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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ALPHANUMERICAL INDEX

Type

BD 175
BD 176
BD 177
BD 178
BD 179
BD 180
BD 233
BD 234
BD 235
BD 236
BD 237
BD 238
BD 239
BD 239A
BD 2398
BD 239C
BD 240
BD 240A
BD 240B
BD 240C
BD 241
BD 241A
BD 241B
BD 241C
BD 242
BD 242A
BD 242B
BD 242C
BD 243
BD 243A
BD 243B
BD 243C
BD 244
BD 244A
BD 244B
BD 244C
BD 433
BD 434
BD 435
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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 675A
BD 676A
BD 677
BD 677A
BD 678
BD 678A
BD 679
BD 679A
BD 680
BD 680A
BD 681
BD 682
BD 705
BD 706
BD 707
BD 708
BD 709
BD 710
BD 711
BD 712
BD 905
BD 906
BD 907
BD 908
BD 909
BD 910
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BD 911
BD 912
BDV 64
BDV 64A
BDV 64B
BDV 65
BDV 65A
BDV 65B
BDW 51
BDW 51A
BDW 51B
BDW 51C
BDW 52
BDW 52A
BDW 52B
BDW 52C
BDW 91
BDW 92
BDW 93
BDW 93A
BDW 93B
BDW 93C
BDW 94
BDW 94A
BDW 94B
BDW 94C
BDX 53
BDX 53A
BDX 53B
BDX 53C
BDX 53E
BDX 53F
BDX 53S
BDX 54
BDX 54A
BDX 54B
BDX 54C
BDX 54E
BDX 54F
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Type

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 125S
BU 325
BU 326
BU 326A
BU 326S
BU 406
BU 406D
BU 406H
BU 407
BU 407D
BU 407H
BU 408
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218
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249
255
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255
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Type

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

ni1ona

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
BUW 32
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Type

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

DIV 29
DUN 4

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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383
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395
397
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A11
T

417
423
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435
441
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445
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449
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464
466
469
469
474
476
480
484
484
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ALPHANUMERICAL INDEX (continued)
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D44 C1
D44 C2
D44 C3
D44 Cc4
D44 C5
D44 C6
D44 Cc7
D44 C8
D44 C9
D44 C10
D44 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 900
MJ 901
MJ 1000
MJ 1001
MJ 2500
MJ 2501
MJ 2955
MJ 3000
MJ 3001
MJ 4030
MJ 4031
MJ 4032
MJ 4033
MJ 4034
MJ 4035
MJ 10004
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MJ 10004P
MJ 10005
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MJ 11011
MJ 11012
MJ 11013
MJ 11014
MJ 11015
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MJE 340
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MJE 700
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MJE 13002
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TIP 29

TIP 29A
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TIP 32A
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TIP 41
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TIP 47
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TIP 100
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Type

TIP 132
TIP 135
TIP 136
TIP 137
TIP 140
TIP 141
TIP 142
TIP 145
TIP 146
TIP 147
2N 3055E
2N 3439
2N 3440
2N 3713
2N 3714

ANl 274
LN O7 19

2N 3716
2N 3789
2N 3790
2N 3791
2N 3792
2N 4234
2N 4235
2N 4236
2N 4895
2N 4896
2N 4897
2N 5038
2N 5039
2N 5151
2N 5152
2N 5153
2N 5154
2N 5190
2N 5191
2N 5192
2N 5193
2N 5194
2N 5195
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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 £O70
<IN VO 0

2N 6032
2N 6033
2N 6034
2N 6035
2N 6036
2N 6037
2N 6038
2N 6039
2N 6050
2N 6051
2N 6052
2N 6053
2N 6054
2N 6055
2N 6056
2N 6057
2N 6058
2N 6059
2N 6107
2N 6109
2N 6111
2N 6121
2N 6122
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2N 6123
2N 6124
2N 6125
2N 6126
2N 6282
2N 6283
2N 6284
2N 6285
2N 6286
2N 6287
2N 6288
2N 6290
2N 6292
2N 6354
2N 6386

2N G297
£iv OO0/

2N 6388
2N 6486
2N 6487
2N 6488
2N 6489
2N 6490
2N 6491
2N 6496
2N 6544
2N 6545
2N 6546
2N 6547
2N 6702




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 1to 15A; Veeo 22 to 180V

NPN and PNP types THERMAL P—VA‘PDX A’l GLASS
DXIDE

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

Medium f+ (2 to 20 MHz)

High ruggedness

Monolithic Darlington capability

EPITAXIAL BASE

lc | Vceso | Veeo | Prot Package NPN PNP h 9 1c/V \% i I/t
(A) v) v) w) niE ?A/\;:)E me(n:xE?:/t) (A(;mBA)
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
1 100 100 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 1 50| ‘T‘O‘—“QZ‘OE TIP110. | TIP115 | 1000 | ‘1‘.9/9 2.50 2.0/8
2| 80| 80 | 50| TO-220 | TIP111 | TIP116 1o | 280 L 20/
2| 100 | 100 | 50 | TO-220 | TIP112 |TIP117 | 1000 | 1.0/4 | 250 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
920 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

WWWWwWwwww WwWww

Darlington types.



SELECTION GUIDES BASED ON TECHNOLOGY AND PACKAGES

(continued)

EPITAXIAL BASE (continued)

lc |Vceo [Vceo | Prot | package NPN PNP h @I v v ° 1/
(A) V) ) w) mFu% (CA/\IC)E maCxE(S\aIt) (A(;mi)
4| 40 | 40 | 40 | TO-126 |2N5190 | 2N5193 25 | 1.50/2 | 0.60 | 1.50/150
I 4| 80 | 60 | 40 | TO-126 |BD677 | BDG678 750 | 1.50/3 | 250 |1.50/6
* 4| 80| 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
*l 4| 100 | 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
*l 4| 45 | 45 | 40 | TO-126 | BD675A | BD676A | 750 | 2.0/3 | 280 2.0/8
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
*l 4] 60| 60 | 40 | TO-126 | BD677A | BD678A | 750 | 2.0/3 | 280 2.0/8
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
*l 4| 80 | 80 | 40 | TO-126 |BD679A | BDG8OA | 750 | 20/3 | 280 | 20/8
4| 80 | 80 | 50 | TO-220 | BD537 | BD538 15| 2.0/2 | 0.80 2.0/200
*| 4| 180 | 180 | 10 | TO-39 | BDW91 | BDW92 | 1000 | 20/5 | 20 2.0/4
*l's| 60 | 60 | 65 | TO-220 | TIP120 | TIP125 | 1000 | 3.0/3 | 20 3.0/12
* 51 80| 80 | 65 | TO-220 | TIP121 | TIP126 | 1000 | 3.0/3 | 20 [ 3.0/12
* 5 [ 100 | 100 | 65 | TO-220 | TIP122 | TIP127 | 1000/ 3.0/3 | 20 3.0/12
*l 6| 45| 45 | 50 | TO-220 | BDW23 | BDW24 | 750 | 20/3 | 20 | 2.0/8
*l 6 60| 60 | 50 | TO-220 | BDW23A | BDW24A | 750 | 2.0/3 | 2.0 2.0/8
* 6| 80| 80 | 50 | TO-220 | BDW23B | BDW24B | 750 | 2.0/3 | 2.0 2.0/8
*I 6 | 100 | 100 | 50 | TO-220 | BDW23C | BDW24C | 750 | 2.0/3 | 2.0 2.0/8
6 | 140 | 140 | 60 | TO-220 | BDXB3E | BDXS4E | 500 | 2.0/5 | 20 | 2.0/10
*| 6| 180 | 150 | 15 | TO-39 | BDX53S | BDX54S | 500 | 2.0/5 | 2.0 2.0/8
*| 6| 160 [ 160 | 60 | TO-220 | BDX53F | BDX64F | 500 | 2.0/5 [ 20 | 20/10
6| 45| 45 | 65 | TO-220 | BD243 | BD244 15| 3.0/4 | 150 6.0/1000
6| 40| 40 | 65 | TO-220 | TIP41 TIP42 15| 3.0/4 | 150 6.0/600
6| 60| 60 | 65 | TO-220 | BD243A | BD244A 15| 3.0/4 | 150 6.0/1000
6| 60| 60 | 65 | TO-220 | TIP41A | TIP42A 16| 3.0/4 | 150 6.0/600
6| 8 | 80 | 65 | TO-220 | BD243B | BD244B 15| 3.0/4 | 1.50 6.0/1000
6| 80 | 8 | 65 | TO-220 | TIP41B | TIP42B 15| 3.0/4 | 150 6.0/600
6 | 100 | 100 | 65 | TO-220 | BD243C | BD244C 15| 3.0/4 | 150 6.0/1000
6 | 100 | 100 | 65 | TO-220 | TIP41C | TIP42C 15| 3.0/4 | 150 6.0/600

