | BU 126 * BU 911 BU911 285 || BUV 48 | BUV 48 346
BU 129 BU 606 * BU 912 BU 912 285 || BUV 48A | BUV 48A| 346
BU 133 |BU 126 * BU 920 | BU 920 * || BUW 11 | BUW 11 348
BU 134 | BUW 25 * ||'BU920P | BU920P | 290 || BUW 12 | BUW 12 | 351
BU 137 BUY 69A| 484|| BU 921 BU 921 * || BUW 12A| BUW 12A| 351
BU 310 BU 607 * BU 921P { BU921P | 290 || BUW 24 | BUW 24 *
BU 311 BU 607 * BU 922 | BU 922 * BUW 25 | BUW 25 *
BU 312 BU 607 * BU 922P | BU 922P | 290 || BUW 26 | BUW 26 *
BU 322 BU 920 * BU930 | BU 930 293 (|BUW32 |BUW32 | 354
BU 322A | BU 922 - * BU930P | BU930P | 299 (|BUW 34 |BUW 34 | 359
BU 323 BU 930 293|| BU 931 BU 931 293 [|BUW35 | BUW35 | 359
BU 323A | BU 932 293|| BU931P | BU931P | 299 ||BUW36 |BUW36 | 359
BU326 |BU326S | 245|| BU 932 BU 932 293 [|BUW 42 |BUWA42 | 364
BU 326A | BU 326A | 240|| BU932P | BU932P | 299 || BUW 44 | BUW 44 | 366
BU 326S | BU 326S | 245|| BUR20 | BUV 20 335 || BUW45 | BUW 45 | 366

* Data sheet available on request
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CROSS

REFERENCE GUIDE (continued)

TYPE :gi:\ETSETS PAGE || TYPE
BUW 46 | BUW 46 | 366 || BUX 37
BUW 57 | BUX 10 | 371|| BUX 40
BUW 58 | BUX 11N| 383 || BUX 40A
BUW66 | BUW66 | * || BUX 40S | BUX
BUW67 | BUWSG7 | = |/BUX41 |BI
BUW 73 | BUX 11 | 377|| BUX4IN|
BUX 10 | BUX 10 | 371|| BUX 41S
BUX 10S | BUX 10 | 371|| BUX 42
BUX 11 | BUX 11 | 377|| BUX 43
BUX 11N | BUX 11N| 383 || BUX 44
BUX 11S | BUX 11 | 377 || BUX 45
BUX 12 | BUX 12 | 389|| BUX 46
BUX 13 | BUX 13 | 395|| BUX 47
BUX 14 | BUX 14 | 397 || BUX 48
BUX 15 | BUW 44 | 366 || BUX 48A|
BUX 16 |BUW?24 | * ||BUX48B |
BUX 16A| BUW24 | * || BUX 48C
BUX 16B [ BUW24 | * |[BUX 77
BUX 16C | BUW24 | * ||BUX 78
BUX 17 | BUX 41N| 429 || BUX 80
BUX 17A | BUX 82
BUX 17B | Bt BUX 84
BUX 17C | BL BUX 97
BUX 18 | BUX BUX 97A
BUX 18A | BU BUX 978
BUX 188 | | BUY 18S
BUX 18C | | BUY 47
BUX 20 |.Bl BUY 48
BUX 20S | BUX BUY 49P
BUX 21 || BUY 49S
BUX 21S | | BUY 57
BUX 22 BUY 58
BUX 23 BUY 68
BUX 24 BUY 69A
BUX 25 BUY 698
BUX 28 BUY 69C
BUX 29 D44 C1

* Data sheet available on request

TYPE

D44 C2
D44 C3
D44 C4
D44 C5
D44 C6
D44 C7
D44 C8
D44C9 |
D44 C10 | D
D34 C11 |
D44 C12 |
D44 H1 |
D44 H2
D44 H4
D44 H5
D44 H7
D44 H8

D44 H10 |
D44 H11 |

D44 Q1
D44 Q3
D44 Q5
MJ 424
MJ 425
MJ 900
MJ 901
MJ 1000 |
MJ 1001
MJ 2500
MJ 2501 |
MJ 2955 |
MJ 3000
MJ 3001
MJ 3029
MJ 3030
MJ 3040
MJ 3041




TYPE S‘éi:g:.rs PAGE TYPE :(E;i:gSETS PAGE TYPE :gi:ETSETs PAGE
MJ 3042 |BU920P | 290|| MJE 801 |MJES01 | 508|| TIP32C | TIP32C | 530
MJ 4030 | MJ 4030 | 499 || MJE 802 |MJE 802 | 508|| TIP 41 TIP 41 532
MJ 4031 | MJ 4031 | 499 || MJE 803 |MJES03 | 508|| TIP41A | TIP41A | 532
MJ 4032 |MJ 4032 | 499 || MJE13002| MJE13002 511|| TIP41B | TIP41B | 532
MJ 4033 |MJ 4033 | 499 || MJE 13003{ MJE13003] 511 || TIP41C | TIP41C | 532
MJ 4034 |MJ 4034 | 499 (| MJE 13004 MJE13004| 517 || TIP42 | TIP42 534
MJ 4035 | MJ 4035 | 499 || MJE 13005 MJE 13005 517 || TIP 42A | TIP42A | 534
MJ 10000 | BU 930 | 293 || MJE 13006 MJE 13006| 522 || TIP 42B | TIP42B | 534
MJ 10001 | BU 931 | 293 || MJE 13007| MJE13007| 522 || TIP42C | TIP42C | 534
MJ 10002 | BU920P | 290 || MJE13007A | MJE13007A] 522(( TIP47 | TIP47 536
MJ 10003 | BU921P | 290 || SE 9300 |[BDW93A| 151|| TIP48 | TIP48 536
MJ 10004 | MJ 10004| 501 || SE 9301 [BDW93B | 151|| TIP49 | TIP 49 536
MJ 10004P| MJ10004P| 501 || SE 9302 |BDW93C| 151 || TIP50 | TIP50 536
MJ 10005 | MJ 10005| 501 || SE 9303 |BDX87A | 195 || TIP 51 TIP 51 542
MJ 10005P| MJ10005P| 501 || SE9304 |BDX87B | 195|| TIP52 | TIP52 542
MJ 11011 [ MJ 11011] 504 )| SE 9305 |BDX87C | 195|| TIP53 | TIP53 542
MJ 11012 [ MJ 11012] 504 || SE9400 |BDWO4A | 156|| TIP54 | TIP 54 542
MJ 11013 | MJ 11013| 504 ([ SE 9401 [BDW94B | 156 || TIP73 BD 905 120
MJ 11014 | MJ 11014 504 SE 9402 (BDW94C | 156 (| TIP 73A BD 907 120
W 11018 Essos) soa | 5 B (R | J00|| TP 7ac [Tkt 120
mj 1;3]2 :‘;L"J ;13(1”6 ggg SE 9405 [BDX88C | 200||TIP74 | BD906 | 124

TIP29 |TIP29 524 || TIP74A | BDOO0S | 124
MJ 13014 | BUW 34 | 359 || 1poga [TIP20A | 524 || TIP74B | BD 910 | 124
MJ 13015 |BUW 34 | 3591| 11pogB |TIP29B | 524 || TIP74C | BD 912 | 124
MJ 13330 [BUX 41 | 423|| Tip29Cc |TIP29C | 524 || TIP 100 | BDX53A| 161
MJ 13331 [BUX 42 | 435||TIP30 |TIP30 526 || TIP 101 | BDX 53B| 161
MJ 13332 |BUV.23 | 338||TIP30A |TIP30A | 526|| TIP102 | BDX53¢| 161
MJ 13333 [BUV:24 | 338|| TIP30B |TIP30B | 526|| TIP105 | BDX54A| 173
MJ 13334 [BUV 24 | 338|| TIP30C |TIP30C | 526|| TIP106 | BDX54B| 173
MJE 340 |MJE 340 | 506 || TIP 31 TiP 31 528 || TIP 107 | BDX54C| 173
MJE 350 [MJE 350 | 506|| TIP31A |[TIP31A | 528|| TIP110 | TIP 110 | 549
MJE 700 [MJE 700 | 508 ([ TIP31B |TIP31B | 528||TIP111 | TIP111 | 549
MJE 701 [MJE 701 | 508 || TIP31C |TIP31C | 528 (| TIP112 | TIP112 | 549
MJE 702 [MJE 702 | 508|| TIP32 |TIP.32 530 (| TIP115 | TIP.115 | 551
MJE 703 [MJE 703 | 508|[TIP32A |TIP32A | 530(|TIP116 | TIP116 | 551
MJE 800 |MJE 800 | 508 (| TIP32B |TIP32B | 530|| TIP117 | TIP117 | 551
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CROSS REFERENCE GUIDE (continued)

* Data sheet available on request
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TYPE :(E;iRAE.':rS PAGE TYPE :g;s\nAET:rs PAGE TYPE :gf\RAE]:rs PAGE
TIP120 | TIP120 | 553(|2N 3715 | 2N 3715 | 580||2N5490 | BD 705 | 110
TIP121 [ TIP121 | 553|[2N3716 | 2N 3716 | 580||2N 5492 | BD 707 | 110
TIP122 | TIP122 | 553||2N 3719 | BSS44 | 214||2N5494 | BD705 | 110
TIP125 | TIP125 | 558||2N 3720 | BSS44 | 214||2N 5496 | BD709 | 110
TIP126 | TIP126 | 558(| 2N 3789 | 2N 3789 | 584||2N 5671 | 2N 5671 | 624
TIP127 | TIP127 | 558|| 2N 3790 | 2N 3790 | 584||2N 5672 | 2N 5672 | 624
TIP130 | TIP130 | 563|| 2N 3791 | 2N 3791 | 584|| 2N 5681 | BSW67 | 218
TIP131 | TIP131 | 563||2N 3792 | 2N 3792 | 584|| 2N 5682 | BSW67 | 218
TIP132 | TIP132 | 563|| 2N 3830 | BUY 68 | 480(| 2N 5758 | BDW5IC| 133
TIP135 | TIP135 | 565|| 2N 3831 | BUY 68 | 480(|2N5781 | BSS44 | 214
TIP136 | TIP136 | 565|| 2N 3924 | BUY 68 | 480|| 2N 5782 | BSS44 | 214
TIP137 [ TIP137 | 565|| 2N 4234 | 2N 4234 | 588||2N 5783 | BSS44 | 214
TIP140 | TIP 140 | 567|| 2N 4235 | 2N 4235 | 588|| 2N 5784 | BUY 68 | 480
TIP141 | TIP 141 | 567|| 2N'4236 | 2N 4236 | 588|| 2N 5785 | BUY 68 | 480
TIP142 | TIP 142 | 567|| 2N 4895 | 2N 4895 | 591(| 2N 5786 | BUY 68 | 480
TIP145 | TIP 145 | 567 || 2N 4896 | 2N 4896 | 591|| 2N 5875 | 2N 5875 | 632
TIP146 | TIP 146 | 567 || 2N 4897 | 2N 4897 | 591|| 2N 5876 | 2N 5876 | 632
TIP147 | TIP 147 | 567|| 2N 5038 | 2N 5038 | 595|( 2N 5877 | 2N 5877 | 637
TIP150 [ BU910 | 285|| 2N 5039 [ 2N 5039 | 595|| 2N 5878 | 2N 5878 | 637
TIP151 | BU910 | 285|| 2N 5157 | BUW 35 | 359|| 2N 5879 | BDW52A| 138
TIP 152 'BU 911 285|| 2N 5190 | 2N 5190 | 607 | 2N 5880 | BDW. 528 138
TIP 660 290|| 2N 5191 :;"2'N' 5191’ | 607||2N5881 | BDWSIA| 133
TIP 661 290 2N 5192 | 2N : 2N 5882 | 133
TIP 662 290|| 2N 5193 | 2N 6032 | 2 2 | 642
2N 3055E| 572|| 2N 5194 - 2N 6033 | 2N 6033 | 642
2N 3418 * || 2N 5195 | 2N 2N 6034 | 647
2N 3419 * || 2N 5241 | 2N 6035 647
2N 3420 * || 2N 5294 2N 6036 647
2N 3421 * || 2N 5296 2N 6037 651
2N 3439 576 || 2N 5298 2N 6038 | 651
2N 3440 576 || 2N 5333 | | 2N 6039 651
2N 3445 133|| 2N 5334 2N 6040 173
2N 3446 133 | 2N 5335 2N 6041 173
2N 3553 480|| 2N 5336 2N 6042 173
2N 3554 480 || 2N 5337 2N 6043 161
2N 3713 580 || 2N 5338 2N 6044 161
2N 3714 580 | 2N 5339 2N 6045

161




TYPE :gi:g;rs PAGE TYPE :‘:i:::.‘.s PAGE TYPE :gi”;g:f PAGE
2N 6050 || 2N 6050 | 655 || 2N 6292 | 2N 6292 | 673 ||2N 6547 | 2N 6547 | 702
2N 6051|| 2N 6051 | 655 || 2N 6306 | BUW 34 | 359 || 2N 6569 | BDW 51 | 133
2N 6052 || 2N 6052 | 655 || 2N 6307 | BUW35 | 359 (2N 6573 | BUW 44 | 366
2N 6053 || 2N 6053 | 660 ||2N 6308 | BUW 35 | 359 (| 2N 6574 | 2N 6546 | 702
2N 6054 || 2N 6054 | 660 ||2N 6338 | BUX 10 | 371||2N 6575 | BUW45 | 366
2N 6055|| 2N 6055 | 664 || 2N 6339 | BUX 10 | 371(|2N 6594 | BDW52 | 138
2N 6056 | | 2N 6056 | 664 || 2N 6340 | BUX 11N| 383 ||2N 6648 | BDX 88 | 200
2N 6057 [ 2N 6057 | 668 |[2N 6341 | BUX 11N| 383||2N 6649 | BDX 88A| 200
2N 6058 || 2N 6058 | 668 || 2N 6354 | 2N 6354 | 685 || 2N 6650 | BDX 88B| 200
2N 6059 || 2N 6059 | 668 ||2N 6383 | BDX 87 | 195||2N 6666 | BDX 54 | 173
2N 6107|| 2N 6107 | 673||2N 6384 | BDX 87A| 195||2N 6667 | BDX54A| 173
2N 6109 || 2N 6109 | 673||2N 6385 | BDX 87B| 195 || 2N 6668 | BDX 54B| 173
2N 6111|| 2N 6111 | 673 || 2N 6386 | 2N 6386 | 690 || 2N 6702 | 2N 6702 | 705
2N 6121|| 2N 6121 | 675||2N 6387 | 2N 6387 | 690 o
2N 6122|| 2N 6122 | 675 || 2N 6388 | 2N 6388 | 690
2N 6123|| 2N 6123 | 675 || 2N 6469 | BDW52 | 138
2N 6124 || 2N 6124 | 679 [|2N 6470 | BDW 51 | 133
2N 6125(| 2N 6125 | 679 [|2N 6471 | BDWSIA| 133
2N 6126 2N 6126 | 679 || 2N 6472 | BDW5IB| 133
2N 6226 || BDW52C| 138||2N 6473 | BD711 | 110
2N 6246 || BDWB2A| 138||2N6475 | BD712 | 115
2N 6247 || BDW52B| 138 || 2N 6486 | 2N 6486 | €93
2N 6249 || BUX 41 | 423||2N 6487 | 2N 6487 | 693
2N 6250 || BUX 42 | 435||2N 6488 | 2N 6488 | 693
2N 6251 366 || 2N 6489 | 2N 6489 | 696
2N 6274 335 || 2N 6490 | 2N 696
2N 6275 335 | 2N 6491 | 21 696
2N 6276 335 || 2N 6496 | 2N 595
2N 6277 335 || 2N 6511 359
2N 6282 683 || 2N 6512 359
2N 6283 | 683 || 2N 6513 359
2N 6284 || 683 || 2N 6514 359
2N 6285 683 || 2N 6531 161
2N 6286 683 || 2N 6532 161
2N 6287 683 || 2N 6544 699
2N 6288 673 || 2N 6545 699
2N 6290 673 || 2N 6546 702
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ALPHABETICAL LIST OF SYMBOLS

B Bandwidth

Ccao Collector-base capacitance (emitter open to a.c. and d.c.)

d Distortion

Es/p Second breakdown energy (with base-emitter junction reverse
biased)

f Frequency

fr Transition frequency

G, Voltage gain

e Common emitter, small-signal value of the short-circuit forward
current transfer ratio

hee Common emitter, static value of the forward current transfer ratio

Negq/ Negs Common emitter, static value of the forward current transfer matched
pair ratio

Ig Base current

Ig4 Turn-on current

lgo Turn-off current

lge Base forward current

Izem Base forward peak current

lem Base peak current

Ier Base reverse current

IzRM Base reverse peak current

I Collector current

lceo Collector cutoff current with emitter open

lceo Collector cutoff current with base open

lcer Collector cutoff current with specified resistance between emitter
and base

lces Collector cutoff current with emitter short-circuited to base

lcev Collector cutoff current with specified reverse voltage between
emitter and base

lom Collector peak current

Iy Drain current

I Emitter current
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Rth j-amb

Rth j-case

VBE (sat)
V(BR) CBO

V(BR) CEO

Emitter cutoff current with collector open

Continuous DC forward current

Peak forward current

Continuous DC reverse current !