* Darlington types.
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*

* ¥

EPITAXIAL BASE (continued)

* ok k kK x k%

*

* ok kK

e | Veao |Veeo | Prot | package NPN PNP | heg i Ic/Vee | Veesat Ic/lg
W W min | (AV) | max(V) | (A/mA)
7| 80| 70 2N6292 | 2N6107 | 30| 4.0/2 | 1.0 2.0/200

7| 40| 30 2N6288 | 2N6111 30| 40/3 | 1.0 3.0/300
8| 40| 40 | |2ne386 | | 3.0/6
‘8| 45| 45 | BDX53 | BDX54 3012
8| 60} 60t | BDX53A | BDX54A | 3.0/12
8| 60| 60 | 90 | MJ1000 | MJ900 | 100! 3.0/12
8| 80| 80 | 60 ) | BDX53B | BDX54B | 3012
8| 80} 80 | [ MJ1007 | MJgO1 | T 30412
8| 100 | 100 | ' BDX53C | BDX54C | 3.0/12
8| 60| TIP130 | TIP135 4.0/16
B B0 0 | TIP131 | TIP136 4.0/16
81 100 J“;Ttp‘a‘:%z; | TIP137 . 40/16
10| 45 | 4 TO-3 | BDX85 | BDX86 4.0/16
10 60| TO-3 | BDX85A | BDX86A 4.0/16
10| 80 'TO-3 | BDX85B | BDX8GB 4.0/16
10 | 100 | 1 TO-3 | BDX85C | BDX86C 4.0/16
10| 60| € TO-220 | 2n6387 | |10 5.0/10
0] 60| /TO-3 | MJ3000 | MJ2500 | 100 5.0/20
10| 60 TO-3 | 2N5877 | 2N5875 5.0/500
10 80 ‘ TO-3 2N3715 2N3791 ‘ 5.0/500
10| 80 | 80 | 65 | TO-220 |2N6388 | | 1000 | 5.0/10
10| 80 TO-3 | MJ3001 | MJ2501 | 5.0/20
10 80 TO-3 2N5878 | 2N5876 5.0/500
10 | 100 TO-3 2N3716 | 2N3792 5.0/500
12 45 45 75 | TO-220 | BD705 BD706 4.0/400
12| 60| 60 | 75 | TO-220 | BD707 | BD708 4.0/400
12| 8 | 80 | 75 | TO-220 | BD709 | BD710 4.0/400
12 { 100 | 100 75 | TO-220 | BD711 BD712 4.0/400
12| 45 80 | TO-220 | BDW93 | BDW94 50/20
12 30 | TO-220 | BDWI3A | BDW94A 5.0/20
12 ) | | BDW93B | BDW94B 5.0/20
12 BDWO3C | BDW94C | BO/20
2] ~ | BDxs7 | BDX88 |10  60/24
12 | BDX87A | BDX88A |1 6.0/24

* Darlington types.

11




SELECTION GUIDES BASED ON TECHNOLOGY AND PACKAGES

(continued)

EPITAXIAL BASE (continued)

lc |Vcso |Veeo | Prot Package NPN PNP hee ¢ 1c/Vee | Veesat i Ic/lg
A vl v W) min | (A/V) | max (V) | (A/mA)
12 | 80| 80 | 120 | TO-3 | BDX87B | BDX88B | 20 | eo0m24
12 | 100 | 100 | 120 | TO-3 | BDX87C | BDX88C 20 | 6.0/24
15 [ 100 | 60 | 115 | TO-3 | 2N3055E | MJ2955 1.1 4.0/400

15 45 45 90 | TO-220 | BD905 BD906
15 45 45 | 125 | TO-3 BDW51 BDW52 1.0 5.0/500
15 60 60 90 | TO-220 | BD907 BD908 1.0 5.0/500
15 60 60 | 125 | TO-3 BDW51A | BDW52A 20 | 5.0/4 1.0 5.0/500

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 - Icm 0.5 to 2A; Vceo 45 to 350V

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

Low leakage

Very high f+ (up to 100 MHz)

Very high speed

Moderate ruggedness

Total base-collector passivation

EPITAXIAL PLANAR

('AC) V(CVB)O V(CVEO ':“,3; Package NPN PNP heg i Ic/Vee | Veesat i I/lg
) min | (A/V) | 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 2.5 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 2.5 0.05/5

1 450 | 350 10 TO-39 2N3439 40 |0.02/10 0.5 0.05/4
1.5 120 120 5 TO-39 BSW67 15 1.0/5 1.0 1.0/150
1.5 | 150 150 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 |0.50/5 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 1.0 5.0/500
5 150 80 7 TO-39 2N4897 1.0 5.0/500
5 100 80 | 11.7 | TO-39 2N5154 0.7 2.50/250
5 100 100 6 TO-39 2N5338 1.2 5.0/500
5 100 100 6 TO-39 2N5339 1.2 5.0/500
7 130 60 10 TO-39 BU125 1.0 5.0/500
7 100 60 10 TO-39 BUY68 1.0 5.0/500
7 150 120 10 TO-39 BUY47 1.0 5.0/500
7 330 - 60 TO-220 | BU407D 1.0 5.0/650
7 330 150 60 TO-220 | BU407 1.0 5.0/500
7 200 170 10 TO-39 BUY48 1.0 5.0/500
7 400 — 60 TO-220 | BU406D 1.0 5.0/650
7 400 200 60 TO-220 | BU406 1.0 5.0/500
7 400 200 50 TO-3 BUY18S 1.0 5.0/500
8 | 330 | 150 | 60 | TO-220 | BUBO7 15 5.0/50
8 400 | 200 | 60 | TO-220 | BUSO6 15 5.0/50

Darlington types.
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SELECTION GUIDES BASED ON TECHNOLOGY AND PACKAGES

(continued)

MULTIEPITAXIAL PLANAR — Igy1to 70A; Vcgo 75 to 450V

¢ range up to 70A

Good hgg linearity

Very low leakage

High switching speed

High E,,, capability

Total base-collector passivation

THERMAL P-VAPOX Al
0XIDE

MULTIEPITAXIAL PLANAR

lc | Veeo |Vceo | Prot Package NPN h N 1c/V v N I/l
Wl W w i | AN || s
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 1.0 1.0/200
1 450 350 40 TO-220 TIP49 10 1.0/10 1.0 1.0/200
15| 700 | 400 40 | TO-126 MJE13003 5 1.0/2 1.0 1.0/250
25| 600 | 400 | 36| TO-126 |  BUBOY 100 s 2.2 1.0/15
6| 400 | 350 | 60 | TO-220 | = BU91O 20| 408 | 18 2.50/50
*l 8| 450 | 400 | 60| TO-220 |  BU9MT 20| 4018 | 18 2.50/50
6| 500 | 450 | 60 | TO-220 BU912 20| 4018 | 18 2.0/50
10 100 80 60 | TO-3 BDY91 20 | 10.0/5 0.5 5.0/500
10 120 100 60 | TO-3 BDY90 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 20 140 | TO-3 2N5038 20 | 12.0/5 1.0 12.0/1200
20 160 125 120 | TO-3 BUX40 8 | 165.0/4 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)

@ @
] Vv Vv P.
@ | |0 | | Packese hee | I | meE | o,
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 T0-3 BUV21 10 | 25.0/4 0.6 12.0/1200
40 250 200 350 T0-3 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 BURS1 15 | 50.0/4 1.0 30.0/2000
60 350 250 350 T0-3 BURbL2 15 | 40.0/4 1.8 25.0/2000
" 70 200 125 350 TO-3 BURS0 15 | 560.0/4 1.0 35.0/2000

15




SELECTION GUIDES BASED ON TECHNOLOGY AND PACKAGES

{continued)

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

NPN and PNP types
High voltage (Vcgo up to 1000V) GLASS Al THERMAL  P-VAPOX
High power ! | 0X10E

Very good |/, and Eg, performance | | |
High switching speed L
High f+ (20 MHz)
Good stability

BT

MULTIEPITAXIAL MESA

fc | Vco |Vceo| Prot | pacyage NPN PNP | hee i Ic/Vee | Veesat e Ichg
(A ) ) 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 | TO-3 BU326 25e¢ | 1.00/5 1.5 2.50/500
6 800 375 113 | SOT-93 | BU426 25e | 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 40 | 100/181 18 © 8.0/100
15 450 | 400 | 150 | TO-3 BU931 | 40 10.0/18| 18 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 BUWA45 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-8 BU932 40 10.0/1.8 1.8 8.0/150
15 900 450 | 175 | TO-3 BUW46 7 7.0/1.56 1.5 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. ¢ T =75°C.
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Recent product introductions

EPITAXIAL BASE

@ @
lc | Vceo | Vceo | Piot Package NPN PNP
@ W | | hee | Ic/Vee | Veesat Ic/lg

min. | (A/V) max. (V) (A/mA)

50/4

% % x ok Kk ok x kK k Kk *

TIP142 | T

2N6285 | 2N6282 20/200
2N6285 | 2N6283 20/200
2N6287 | 2N6284 20/200
* Darlington types
MULTIEPITAXIAL PLANAR
1 Y v P @ e
c C€BO | YCEO | tot Package NPN he 1c/V \Y (]
(A) ) V) w) mi:. ?A/\?)E mas(i.zs(ilt) (Asmi)
«| 7| 00 ; | e
oy Sl v i e

E I I

* Darlington types



SELECTION GUIDES BASED ON TECHNOLOGY AND PACKAGES

(continued)

MULTIEPITAXIAL PLANAR (continued)

@
Ic | VcBo| VcEo| Prot | pagy NPN h Ic/V v I/l
(A) | v vy w) e o5y | AT | wSER | ma)
«| 10 | 400 | 350 | 10 BU920P 18 | 5/50
«| 10 | 450 | 400 | BU921P 18 5/50
«| 10 | 500 | 450 BU922P 18 5/50
4 40 30 D44C1 25 1.0/1 0.5 1/100
4 55 | 45 D44ca 25 1.0/1 0.5 1/100
4 70 60 Daac7 25 1.0/1 0.5 1/100
4 90 80 D44C10 25 1.0/1 0.5 1/100
10 - 30 D44H1 20 4.0/1 1.0 8/800
10 - 45 D44H4 20 4.0/1 1.0 8/800
10 — 60 D44H7 20 4.0/1 1.0 8/800
10 - 80 D44H10 20 4.0/1 1.0 8/800
4 200 125 D44Q1 20 2.0/10 1.0 2/200
4 250 175 D44Q3 20 2.0/10 1.0 2/200
4 300 | 225 D44Q5 20 2.0/10 1.0 2/200
1 | 500 | 400 TIP50 10 1.0/10 1.0 1/200
*| 15 400 | 360 BU930P 40 | 18 8/100
«! 15 | 450 | 400 BU931P 40 1.8 8/100
| 156 | 500 | 450 BU932P 53 18 8/150
7 140 90 2N6702 20 5.0/2 1.5 7/700
* Darlington types
MULTIEPITAXIAL MESA
7S VC%O Vego | fit Package NPN hrFe ? Ic/VcE VcEsat ® Ic/ig
A w min) | (AV) | max. (V) | (A/mA)
5 850 | 400 | 850 TO-220 BUV46 5.0 3.5/5 15 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 1.5 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 1.5 6.0/1200
18 1000 [ 700 | 175 TO-3 BUX48C 2.5 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 15 25/3000
40 300 | 250 | 250 TO-3 BUV22 10 20/4 1.5 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 1.5 3.0/600
3 400 | 300 | 100 SOT-93 TIP52 10 3.0/10 1.5 3.0/600
3 450 | 350 | 100 SOT-93 TIP53 10 3.0/10 1.5 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

*

TYPE

SGS-ATES SGS-ATES

TYPE NEAREST | PAGE TYPE NVE‘AREST‘ PAGE
BD 135 | BD 135 « || BD205 | BD905 | 120
BD 136 | BD 136 * || BD206 | BD906 | 124
BD 137 | BD 137 » 1| BD207 | BD907 | 120
BD 138 | BD 138 * || BD208 | BD908 | 124
BD 139 | BD 139 » || BD220 | BD537 94
BD 140 | BD 140 » || BD221 | BD533 94
BD 165 | BD 437 78|| BD222 | BD535 | 94
BD 166 | BD 438 82(| BD223 | BD538 | 98
BD 167 | BD 439 86|| BD 224 | BD 534 98
BD 168 | BD 440 90|| BD 225 | BD 536 98
BD 169 | BD 441 86|| BD 226 | BD 375 *
BD 170 | BD 442 90|| BD 227 | BD 376 *
BD 175 | BD 175 | 48|/ BD228 | BD 377 *
BD 176 | BD 176 52|| BD229 | BD378 | =
BD 177 | BD 177 48|| BD 230 | BD 379 *
BD 178 | BD 178 52|| BD231 | BD380 | +
BD179 | BD179 | 48||BD233 | BD233 | 56
BD 180 | BD 180 52|| BD 234 |‘BD 234 60
BD 181 | BD 181 * || BD235 | BD 235 56
BD 182 | BD 182 * || BD236 | BD236 | 60
BD 183 | BD 183 * || BD238 | BD238 | 60
BD 185 | BD 435 78|| BD239 | BD239 | 64
BD 186 | BD 436 82|| BD 239A | BD 239A | 64
BD 187 | BD 437 78|| BD 239B | BD 239B | 64
BD 188 | BD 438 82|| BD 239C | BC239C | 64
BD189 | BD439 | 86|| BD240 | BD 240 66
BD 190 | BD440 | 90|| BD240A| BD 240A | 66
BD 195 | BD 533 94|| BD240B | BD 240B | 66
BD 196 | BD534 | 98|| BD240C | BD240C | 66
BD 197 | BD 535 94|/ BD241 | BD241 | 70
BD198 | BD536 | 98|| BD241A| BD241A| 70
BD199 | BD537 | 94||BD241B| BD241B| 70
BD 200 | BD 538 98|| BD 241C | BD241C | 70
BD201 | BD705 | 110|| BD242 | BD242 | 72
BD202 | BD706 | 115|| BD242A| BD242A| 72
BD203 | BD707 | 110|| BD242B | BD242B | 72
BD204 | BD708 | 115|| BD242C | BD242C | 72