Second breakdown collector current (with base-emitter junction
forward biased)

Output power of a specified circuit
Total power dissipation

Base dropping resistance

Resistance between base and emitter
Collector dropping resistance

Emitter dropping resistance

Load resistance

Thermal resistance

Thermal resistance junction-to-ambient
Thermal resistance junction-to-case
Time 1
Ambient temperature

Case temperature

Fall time

Junction temperature

Turn-off time

Turn-on time

Rise time

Storage time

Storage temperature
Base-emitter voltage
Base-emitter saturation voltage

Collector-base breakdown voltage with emitter open

Collector-emitter breakdown voltage with base open
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ALPHABETICAL LIST OF SYMBOLS (continued)

V(eR) ceR Collector-emitter breakdown voltage with specified resistance
V(eR) ceS gollector-emitter breakdown voltage with emitter short-circuited to
ase

Vier) cev Collector-emitter breakdown voltage with specified reverse voltage
between emitter and base

V &Rr) £80 Emitter-base breakdown voltage with collector open

Ves Collector-base voltage

Vego Collector-base voltage with emitter open

Vee Collector-emitter voltage

Veek Knee voltage at specified condition

Veeo Collector-emitter voltage with base open

Veeo (sus) Collector-emitter sustaining voltage with base open

Veer Collector-emitter voltage with specified resistance between emitter
and base

VCER (sus) Collector-emitter sustaining voltage with specified resistance between
emitter and base

Ve (sat) Collector-emitter saturation voltage

Vees Collector-emitter voltage with emitter short-circuited to base

Ve Collector-emitter voltage with specified reverse voltage between
emitter and base

Veev sus) Collector-emitter sustaining voltage with specified reverse voltage
between emitter and base

VGEX (sus) Collector-emitter sustaining voltage with specified circuit between
emitter and base

Ves Emitter-base voltage

Vego Emitter-base voltage with collector open

Ve Continuous DC forward voltage

Vi Input voltage of a specified circuit

Vg Continuous DC reverse voltage

Vim Peak reverse voltage

Zge Impedance between base and emitter

Z; Input impedance
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RATING SYSTEMS FOR ELECTRONIC DEVICES

A. DEFINITIONS OF TERMS USED

a. Electronic device. An electronic tube or valve, transistor or other semiconductor
device.
Note: This definition excludes inductors, capacitors, resistors and similar compo-
nents.

b. Characteristic. A characteristic is an inherent and measurable property of a devi-
ce. Such a property may be electrical, mechanical, thermal, hydraulic, electro-ma-
gnetic, ornuclear, and can be expressed as a value for stated or recognized condi-
tions. A characteristic may also be a set of related values, usually shown in graphi-
cal form.

c. Bogey electronic device. An electronic device whose characteristics have the pu-
blished nominal values for the type. A bogey electronic device for any particular
application can be obtained by considering only those characteristics which are
directly related to the application.

d. Rating. A value which establishes either a limiting capability or a limiting condition
for an electronic device. Itis determinated for specified values of environmentand
operation, and may be stated in any suitable terms.

Note: Limiting conditions may be either maxima or minima.

e. Rating system. The set of principles upon which ratings are established and which
determines their interpretation.
Note: The rating system indicates the division of responsibility between the device
manufacturer and the circuit designer, with the object of ensuring that the working
conditions do not exceed the ratings.

B. ABSOLUTE MAXIMUM RATING SYSTEM

Absolute maximum ratings are limiting values of operating and environmental condi-
tions applicable to any electronic device of a specified type as defined by its published
data, which should not be exceeded under the worst probable conditions.

These values are chosen by the device manufacturer to provide acceptable service-
ability of the device, taking no responsibility for equipment variations, environmental
variations, and the effects of changes in operating conditions due to variations in the
characteristics of the device under consideration and of all other electronic devicesin
the equipment.

The equipment manufacturer should design so that, initially and throughout life, no
absolute maximum value for the intended service is exceeded with any device under
the worst probable operating conditions with respect to supply voltage variation,
equipment component variation, equipment control adjustment, load variations,
signal variation, environmental conditions, and variations in characteristics of the
device under consideration and of all other electronic devices in the equipment.
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RATING SYSTEMS FOR ELECTRONIC DEVICES (continued)

C. DESIGN - MAXIMUM RATING SYSTEM

Design-maximum ratings are limiting values of operating and environmental condi-
tions applicable to a bogey electronic device of a specified type as defined by its pu-
blished data, and should not be exceeded under the worst probable conditions.
These values are chosen by the device manufacturer to provide acceptable service-
ability of the device, taking responsibility for the effects of changes in operating condi-
tions due to variations in the characteristics of the electronic device under considera-
tion.

The equipment manufacturer should design so that, initially and throughout life, no
design-maximum value for the intended service is exceeded with a bogey device un-
der the worst probable operating conditions with respect to supply-voltage variation,
equipment, component variation, variation in characteristics of all other devicesin the
equipment, equipment control adjustment, load variation, signal variation and envi-
ronmental conditions.

D. DESIGN - CENTRE RATING SYSTEM

Design-centre ratings are limiting values of operating and environmental conditions
applicable to a bogey electronic device of a specified type as defined by its published
data, and should not be exceeded under normal conditions.

These values are chosen by the device manufacturer to provide acceptable service-
ability of the device in average applications, taking responsibility for normal changes
in operating conditions due to rated supply-voltage variation, equipment component va-
riation, equipment control adjustment, load variation, signal variation, environmental
conditions, and variations in the characteristics of all electronic devices.

The equipment manufacturer should design so that, initially, no design-centre value
for the intended service is exceeded with a bogey electronic device in equipmentope-
rating at the stated normal supply-voltage.

The Absolute Maximum Rating System is commonly used for semiconductor devices.

32



QUALITY

100% ELECTRICAL TESTING
MARKING

GROUP A ACCEPTANCE
PACKING

SHIPPING

GROUP A ACCEPTANCE

PACKING AND DOCUMENTATION ACCEPTANCE

Acceptablee quality
Sub- Temp. Insp. level (AQL)
group Parameters °c Level Hermetic and
molded packages
A1l Visual and Mechanical Inspection,
Major I 0.25
Minor 1
*A2 Inoperative failure (electrical and mechanical) 25°C 1 0.15
A3 DC parameters 0.65
25°C 1
heg ranges © 1
Ad AC parameters at 25°C and
DC parameters at high temperature sS4 25

O Applicable when hgg is guaranteed as min and max

Definition of electrical inoperative:

— open or short circuit
— < 80% of guaranteed spec value for: BV¢po, BVceo, BVeer., BVces, BVcev, BVeso
— >200% of guaranteed spec value for: Vgt
— >200% of guaranteed spec value for: Icgo, lces, lceo, lcev at 50% guaranteed BV value
— > 150% of guaranteed max spec values for hgg
— < 50% of guaranteed min spec values for hgg

For further information Quality and Reliability see the SGS SURE 3 programme.
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PRECAUTIONS FOR PHYSICAL HANDLING OF POWER
PLASTIC TRANSISTOR [TO-220, SOT-93, TO-126 (SOT-32)]

When mounting power transistors certain precautions must be taken in operations such as bending of
leads, mounting of heatsink, soldering and removal of flux residue. If these operations are not carried
out correctly, the device can be damaged or reliability compromised.

1. Bending and cutting leads
The bending or cutting of the leads requires the following precautions:

1.1. When bending the leads they must be clamped tightly between the package and the bending point
to avoid strain on the package (in particular in the area where the leads enter the resin) (fig. 1). This
also applies to cutting the leads (fig. 2).

1.2. The leads must be bent at a minimum distance of 3 mm from the package (fig. 3a).

1.3. The leads should not be bent at an angle of more than 90° and they must be bent only once
(fig. 3b).

1.4. The leads must never be bent laterally (fig. 3c).

1.5. Check that the tool used to cut or form the leads does not damage them or ruin their surface finish.

Fig. 1 - Bending the leads Fig. 2 - Lead forming or cutting mechanism

w
UJ i
Plastic ———_ﬂ
Package

Lead formi ] tti
m mechani’s“rlnng " cutting
t
—
Spaced/

w
A-0039 Clamp mechanism

Fig. 3 - Angles for lead wire bending

[*_: TIoIomos WRONG

5837

O
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o
o
z
o)

5-5372
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2. Mounting on printed circuit
During mounting operations be careful not to apply stress to the power transistor.

2.1. Adhere strictly to the pin spacing of the transistor to avoid forcing the leads.

2.2. Leave a suitable space between printed circuit and transistor, if necessary use a spacer.

2.3. When fixing the device to the printed circuit do not put mechanical stress on the transistor. For this
purpose the device should be soldered to the printed circuit board after the Transistor has been
fixed to the heatsink and the heatsink to the printed circuit board.

3. Soldering
In general a transistor should never be exposed to high temperature for any length of time. It is
therefore preferable to use soldering methods where the transistor is exposed to the lowest pos-
sible temperatures for a short time.

3.1. Tolerable conditions are 260°C for 10 sec or 350°C for 3 sec. The graphs in fig. 4 give an idea of the
excess junction temperature during the soldering process for a TO-220 (Versawatt). It is also im-
portant to use suitable fixes for the tin baths to avoid deterioration of the leads or of the package
resin.

3.2. An excess of residual flux between the pins of the transistor or in contact with the resin can reduce
the long-term reliability of the device. The solvent for removing excess flux must be chosen with care.
The use of solvents derived from trichloroethylene is not recommended on plastic packages because
the residue can cause corrosion.

Fig. 4 - Junction temperatures during soldering

5-5630 5-5631
T 260°C soldering bath . 1, 350°C soldering bath

() ‘ Exposed to arr 0 Exposed to air

150 150 :

100 4 100 J

50

Solder '

— —— - + — - —
20 40 60 80 100 140 180 220 Time (sec) 0 10 20 30 40 50 60 Time(sec)
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4. Mounting at heatsink
To exploit best the performance of power transistors a heatsink with Ry, suitable for the power
that the transistor will dissipate must be used.

4.1.The plastic packages used by SGS for its power transistors (SOT-32, SOT-93, Versawatt) provide

for the use of a single screw to fix the package to the heatsink. A compression spring (clip) can be
sufficient as an alternative (fig. 5).

Fig. 5 - SOT-93 mounting examples

The screw should be properly tightened to ensure good contact between the back of the package
and the heatsink but should not be too tight to avoid deformation of the copper part (tab) of the
package causing breaking of the die or separation of the resin from the tab.

4.2. The contact Ry, between device and heatsink can be im- Fig. 6 - Contact thermal resistance
proved by inserting a thin layer of silicone grease with vs. insulator thickness.
fluidity sufficient to guarantee perfectly uniform distri- R I 64305
bution on the surface of the tab. The thermal resistance  cc/w ‘ L i
with and without silicone grease is given in fig. 6. An VERSAWATT| | |

N\

excessively thick layer or an excessive viscosity of the PACKAGE | |

3 g0 Zaliil
grease can degrade the Ryy,. E | o
{ H 1] /‘)\\(.%
5 Heatsink problems , | Without silicone girease/ 1{ .

. | | £
The most important aspect from the point of view of | )/I | )\M
reliability of a power transistor is that the heatsink ey AT we
should be dimensioned to keep the T; of the device as \ / 1 1
low as possible. From the mechanical point of view, —
however, the heatsink must be realized so that it does = “Silicone grease applied |
not damage the device. = Ll

0 005 010 015 Th(mm)
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5.1. The planarity of the contact surface between device and heatsink must be < 25 um for TO-220,
SOT-93, TO-126 (SOT-32).

5.2, If self threading screws are used there must be an outlet for the material that is deformed during
formation of the thread. The diameter ¢ 1 (fig. 7) must be large enough to avoid distortion of the

Fig. 7 - Device mounting

T e (e

1 = o

91 s - o 7
heat-sink  BH— heat - sink
PP PGP g Ps ~ o
Od) 5-53M 5-5374

WRONG RIGHT

tab during tightening. For this purpose it may be useful to insert a washer or use screws of the type
shown in fig. 8 where the pressure on the tab is distributed on a much larger surface. Sometimes
when the hole in the heatsink is formed with a punch, around the hole

or hollow there may be a ring which is lower than the heatsink surface. Fig. 8 - Suggested screw
This is dangerous because it may lead to distortion of the tab as men-
tioned before.

5.3. A very serious problem is that of the rigidity between heatsink, device
and printed circuit board. Once the device and the heatsink are me-
chanically connected, and the heatsink is fixed to the apparatus fra-
me, the device and the PCB are bound together by the leads of the
devices. A solution of this type is extremely dangerous.
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ACCESSORIES AND MOUNTING INSTRUCTIONS

TO-3

ACCESSORY | MECH.
ASSEMBLY NUMBER MATERIAL | DATA
TYPE Q.ty Page

CHEESE HEAD

SCREWS 2 | NOT AVAILABLE FROM SGS
SLOTTED
MICA * 3
1 CDA 3126 A MICA
WASHER 3126 4
INSULATING
2 CDA 31£5A NYLON 44
BUSHES
WASHERS 2 | NOT AVAILABLE FROM SGS
LOCK
2 | NOT AVAILABLE FROM SGS
WASHERS
HEXAGON
4 | NOT AVAILABLE FROM SGS
NUTS
SOLDER LUG [ 1 | NOT AVAILABLE FROM SGS
5-0375/3

% CDA 31268 FOR MODIFIED TO-3 (see 2N6032 and 2N6033)

Maximum torque (applied to mounting flange)
Recommended: 0.55 Nm
Maximum: 1 Nm,
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SOT-93

ACCE SSORY MECH.
ASSEMBLY NUMBER MATERIAL | DATA
TYPE Q.ty Page
CHEESE HEAD
SCREWS 1 | NOTAVAILABLE FROM SGS
SLOTTED
\_ MICA 44
1 CDA 3154 MICA
WASHER
INSULATING
1 CDA 3155 C NYLON a4

BUSHES
WASHERS

NOT AVAILABLE FROM SGS

@ LOCK

NOT AVAILABLE FROM SGS

@ WASHERS
HEXAGON

NUTS

NOT AVAILABLE FROM SGS

SOLDER LUG

NOT AVAILABLE FROM SGS|

Maximum torque (applied to mounting flange)
Recommended: 0.55 Nm
Maximum: 1 Nm.
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ACCESSORIES AND MOUNTING INSTRUCTIONS (continued)

TO-126 (SOT-32)

ACCESSORY MATERIAL MECH,
TYPE Qty ASSEMBLY NUMBER :.;)ATA
age
CHEESE HEAD
- SCREW 1 NOT AVAILABLE FROM SGS
SLOTTED
LOCK STEEL C72
1 CDA 3164 46
WASHER UNI 3545
MICA
1 CDA 3162 MiCA
WASHER 45
WASHER 1| NOT AVAILABLE FROM SGS
LOCK
1| NOT AVAILABLE FROM SGS
WASHER
HEXAGON
1 NOT AVAILABLE FROM SGS
NUT
HEAT SINK @
max 2 mm
$-0340/3

Maximum torque (applied to mounting flange)
Recommended: 0.55 Nm
Maximum: 0.7 Nm.
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TO-220

HEAT SINK U
_max 2mm___

Maximum torque (applied to mounting flange)

Recommended: 0.55 Nm
Maximum: 0.7 Nm.

ACCE SSORY MECH.
ASSEMBLY NUMBER | MATERIAL | DATA
TYPE Q.ty Page
CHEESE HEAD
SCREW 1| NOT AVAILABLE FROM SGS
SLOTTED
RECTANGULAR | con3tes
WASHER 16 46
MICA
WASHER 1 CDA 3159 MICA 45
INSULATING
1 CDA 31558 NYLON 44
BUSHE
WASHER 1| NOT AVAILABLE FROM SGS
LOCK
- 1| NOT AVAILABLE FROM SGS
WASHER
HEXA
GON 2 NOT AVAILABLE FROM SGS
NUTS
SOLDER LUG | 1 | NOT AVAILABLE FROM' SGS
5-0388/3
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ACCESSORIES AND MOUNTING INSTRUCTIONS (continued)

ACCESSORY MECH.
ASSEMBLY NUMBER | MATERIAL [ DATA
TYPE Qty Page
CHEESE HEAD
SCREWS 1| NOT AVAILABLE FROM SGS
SLOTTED
INSULATING
1 NYLON
BUSHING CDA 31558 44
MICA
\ 1 CDA 3159 MICA 45
INSULATOR
© ] METAL
1| NOT AVAILABLE FROM SGS
WASHER
LOCK
1| NOT AVAILABLE FROM SGS
WASHER
HEXAGON 2 | NOT AVAILABLE FROM SGS
HEAT SINK NUTS
max_2 mm

$-0389/3

Maximum torque (applied to mounting flange)
Recommended: 0.55 Nm
Maximum: 0.7 Nm.
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CDA 3126A

42
30.1

28.8
109
42

/{{—g\
1

Fan\
Y

¥ A-0003/2

CDA 3126B

28.8
10.9
4.2
]'*ﬂ[
rd
D
&

A-0030
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ACCESSORIES AND MOUNTING INSTRUCTIONS (.continued)

CDA 3154
25
0.05
|
1
|
gle] — |- — - L.
! r8.5
|
! $31
16.5 1.25
A-0042
CDA 3155
0|
e
042x45% f
A-0024/2
Suffix Package a b c d e
A TO-3 6.40106.60{3.00t03.10 {4.00t04.05| 1,1 max |1.55t01.65
B TO-220 | 5.30t05.50 (3.00t0 3,10 (3.83t0 3.88 | 0.60t0 0,65 |[1.70to 1.80
c SOT-93 | 6.40t06.60 [3.00t03.10 |4,00t04,05|1.3 t01.4 (27 t02.9

Material: Nylon; Dimensions: mm.
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CDA 3159

Y
"
14.8
> i 0.10
22 Lo - D05
A-00261 3
TYPE MATERIAL NOTE
CDA3159 MICA
CDA 3162
0.05+0.10
A-0025/3
TYPE MATERIAL NOTE

CDA3162 MICA
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ACCESSORIES AND MOUNTING INSTRUCTIONS (continued)

CDA 3163
$3
7y
< 1
- .__“.‘* ©|
wn
1 i IA I y
| H |
WSl &
10.2 ol 1ol
A-0023/3
"TYPE | MATERIAL NOTE
CDA3163 |Steel nickel plated
CDA 3164
120°
(2]
£l
\
| =
d' | .‘E
Dy ,Jl
b
A-0022/1

TYPE |max9min | max lein Dy S hy |NOTE
CDA3164| 33 | 31 | 71 (68 | 652 (04 (08
|

MATERIAL: Steel nickel plated
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DATA SHEETS
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EPITAXIAL-BASE NPN

MEDIUM POWER LINEAR AND SWITCHING APPLICATIONS

The BD 175, BD 177 and BD 179 are silicon epitaxial-base NPN power transistors in
Jedec TO-126 plastic package intended for use in medium power linear and
switching applications.

The complementart PNP types are the BD 176, BD 178 and BD 180.

ABSOLUTE MAXIMUM RATINGS BD 175 | BD 177 | BD 179
Veso Collector-base voltage (I ¢=0) 45V | 60V i 8oV
Veeo  Collector-emitter voltage (I g=0) 45V 60V 80V
Vego Emitter-base voltage (I c=0) 5V
lc Collector current 3A
lom Collector peak current 7A
P ot Total power dissipation at T .5 <25°C 30w

stg Storage temperature -65 to 150°C

j Junction temperature 150°C

INTERNAL SCHEMATIC DIAGRAM ¢

MECHANICAL DATA Dimensions in mm
znyx . -lamax AR
r o~y =53
S Hap f‘jﬁ:
&t S
LA +
[ =
oo B ee
Qg 1200 221 [}
Joss la]

' T0-126 (SOT-32)

(1) Within this region the cross-section'of the leads is uncontrolied
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THERMAL DATA

R

th j-case

Thermal resistance junction-case

max

4.16 °C/W

ELECTRICAL CHARACTERISTICS (T .,,.= 25°C unless otherwise specified)

Parameter Test conditions Min. Typ. Max. | Unit
lcao Collector cutoff for BD175 V cg=45V 100 | pA
current (I=0) for BD177 ©  V =60V 100 | pA
forBD179 V=80V 100 | pA
leso Emitter cutoff Vegg=5V 1 |mA
current (I =0)
Vceo (sus)“Collector-emitter Ic =100 mA
sustaining voltage for BD175 45 \"
for BD177 60 \'
for BD179 80 \'
V¢e say® Collector-emitter lc =1A Ig= 0.1A 0.8 | V
saturation voltage
Ve Base-emitter voltage | | =1A V ce=2V 13|V
heg DC current gain Il =150mA V =2V 40 —
Ic =1A V=2V 15 -
fr Transistion frequency| | ¢ =250mA V=10V |3 MHz

* Pulsed: pulse duration =300 us, duty cycle <1.5%
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Safe operating areas

G- 3726
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Collector-emitter saturation voltage

G- 3722
Vee(sat)
vy,
. /
2
i
pg
107!
8
‘
heg=10
2
10°2
6 8 2 6 8
10! 1 Ic (A)
Satured switching characteristics
6-3724
t
(ps)?®
5
.
? Ve =30V
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1 hgg=10
8
6 =} -
S
T ts™N
~_ =
t
2 1 -
ton
10-‘ 8 2 6 8
10-! 1 Ic(A)

Base-emitter saturation voltage
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hrg=10
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107!
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(W)
28

24

20

Power derating chart
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100

120 Teagel*C)
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EPITAXIAL-BASE PNP

MEDIUM POWER LINEAR AND SWITCHING APPLICATIONS

The BD 176, BD 178 and BD 180 are silicon epitaxial-base PNP power transistors in
Jedec TO-126 plastic package intended for use in medium power linear and
switching applications.

The complementary NPN types are the BD 175, BD 177 and BD 179.

ABSOLUTE MAXIMUM RATINGS BD 176 I BD 178 | BD 180

Vego  Collector-base voltage (I z=0) -45V l -60V I -80Vv
ceo  Collector-emitter voltage (I 3= 0) -45V -60V -8ov

Vero Emitter-base voltage (I ;=0) -5V

Ic Collector current -3A

lom Collector peak current -7A

P ot Total power dissipation at T .,.,<25°C 30w

Tetg Storage temperature -65 to 1560°C

Tj Junction temperature 150°C

INTERNAL SCHEMATIC DIAGRAM

MECHANICAL DATA Dimensions in mm

5/80 52



THERMAL DATA

R

th j-case

Thermal resistance junction-case

max

4.16 °C/W

ELECTRICAL CHARACTERISTICS (T _,.,= 25°C unless otherwise specified)

Parameter Test conditions Min. Typ. Max. | Unit
Iceo Collector cutoff forBD176  V ;g=-45V -100 | A
current (I .=0) forBD178  V ;5=-60V -100 | pA
forBD180  V . =-80V -100 | pA
leso Emitter cutoff Vgg=-5V -1 | mA
current (I =0)
Vceo (sus)” Collector-emitter l¢ =-100 mA
sustaining voltage for BD176 -45 \
for BD178 -60 \'
for BD180 -80 \
Ve say)® Collector-emitter lc =-1A lg=-0.1A -08 | V
saturation voltage
Ve Base-emitter voltage | | ¢ =-1A Vee=-2V 13|V
hee DC current gain lc =-150mA YV ge=-2V 40 -
fr Transistion frequency| | ¢ =-250mA V =-10V 3 MHz

* Pulsed: pulse duration = 300 ps, duty cycle <1.5%
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Safe operating areas
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Collector-emitter saturation voltage

Base-emitter saturation voltage
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EPITAXIAL-BASE NPN

MEDIUM POWER LINEAR AND SWITCHING APPLICATIONS

The BD 233, BD 235 and BD 237 are silicon epitaxial-base NPN power transistors in
Jedec TO-126 plastic package intended for use in medium power linear and
switching applications.
The complementary PNP types are the BD 234, BD 236 and BD 238 respectively.

ABSOLUTE MAXIMUM RATINGS

'BD 233| BD235 |BD 237

VCBO
CEO
CER
EBO

(o]

'CM

Ptot
stg
i

Collector-base voltage (I =0)
Collector-emitter voltage (| g=0)
Collector-emitter voltage (R ge= 1K)
Emitter-base voltage (I ;=0)
Collector current

Collector peak current

Total power dissipation at T ., <25°C
Storage temperature

Junction temperature

45V 60V 100V
45V 60V 80V
45V 60V 100V
5V
2A
6A
25W
-65 to 150°C
150°C

INTERNAL SCHEMATIC DIAGRAM

MECHANICAL DATA

5/80

Dimensions in mm
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THERMAL DATA

R

th j-case

Thermal resistance junction-case

max

5

°C/W

ELECTRICAL CHARACTERISTICS (T .,,,= 25°C unless otherwise specified)

BD233/BD234
BD235/BD236
BD237/BD238

Parameter Test conditions Min. Typ. Max. | Unit
lceo Collector cutoff forBD233 V=45V 100 | pA
current (Ig=0) forBD235 V=60V 100 | pA
forBD237 V=100V 100 | pA
T case= 150°C
forBD233 V=46V 2 | mA
for BD235 V cg=60V 2 | mA
forBD237 V=100V 2 | mA
leso Emitter cutoff Vegg=5V 1| mA
current (I =0)
Vo (sus) Collector-emitter I =100 mA
sustaining voltage for BD233 45 \V;
for BD235 60 \
for BD237 80 \
Vee say* Collector-emitter Ic =1A Ig=0.1A 06 | V
saturation voltage i
Vge* Base-emitter voltage | 1o =1A V ce=2V 13| V
heg* DC current gain lc =150mA V =2V 40 —
lc =1A V ce=2V 25 -
fy Transistion frequency| | ¢ =250mA V =10V 3 MHz
hegy/ hego*Matched pairs lc =150mA V =2V 1.6 -

* Pulsed: pulse duration = 300 us, duty cycle <1.5%
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Safe operating areas DC current gain
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Collector-emitter saturation voltage
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EPITAXIAL-BASE PNP

MEDIUM POWER LINEAR AND SWITCHING APPLICATIONS

The BD 234, BD 236 and BD 238 are silicon epitaxial-base PNP power transistors in
Jedec TO-126 plastic-package intended for use in medium power linear and

switching applications.

The complementary NPN types are the BD 233, BD 235 and BD 237 respectively.

ABSOLUTE MAXIMUM RATINGS

BD234 I BD236 l BD238

Vceo Collector-base voltage (I g=0)

Veeo Collector-emitter voltage (I g=0)

Vieer Collector-emitter voltage (R ge= 1KQ)

EBO Emitter-base voltage (I c=0)

lc Collector current

lom Collector peak current

Piot Total power dissipation at T .55 <25°C
stg Storage temperature

] Junction temperature

-45V -60V -100V
-45V | "-60V -80V
-45V -60V -100V

-5V
-2A
-6A
25W
-65 to 150°C
150°C

INTERNAL SCHEMATIC DIAGRAM

MECHANICAL DATA

12

pols il iy

30+32

38
max

108"

Dimensions in mm

¢ 4

{0

1]
% 5
25478

IS.Gmin

5/80

{7 (1) Within this region the cross-section'of the leads is uncontrolied
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THERMAL DATA

Rinjcase  Thermal resistance junction-case max 5 °C/W

ELECTRICAL CHARACTERISTICS (T .,.,= 25°C unless otherwise specified)

Parameter Test conditions Min. Typ. Max. | Unit
lco Collector cutoff for BD234 V cg=-45V -100 | pA
current (I.=0) forBD236  V og=-60V -100 | pA
for BD238 V cg=-100V -100 | pA
T case= 150°C
for BD234  V =-45V -2 | mA
for BD236  V g=-60V -2 | mA
for BD238 V cg=-100V -2 | mA
lego Emitter cutoff Veg=-5V -1 | mA
current (I =0)
Vceo (sus)“Collector-emitter I =-100 mA
sustaining voltage for BD234 -45 Vv
(Ig=0) for BD236 -60 v
for BD238 -80 \
Ve say™ Collector-emitter Ig =-1A Il g=-0.1A -06 | V
saturation voltage
Vige* Base-emitter voltage | | =-1A V ce=-2V 13| V
hee* DC current gain lc =-150mA YV c=-2V 40 -
le =-1A Vge=-2V 25 —
fr Transistion frequency| | ¢ =-250mA V ¢g=-10V 3 MHz
heet/ hees Matched pairs g =150mA V =2V 1.6 -
BD233/BD234
BD235/BD236
BD237/BD238

* Pulsed: pulse duration = 300 ps, duty cycle < 1.5%
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Safe operating areas DC current gain

G-3702 G- 3703
(A) | Ic MAX (PULSED) *PULSED OPERATION 4
6 - s
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2 T ]
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1
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N
05
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Collector-emitter saturation voltage

G-3706
-Vce(sat)
V) |
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2 /
A
//
4/
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10 “ § 8 1 2 6 8
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Satured switching characteristics
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EPITAXIAL-BASE NPN

MEDIUM POWER LINEAR AND SWITCHING APPLICATIONS

The BD 239, BD 239A, BD 239B and BD 239C are silicon epitaxial-base NPN
power transistors in Jedec TO-220 plastic package, intended for use in medium
power linear and switching applications.

The complementary PNP types are BD 240, BD 240A, BD 240B and BD 240C
respectively.

ABSOLUTE MAXIMUM RATINGS BD239 |30239A|BD2398|BD2390
Veen  Collector-emitter voltage (Rge = 100Q)| 55V | 70V f 90v ’ 115V
Veceo  Collector-emitter voltage (Ig = 0) 45V 60V 80v 100V
Veso  Emitter-base voltage (Ic = 0) 5V
Ic Collector current 2A
lem Collector peak current 4A
Ig Base current 0.6A
Piot Total power dissipation at T¢ase <25°C 30W
Tamp <25°C 2W
Tstg Storage temperature —65 to 150°C
T; Junction temperature 150°C

INTERNAL SCHEMATIC DIAGRAM ¢

MECHANICAL DATA Dimensions in mm

. Collector connected to tab.

. U

375~ E

© 45, gmax.

g gmin

eow

 TO-220
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THERMAL DATA

Rinj-case ~ Thermal resistance junction-case max 4.17 °C/W
Rinj-amp  Thermal resistance junction-ambient max 625 °C/W

ELECTRICAL CHARACTERISTICS (T.,se = 25°C unless otherwise specified)

Parameter Test conditions Min. Typ. Max.| Unit
lceo Collector cutoff for BD 239 and BD 239A
current (I = 0) Vce = 30V 0.3 | mA
for BD 239B and BD 239C
Vee = 60V 0.3 | mA
lces Collector cutoff for BD 239 Ve = 45V 0.2 [ mA
current (Vge = 0) for BD 239A Ve = 60V 0.2 | mA
for BD 239B Ve = 80V 0.2 [ mA
for BD 239C V¢ = 100V 0.2 [ mA
leso Emitter cutoff Veg = 5V 1| mA
current (Ic = 0)
Vceo (sus)“Collector-emitter lc = 30mA
sustaining voltage | for BD 239 45 \Y
(Ig=0) for BD 239A 60 \Y
for BD 239B 80 \Y
for BD 239C 100 \Y
Vce say* Collector-emitter lc=1A lg = 0.2A 07|V
saturation voltage
VBE on)* Base-emitter Ilc =1A Vce = 4V 13| V
voltage
hge* DC current gain Ilc = 0.2A Vce = 4V 40 —
lC = 1A VCE = 4V 15 -
hte Small signal Ilc = 0.2A Vce = 10V
current gain f = 1KHz 20 —
Ic = 0.2A Ve = 10V
f=1MHz 3 —
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EPITAXIAL-BASE PNP

MEDIUM POWER LINEAR AND SWITCHING APPLICATIONS

The BD 240, BD 240A, BD 240B and BD 240C are silicon epitaxial-base PNP power tran-
sistors in Jedec TO-220 plastic package, intended for use in medium power linear and
switching applications.
The complementary NPN types are BD 239, BD 239A, BD 239B and BD 239C respectively.