BD 243

BD 243A
BD 243B
BD 243C
BD 244

BD 244A
BD 2448
BD 244C
BD 245

BD 245A
BD 2458
BD 245C
BD 246

BD 246A
BD 2468
BD 246C
BD 253

BD 253A
BD 253B
BD 253C
BD 262

BD 262A
BD 2628
BD 263

BD 263A
BD 2638
BD 264

BD 264A |

BD 265
BD 265A
BD 266
BD 266A
BD 2668B
BD 267
BD 267A
BD 2678B
BD 268

Data sheet available on request
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| SGS-ATES
NEAREST

BD243

BD 243A
BD 2438
BD 243C
BD 244
BD 244A

| BD 2448
- BD 244C
BD 705

BD 707
BD 709
BD 711
BD 706

 BD708

BD710
BD 712
BUW 24
BUW 25
BU 136

BDW 23A

BDW 238
| BDX b4A

BDX 548
BDX 54C

BDX 53B
BDX 53C |
BDW94A




CROSS REFERENCE GUIDE (continued)

TYPE

BD 269A | BDW 151
BD 271 533 94
BD 272 | 98
BD 273 : 94
BD274 | BD536 | 98
BD 275 | BD 537 94
BD 276 | ' 98
BD277 | BD664 | +

BD 278 | E o

BD 301 | BD 53 94
BD 302 534 | 98
BD 303 | 3% | 94
BD 304 98
BD 311 Ve 133
BD 312 | BDW52A| 138
BD 313 L 133
BD 314 DW 528 | 138
BD 331 | 53A| 161
BD 332 | BDX54A| 173
BD 333 )X B: 161
BD 334 DX 173
BD 335 | BDX53C| 161
BD 336 X 173
BD361 | BD433 | 78
BD 361A| BD 433 78
BD 362 | BD 434 82
BD 362A 43¢ 82
BD 375 ) 375 *

BD376 | BD376 | *

BD377 | BD377 | ~

BD 378 D378 | *

BD379 | BD379 | ~

BD380 | BD38n | *

BD433 | BD433 | 78
BD434 | BD434 | 82

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
BD 539B

BD 539C|

BD 540
BD 540A
BD 5408B
BD 540C
BD 543
BD 543A
BD 543B
BD 544
BD 544A
BD 544B
BD 561
BD 562
BD 575
BD 576
BD 577
BD 578
BD 579
BD 580
BD 585

BD 2418

BD 241C

BD 242

BD 242A

' BD 2428
BD 242C
'BD 905

BD 907
BD 909

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 6

BD 676A |

* Data sheet available on request




TYPE

BD 677
BD 677A
BD 678
BD 678A
BD 679
BD 679A
BD 680

BD 681
BD 682
BD 695A
BD 696A
BD 697

BD 698

BD 699
BD 699A
BD 700
BD 700A
BD 701
BD 702
BD 705
BD 706
BD 707
BD 708
BD 709
BD 710
BD 711
BD 712
BD 733
BD 734
BD 735
BD 736
BD 737
BD 738
BD 795

BD 680A |

BD 697A 1

BD 698A |

BDW 228

o | [ ses ATES|
soearesonce || vee [SeATESloace | rvee | SESATESeace
 BD 677 102||BD 796 | BD706 | 115/ BD943 | 94
' BDG77A| 102||BD797 | BD707 | 110||BD944 | BD 534 98

BD678 | 106|/BD798 |BD708 | 115||/BD 945 | BD 535 94
| BD678A( 106(|BD799 | BD709 | 110||BD946 | BD534 | 98
| BD679 | 102||BD800 | BD710 | 115||BD 947 | BD 533‘ | 94
' BD679A| 102||BD801 | BD711 | 110||BD 948 98
' BD680 | 106({BD802 | BD712 | 115||BD 949 70
BD680OA| 106||BD805 | BD905 | 120||BD 950 72
' BD 681 102||BD806 | BDY06 | 124||BD 951 | BD 3| 70
| BD682 | 106||BD807 | BD907 | 120/|BD952 | BD242B| 72
BDX53 | 161||BD808 | BD908 | 124||BD953 | BD241C| 70
'BDX54 | 173||BD809 | BD909 | 120||BD954 | BD242C| 72
BDX53A| 161((BD810 | BD910 | 124||BDT 62 ‘:‘BDW 94A( 156
BDX 53A 161|/BD895 | BDW93 | 151||BDT62A| 156
DX 5 173||BD 896 | BDW94 | 156||BDT 62B | I 156
BDX 54A| 173||BD 897 | BDW93A| 151(|BDT63 | ‘ 151
'BDX 53B| 161||BD898 | BDW94A| 151||BDT 63A| BDW. 933 151
BDX 53B| 161||BD899 | BOW93B| 151||BDT 638 | BDW 93C| 151
BDX 54B| 173||BD 900 | BDW 94B| 156(| BDT91 | BD907 | 120
' BDX54B| 173||BD901 | BDW93C| 151||BDT92 | BD908 | 124
| BDX53C| 161||BD 902 | BDW94C| 156||BDT93 | BD909 | 120
'BDX54C| 173||BD905 | BD905 | 120||BDT94 | BD910 | 124
BD705 | 110(|BD906 | BD906 | 124||BDT 95 | BD 911 120
BD706 | 115||BD907 | BD907 | 120||BDT96 | BD912 | 124
' BD707 | 110||BD908 | BD908 | 124|/|BDV6E4 | BDV6E4 | 128
115/1BD909 | BD909 | 120|| BDV 64A| BDV 64A| 128
110|| BD910 | BD910 | 124||BDV 64B| Bl 128
115|| BD 911 | BD 91 120|| BDV 65 | | 128
110{| BD912 | BD912 | 124||BDV 65A| 65A| 128
115|| BD 933 | BD 239 64| | BDV 65B| BDV 65B| 128

94| BD934 | BD 240 66|| BDW 21 | BDW 21 *

98|| BD 935 | BD239A| 64| BDW21A| BDW21A| *

94|/ BD936 | BD240A| 66||BDW21B| BDW 21B| ~

98|| BD 937 | BD239B| 64| BDW21C| BDW21C| *

94(|BD938 | BD240B| 66||BDW22 | BDW22 | *

98|| BD939 | BD239C| 64|| BDW 22A| BDW 22A| *

110{| BD940 | BD240C| 66||BDW 22B »

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

BDW 23

BDW 23A
BDW 23B
BDW 23C
BDW 24

BDW 24A
BDW 24B
BDW 24C
BDW 51

BDW 51A
BDW 51B
BDW 51C
BDW 52

BDW 52A
BDW 52B
BDW 52C
BDW 53

BDW 53A
BDW 53B
BDW 53C
BDW 54

BDW 54A
BDW 54B
BDW 54C
BDW 63

BDW 63A
BDW 63B
BDW 63C
BDW 64

BDW 73
BDW 73A

BDW 22C |

BDW 738 | BD!
BDW 73C | B

* Data sheet availabie on request

BDW 51

BDW 51A
BDW 51B
BDW 51C
BDW 52
BDW 52A
BDW 528
BDW 52C|

BOW 23
BDW 23A

BDW 238
BDW 23C
BDW 24 |
BDW 24A
' BDW 248

BDW 24C‘

 BDX 53

BDX 53A

| BDX 538
BDX 53C.

BDW 64A | BDX 54A
BDW 64B | BDX 54B
BDW 64C |

TYPE

BDW 74

SGS-ATES |
NEAREST

TYPE

| SGs-ATES
: NEAR EST

BDW 74A[ BC

BDW 74B
BDW 74C
BDW 91
BDW 92
BDW 93
BDW 93A
BDW 93B
BDW 93C
BDW 94

BDW 94A| BL
BDW 948
BDW 94C

BDW 94B
BDW 94C
BDX 33

BDX 33A
BDX 33B
BDX 33C
BDX 34

BDX 34A
BDX 34B
BDX 34C
BDX 53

BDX 53A
BDX 53B
BDX 53C
BDX 54

BDX 54A
BDX 54B

BDX 62
BDX 62A
BDX 62B
BDX 63
BDX 63A
BDX 63B
BDX 64

'BDW 93A

| BDW 93C
| BDW 94

'BDX 53B

'BDX 548
_BDX 54C
BDX 53

BDX 53A
;‘Box 533‘
'BDX 53C |

BDX 54A
| BDX 548
BDX 54C | ‘

| BDX 85A
'BDX 858
BDX 85C

BDW 93B
BDW 94A
BDX 53
BDX 53A
Box 53C

BDX 54
BDX 54A

BDX 54

BDX 8683
BDX 86C

BDX 88A

156
156
156

156

143
147
151
151
151
151
156
156
156
156
161
161
161
161
173
173
173
173
161
161
161
161
173
173
173
173
190
190
190
185
185
185
200

BDX 64A |

BDX 64B
BDX 65

BDX 65A |

BDX 65B
BDX 70
BDX 77
BDX 78
BDX 83
BDX 83A
BDX 83B
BDX 83C
BDX 84
BDX 84A
BDX 84B
BDX 84C
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
BDX 91
BDX 92
BDX 93
BDX 94
BDX 95

BDX saB'
 BDX 88C|
| BDX 87A
BDX 878
BDX 87C
| BDX 71
BD 709
BD 710
| BDX 87
_BDX 87A
BDX 878
BDX 87C
| BDX 88
BDX 88A
BDX 88B
BDX 88C
 BDX 85
| BDX 85A
'BDX 858
BDX 85C
BDX 86 |
BDX 86A |
BDX 868
| BDX 86C
BDX 87
BDX 87A
| BDX 87B
BDX 87C
BDX 88
| BDX 88A
'BDX 88B|
BDX 88C|
BDW 21A
| BDW 22A
_BDW 218
BDW 228
BDW 21C

22




BU 406H | BU 4C

BU 607D
| BU 607D

BU 608D | ¢ ‘, 0t

* Data sheet available on request

BU922P
BU 930
| BU 930P |

BU 932P
_BUV 20

PAGE TYPE
BDX 96 * || BU 361
BDY 57 205|| BU406 | B
BDY 58 205|| BU 406D |
BDY 90 208
BDY 91 208|| BU 407 ,
BDY 92 208|| BU 407D | BU
BFX 34 210|| BU 407H
BSS 44 214|| BU 408 | |
BSW 67 218|| BU 408D
BSW 68 218|| BU 411
BU 104 * || BU412
BU 104D || BU 426
BU 104DP| 255|| BU 426A
BU 106 * || BU 606
BU 107 * || BU 606D |
BU 109 , * || BUBO7 |
BU 109D [BUG07D | * || BU607D
BU 109DP| BU 407D | 255|| BU 608
BU 110 | =
BU 111 « || BU 807
BU 125 222|| BU 810
BU 125S 226|| BU 910
BU 126 * || BU9
BU 129 * || BU912
BU 133 * || BU 920
BU 134 * ||'BU 920P
BU 137 484|| BU 921
BU 310 ~ || BU921P
BU 311 = || BU922
BU 312 || BU922P
BU322 |BUSE * || BU930
BU 322A | BU ¢ * || BU930P
BU 323 |BI 293|| BU 931
BU 323A | 293|| BU 931P
BU 326 245|| BU 932
BU 326A au 326A | 240|| BU 932P
BU 326S | BU 326S | 245|| BUR 20

23

TYPE

BUR 21
BUR 22
BUR 23
BUR 24
BUR 50
BUR 51
BUR 53
BUS 12

BUW 12A | BU

BUS 13

BUS 13A | I

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 | E
BUW 11
BUW 12

BUW 12A | BUW

BUW 24
BUW 25
BUW 26
BUW 32
BUW 34
BUW 35
BUW 36
BUW 42
BUW 44
BUW 45




CROSS REFERENCE GUIDE (continued)

Tvee | SESAes [pace || Tvee |SSSATES|pace|| Tvee | SSSATES
BUW46 | BUW46 | 366||BUX37 |BU931 | 293||Da4C2 | Daac2 | 487
BUWS57 | BUX10 | 371||BUX40 |BUX40 | 417||D44C3 | D44C3 | 487
BUW 58 | BUX 11IN| 383 || BUX40A| BUX 40 | 417 ||D44C4 | D44ac4a | 487
BUW 66 | BUW 66 * || BUX40S | BUX40 | 417 ||D44C5 | D44C5 | 487
BUWG67 | BUWG67 | * ||BUX41 |BUX41 | 423||D44C6 | D44C6 | 487
BUW73 | BUX 11 | 377|| BUX41IN| BUX 4IN| 429 ||Da4C7 | D44C7 | 487
BUX 10 | BUX 10 | 371|| BUX41S | BUX 41 | 423||D44C8 | D44c8 | 487
BUX 10S | BUX 10 | 371|[BUX42 | BUX42 | 435||D44C9 | D44C9 | 487
BUX 11 | BUX 11 | 377||BUX 43 | BUX 43 | 441||D44C10 | Da4C10| 487
BUX 11N | BUX 11N| 383|| BUX 44 | BUX44 | 443||Da4C11 | D44C11 | 487
BUX 11S | BUX 11 | 377||BUX 45 | BUW34 | 359 || D44C12 | D44C12 | 487
BUX 12 | BUX 12 | 389||BUX 46 | BUX46 | 445|| D44 H1 | D44H1 | 489
BUX 13 | BUX 13 | 395|| BUX47 |BUX47 | 447 ||D44H2 | D44 H2 | 489
BUX 14 | BUX 14 | 397 || BUX 48 | BUX48 | 449 || D44 H4 | D44 H4 | 489
BUX 15 | BUW 44 | 366 || BUX 48A| BUX 48A| 449 || D44 H5 | D44 H5 | 489
BUX 16 |BUW24 | * ||BUX48B | BUX48B| 449 || D44 H7 | D44H7 | 489
BUX 16A | BUW 24 * || BUX 48C | BUX 48C| 449 || D44 H8 | D44 H8 | 489
BUX 168 | BUW 24 * ||BUX77 |BUX77 | * ||D44H10 | D44H10| 489
BUX 16C | BUW24 | * ||BUX78 |BUX78 | ~* ||D44H11 | DA4H11| 489
BUX 17 | BUX4IN| 429||BUX 80 |[BUX80 | * ||D44Q1 | D44Q1 | 491
BUX 17A | BUX 42 | 435/ BUX82 |BUX82 | * [|D44Q3 | D440Q3 | 491
BUX 17B | BUW44 | 366||BUX84 |BUX84 | * ||D44Q5 | Da4Q5 | 491
BUX 17C | BUW 44 | 366 (| BUX97 |BUX97 | * [[MJy424 | BUWS5 | 359
BUX 18 | BUX 41 | 423||BUX97A| BUX97A| * ||MJ425 | BUW 35 | 359
BUX 18A | BUX 42 | 435| BUX97B [ BUX97B| * ||MJ900 | MJ900 | 493
BUX 18B | BUW 35 | 359||BUY 18S | BUY 185 | 466 |[MJ901 | MJ901 | 493
BUX 18C | BUW 35 | 359 || BUY 47 [ BUY 47 | 469 || MJ 1000 | MJ 1000 | 493
BUX 20 | BUX20 | 399||BUY 48 |BUY 48 | 469 ||MJ 1001 | MJ 1001 | 493
BUX 20S | BUX 20 | 399 || BUY 49P | BUY 49P | 474 || MJ 2500 | MJ 2500 | 495
BUX 21 | BUX 21 | 405|| BUY 49S | BUY 49S | 476 || MJ 2501 | MJ 2501 | 495
BUX 21S | BUX 21 | 405||BUY 57 |BUX40 | 417 ||MJ2955 | MJ 2955 | 497
BUX22 |BUX22 | 411||BUY58 |BUXA41N| 429 ||MJ 3000 | MJ 3000 | 495
BUX 23 |BUV23 | 338||BUY68 [BUY68 | 480 ||MJ3001 [ MJ3001 | 495
BUX 24 |BUV 24 | 338|| BUY 69A | BUY 69A| 484 ||MJ 3029 | BUW 24 *
BUX25 |BUV 25 | 338||BUY69B | BUY 69B| 484 || MJ 3030 | BUW 25 *
BUX28 |BU920 | * ||BUY®G69C|BUY69C| 484 ||MJ 3040 | BU920P | 290
BUX29 |BU921 | * ||D44C1 | D44C1 | 487 ||MJ3041 | BU920P J 290