ABSOLUTE MAXIMUM RATINGS

BD 240 | BD 240Al BD 24OBI BD 240C

VCER
VCEO
EBO
lc
|CM
Is
Ptot

Tstg
i

Collector-emitter voltage (Rgg = 100%)

Collector-emitter voltage (Ig = 0)

Emitter-base voltage (I = 0)

Collector current

Collector peak current

Base current

Total power dissipation at T, < 25°C
Tamp S 25°C

Storage temperature

Junction temperature

-115V

-70V ‘
-100V

-45V -60V

-65V ’
-80V

-90V \

-2A
-4A
-0.6A
30W
2w
-65 to 150°C
150°C

INTERNAL SCHEMATIC DIAGRAM

10/82
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THERMAL DATA

Rinj-case Thermal resistance junction-case max. 4.17 °C/W
Rthj-amp Thermal resistance junction-ambient max. 625 °C/W
ELECTRICAL CHARACTERISTICS (T, = 25°C unless otherwise specified)
Parameter Test conditions Min. Typ. Max.| Unit
lceo Collector cutoff for BD240 and BD240A
current (Ig = 0) Vce = -30V -0.3| mA
for BD240B and BD240C
Vce = -60V -0.3| mA
lces Collector cutoff for BD240 Vg = -45V -0.2 | mA
current (Vgg = 0) for BD240A Vg = -60V -0.2 [ mA
for BD240B Vg = -80V -0.2 | mA
for BD240C Vg = -100V -0.2 [ mA
leBO Emitter cutoff Vgg = -bV -1 mA
current (I = 0)
Vceosusy Collector-emitter lc = -30mA
sustaining voltage for BD240 -45 \Y
(lg =0) for BD240A -60 \Y%
for BD240B -80 | \%
for BD240C -100 \%
VCE(sat) * Collector-emitter 'c =-1A IB = -0.2A -0.7 \}
saturation voltage
VgE(on) — Base-emitter lc =-1A Veg = -4V -1.3| V
voltage
hee* DC current gain lc =-02A Vg = -4V 40 -
lc =-1A Vcg = -4V 15 —
hte Small signal current lc =-0.2A Vg =-10V
gain f=1KHz 20 -
lc =-0.2A VCE =-10V
f=1MHz 3 -

* Pulsed: pulse duration = 300 us, duty cycle < 2%.
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G-4774
Safe operating areas Ic . t-1000s
(A) . t=1ms —n
\
“ t=5ms
L SN
t=100ms. \\
2 \
1
8 \\
6 ‘\ 8
\
‘ I\
BD240 \ \
. 80240 A
BD240B
BD240 C
10"
2 4 6 8 2 4 6 8
1 10 Veg (V)
Collector cutoff current DC current gain
G-4777 G-4773
Ic = = == hee 8 i =
(uA) f R
10? —= -2 I :ﬁ_ :
103 ;,
8 B—"
0 . g
e s e 2 ] ]
N NN — | | Tj=150°C
! 10%] 1e=250c
7— v i 1 € Tt
/ A — ¢ e N i
. ] =25 . M=-85Cnr ] BN i
10 7/ Veg =2V N ]
= 0 E
[ 1 [ 1 I 8 ¥
e/ f
E=E==E5" : T
| I [ |
10"3 1 H 4 6 8 2 “ 6 8 2 4 6 8
-05 -04 -03 02 -01 0 01 02 03 Vgg(V) 10-2 10-! 1 Ic (A)

68



Input and output capacitance Base-emitter voltage
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EPITAXIAL-BASE NPN

MEDIUM POWER LINEAR AND SWITCHING APPLICATIONS

The BD 241, BD 241A, BD 241B and BD 241C are silicon epitaxial-base NPN
power transistors in Jedec TO-220 plastic package, intended for use in medium
power linear and switching applications.

The complementary PNP types are the BD 242, BD 242A, BD 242B and BD 242C
respectively.

ABSOLUTE MAXIMUM RATINGS BD241 |BDZ41A|BD241BIBD241C
Veen  Collector-emitter voltage (Ree = 100Q)| 55V | 70V I 90V I 115V
Veceo  Collector-emitter voltage (Ig = 0) 45V 60V 80V 100V
Veso  Emitter-base voltage (Ic = 0) 5V
lc Collector current 3A
lem Collector peak current 5A
Ig Base-current 1A
Piot Total power dissipation at T¢,se <25°C 40W
Tamp <25°C 2W
Tstg Storage temperature —65 to 150°C
T; Junction temperature 150°C

INTERNAL SCHEMATIC DIAGRAM

E

MECHANICAL DATA Dimensions in mm
Collector connected to tab. 3 \
S 104 o g™
388 ./__'éi EJ 5
A
{30 3 127
e L
SIRNEE
€ ) TO-220
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THERMAL DATA

Rth j-case
I:‘th j-amb

Thermal resistance junction-case
Thermal resistance junction-ambient

max 3.13 °C/W
max 62.5 °C/W

ELECTRICAL CHARACTERISTICS (T;.sc = 25°C unless otherwise specified)

Parameter Test conditions Min. Typ. Max.|Unit
lceo Collector cutoff for BD 241 and BD 241A
current (Ig = 0) Vce = 30V 0.3 | mA
for BD 241B and BD 241C
VCE = 60V 0.3 | mA
lces  Collector cutoff | for BD 241  Vge = 45V 0.2 [ mA
current (Vge = 0) for BD 241A Ve = 60V 0.2 [ mA
for BD 241B Ve = 80V 0.2 | mA
for BD 241C Ve = 100V 0.2 | mA
leo Emitter cutoff Veg = 5V 1 |{mA
current (Ic = 0)
Veeo (sus)” Collector-emitter lc = 30mA
sustaining voltage | for BD 241 45 \'
(Ig=0) for BD 241A 60 v
for BD 241B 80 \'
for BD 241C 100 \"
Vcesay” Collector-emitter lc = 3A Ig = 0.6A 12| V
saturation voltage
Vee on)* Base-emitter Ilc = 3A Vce = 4V 18| V
voltage
hee* DC current gain Ic=1A Ve = 4V 25 —_
|c = 3A VOE = 4V 10 -
hte Small signal lc = 0.5A Ve = 10V
current gain f = 1KHz 20 —_
|c = 0.5A VCE =10V
f = 1MHz 3 —

* Pulsed: pulse duration = 300us, duty cycle <2 %.
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EPITAXIAL-BASE PNP

MEDIUM POWER LINEAR AND SWITCHING APPLICATIONS

The BD 242, BD 242A, BD 242B and BD 242C are silicon epitaxial-base PNP
power transistors in Jedec TO-220 plastic package, intended for use in medium
power linear and switching applications.
The complementary NPN types are the BD 241, BD 241A, BD 241B and BD 241C
respectively.

ABSOLUTE MAXIMUM RATINGS BD242 BD242ABD2423|BDZ42C
Vcer  Collector-emitter voltage (Rge = 100Q)| -55V | —70V | —-90V ‘ —115V
Vceo  Collector-emitter voltage (Ig = 0) -45vV | -60V | -80V | —100V
Vego  Emitter-base voltage (Ic = 0) -5V
Ic Collector current -3A
lem Collector peak current —5A
Ig Base-current -1A
Piot Total power dissipation at Tgase <25°C 40W
Tamb <25°C 2W

Tetg Storage temperature —65 to 150°C

j Junction temperature 150°C

INTERNAL SCHEMATIC DIAGRAM c

MECHANICAL DATA

“‘Collector connected 1o tab.

5/80

: ?32
s H
; i
g ma i i )
b / 5:54
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THERMAL DATA

F{th j-case
th j-amb

Thermal resistance junction-case
Thermal resistance junction-ambient

max
max

3.13
62.5

°C/W
°C/W

ELECTRICAL CHARACTERISTICS (T..sc = 25°C unless otherwise specified)

Parameter Test conditions Min. Typ. Max.| Unit
lceo Collector cutoff for BD 242 and BD 242A
current (Ig = 0) Vee = -30V -0.3 | mA
for BD 242B and BD 242C
Ve = —60V -0.3 | mA
lces Collector cutoff for BD 242 Ve = —45V -0.2 | mA
current (Vge = 0) for BD 242A Ve = —60V -0.2 | mA
for BD 242B V¢ = 80V -0.2 [ mA
for BD 242C Ve = -100V -0.2 { mA
IEBO Emitter cutoff VEB = -5V -1 | mA
current (Ic = 0)
Vceo (sus)"Collector-emitter lc = =30mA
sustaining voltage | for BD 242 -45 Y
(Ig=0) for BD 242A -60 \'
for BD 242B -80 Vv
for BD 242C -100 \'%
Vce say” Collector-emitter Ic = -3A Is = —0.6A 121V
saturation voltage
Vee* Base-emitter Ic = -3A Vce = -4V -1.8 \
voltage
heg* DC current gain Ic =-1A Vce = -4V 25 —
|c = -3A VCE = -4V 10 -
hte Small signal lc = -0.5A Ve = =10V
current gain f = 1KHz 20 —_
Ilc =-0.5A V¢ =-10V
f = 1MHz 3 —

* Pulsed: pulse duration = 300us, duty cycle <2%.
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EPITAXIAL-BASE NPN

POWER LINEAR AND SWITCHING APPLICATIONS

The BD 243, BD 243A, BD 243B and BD 243C are silicon epitaxial-base NPN
power transistors in Jedec TO-220 plastic package, intended for use in medium
power linear and switching applications.
The complementary PNP types are the BD 244, BD 244A, BD 244B and BD 244C
respectively.

ABSOLUTE MAXIMUM RATINGS

BD243 IBD243A|BD243B|BDZ43C

Veso
Vceo
VeBo
I
lem
Is
Ptot
Tstg

i

Collector-base voltage (I =0)
Collector-emitter voltage (Ig = 0)
Emitter-base voltage (Ic = 0)
Collector current

Collector peak current

Base current

Total power dissipation at T¢ase <25°C
Storage temperature

Junction temperature

45v 60V 80V 100V

5V
6A

10A
2A

65W

—65 to 150°C
150°C

45V ' 60V | 80V I 100V

INTERNAL SCHEMATIC DIAGRAM

MECHANICAL DATA

5/80
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THERMAL DATA

Rinjcase  Thermal resistance junction-case max 192 °C/W
Rinj-amp  Thermal resistance junction-ambient max 625 °C/W

ELECTRICAL CHARACTERISTICS (T = 25°C unless otherwise specified)

Parameter Test conditions Min. Typ. Max.| Unit
lceo Collector cutoff for BD 243 and BD 243A
current (lg = 0) Vce = 30V 0.7 | mA
for BD 243B and BD 243C
Ve = 60V 0.7 | mA
lces Collector cutoff for BD 243 Ve = 45V 0.4 [ mA
current (Vge = 0) for BD 243A Ve = 60V 0.4 | mA
for BD 243B V¢ = 80V 0.4 [ mA
for BD 243C V¢ = 100V 0.4 | mA
lero Emitter cutoff Veg = 5V 1| mA

current (Ic = 0)

Vceo (sus) “Collector-emitter | Ic = 30mA

sustaining voltage | for BD 243 45 \Y
(Ig=0) for BD 243A 60 \"
for BD 243B 80 Vv
for BD 243C 100 \Y
Vce say)® Collector-emitter Ic = 6A Ig=1A 15| V
saturation voltage
Vge* Base-emitter lc = 6A Vce = 4V 2V
voltage
hee* DC current gain Ic =0.3A Vee = 4V 30 —
IC = 3A VCE = 4V 15 -
hte Small signal lc = 0.5A Vce = 10V
current gain f = 1KHz 20 —
Ic = 0.50 Vee = 10V
f = 1MHz 3 —

* Pulsed: pulse duration = 300us, duty cycle <2%.
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EPITAXIAL-BASE PNP

POWER LINEAR AND SWITCHING APPLICATIONS

The BD 244, BD 244A, BD 244B and BD 244C are silicon epitaxial-base PNP
power transistors in Jedec TO-220 plastic package intended for use in medium
power linear and switching applications.
The complementary NPN types are the BD 243, BD 243A, BD 243B and BD 243C
respectively.

ABSOLUTE MAXIMUM RATINGS

BD244 |BD244A‘

BD244B|BD_244C

Vceso
Veeo
Veso
I
lem
Is
Ptot
Tstg

i

Collector-base voltage (lg = 0)
Collector-emitter voltage (Ig = 0)
Emitter-base voltage (Ic = 0)
Collector current

Collector peak current

Base current

Total power dissipation at Tcase 625°C
Storage temperature

Junction temperature

—60V

_45V ‘
—60V

—-45V

-100V

_80V ’
—100V

-80V

-5V
—6A
-10A
—2A

65W

—65 to

150°C

150°C

INTERNAL SCHEMATIC DIAGRAM

MECHANICAL DATA

5/80
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THERMAL DATA

1.92
62.5

°C/W
°C/W

max
max

Thermal resistance junction-case
Thermal resistance junction-ambient

Rth j-case
Rth j-amb.

ELECTRICAL CHARACTERISTICS (T . = 25°C unless otherwise specified)

Parameter Test conditions Min. Typ. Max.| Unit
lceo Collector cutoff for BD 244 and BD 244A
current (g = 0) Vce = =30V -0.7 | mA
for BD 244B and BD 244C
VCE = —-60V -0.7 | mA
Ices Collector cutoff for BD 244 Vg = —45V —-0.4 [ mA
current (Vgg = 0) for BD 244A Ve = -60V -0.4 | mA
for BD 244B Ve = -80V -0.4 | mA
for BD 244C Ve = —100V -0.4 | mA
lego Emitter cutoff Vgg = -5V -1 | mA
current (Ic = 0)
Vceo (sus)*Collector-emitter IC = -30mA
sustaining voltage | for BD 244 —45 \Y
(Ig=0) for BD 244A -60 \
for BD 244B -80 \
for BD 244C -100 \Y,
Vce say” Collector-emitter lc = —6A Ig =-1A 15| V
saturation voltage
Vge* Base-emitter Ic = —6A Vce = -4V 2|V
voltage
heg* DC current gain lc = -0.3A Vce = -4V 30
IC =-3A VCE = -4V 15
hte Small signal lc=-05A Ve =-10V
current gain f = 1KHz 20
IC = -0.5A VCE =-10V
f=1MHz 3

*Pulsed: pulse duration = 300us, duty cycle <2%
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EPITAXIAL-BASE NPN

MEDIUM POWER LINEAR AND SWITCHING APPLICATIONS

The BD 433, BD 435 and BD 437 are silicon epitaxial-base NPN power transistors in
Jedec TO-126 plastic package, intended for use in medium power linear and switching
applications.
The BD 433 is especially suitable for use in car-radio output stages.

The complementary PNP types are the BD 434, BD 436 and BD 438 respectively.