* Data sheet availabie on request
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ses—mesv

TYPE NEAREST PAGE TYPE
MJ 3042 |BU 92@?\ 290 || MJE 801
MJ 4030 |MJ 4030 | 499 || MJE 802
MJ 4031 | MJ4031 | 499|| MJE 803
MJ 4032 |MJ 4032 | 499 || MJE 13002|
MJ 4033 | MJ 4033 | 499 || MJE 13003| MJE
MJ 4034 | MJ 4034 | 499 || MJE 13004 N
MJ 4035 |MJ 4035 | 499 || MJE 13005
MJ 10000 | BU 930 | 293 (| MJE 13006}]
MJ 10001 | BU 931 | 293 || MJE13007|
MJ 10002 | BU 920P | 290 || MJE 13007A
MJ 10003 | BU 921P | 290 || SE 9300
MJ 10004 { MJ 10004| 501 || SE 9301
MJ10004P| MJ10004P| 501 || SE 9302
MJ 10005 | MJ 10005( 501 || SE 9303
MJ 10005P| MJ 10005P| 501 || SE 9304
MJ 11011 [ MJ 11011 504 || SE 9305
MJ 11012 | MJ 11012| 504 || SE 9400
MJ 11013 MJ11013 504 | | SE 9401
MJ 11014 [ MJ 11014 504 | | SE 9402
MJ 11015 | :E gigi
MJ 11016 [MJ. SF 9405
MJ 10012 | TIP 29
MJ 13014 TIP 29A
MJ 13015 TIP 29B
MJ 13330 TIP 29C
MJ 13331 TIP 30
MJ 13332 TIP 30A
MJ 13333 |BUV. 24 | TIP 30B
MJ 13334 |BUV 24 TIP 30C
MJE 340 |MJE 340 | 506 || TIP 31
MJE 350 |MJE 350 | 506 || TIP31A
MJE 700 |MJE 700 | 508 || TIP 31B
MJE 701 [MJE 701 | 508 || TIP 31C
MJE 702 |MJE 702 | 508 || TIP 32
MJE 703 [MJE 703 | 508 || TIP 32A
MJE 800 |MJE 800 | 508 || TIP 328

MJE 802
MJE 803

MJE 801

BDW 93C
BDX 87A |

BDX 878
BDX 87C
BDW 94A
BDW 948
BDW 94C

BDX 88A
BDX 88B

BDX 88C
TIP29
TIP 29A
TIP29B
TIP29C
TIP30
TiP 30A
TIP30B
TIP 30C
TIP31

TIP31A |

TIP 318
TIP31C
TIP 32

TIP 32A

TIP32B

PAGE

TYPE

SGS-ATES

TIP 32C
TIP 41
TIP41A
TIP 41B
TIP 41C
TIP 42
TIP 42A
TIP 42B
TIP 42C
TIP 47
TIP 48
TIP 49
TIP 50
TIP 51
TIP 52
TIP 53
TIP 54
TIP73
TIP 73A
TIP 73B
TIP73C
TIP74
TIP 74A
TIP 74B
TIP 74C
TIP 100
TIP 101
TiP 102
TIP 105
TIP 106
TIP 107
TIP 110
TIP 111
TIP 112
TIP 115
TIP 116
TIP 117

25

PAGE

NEAREST
| TIP32C | 530
 TIP41 | 532
TIP41A | 532
TIP41B | 532
 TIP41C | 532
 TIP42 | 534
TIP42A | 534
' TIP42B | 534
TiP42C | 534
TIP47 | 536
TIP48 | 536
" TIP49 | 536
| TIP50 | 536
 TIP51 | 542
| TIP52 542
| TIP53 | 542
TIP54 | 542
' BD905 | 120
 BD907 | 120
' BD909 | 120
911 [ 120
) 90 124
BD908 | 124
BD910 | 124
 BDO912 | 124
| BDX53A| 161
BDX 53B| 161
| BDX 53C| 161
| BDX54A| 173
 BDX54B| 173
| BDX 54C| 173
TIP110 | 549
_TIP111 | 549
TIP112 | 549
TIP115 | 551
TiIP116 | 551
 TIP117 | 551




CROSS REFERENCE

TIP 120
TIP 121
TIiP 122
TIP 125
TIP 126
TIP 127
TIP 130
TIP 131
TIP 132
TIP 135
TIP 136
TIP 137
TIP 140
TiP 141
TIP 142
TIP 145
TIP 146
TIP 147
TIP 150
TIP 151
TIP 152
TIP 660
TIP 661
TIP 662
2N 3055E
2N 3418
2N 3419
2N 3420
2N 3421
2N 3439
2N 3440
2N 3445
2N 3446
2N 3553
2N 3554
2N 3713
2N 3714

GUIDE (continued)

, NEAREST

SGS-ATES | o \ge||  TvPE
‘ | 553||2N 37156 |
TIP 121 | 553|| 2N 3716 | 2
TIP 122 | 553|| 2N 3719
TIP 125 | 558|| 2N 3720
‘TIP126 | 558|| 2N 3789
‘| 558]| 2N 3790
563 || 2N 3791
563 || 2N 3792
563 || 2N 3830
TIP 135 | 565|| 2N 3831
TIP136 | 565|| 2N 3924
| TIP137 | 565|| 2N 4234
| TIP 140 | 567|| 2N 4235 | 2
TP 141 | 567! 2N'4236
TIP 142 567 || 2N 4895 |
| TIP 145 | 567 | 2N 4896
‘TIP146 | 567|| 2N 4897
/TIP 147 | 567|| 2N 5038
BU910 | 285(|2N 5039
'BU910 | 285|| 2N 5157
BU911 | 285||2N 5190 |
| BU920P | 290|| 2N 5191
BU920P | 290|| 2N 5192
| BU921P | 290|| 2N 5193
2N 3055E| 572|| 2N 5194
2N 3418 | * || 2N5195
* || 2N 5241
2N 3420 | * ||2N5294 |
2N 3421, * || 2N 5296
2N 3439 | 576|| 2N 5298
| 2N 3440 | 576 | 2N 5333
BDWS51A| 133(| 2N 5334
| BDW51B| 133|| 2N 5335
BUY 68 | 480||2N 5336
‘BUY 68 | 480(| 2N 5337
2N 3713 | 580|| 2N 5338 |
'2N3714 | 580|| 2N 5339