ABSOLUTE MAXIMUM RATINGS

BD 433 I BD 435 | BD 437

VCBO
CES
CEO
EBO

Collector-base voltage (I = 0)

Collector-emitter voltage (Vgg = 0)

Collector-emitter voltage (Ig = 0)
Emitter-base voltage (I =0)
Collector current

Collector peak current (t < 10ms)

Base current

Total power dissipation at T ,;,<25°C

Storage temperature
Junction temperature

22V
22V
22V

32V
32V
32v
5V
4A
7A
1A
36 W
-65 to 150°C
150°C

45V
45V
45V

INTERNAL SCHEMATIC DIAGRAM

MECHANICAL DATA

1) Within this Fegion the cross-section of the leads, is unéo

10/82

Dimensions in mm

Ta e
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THERMAL DATA

Rth j-case
th j-amb

Thermal resistance junction-case
Thermal resistance junction-ambient

max
max

3.5
100

°C/W
°C/W

ELECTRICAL CHARACTERISTICS (T, = 25°C unless

otherwise specified)

Parameter Test conditions Min. Typ. Max.| Unit
lceo Collector cutoff for BD433 Veg= 22V 100 | pA
current (Ig = 0) for BD435 Veg= 32V 100 | pA
for BD437 Veg= 45V 100 | pA
lces Collector cutoff for BD433 Veg= 22V 100 | pA
current (Vg = 0) for BD435 Vee = 32V 100 | pA
for 3D437 Vee= 45V 100 | pA
leso Emitter cutoff Vegg= 5V 1| mA
current (Ic=0)
Veo sus)® Collector-emitter lc = 100mA
sustaining voltage for BD433 22 \
(Ig=0) for BD435 32 \
for BD437 45 \
Vcesay® Collector-emitter lc = 2A lg = 0.2A
saturation voltage for BD433 02 05|V
for BD435 02 05| V
for BD437 02 06|V
Vge* Base-emitter voltage | I = 10 mA V= 5V 0.58 \
lc =2A Vee= 1V
for BD433 11|V
for BD435 11|V
for BD437 12|V
heg* DC current gain Ilc =10mA V= 5V
for BD433 40 130 —
for BD435 40 130 —
for BD437 30 130 —
Ilc = 500mA V= 1V 85 140 —
Ic =2A Vee= 1V
for BD433 50 —
for BD435 50 —
for BD437 40 —
hFE1/hFEz*Matched pair lc = 500mA V= 1V 14| —
fr Transition frequency | I = 250mA V= 1V 3 MHz

* Pulsed: pulse duration = 300 ps, duty cycle = 1.5%
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EPITAXIAL-BASE PNP

MEDIUM POWER LINEAR AND SWITCHING APPLICATIONS

The BD 434, BD 436 and BD 438 are silicon epitaxial-base PNP power transistorsin Jedec
TO-126 plastic package, intended for use in medium power linear and switching appli-

cations.

The BD 434 is especially suitable for use in car-radio output stages.
The complementary NPN types are the BD 433, BD 435 and BD 437 respectively.

ABSOLUTE MAXIMUM RATINGS

BD 434 l BD 436 | BD 438

VCBO
CES
CEO
EBO

Collector-base voltage (Iz = 0)
Collector-emitter voltage (Vgg = 0)
Collector-emitter voltage (Ig = 0)
Emitter-base voltage (I = 0)
Collector current

Collector peak current (t < 10ms)
Base current

Total power dissipation at T .., <25°C
Storage temperature

Junction temperature

-22V
-22V
-22V

-32v
-32V
-32V
-5V
-4A
-7TA
-1A
36 W
-65 to 150°C
150°C

-45V
-45V
-45V

INTERNAL SCHEMATIC DIAGRAM

MECHANICAL DATA

10/82

Dimensions in mm
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THERMAL DATA

Rinj-case  Thermal resistance junction-case max 3.5 °C/W
Rinj-amp  Thermal resistance junction-ambient max 100 °C/W

ELECTRICAL CHARACTERISTICS (T, = 25°C uniess otherwise specified)

Parameter Test conditions Min. Typ. Max.| Unit
lceo Collector cutoff for BD434 Veg= -22V -100 | pA
current (I = 0). for BD436 Veg= -32V -100 | pA
for BD438 Veg= -45V -100 | pA
lces Collector cutoff for BD434 Vee= -22V -100 | pA
current (Vgg = 0) for BD436 Vee= -32V -100 | pA
for BD438 Vee= -45V -100 | pA
leso Emitter cutoff Veg= -5V -1 | mA
current (Ic=0)
Veeo sus)™ Collector-emitter lc = -100mA for BD434 -22 \
sustaining voltage for BD436 -32 Vv
(lg=0) for BD438 -45 \
Vee sayy®  Collector-emitter lc = -2A lg = -0.2A
saturation voltage for BD434 -0.2 05| V
' for BD436 -0.2 05| V
for BD438 -02 -06| V
Vee* Base-emitter voltage | | = -10 mA V= -5V -0.58 \
lc =-2A Vg=-1V
for BD434 11 Vv
for BD436 -11 \
for BD438 12|V
heg * DC current gain Il = -10mA V= -5V
for BD434 40 140 —
for BD436 40 140 —
for BD438 30 140 —
lc = -500mA V= -1V 85 140 —
lc =-2A  Vg= -1V
for BD434 50 —_
for BD436 50 —_
for BD438 40 —
Pee, /hFEz*Matched pair lc = -500mAV=-1V 14| —
fr Transition frequency | | = -2560mA V= -1V 3 MHz

* Pulsed: pulse duration = 300 ps, duty cycle = 1.5%
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EPITAXIAL-BASE NPN

MEDIUM POWER LINEAR AND SWITCHING APPLICATIONS

The BD 439 and BD 441 are silicon epitaxial-base NPN power transistorsin Jedec TO-126

plastic package, intended for use in power linear and switching applications.
The complementary PNP types are the BD 440 and BD 442 respectively.

ABSOLUTE MAXIMUM RATINGS

BD 439 l BD 441

VCBO
CES
CEO
EBO

Collector-base voltage (I = 0)
Collector-emitter voltage (Vg = 0)
Collector-emitter voltage (I = 0)
Emitter-base voltage (I = 0)

Collector current

Collector peak current (t < 10ms)
Base current o

Total power dissipation at T, <25°C
Storage temperature

Junction temperature

60V 80V
60V 80V
60V 80V
5V
4A
TA
1A
36 W
-65 to 150°C
150°C

INTERNAL SCHEMATIC DIAGRAM ¢

MECHANICAL DATA

10/82
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THERMAL DATA

lqth j-case
th j-amb

Thermal resistance junction-case
Thermal resistance junction-ambient

3.5
100

max
max

°C/W
°C/W

ELECTRICAL CHARACTERISTICS (T.,,. = 25°C unless otherwise specified)

Parameter Test conditions Min. Typ. Max. | Unit
lceo Collector cutoff for BD439 Veg= 60V 100 | pA
current (I = 0) for BD441 Veg= 80V 100 | pA
lces Collector cutoff for BD439 Vee= 60V 100 | pA
current (Vge =0) for BD441 Vee= 80V 100 | pA
lego Emitter cutoff Vegg = 5V 1 | mA
current (I = 0)
Veeo sus)® Collector-emitter ic= 100mA for BD 439 160 \'
sustaining voltage for BD 441 80 \Y
(lg=0)
Ve say®  Collector-emitter lc= 2A lg= 0.2A 08 | V
saturation voltage
Vge* Base-emitter voltage | Ic= 10 mA V= 5V 0.58 \'
lc=2A Vee= 1V 15V
hee* DC current gain lc=10mA V= 5V
forBD 439 |20 130 —
for BD 441 15 130 —
lc= 500mA V= 1V
forBD 439 (40 140 —_
forBD 441 |40 140 —
lc=2A Vee= 1V
forBD 439 |25 —
for BD 441 15 —
hFE1/hFE2*Matched pair lc= 500mA V= 1V 14| —
fr Transition frequency | Ig= 250mA Vge= 1V 3 MHz
* Pulsed: pulse duration = 300 ps, duty cycle = 1.5%
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Safe operating areas
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Transition frequency
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EPITAXIAL-BASE PNP

MEDIUM POWER LINEAR AND SWITCHING APPLICATIONS

The BD 440 and BD 442 are silicon epitaxial-base PNP power transistors in Jedec TO-126
plastic package intended for use in power linear and switching applications.
The complementary NPN types are the BD439 and BD441 respectively.

ABSOLUTE MAXIMUM RATINGS

BD 440 | BD 442

Veeo Collector-base voltage (Ig = 0)

Vces Collector-emitter voltage (Vgg = 0)

Vceo Collector-emitter voltage (Iz = 0)
EBO Emitter-base voltage (I = 0)

Io Collector current

lom Collector peak current (t < 10ms)

lg Base current

Piot Total power dissipation at T,,,<25°C
stg Storage temperature

Tj Junction temperature

-60V -80V
-60V -80V
-60V -80V
-5V
-4A
-7TA
-1A
36 W
-65 to 150°C
150°C

INTERNAL SCHEMATIC DIAGRAM ¢

MECHANICAL DATA

2gma 78mx
R o~y m'x
T EN - E
=13 3
J et
o _-‘é c
& o
Nl
e
ogmex 12 22]]
Jloss las]

(1) Within this region the cross-section of the leads is uncontrolled
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THERMAL DATA

ch j-case
th j-amb

Thermal resistance junction-case
Thermal resistance junction-ambient

max
max

3.5
100

°C/W
°C/W

ELECTRICAL CHARACTERISTICS (T, = 25°C unless otherwise specified)

Parameter Test conditions Min. Typ. Max.| Unit
Iceo Collector cutoff for BD440 Veg= -60V "-100 pA
current (I = 0) for BD442 Veg= -80V -100 | pA
lces Collector cutoff for BD440 Ve = -60V -100 | pA
current (Vgg = 0) for BD442 Vee= -80V -100 | pA
lego Emitter cutoff Vegg= -5V -1 | mA
current (Ic=0)
Veeo sus)” Collector-emitter lc = -100mA
sustaining voltage for BD 440 -60 \
(lg=0) for BD 442 |-80 v
Veesay®  Collector-emitter lc =-2A lg = -0.2A -08 | V
saturation voltage
Vge* Base-emitter voltage | I = -10mA V= -5V -0.58 \Y
lc =-2A  Vg= -1V 15| V
hee* DC current gain lc =-10mA V= -5V
forBD 440 |20 140 —
forBD 442 (15 140 —
lc = -500mA V= -1V
forBD 440 (40 140 —
forBD 442 ({40 140 —
lc =-2A  Vge= -1V
for BD 440 (25 —
for BD 442 (15 —
hee,/hee,*Matched pair Ilc = -500mAV = -1V 14| —
fr Transition frequency | Iz = -250mA V= -1V 3 MHz

* Pulsed: pulse duration = 300 ps, duty cycle =

1.5%
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Transition frequency
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EPITAXIAL-BASE NPN

MEDIUM POWER LINEAR AND SWITCHING APPLICATIONS

The BD 533, BD 535 and BD 537 are silicon epitaxial-base NPN power transistors in
Jedec TO-220 plastic package, intended for use in medium power linear and switching
applications.
The complementary PNP types are the BD 534, BD 536 and BD 538 respectively.

ABSOLUTE MAXIMUM RATINGS

BD 533 ’ BD 535 l BD 537

VCBO
CES
CEO
EBO

|Cv IE

|B

Ptot
stg
i

Collector-base voltage (Ig = 0)

Collector-emitter voltage (Vgg = 0)
Collector-emitter voltage (Ig = 0)

Emitter-base voltage (I =0)
Collector and emitter current
Base current

Total power dissipation at T ,,,<25°C

Storage temperature
Junction temperature

45V
45V
45V

60V
60V
60V
5V
8A
1A
50 W
-65 to 150°C
150°C

80V
80V
8oV

INTERNAL SCHEMATIC DIAGRAM

MECHANICAL DATA

Collector connected to tab.

10/82
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. 12.7mie.
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THERMAL DATA

Rinjcase  Thermal resistance junction-case max 25 °C/W
thj-amb  1hermal resistance junction-ambient max 70 °C/W

ELECTRICAL CHARACTERISTICS (T .. = 25°C unless otherwise specified)

Parameter Test conditions Min. Typ. Max.| Unit
leeo Collector cutoff for BD533 Veg= 45V 100 | pA
current (I = 0) for BD535 Veg= 60V 100 | pA
for BD537 Veg= 80V 100 | pA
lces Collector cutoff for BD533 Ve = 45V 100 | pA
current (Vgg = 0) for BD535 Ve = 60V 100 | pA
for BD537 Vee= 80V 100 | pA
leBO Emitter cutoff Vgg = 5V 1| mA
current (I;=0)
Vceo sus)® Collector-emitter lc = 100mA for BD533 45 \Y
sustaining voltage for BD535 60 Vv
(Ilg=0) for BD537 80 Y
Vee sapy®  Collector-emitter lc = 2A Ig = 0.2A 081 V
saturation voltage lc = 6A lg = 0.6A 0.8 \Y
Vge* Base-emitter voltage | I = 2 A Vee= 2V 154 V
nee* DC current gain Ilc =10mA V= 5V
for BD533 20 —
for BD535 20 —
for BD537 15 —
Ilc = 500mA Vge= 2V 40 —
lc =2A Veg= 2V
for BD533 25 —
for BD535 25 —
for BD537 15 —
fr Transition frequency | I = 500mA V= 1V 3 12 MHz
hge groups**: J Ic =2A Vee= 2V 30 7% —
lc = 3A Veg= 2V 15 —
K Ic =2A Vee= 2V 40 100 | —
lc =3A Veg= 2V 20 —_
I

* Pulsed: pulse duration = 300 ps, duty cycle = 1.5%
** Only on request
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Safe operating areas
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Transition frequency

G-2423
fr T
(MHz) Vee=Iv
— N
N
AN
10 \
N
N\
. N\
0
107 1 Ic (A)
Saturated switching characteristics
G-2492
t T
(us)8 [
R Vec=30v
Ig1=-lg2
‘ heg=10
2
—_—
N
1 NS
S
8
1 ~N
s ~f - y
~ \ y
‘
N N
N Y
2
ton
2 4 6 8 2 6 8
107 1 1c(A

Prot
w)

50

30

Collector-base capacitance

2424
-
‘1\_}..
™™
\
N
N
2 4 6 8 2 4 6 8 2 4L 6 8
10" 1 10 VegW)
Power rating chart
G-2495
50 100 TeaselC)

97



EPITAXIAL-BASE PNP

MEDIUM POWER LINEAR AND SWITCHING APPLICATIONS

The BD 534, BD 536 and BD 538 are silicon epitaxial-base PNP power transistors in Jedec
TO-220 plastic package, intended for use in medium power linear and switching appli-
cations.

The complementary NPN types are the BD 533, BD 535 and BD 537 respectively.

ABSOLUTE MAXIMUM RATINGS BD 534 ' BD 536 | BD 538

Veeo Collector-base voltage (I = 0) -45V -60V -80V

Vces Collector-emitter voltage (Vg = 0) -45V -60V -80V
cEO Collector-emitter voltage (Ig = 0) -45V -60V -80V

Veso Emitter-base voltage (I = 0) -5V

I, Ie  Collector and emitter current -8A

B Base current -1A

Piot Total power dissipation at T ,,,<25°C 50 W

Tetg Storage temperature -65 to 150°C

T Junction temperature 150°C

INTERNAL SCHEMATIC DIAGRAM c

MECHANICAL DATA Dimensions in mm

" Collector connected to tab.

: 15,873

4 B!

oy
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THERMAL DATA

Rinj-case  Thermal resistance junction-case max 25 °C/W
thji-amb  Thermal resistance junction-ambient max 70 °C/W
ELECTRICAL CHARACTERISTICS (T.,.. = 25°C unless otherwise specified)
Parameter Test conditions Min. Typ. Max.| Unit
lceo Collector cutoff for BD534 Veg= -45V -100 | pA
current (I = 0) for BD536 Veg= -60V -100 | pA
for BD538 Veg = -80V -100 | pA
lces Collector cutoff for BD534 Veg = -45V -100 | A
current (Vgg =0) for BD536 Vee= -60V -100 | pA
for BD538 Vee= -80V -100 | pA
leso Emitter cutoff Vegg= -5V -1 | mA
current (Ic=0)
Veeo sus)® Collector-emitter lc = -100mA for BD 534 |-45 \
sustaining voltage for BD 536 |-60 Vv
(Ig=0) for BD 538 |-80 \
Vce saty®  Collector-emitter Ic = -2A lg = -0.2A 08| V
saturation voltage lc = -6A lg = -0.6A -0.8 \
Vge* Base-emitter voltage | I = -2A Vee= -2V 151V
hee* DC current gain lc =-10mA Vge= -5V
for BD 534 |20 —
for BD 536 |20 —
for BD 538 |15 —
lc = -500mA Vge= -2V |40 —
IC =-2A VCE= "2V
for BD 534 |25 —
for BD 536 |25 —
forBD 538 |15 —
fr Transition frequency | I = -500mA Vge= -1V |3 16 MHz
hee groups**: J Ic = -2A Vege= -2V |30 75| —
lc = -3A Vee= -2V |15 —
K Ic = -2A Vee= -2V [40 100 | —
lc = -3A Vee= -2V |20 —
* Pulsed: pulse duration = 300 ps, duty cycle = 1.5%

** Only on request
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Safe operating areas
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EPITAXIAL-BASE NPN

MEDIUM POWER DARLINGTONS

The BD 675A, BD 677, BD 677A, BD 679, BD 679A and BD 681 are silicon epitaxial-base
NPN power transistors in monolithic Darlington configuration and are mounted in Jedec
TO-126 plastic package. They are intended for use in medium power linear and switching
applications. The complementary PNP types are the BD 676A, BD 678, BD 678A, BD 680,
BD 680A and BD 682 respectively.