2N 5039

- 2N 5193

SGS»—ATES

PAGE

TYPE

SGS-ATES
NEAREST

N 5038‘ |

BUW 35
2N 5190
2N 5191
2N 5192

2N 5194
2N 5195

BUY 47

2N 5336

2N 5337
2N 5338

2N 5339

580
580
214
214
584
584
584
584
480
480
480
588

588
588

591
591
591
595
595
359
607
607
607
611
611
611
359

94

94

94
214
480
469
615
615
615
615

2N 5490 |
2N 5492 |

2N 5494

2N 5496 | |

2N 5671
2N 5672
2N 5681
2N 5682

2N 5758 | §

2N 5781
2N 5782
2N 5783

2N 5784 |
2N 5785 |

IN 5786 | BL

2N 5875
2N 5876
2N 5877
2N 5878
2N 5879
2N 5880
2N 5881
2N 5882
2N 6032
2N 6033
2N 6034
2N 6035
2N 6036
2N 6037
2N 6038
2N 6039
2N 6040
2N 6041
2N 6042
2N 6043
2N 6044
2N 6045

2N 5875
2N 5876
2N 5877
2N 5878 |
 BDW52A
BDW52B
BDW51A
BDW51B.
9N 6032
2N 6033
2N 6034
2N 6035
| 2N 6036
2N 6037
2N 6038
2N 6039
BDX 54A
BDX 54B
- BDX 54C |
. BDX B3A
 BDX 53B
BDX 53C

PAGE

* Data sheet available on request
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TYPE

2N 6050
2N 6051
2N 6052
2N 6053
2N 6054

2N 6056
2N 6057
2N 6058
2N 6059
2N 6107
2N 6109
2N 6111

IN £1921
£ZINUict

2N 6122
2N 6123
2N 6124
2N 6125
2N 6126
2N 6226
2N 6246
2N 6247
2N 6249
2N 6250
2N 6251
2N 6274
2N 6275

2N 6276 || B :
BUV 21

2N 6277
2N 6282
2N 6283
2N 6284
2N 6285
2N 6286
2N 6287
2N 6288
2N 6290

SGS-ATES
| NEAREST
2N 6050
| 2N 6051
| 2N 6052

2N 6053

2N 6054
2N 60551 | 2

2N 6057 f
| 2N 6058
| 2N 6059
2N 6107

2N 6109

2N 6111

ﬂhi&ﬂﬂ1

f &l‘ e IK'. i
2N6122
2N 6123
| 2N 6124

2N 6125

2N 6126
| BDW52C
_BDW52A
| BDW528B
| BUX 41

Bux a2
BUWA44

BUV 20

2N 6282

2N 6283
2N 6284
| 2N 6285
| 2N 6286
2N 6287 |
2N 6288 |

2N 6290

PAGE

TYPE

sos-ares

655
655
655
660
660
664
664
668
668
668
673
673
673

a7
O/ 9

675
675
679
679
679
138
138
138
423
435
366
335
335
335
335
683
683
683
683
683
683
673
673

2N 6292
2N 6306
2N 6307
2N 6308
2N 6338
2N 6339
2N 6340
2N 6341
2N 6354
2N 6383
2N 6384
2N 6385
2N 6386

2N 207
£iIN U907/

2N 6388
2N 6469
2N 6470
2N 6471
2N 6472
2N 6473
2N 6475
2N 6486
2N 6487
2N 6488
2N 6489
2N 6490
2N 6491

2N 6496 |

2N 6511
2N 6512
2N 6513
2N 6514
2N 6531
2N 6532
2N 6544
2N 6545
2N 6546

TYPE

BDX 87
 BDX 87A| 195
BDX 87B| 195

BOWS1 | 133
BDW51A| 133
BDW 518 133
BD 711 | 110
BD 712 | 115
2N 6486”‘u 693
2N 6487 | 693
2N 6488 | 693
2N 6489 | 696

2N 6545 | 699
N 6546 | 702

2N 6547
2N 6569
2N 6573
2N 6574

2N 6594
2N 6648
2N 6649
2N 6650

 BDW 51

2N 6666 |

2N 6667 | BDX 54/

2N 6668

2N 6702 | 2

N 6547

BUWA4
| 2N 6546‘
2N 6575 | | |

702
133
366
702
366
138
200
200
200
173
173
173
705
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ALPHABETICAL LIST OF SYMBOLS

B Bandwidth

Cceo 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

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

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

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

Ig Base current

Ig Turn-on current

1g2 Turn-off current

lgr Base forward current

Isem Base forward peak current

lam Base peak current

lgr Base reverse current

lgrm Base reverse peak current

I Collector current

lco Collector cutoff current with emitter open

lceo Collector cutoff current with base open

Icer Collector cutoff current with specified resistance between emitter
and base

Ices 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

ly Drain current

lg Emitter current

28



Rth
Rth j-amb

F'{th 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

Ambient temperature

Case temperature

Fall time

Junction temperature

Turn-off time

Turn-on 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(BR) CER

Ver) ces
V@R cEV

V(BR) EBO
VCB

VCBO
VCE

Veex
VCEO
VCEO (sus)

VCER
VCER (sus)

VCE (sat)
VCES

VCEV
VCEV (sus)

VCEX (sus)

VEB

VEBO

Collector-emitter breakdown volitage with specified resistance

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

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

Emitter-base breakdown voltage with collector open
Collector-base voltage

Collector-base voltage with emitter open
Collector-emitter voltage

Knee voltage at specified condition

Collector-emitter voltage with base open
Collector-emitter sustaining voltage with base open

Collector-emitter voltage with specified resistance between emitter
and base

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

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

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

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

Collector-emitter sustaining voltage with specified circuit between
emitter and base

Emitter-base voltage

Emitter-base voltage with collector open
Continuous DC forward voltage

Input voltage of a specified circuit
Continuous DC reverse voltage

Peak reverse voltage

Impedance between base and emitter

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, or nuclear, 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 environment and
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 devices in 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.
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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 | 0.25
Minor 1
*A2 Inoperative failure (electrical and mechanical) 25°C I 0.15
A3 DC parameters 0.65
25°C 1
hgg ranges © 1
A4 AC parameters at 25°C and
DC parameters at high temperature S4 25

O Applicable when hgg is guaranteed as min and max

Definition of electrical inoperative:

— open or short circuit

- < 80%

— >200% of guaranteed spec value for: Vcgat)

— >200%

— > 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.

of guaranteed spec value for: BVcgo, BVceo, BVcer, BVces, BVcev, BVeEgo

of guaranteed spec value for: Icgo; Ices, Iceo. Icev at 50% guaranteed BV value
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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
S w
- w
<WRONG _— l l
Plastic

=
Package Lead forming or cutting

mechanism
It

Spaced/ w
A-0039 Clamp mechanism

RIGHT

5-5393

Fig. 3 - Angles for lead wire bending

TIIIITmTy WRONG O [——————> | WRONG
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2.1,

2.2

2.3.