ABSOLUTE MAXIMUM RATINGS BD675A| BD677 |BD679 | BD681
lBD677A' BD679A '

Vego Collector-base voltage (Iz = 0) 45V ' 60V ) 8ov ‘ 100V

Veeo Collector-emitter voltage (Ig = 0) 45V 60V 80V 100V

Veso Emitter-base voltage (I = 0) 5v

I Collector current 4A

lom Collector peak current (repetitive) 6A

I Base current 100mA

Piot Total power dissipation at T, <25°C 40W

Tstg Storage temperature -65 to 150°C

T Junction temperature 150 °C

INTERNAL SCHEMATIC DIAGRAM

o e
MECHANICAL DATA o G *%

Dimensions in mm
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(1) Within this region the cross-section of the leads is uncontrolled TO-126 (SOT-32)
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THERMAL DATA

Rin j-case Thermal resistance junction-case
Rin-amo  Thermal resistance junction-ambient

max
max

3.12
100

°C/W
°C/W

ELECTRICAL CHARACTERISTICS (T, = 25°C unless otherwise specified)

current gain

f=1MHz

Parameter Test conditions Min. Typ.Max. | Unit
lceo Collector cutoff for BD675A Vg = 45V 200 | pA
current (I = 0) for BD677/677A V5 = 60V 100 | pA
for BD679/679A Vg = 80V 200 | pA
for BD681 Veg= 100V 200 | pA
leeo Collector cutoff for BD675A Vg = 22V 500 | pA
current (I = 0) for BD677/677A Vg = 30V 100 | pA
for BD679/679A V. = 40V 500 | pA
for BD681 Vee = 50V 500 | pA
lego Emitter cutoff Vegg= 5V 2| mA
current (I = 0)
Veeosus)® Collector-emitter lc = 50mA
sustaining voltage for BD675A 45 Vv
(I = 0) for BD677/677A |60 \Y
for BD679/679A |80 \'
for BD681 100 v
Veeay*®  Collector-emitter for BD677/679/681
saturation voltage Ic = 4A lg =40 mA 27|V
for BD675A/677A/679A
Ic = 2A lg = 8mA 281 V
Vege* Base-emitter voltage | for BD677/679/681
lc = 1.5A Veg = 3V 25| V
for BD675A/677A/679A
lc = 2A Vee = 3V 25| V
{ Nee* DC current gain for BD677/679/681
Ilc = 4A Veg = 3V |[110 —
for BD675A/677A/679A
lc = 2A Vee = 3V 750 —_
i Ry Small signal Ic = 1.6A Veg = 3V

* Pulsed: pulse duration = 300 ps, duty cycle = 1.5%
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EPITAXIAL-BASE PNP

MEDIUM POWER DARLINGTONS

The BD 676A, BD 678, BD 678A, BD 680, BD 680A and BD 682 are silicon epitaxial-base
PNP power transistors in monolithic Darlington configuration and are mounted in Jedec
TO-126 plastic package. They are intended for use in medium power linear and switching
applications. The complementary NPN types are the BD 675A, BD 677, BD 677A, BD 679,
BD 679A and BD 681 respectively.

ABSOLUTE MAXIMUM RATINGS BDG76A| BD678 l BD680 ' BD682
BD678A | BD680A
Veso  Collector-base voltage (I = 0) -45V I 60V l -80V I 100V
Vceo Collector-emitter voltage (Ig = 0) -45V -60V -80V -100V
Vego Emitter-base voltage (I; = 0) -5V
Ic Collector current -4A
lem Collector peak current (repetitive) -6A
Ig Base current -100mA
Piot Total power dissipation at T .., <25°C 40W
st Storage temperature -65 to 150°C
T; Junction temperature 150 °C
INTERNAL SCHEMATIC DIAGRAM
—_—
. l
o l
!
!

————— ___] R1Typ.10kfL

7
$-1037/1 Rz7yp.1500

MECHANICAL DATA

Dimensions in mm

9. 7max ) 78max
~ oy
NN ::5: [ yan O sl go
NN &l (=}
Ll ] | ; :‘g_l
€
E
A iy
E — B
0gma 12 22] |
loss 44 ;
. PO32
(1) Within this’ region the cross-section of the leads is uncontrolied TO-126 (SOT'sz)
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THERMAL DATA

Rth j-case
th j-amb

Thermal resistance junction-case
Thermal resistance junction-ambient

3.12
100

max
max

°C/W
°C/W

ELECTRICAL CHARACTERISTICS (T_,,, = 25°C unless otherwise specified)

Parameter Test conditions Min. Typ. Max.| Unit
lceo Collector cutoff for BD676A Veg = -45V -200 | pA
current (I = 0) for BD678/678A Vg = -60V -100 | pA
for BD680/680A Vg = -80V -200 | pA
for BD682 Veg = -100V -200 | pA
lceo Collector cutoff for BD676A Ve =-22V -500 | pA
current (I = 0) for BD678/678A Ve = -30V -100 | pA
for BD680/680A V= -40V -500 | pA
for BD682 Vee = -50V -500 | pA
lego Emitter cutoff Vegg = -5V -2 | mA
current (Ic = 0)
Vceosus)® Collector-emitter Ic = -50 mA
sustaining voltage for BD676 A -45 Y
(g = 0) for BD678/678A |[-60 \Y
for BD680/680A (-80 Vv
for BD682 -100 Y
Vee say*®  Collector-emitter for BD678/680/682
saturation voltage Ic = -4A lg = -40mA 27 |V
for BD676A/678A/680A
Ic = -2A lg = -8mA -2.8
Vge* Base-emitter voltage |for BD678/680/682
Ic = -1.5A Vee= -3V 25 |V
for BD676A/678A/680A
Ic = 2A Veg= -3V 25 | V
heg* DC current gain for BD678/680/682 )
Ic = -4A Veg= -3V [110 —
for BD676A/678A/680A
Ic = -2A Vee= -3V [750 —_
Nte Small signal Ilc = -1.5A Veg= -3V
current gain f =1MHz 1 —
* Pulsed: pulse duration = 300 ps, duty cycle = 1.5%
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G-2742

Safe operating areas -I¢ S - —

(A) Flc MAX (PULSEDY)

—+
—+

*
AY
c
i
m

>0

)
0
=

11 AY 10us
Tc MAX (CONTINUOUS \

EERIINA
DC OPERATION \ \
. * FOR SINGLE NON \ 100us]__|
REPETITIVE PULSE \ }
\
BD676A—P
BD678 — BD678A 1ms
BD680 - BD680OA
BD682
10ms
107
1 10 10° Vg (V)
DC current gain DC transconductance
6-2754 6-2741
hre -lc
: (A) [
4 Vcg=-3
AT N
3 /
2 r)
Veg=-3
10° l/ 2 /
8
6
1
: |
102 2 4 6 8 2 4 6 8
107 1 -lc (A 0 05 1 15 Vg (V)
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Collector-emitter saturation Collector-emitter saturation

voltage voltage
G-2646 G-2750
“VeE(sat) Ve ean) | ]
v ) \
hre=250 5
2 X = Te=3A4—
N
u!\—?—
! i
1A ——
! v 05A—
=~
—— 05
0
107 1 1) 0 1 2 3 -lg (ma)
Small signal current gain Saturated switching characteristics
n G-2755 ¢ -27561
8
fe : (s
4
[T
2
10° N Vec=-30V
s heg250
4 I81=-1g;
2 Ig=-15A
Vep=-3V 1
cE f
10?, L —
6 X i t
4 \‘ S
2 \_J
Ton ~N
10 4
6
4
2
1 2 4 68 2 4 68 2 4 68 2 4 68 ‘0_‘ 2 4 6 8
1073 1072 10 1t (MHZ) 1 ~Ic (a)
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EPITAXIAL-BASE NPN

POWER LINEAR AND SWITCHING APPLICATIONS

The BD705, BD707, BD709 and BD711 are silicon epitaxial-base NPN power transistors
in Jedec TO-220 plastic package intended for use in power linear and switching

applications.

The complementary PNP types are the BD706, BD708, BD710 and BD712 respectively.

ABSOLUTE MAXIMUM RATINGS

BD705 | BD707 ‘ BD709 ' BD711

Veeo Collector-base voltage (I = 0)

Vees Collector-emitter voltage (Vg = 0)

Vceo Collector-emitter voltage (I3 = 0)
EBO Emitter-base voltage (I = 0)

Ic Collector current
I Base current
Piot Total power dissipation at T, <25°C

Storage temperature

stg s
Junction temperature

|

45V
45V
45V

60V
60V
60V

80V
80V
80V

5V
12A
5A
75W
-65 to 150°C
150°C

100V
100V
100V

INTERNAL SCHEMATIC DIAGRAM

MECHANICAL DATA

10/82 110
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Dimensions in mm




THERMAL DATA

Rinjcase  Thermal resistance junction-case max 1.67 °C/W
Rinjamp  Thermal resistance junction-ambient max 70 °C/W

ELECTRICAL CHARACTERISTICS (T.,,. = 25°C unless otherwise specified)

Parameter Test conditions Min. Typ. Max.| Unit
lceo Collector cutoff for BD705 Veg= 45V 100 | pA
current (I = 0) for BD707 Veg= 60V 100 | pA
for BD709 Veg= 80V 100 | pA
for BD711 Veg= 100V 100 | pA
Tease = 150°C
for BD705 Veg= 45V 1| mA
for BD707 Veg= 60V 1| mA
for BD709 Veg= 80V 1| mA
for BD711 Veg= 100V 1] mA
lceo Collector cutoff for BD705 Veg= 22V 1| mA
current (I = 0) for BD707 Vee= 30V 1| mA
for BD709 Vee= 40V 1| mA
for BD711 Vee= 50V 1| mA
leso Emitter cutoff Vegg= 5V 1] mA
current (I = 0)
Veeous)® Collector-emitter lc = 100 mA
sustaining voltage for BD705 45 \Y
(g = 0) for BD707 60 \Y
for BD709 80 \
for BD711 100 \"
Vegeay®  Collector-emitter Ic =4A lg =04A 11V
saturation voltage
Veek* Knee voltage lc =3A lg = ** 0.4 \
Vge* Base-emitter voltage| I = 4A Vee= 4V 15| V
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ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max.| Unit

heg* DC current gain lg 0.5A V= 2V 40 120 400 | —
2A Vee= 2V
for BD705 30 —
for BD707 30 —

for BD709 30 —

lo —4A  vge= av
for BD705 |20 30 150 | —

for BD707 15 150 | —
for BD709 15 150 | —
for BD711 15 150 | —

lc =10A  Vge= 4V
for BD705 5 10 —
for BD707 5 10 —

for BD709 8 -—
for BD711 8 —
fr Transition frequency | I =300mA V= 3V 3 MHz

* Pulsed: pulse duration = 300 ps, duty cycle = 1.5%
** Value for which I = 3.3 AatVg: = 2V

6-2468
Safe operating areas Ic , J L l [ [ { ] ”
(A)
Ic MAX PULSE OPERATION #
10 N 10us
N\
\C AN
AN g=\ 1004 <
DC OPERATION \NANA
N\
1ms
#FOR SINGLE NON |
REPETITIVE PULSE H1YH0ms
1 I A ¥
N
’ |
BD70!
BD707 \
BD709
BDOT
107
1 10 107 Vee(v)
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DC current gain DC transconductance

G-4859 G- 4863
hFE i VBE(on)
(V)
4
z /
3 =
10, i Veg =4V [
; : /
Veg=4V
2
107,
6
. N
2 N S 1 P
10, \‘ b1 -~
s N 1
&
N
’ J
! .2 2 468 2 4 68 2 4 68 2 4 68 °_|
10 10 1 10 Ic(A) 10 1 10 Ic(A)
Collector-emitter saturation voltage Transition frequency
G- 4864 G-2427.
VcE(sat) fr
), (MHz) Veg=3V
2
hrg= 10 6
o, /
s 1
. ' 5
2
4 N
L / \\
6
4 3 \
2
16'3 i 2
6
4 'l
1
2
-2
10 _'2 4 68 2 4 68 2 4 68 2 4 688 0
10 1 10 10 Ic(A) 10t 1 1. (A)
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Collector-base capacitance

G- 4860

Cceo
(pF)

150

100

50

-1

10

Ptot
(W)

75

50

25

Power rating chart

10 Veg (V)

~2397

\\
N
N\
N
N
50 100 150 Tease(™C)

Saturated switching characteristics

G- 4861
t =
(ps) i
. Vec=30V
Igy=dg2
‘ heg=10
12
ts
B L
1’
S
8
6
4 o \\
ton N
N
2
- 2 4 6 8 2 4 6 8
16 1 Ic (A)




EPITAXIAL-BASE PNP

POWER LINEAR AND SWITCHING APPLICATIONS

The BD706,BD708,BD710 and BD712 are silicon epitaxial-base PNP power transistors in
Jedec TO-220 plastic package, intended for use in power linear and switching appli-
cations.

The complementary NPN types are the BD705, BD707, BD709 and BD711 respectively.

ABSOLUTE MAXIMUM RATINGS BD706 | BD708 | BD710 l BD712

Vego Collector-base voltage (Ig = 0) -45V -60V -80V -100V

Vees Collector-emitter voltage ¥Vg = 0) -45V -60V -80V -100V

Vceo Collector-emitter voltage (Ig = 0) -45V -60V -80V -100V

Vero Emitter-base voltage (I = 0) -5V

Ic Collector current -12A

I Base current -5A

Prot Total power dissipation at T ,,.<25°C 75W

Tag Storage temperature -65 to 150°C :
i Junction temperature 150°C

INTERNAL SCHEMATIC DIAGRAM ¢

MECHANICAL DATA Dimensions in mm

Collector connected to tab.

§ ax

15.8m%

| agen
12,770 _l_
B

/}'«f{' 254 25
e —CE’L
e

T0-220
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THERMAL DATA

Rinj-case  Thermal resistance junction-case
th j-amb Thermal resistance junction-ambient

max 1.67
max 70

°C/W
°C/W

ELECTRICAL CHARACTERISTICS (T, = 25°C unless otherwise specified)

Parameter Test conditions Min. Typ. Max.| Unit
lcso Collector cutoff for BD706 Veg= -45V -100 | pA
current (I = 0) for BD708 Veg= -60V -100 | pA
for BD710 Veg= -80V -100 | pA
for BD712 Veg= -100V -100 | pA
Tease= 150°C
for BD706 Veg= -45V -1 [ mA
for BD708 Veg= -60V -1 mA
for BD710 Veg= -80V -1 mA
for BD712 Veg= -100V -1 mA
lceo Collector cutoff for BD706 Vee= -22V -1 mA
current (I = 0) for BD708 Veg= -30V -1 mA
for BD710 Vee= -40V -1 mA
for BD712 Vee= -50V -1 mA
lego Emitter cutoff Vegg= -5V -1| mA
current (I = 0)
Veeous)® Collector-emitter lc. = -100mA
sustaining voltage for BD706 -45 \"
(g = 0) for BD708 -60 \
for BD710 -80 Vv
for BD712 -100 \Y
Vee@ay®  Collector-emitter lc =-4A lg =-04A 11 Vv
saturation voltage
Veek* Knee voltage lc = -3A lg = ** -0.4 \
Vige* Base-emitter voltage | I = -4A Vee= -4V 15|V




ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max.| Unit
heg* DC current gain lc =-05A V= -2V 40 120 400 | —
Ic = -2A Vee= -2V
for BD706 30 —
for BD708 30 —
for BD710 30 —
lc = -4A Vee = -4V
for BD706 20 30 150 | —
for BD708 15 150 | —
for BD710 15 150 | —
for BD712 15 150 | —
lc =-10A  Vge= -4V
for BD706 5 12 —
for BD708 5 12 —
for BD710 8 —_
for BD712 8 —
fr Transition frequency | | = -300mA V= -3V 3 MHz
* Pulsed: pulse duration = 300 ps, duty cycle = 1.5%
** Value for which I = -3.3 AatVg = -2V
Safe operating areas 1 [ l l | I T [ [H ok
=ic
(A)
Ic MAX PULSE OPERATION *
10 Sm— v 10us
\\ N
AN
N 1004 <
DC OPERATION N\, A
N
.lll|3
*FOR SINGLE NON
REPETITIVE PULSE kﬁ- 10ms
‘ {\
BD706)
B8D708
BD710
BD712
10" .

17

10°— Vg (V)



DC current gain DC transconductance.

G- 4852 G- 485
hFe = VBE(on) I
4 (v) l
. /
3
10 B

6 i

‘ Veg = 4V z Veg=4V

2

2
10

==

¢ ~

‘

2 N N 1 ” 4

10 8 et 1

6

4

2

1 g 2 468 2 468 2 4 68 2 4 68 -

10 10 1 10 Ic (A) 10 1 10 'C (A)
Collector-emitter saturation Transition frequency
voltage

. G- 4855 G-2426
Vee(sat) fr
v, (MHz) Veg=-3V
2
6
10 B

6 ™

Y —1 5 \\

2 ) N

1 . 4

6

4 3

. /

" I'd
10, == z

6

¢ 1

2

<2
10 _‘Z 4 68 2 4 68 2 4 68 22 4 68 O
10 1 10 10 Ic(A) 10 1 “Ic(a)
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Collector-base capacitance

G-48
Cco Ll
(pF)|
200
N
N

100 \\

-1

10 1 10 Ve (V)

Power rating chart

Ptot -2_913 ? ]
(W)
75
N\
N\
50 \\
. N
N
\\
) 50 100 150 Teacel®C)

t
(ps)
6

4

10"

Saturated switching characteristics

G-4857
T T
I 1
|
Vcc=30V
lg1=1g2
heg= 10
ts
T~
I s ‘ ™
e — \
ton N
N
2 4 8 6 8
1 Ic(A)
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EPITAXIAL-BASE NPN

POWER LINEAR AND SWITCHING APPLICATIONS

The BD 905, BD 907, BD 909, BD 911 are silicon epitaxial-base NPN power transistors in
Jedec TO-220 plastic package. They are intended for use in power linear and switching
applications.

The complementary PNP types are the BD 906, BD 908, BD 910 and BD 912 respectively.

ABSOLUTE MAXIMUM RATINGS BD905 L BD907 | BD909 | BD911
Veeo Collector-base voltage (Iz = 0) 45V . 60V | 80V ‘ 100V
Veeo Collector-emitter voltage (Ig = 0) 45V 60V 80V 100V
Vero Emitter-base voltage (I = 0) 5V

lg, g Emitter and collector current 15A

Ig Base current 5A

Piot Total power dissipation at T ... < 25°C 90w

Tetg Storage temperature -65 to 150°C

T Junction temperature 150°C

INTERNAL SCHEMATIC DIAGRAM ¢

MECHANICAL DATA Dimensions in mm
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THERMAL DATA

Rinj-case ~ Thermal resistance junction-case

max 1.4

°C/W

ELECTRICAL CHARACTERISTICS (T_,,. = 25°C unless otherwise specified)

Parameter Test conditions Min. Typ. Max.| Unit
lco Collector cutoff for BD905 Veg= 45V 500 | pA
current (Ig=0) for BD907 Veg= 60V 500 | pA
for BD909 Veg= 80V 500 | pA
for BD911 Veg =100V 500 | pA
Tease= 150°C
for BD905 Veg= 45V 5| mA
for BD907 Veg= 60V 5| mA
for BD909 Veg= 80V 5| mA
for BD911 Vg =100V 5] mA
lceo Collector cutoff for BD905 Vee= 30V 1| mA
current (I =0) for BD907 Vee= 30V 1| mA
for BD909 Vee= 40V 1| mA
for BD911 Vee= 50V 1] mA
leo Emitter cutoff Vegg = 5V 1| mA
current (I=0)
Vceo sus)” Collector-emitter Ilc = 100mA
sustaining voltage for BD905 45 \Y
(Ilg=0) for BD907 |60 Vv
for BD909 |80 \Y
for BD911 100 Vv
Vce sapy®  Collector-emitter lc = 5A lg = 0.5A 11V
saturation voltage Ilc = 10A lg = 2.5A 3| V
Vge saty* Base-emitter Ilc = 10A lg = 2.5A 25| V
saturation voltage
Vge* Base-emitter voltage | I = 5A Vee= 4V 15| V
heg* DC current gain Ilc = 05A V= 4V 40 250
Ilc =5A Vee= 4V 15 150 | —
Ilc = 10A Vee= 4V 5 —
fr Transition frequency | I = 0.5A Vee= 4V 3 MHz

* Pulsed: pulse duration = 300 ps, duty cycle = 1.5%
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Safe operating areas

G-2628
Ics
(A) s
4
2 | 1c MAX #PULSE_OPERATION
T N lOr-|'751'<1 10 us
0, 2 S 100 pstHH
- -t
¢ [ DC_ OPERATION NN 1ms
“ AN
!
: *FOR SINGLE NON i
REPETITIVE PULSE
", i
¢ 1
¢ [BD 505
BD 907
2 8D 909
BD 911
107
2 4 6 8 2 4 8 4 6 8
1 10 10? Vee (V)
DC transconductance
G- 4863
VBE(on)
(V)
A
Veg =4V I
2 /
4 A
]
—P'W
[
=1
10 1 10 Ic(A)

DC current gain

G-48
hFE
“ T
2
3
10,
6
“ Veg=4V
2
2
10 =
¢ ~
. N
2
10, at
6
4
2
1 '12 LGG_II 68 2 4 68 2 4 68
10 10 1 10 Ic(A)

Collector-emitter saturation voltage

G- 4864
Vce(sat)
V),
2
hFE

10 : £

i i

“ I s

2 VA
1 8
6
‘
2
10,
6
4
2
-2

10 _|2'I.65 2 68 2 4 68 2 4 68
10 10 10 Ie(a)
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Base-emitter saturation voltage Transition frequency

G- 4858 G-2612___
VBE (sat), r
V) ] (MHz)
I
Veg=4V
2 I
Rred10
I
- .| 6
15
4 '/7 N
»
y. 1
1 //, A
2
0.5 0
16" 1 10 Ie(A) 1072 107 1 Ic ‘
Collector-base capacitance Power rating chart
G- 4860 G-264. o
Ccso Piot
(pF) (W)
150 120
N\
90
100
N
— N
™ 60 N
N N
AN
50 N
30 N
N
[
=1
10 1 10 Veg (V) 0 50 100 150 Tease (°C)
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EPITAXIAL-BASE PNP

POWER LINEAR AND SWITCHING APPLICATIONS

The BD 906, BD 908, BD 910 and BD 912 are silicon epitaxial-base PNP power transistors
in Jedec TO-220 plastic package.
They are intended for use in power linear and switching applications.

The complementary NPN types are the BD 905, BD 907, BD 909 and BD 911 respectively.

ABSOLUTE MAXIMUM RATINGS

BD906 l BD908 | BD910 I BD912

Veso
CEO
EBO

e o

B
Ptot
stg

i

Collector-base voltage (I = 0)
Collector-emitter voltage (Ig = 0)
Emitter-base voltage (I = 0)

Emitter and collector current

Base current

Total power dissipation at T ;< 25°C
Storage temperature

Junction temperature

-45V -60V ‘ -80V I -100V
-45V -60V -80V -100V
-5V
-15A
-5A
90w
-65 to 150°C
150°C

INTERNAL SCHEMATIC DIAGRAM

MECHANICAL DATA

Collector connected to tab.

10/82
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THERMAL DATA

l:‘th j-case

Thermal resistance junction-case

max 1.4

°C/W

ELECTRICAL CHARACTERISTICS (T ,,. = 25°C unless otherwise specified)

125

Parameter Test conditions Min. Typ. Max.| Unit
lceo Collector cutoff for BD906 Veg = -45V -500 | pA
current (I =0) for BD908 Veg = -60V -500 | pA
for BD910 Veg = -80V -500 | pA
for BD912 Veg = -100V -500 | pA
Tease = 150°C
for BD906 Veg = -45V -5 | mA
for BD908 cg= -60V -5 | mA
for BD910 cg= -80V -5 | mA
for BD912 Veg= -100V -5 | mA
lceo Collector cutoff for BD906 Vee = -30V -1 | mA
current (I =0) for BD908 Vee = -30V -1 | mA
for BD910 Vg = -40V -1 mA
for BD912 Ve = -50V -1 | mA
leso Emitter cutoff Veg = -5V -1 | mA
current (I =0)
Veeo sus)™ Collector-emitter lc = -100mA
sustaining voltage for BD906 -45 Vv
(Ig=0) for BD908 |[-60 Y%
for BD910 |[-80 \
for BD912 |-100 \
Vce sapy®  Collector-emitter lc = -5A lg = -0.5A 1] Vv
saturation voltage lc =-10A lg = -2.5A 8|V
Vge sayy® Base-emitter lc = -10A lg = -2.5A 25| V
saturation voltage
Vee* Base-emitter voltage | I = -5A Vee = -4V 151V
heg* DC current gain lc =-05A Vge= -4V |40 250 | —
lc = -5A ce= -4V |15 150 | —
Ilc =-10A  Vgi=-4V |5 —
fr Transition frequency | I = -0.5A V= -4V |3 MHz
* Pulsed: pulse duration = 300 ps, duty cycle 1.5%




Safe operating areas DC current gain

G-2627 G- 4852
e s ; hFE
(A) ¢ u .
.
2
2 | 1¢ MAX *PULSE _OPERATION 103e
\L\Oms\\ 10 us 6
10 = i NN = 100 psi 4 Veg = 4V
] [EE
s [ DC OPERATIONINGIN, 1ms 2
o — AN Y
N\ 10
A\ 5 >
! *FOR SINGLE NON ! . e
REPETITIVE PULSE
L X ! N
3 10 8 N
¢ BD 906 :
BD 908
2 BD 910 2
BD 912
107 I 1
2 4 6 8 2 4 6 8 2 4 6 8 .22 466.“2 4 68 2 4 68 2 4 68
1 10 10? Vg (V) 10 - 10 1 10 I (A)
DC transconductance Collector-emitter saturation voltage
G- 4853 v G- 4855
VBE(on) T CE(sat)
(V) v,
Ji 2
10 s 7
: heg=1 F
2 I 7
VeE=4V] ‘
2
1 8
6
.
1 ) Z
-, )
L 10 »
6
“
2
<2
R 10_,2 4 68 2 4 68 ZLSBZZ 4 68
10 3 10 ) 10 1 10 10 Ic(A)
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Base-emitter saturation voitage

G- 4854
VBE(sat) ]
v) ]
heg=10
) FE
1
0
4 .
10 1 10 Ic(A)

Collector-base capacitance

. G-4856
Ccao
(pF)
200
N
N

100 S

-1

10 1 10 veg (V)

(MH2)

Prot
(w)

120

90

60

30

Transition frequency

G-2613 -
VCE=-AV
N
A1 A
Pal
107 107! -Ig (A
Power rating chart
G-264.

N,
\\
AN
N
N
N
50 100 150 Tcase (°C)




EPITAXIAL-BASE NPN/PNP

POWER DARLINGTONS

The BDV65, BDV65A, BDV65B, are silicon epitaxial-base NPN transistors in monolithic
Darlington configuration and are mounted in SOT-93 plastic package. They are intended for
use in power linear and switching applications.

The complementary PNP types are BDV64, BDV64A, BDV64B respectively.

ABSOLUTE MAXIMUM RATINGS * PNP | BDV64 | BDV64A | BDV64B
NPN | BDV65 | BDV65A ' BDV65B

Veeo Collector-base voltage (Ig = 0) 60V l 8ov } 100V
Vceo Collector-emitter voltage (Ig = 0) 60V 8oV 100V
Vego Emitter-base voltage (I = 0) 5V
le Collector current 12A
lem Collector peak current (repetitive) 20A
g Base current 0.5A
Piot Total power dissipation at T, < 25°C 125W
Tstg Storage temperature -65 to 150°C

i Junction temperature 150°C

* For PNP types voltage and current values are negative

INTERNAL SCHEMATIC DIAGRAMS

5103611 E

MECHANICAL DATA Dimensions in mm

-Collector connected to tab.

15.2° .5
SR 20 "

&
£
1B )
oSt

| NN

—ger
G

i ;
- lll' ik

oo

(sim. to TO-218) SOT-93

10/82 128



THERMAL DATA

Rithj-case Thermal resistance junction-case max. 1 °C/W
ELECTRICAL CHARACTERISTICS (T, = 25°C unless otherwise specified)
Parameter Test conditions Min. Typ. Max.| Unit
leso Collector cutoff for BDV64/5 Veg = 60V 400 | pA
current (Ig = 0) for BDV64A/SA Vg = 80V 400 | nA
for BDV64B/5B Vg = 100V 400 | uA
Tease = 150°C
for BDV64/65 Vg = 30V 2 | mA
for BDV64A/5A Vg = 40V 2 | mA
for BDV64B/5B V5 = 50V 2 | mA
lceo Collector cutoff for BDV64/65 Vg = 30V 1| mA
current (Ig = 0) for BDV64A/S5A Vg = 40V 1| mA
for BDV64B/5B Vg = 50V 1| mA
iEBO Emitter cutoff VEBO =5V 5| mA
current (I¢ = 0)
Vceo sus) Collector-emitter Ic = 30mA
sustaining voltage for BDV64/65 60 \Y
(lg =0) for BDV64A/5A 80 \Y)
for BDV64B/5B 100 \%
Vcegat) © Collector-emitter lc =5A lg = 20mA 21V
saturation voltage
Vee *  Base-emitter Ic =5A Vee =4V 25|V
voltage
hge ©  DC current gain le= 1A Ve = 4V 2500 -
lc = BA Ve = 4V 1000 -
le = 10A Vee = 4V 500 -
Ve Parallel diode I =5A 1.2 \")

forward voltage
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ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max.|Unit

hfe Small signal lc =5A Vce =4V 60 —
current gain f=1MHz

Ceo Collector-base Veg = 10V le=0 100 pF
capacitance f=1 MHz

ton Turn-on time 0.5 us

. Ilc =5A lg; = 20mA 1.1 %% | us

tg Storage time 1.3 us

'B2 = 20A VCC = 16V
i 25 * % MS
t; Fall time 10 us

* Pulsed: pulse duration = 300 s duty cycle = 1.5%
** For PNP types

For PNP types voltage and current values are negative

Safe operating areas Safe operating areas
G- 4746 G-4745
Ic ] l | ] PULSE OPERATIONS* 1 Ic I | I ‘ | PULSE OPERATIONS* |
(A) “I"1 “MAX PULSED f<—10us (A) "1, MAX PULSED 10us
c N V.#——wo,us c N | Ned—1000s
10 P\ \ . 10 DN —
8| Ic MAX CONT NG — 8| Ic MAX CONT. NG =
6 { NG \ 1ms 6 ] N \ 1ms
| NNk 5ms ‘ [ A = —5ms
¢ DC_OPERATION \ DC OPERATION
I SFOR SINGLE NON ] 2T¥FOR SINGLE NON \
REPETITIVE PULSE \ REPETITIVE PULSE
1 1 \
3 —+ 1 1 6 ]l
4 - 11 &
| = 4
b BOV 64 —= -1 2 BOV6S ™
BOV64A— ggxgg,a |
. BDV64B O B8 1
10! 4 6 8 2 & 6 8 2 10 & 6 2 4 6 8 2
1 10 102 Veg (V) 1 10 102 Veg (V)
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hFE
8

6

4

DC current gain (BDV64 series)

G-4747
SEsE=a—ce
Neg =4V ; i
\1IZS'C,/
AN
/ ’A/ T N
71400 /H‘\ N
/1 -40°C ! N
II/ I/ f
V4 L. 1
7 o ’
pd !
/ '
H 4

10
1 4 6 8 2 6 8
16 1 Ic(A)
Collector-emitter saturation voltage
(BDV64 series)
G - 4749
VCE (sat)
v)
hFE =250
2
/
T 2
=
0 1
-1
10 1 10 Ic(A)

DC transconductance (BDV64 series)

G-4748
Ic LT
(M) IVcg=4v
16
12
/
/|

8

/

7
4

/

0 08 16 24 32 Vgg(v)

VCE(sat
(v)

Collector-emitter saturation voltage
(BDV64 series)

G- 4750
3A 6 10A
N
-1
10 1 10 Ig (mA)
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DC current gain (BDV65 series)

G-4741
hee =
¢ Vd N
‘ 125°C P
/ /’/ ™N
7 Pa T
25°C
10? v —
8 .
- A
. 7
‘ /.
/ ~40°C
, / Ve =4V
10
2 4 13 8 2 4 6 8
10! 1 Ic(a)
Collector-emitter saturation voltage
(BDV65 series) s
VCE(sat) J |
(v) [bre=250
2
V'
Y
1
/
{1 1
[
10-1 1 10 Ic (A)

DC transconductance (BDV65 series)

YCE(sat)
(]

G- 4762
[ ]
1 Ve =4V
/
/
A
l,
1
08 16 2.4 32 Vgg(V)
Collector-emitter saturation voltage
(BDV65 series) A
3A 6A 10A

10-! 1 10 Ig(mA)
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EPITAXIAL-BASE NPN

POWER LINEAR AND SWITCHING APPLICATIONS

The BDW 51, BDW 51A, BDW 51B and BDW 51C are silicon epitaxial-base NPN power
transistors in Jedec TO-3 metal case. They are intended for use in power linear and

switching applications.

The complementary PNP types are the BDW 52, BDW 52A, BDW 52B and BDW 52C

respectively.

ABSOLUTE MAXIMUM RATINGS

BDWS51 ' BDWS51 AIBDW51 B,BDW51 C

Veeo Collector-base voltage (Ig = 0)

Vees Collector-emitter voltage (Vgg = 0)

Veeo Collector-emitter voltage (I = 0)
Veo Emitter-base voltage (I = 0)

lc Collector current

lom Collector peak current (repetitive)

Ig Base current

Piot Total power dissipation at T ,,.<25°C
Tstg Storage temperature

T Junction temperature

45V 60V 80V
45V 60V 80V
45V 60V 80V
5V
15A
20A
7A
125W
-65 to 200°C
200 °C

100V
100V
100V

INTERNAL SCHEMATIC DIAGRAM

MECHANICAL DATA

Collector connected to case

39,5ma
1

169

C

Dimensions in mm

g7mex, 17
1 gmax
L

$10

207

[

oo

TO-3

10/82




THERMAL DATA

R th j-case

Thermal resistance junction-case

max 1.4

°C/W

ELECTRICAL CHARACTERISTICS (T.,,, = 25°C unless otherwise specified)

Parameter Test conditions Min. Typ. Max.| Unit
lco Collector cutoff for BDW51 Veg= 45V 500 | pA
current (I = 0) for BDWS51A Vg= 60V 500 | pA
for BDW51B Vg z= 80V 500 | pA
for BDW51C V= 100V 500 | pA
Tease = 150°C
for BDW51 Veg= 45V 5| mA
for BDW51A Vg g= 60V 5| mA
for BDW51B Vg= 80V 5| mA
for BDW51C Vg z= 100V 5| mA
lceo Collector cutoff for BDW51 Vee= 22V 1] mA
current (I = 0) for BDWS1A V= 30V 1| mA
for BDW51B V= 40V 1] mA
for BDW51C V= 50V 1| mA
leBo Emitter cutoff Vgg= 5V 2 | mA
current (Ic = 0)
Vceous)® Collector-emitter Ilc = 100 mA
sustaining voltage for BDW51 |45 Vv
(lg = 0) for BDW51A (60 \
for BDW51B |80 \
for BDW51C (100 \'%
Veeeay*  Collector-emitter lc = BA lg = 0.5A 11V
saturation voltage lc = 10A lg = 2.6A 3| V
Veesay®  Base-emitter Ic = 10A lg = 2.5A 25| V
saturation voltage
Vige* Base-emitter voltage | I = 5A Vee= 4V 15| V
heg* DC current gain Ic = 5A Vee= 4V 20 150 | —
lc = 10A Vee= 4V 5 —
fr Transition frequency | I = 0.5A Veg= 4V 3 MHz
* Pulsed: pulse duration = 300 ps, duty cycle = 1.5%
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*PULSE QPERAT

— G-2679
ION||
100ps

Ie

\Q\

Safe operating areas
(A)
Ic MAX c'ON'TNuou,\

AN

(for BDW51 and BDW51A)

A
N
b AN

10

YV

TION

bC

OPERA

*FOR SIN

GLE NON
PULSE

REPETITIV

BDW51

BDWS1A

10?

Ve (V)

107

*PULSE OPERATIO

G-2680

10ps

I

|
Ic MAX

100us

Safe operating areas c
(for BDW51B and BDW51C) (A)

10

Ie MAX

CONTINUOUS N\
‘\

PIULISEID
11 AN \\\

pd

OPERATION

DC

* FOR SINGLEP

ot

1ms

REPETIT|VI

10ms

BDWS1B

BDWSIC

0™

102 Veg (V)
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DC current gain

G- 485
hrg HE
4
2
3
10 s
6 H
4
Vee=
2
2
10 B
6
4
2 !
L N,
10, ===% =
6 N
4
, N
1 -2 4 68 -1 2 4 68 2 2 4 68
10 10 1 10 Ic(A)

Collector-emitter saturation voltage

) G- 4864
VCE(sat)
) .
’ hrg=
10 ¥
6 i
s 7
2
1 8
6
P
2
10,
6
P
2
-2
10_‘ 6.8 2 468 2 8 ,2 4 68
10 1 10 10 Ie(a)

DC transconductance

G- 4863
VBE(on)
)
|
Vg =4V |
2 /
1 v
]
1171
0
~
10 1 10 Ic(A)

Base-emitter saturation voltage

G-4858
VBE (sat))
() ’l
i
2 hFE I
]
15
1 y 4
Bl
0.5
16’ 1 10 Ic(A)
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Collector-base capacitance

Transition frequency

G- 4060 6-261
Ccso fr M
(pF) (MHz)
Veg =4V
150
AN 6
100
1
N 4 al '/
N
50 “
2
0 0
1 _ B
10 1 10 veg (V) 107 107 1 Ic A
Saturated switching characteristics Power rating chart
G- 4861 6-2540
t T ——
(us) + Plot
s Voo =30V w
Ig1=1g2
4 heg=10
150
12
Ll ts
L— —— tg NG
et N — 100
S
8 NG A
6 N
4 o \\‘\
on 50 N
N N
2
AN
) 2 4 6 8 2 4 6 8
10 1 Ic (A) 0 50 100 150 Tease (°C)
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EPITAXIAL-BASE PNP

POWER LINEAR AND SWITCHING APPLICATIONS

The BDW 52, BDW 52A, BDW 52B and BDW 52C are silicon epitaxial-base PNP power
transistors in Jedec TO-3 metal case. They are intended for use in power linear and

switching applications.

The complementary NPN types are the BDW 51, BDW 51A, BDW 51B and BDW 51C

respectively.

ABSOLUTE MAXIMUM RATINGS

BDW52 |BDW52A|BDW52B|BDW52C

c0i22

Veeo Collector-base voltage (I = 0) -45V -60V -80V -100V
Vces Collector-emitter voltage (Vgg = 0) -45V -60V -80V -100V
Vceo Collector-emitter voltage (Ig = 0) -45V -60V -80V -100V
Veso Emitter-base voltage (I = 0) -5V
Ic Collector current -15A
lom Collector peak current -20A
Ig Base current -TA
Piot Total power dissipation at T ,,,<25°C 125W
Tstg Storage temperature -65 to 200°C
T Junction temperature 200 °C
INTERNAL SCHEMATIC DIAGRAM c
8
E
MECHANICAL DATA Dimensions in mm
s Collecmrkc‘onhected 1o case
; 262 B7mn iy
L.109 177
ip ]
B R i i s i
N
i IS S A
5044‘09

10/82
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THERMAL DATA

Rinj-case ~ Thermal resistance junction-case max 1.4 °C/W

ELECTRICAL CHARACTERISTICS (T, = 25°C unless otherwise specified)

Parameter Test conditions Min. Typ. Max.| Unit
lceo Collector cutoff forBDW52  V g= -45V -500 | pA
current (I = 0) for BDW52A V g= -60V -500 | pA
for BDW52B V g= -80V -500 | pA
for BDW52C Vg= -100V -500 | pA
Tease = 150°C
for BDW52 Vi g= -45V -5 | mA
for BDW52A V g= -60V -5 | mA
for BDW52B V gz= -80V -5 | mA
for BDW52C V. g= -100V -5 | mA
lceo Collector cutoff forBDW52 V= -22V -1 | mA
current (I = 0) for BDW52A Vo= -30V -1 | mA
for BDW52B V= -40V -1 | mA
for BDW52C V= -50V -1 | mA
lego Emitter cutoff Veg = -5V -2 | mA
current (I = 0)
Veeosusy™ Collector-emitter Ic = -100 mA
sustaining voltage for BDW52 [-45 Vv
(lg = 0) for BDW52A |-60 Vv
for BDW52B |-80 Vv
for BDW52C |-100 Y
Vee@aty®  Collector-emitter lc = -5A lg = -0.5A 1]V
saturation voltage Ic = -10A Ig = -2.5A B3|V
Veesay®  Base-emitter Ic = -10A lg = -25A 25|V
saturation voltage
Vge* Base-emitter voltage | I = -5A Vee= -4V 15|V
heg* DC current gain Ic = -5A Veg= -4V 20 150 | —
Ic = -10A Veg= -4V 5 —
fr Transition frequency | I = -0.5A V= -4V 3 MHz

* Pulsed: pulse duration = 300 ps, duty cycle = 1.5%
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G-2682

Safe operating areas -1 T T 11 * Pe— 0N
(for BOW52 and BDW524) A‘; Ic MA]X BIULISElD P%SE—\QPERAT'?S'JLS
Ic MAX CONTINUOUSN\ | \\
‘\
F. AN
4

N

DC OPERATION

*FOR SIN
REPETIT

39
Fim
z
o
4

PULSE

BDWS52
BDWS52A ¥

102-VCE v)

107
1 10
G-2681

Safe operating areas -1 T 11 *PULSE |
(for BOW52B and BDW52C) _ C |Ic MAX PULSED bR il lh IR
A 171 N \\ ]
\T N\ N100ps
N,
ya

y 4

Ic MAX CONTINUOUS

Lt

DC OPERATION

KFOR SINGLE NON

REPETIT
1ms

<
'O

10ms

BDW52B
BDWS2C

10% Vg (V)

107
10
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DC current gain

G-4852
hFE
.
2
1036
6
4 VC =4V
2
2
10 B
. <
“ .
2 \ \
N
10 s -
6
4
2
1 2 L66_|2 4 68 2 4 68 2 4 68
10 10 1 10 Ic (A)
Collector-emitter saturation voltage
G- 4855
Vce(sat)
E
v 11§
2
10 CEHE—
o Pre=10

S

2 4 68 2 4 68 2 4 68 2 4 68

Ic(A)

DC transconductance

G- 4953
VBE(on) l
(v) [
z Vee=4V
1 e
=1
-1
10 1 10 Ie (A)

Base-emitter saturation voltage

G- 4854
VBE(sat) |
V) L
hpg=10
9 FE
v,
4
1
ma—
0
N}
10 1 10 1c(A)
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Collector-base capacitance

G-4B856

CcBo

(pF)

200

N
J
100 = N
-
10 1 10 ve (V)

Saturated switching characteristics

G-4857
' T
(ps) 1
6 Vecg=30V
Ig1:=1g2
‘ heg= 10
|
2
ts
™
/ \‘ L s
1 =t Ne ~
[
N
6
4 A
ton N
N
2
~1 2 4 6 8 2 4 6 8
10 1 Ie(A)

Transition frequency

G-2613
3

(MH2z)

Veg=-4V

107

Prot
w)

150

100

50

107"

Power rating chart

~Ig (A

62540

50

150

Tease (°C)
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EPITAXIAL-BASE NPN

MEDIUM POWER DARLINGTON

The BDW 91 is a silicon epitaxial base NPN transistor in monolithic Darlington confi-
guration mounted in Jedec TO-39 metal case. It is intended for use in switching and
linear applications. The complementary PNP type is the BDW92.

ABSOLUTE MAXIMUM RATINGS

cso  Collector-base voltage (I = 0)

\Y
Veeo Collector-emitter voltage (I g= 0)
\Y

EBO Emitter-base voltage (I ;= 0)

Ic Collector current
Ig Base current
Piot Total power dissipation at T 4, <

<25°C

T amp <25°C

Storage temperature
Junction temperature

180
180
6

4
100
10

1
-65 to 200
200

o O 3
O0SS>r<<c<

INTERNAL SCHEMATIC DIAGRAM

$-1036/1

MECHANICAL DATA

Collector connected to case

8.5max ]

6.6m 12.7min

Dimensions in mm

5
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THERMAL DATA

Rin jcase  Thermal resistance junction-case
thj-amp  Thermalresistance junction-ambient

max 17.5
max 175

°C/W
°C/W

ELECTRICAL CHARACTERISTICS (T .= 25°C unless otherwise specified)

Parameter Test conditions Min. Typ. Max. | Unit

lceo Collector cutoff V=180V 50 | uA
current (Ic=0)

lceo Collector cutoff Vce=90V 50 | HA
current (I 3= 0)

lego Emitter cutoff Vge=6V 0.4 2| mA
current (I;=0)

Vceo (sus)*Collector-emitter lc =50mA 180 \
sustaining voltage

Ve say® Collector-emitter lg =2A lg =4mA 2|V
saturation voltage

Vige* Base-emitter Ic =2A V=2V 25| V
voltage

hee* DC current gain lc =2A Vce=5V 1000 3000 -

lc =50mA V=5V 150 300 -

Ve* Parallel diode le =2A 25| V
forward voltage

he Small signal lc =0.5A V=2V 20 -
currente gain f=1MHz

* Pulsed: pulse duration =300 usec, duty cycle =1%
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G-3926

Safe operating areas I Tc MAX PULSED PULSE OPERATION*—}
(A) - ) Ous
. ] 100
Ic MAX'N MHS
CONT ims \| [l
2
N \
1
8 O
6 1T N\
DC OPERATION
4 N \
A \
2
f«FOR SINGLE NON \
., [REPETITIVE PULSE 1IN
10 =
‘\
¢ X
4
2
10°?
2 4 6 8 2 4 6 8 2 4 6 8
1 10 102 N80 Vg (V)
DC current gain DC transconductance
6-3920 6-3921
PFE s e
¢ (A
™
2 / \ 3
0, - ,\ | I\%g=2v
f \ Veg=5Y 7
7 \ 2
2
102 VCE =2V \
o 2
. . /
‘ y,
2
10
2 4 6 8 2 4 2 4 6 8
102 10-! ' Ic (A) 0 05 1 15 Vgg (V)
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Collector-emitter saturation voltage Collector-emitter saturation voltage

G-39: G-3923
VeEtsat) Veeat) lc'_
() ) i l3a
hr =500 1111 1 "';ﬁ:
1.5 heg =250 3 Hh i 05A H--H
hpg=50~{ || | LI 0,1 A
NHL I | L]
s
7
. 1/ 2 \\ \
\
\ N
- N ~
05 H Ll y \‘\ N I
0 0
2 4 68 2 4 68 2 4L 6 8 2 4 6 8 2 4 6 8 2 4 6 8
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