3.1.

3.2.

Fig.

100 4

50

0

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

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

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

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.

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.

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.

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.

4 - Junction temperatures during soldering

5-%630 5-5631

260°C soldering bath TJ 350°C soldering bath
- Exposed to air )

Exposed to air

150 o

100 o

50

Solder

r - v T T -
20 40 60 80 100 140 180 220 Time (sec) o 0 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 l kb
bution on the surface of the tab. The thermal resistance  (-c/w) ] | [
with and without silicone grease is given in fig. 6. An Ve AWATT |
excessively thick layer or an excessive viscosity of the , |PAckacE I \n\"‘/
grease can degrade the Ry,. ’ [ | /

5. Heatsink problems o [Mithoutsiicone grease o0
The most important aspect from the point of view of P // »
reliability of a power transistor is that the heatsink 7 AT e
should be dimensioned to keep the T; of the device as \ i
low as possible. From the mechanical point of view, | |
however, the heatsink must be realized so that it does /‘ Jﬂwne grease appiied
not damage the device, //‘/ L [

o 005 010 015 Th(mm)
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5.1.

5.2,

Fig.

5.3.

The planarity of the contact surface between device and heatsink must be < 25 um for TO-220,
SOT-93, TO-126 (SOT-32).

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

7 - Device mounting

/_-jz, wasven.__ —

£ BIDION §

1 o T
heat-sink u heat - sink

5-5373 S-537¢

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.

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 Qty Page

CHEESE HEAD

SCREWS 2 | NOT AVAILABLE FROM SGS
SLOTTED
MICA *
! CDA 31264 MICA 43
WASHER
INSULATING

2 CDA 31E5A 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

* 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

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

BUSHES
WASHERS

NOT AVAILABLE FROM SGS

@ LOCK

NOT AVAILABLE FROM SGS

@ WASHERS
HEXAGON

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)

/

HEAT SINK
max 2 mm__

S
&

4,

>

ACCESSORY MATER MECH.
ATERIAL
TYPE Quy | ASSEMBLY NUMBER DATA
Page
CHEESE HEAD
SCREW 1| NOT AVAILABLE FROM SGS
SLOTTED
LOCK STEEL C72
1 CDA 3164 46
WASHER UNI 3545
MICA
1 CDA 3162 MiICA
WASHER 45
WASHER 1| NOT AVAILABLE FROM SGS
LOCK
1| NOT AVAILABLE FROM SGS
WASHER
HEXAGON
1| NOT AVAILABLE FROM SGS
NUT
$-0340/3

Maximum torque (applied to mounting flange)
Recommended: 0.55 Nm

Maximum: 0.7 Nm.
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TO-220

BUSHE

ACCESSORY MECH.
MATERIAL | DATA
ASSEMBLY NUMBER
TYPE Qty Page
CHEESE HEAD
SCREW 1| NOT AVAILABLE FROM SGS
SLOTTED
RECTANGULAR | const
WASHER 363 46
MICA
WASHER 1 CDA 3159 MICA 45
INSULATING
1 CDA 31558 NYLON 44

—— WASHER

NOT AVAILABLE FROM SGS

LOCK
| wasker

NOT AVAILABLE FROM SGS

HEXAGON
NUTS

NOT AVAILABLE FROM SGS

SOLDER LUG

NOT AVAILABLE FROM SGS

5-0388/3

Maximum torque (applied to mounting flang
Recommended: 0.55 Nm
Maximum: 0.7 Nm.

e)
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ACCESSORIES AND MOUNTING INSTRUCTIONS (continued)

TO-220

ACCESSORY MECH.
ASSEMBLY NUMBER | MATERIAL |DATA
TYPE Quty Page
CHEESE HEAD
—| screws )

NOT AVAILABLE FROM SGS
SLOTTED

INSULATING
\ﬂf ! CDA 31558 NYLON 44

BUSHING
\\
MICA
- 1 DA 3159 MICA 45
INSULATOR

METAL

..... —] 1 NOT AVAILABLE FROM SGS
WASHER
LoCK
— 1 NOT AVAILABLE FROM SGS
WASHER
ON
| HEXAG 2 | NOT AVAILABLE FROM SGS
HEAT SINK NUTS
max 2mm @
/ $-0389/3

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

42

301

16.9
/
@ |
HR=IN i {)
“’l 14
o_
o
¥ =
CDA 31268B
42
304
16.9
L
3 3{:?& , ) C)
el a2

A-0030
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ACCESSORIES AND MOUNTING INSTRUCTIONS (.continued)

CDA 3154
0.05
2] U R - W R
@ N
~
A-0042
CDA 3155
c
-
7
B
i
o :
©
o
=t
—~
012X452
A-0024/2
Suffix Package a b c d e
A TO-3 6.40t06.60 (3.00t03.10 |[4.00t04.05| 1.1 max |[1.55t0 1.65
B TO-220 | 5.30t05.50 |3.00t0 3,10 |3.83t03.88 | 0.60t0 0,65 |1.70to 1.80
C SOT-93 | 6.40t06.60 {3.00t03.10 {4,00t04,05[1.3 to1.4 (2.7 t02.9

Material: Nylon; Dimensions: mm.
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CDA 3159

R=2
$31 ¥
"
® | =
o . o B}
i "
AN |
T h ‘
14.8 i
> } 0.0
22 o L1005
A-0026/ 3
TYPE MATERIAL | NOTE |
CDA3159 MICA
CDA 3162
10.05:0.10
A-0025/3
TYPE MATERIAL NOTE

CDA3162 MICA
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ACCESSORIES AND MOUNTING INSTRUCTIONS (continued)

CDA 3163
PEX
~
o §
-4 SN ol
4{,%» i
Y
Sy }
_10.2 | 16
A-0023/3
.TYPE ~ MATERIAL NOTE
CDA3163 |Steel nickel plated
CDA 3164
120°
(N2}
3
A-0022n
TYPE maxclimin max ?min D1 S hy | NOTE
coan6s| 33 | 31 [ 71 |68 |52 | 0.4 |08
| 1

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

BD175| BD 177 , BD 179

Veso  Collector-base voltage (I g=0)
CEO Collector-emitter voltage (I g=0)
Veso Emitter-base voltage (I ;=0)

lg Collector current

lom Collector peak current

P ot Total power dissipation at T .o, <25°C
stg Storage temperature

i Junction temperature

45V ’ 60V I 8oV
45V 60V 8ov

30W
-65 to 150°C
150°C

INTERNAL SCHEMATIC DIAGRAM ¢

MECHANICAL DATA

Dimensions in mm
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THERMAL DATA

Rth 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
lceo Collector cutoff for BD175 V cg=45V 100 | pA
current (I:=0) for BD177 ©  V =60V 100 | pA
for BD179 V cg=80V 100 | pA
leso Emitter cutoff Vgg=5V 1 | mA
current (I =0)
Vceo (sus)*Collector-emitter Ic =100 mA
sustaining voltage for BD175 45 \%
forBD177 60 \"
forBD179 80 \
Ve san)® Collector-emitter Ic =1A Ig= 0.1A 08 | V
saturation voltage
Vge* Base-emitter voltage | | ¢ =1A Vce=2V 13 | V
hee® DC currentgain lc =150mA V =2V 40 —
| c = 1A \ CE=2V 1 5 -
fr Transistion frequency| | ¢ =250mA V =10V 3 MHz

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

G- 3726 6-3727
1 F——— T T T H
C  o[Tc MAX PULSED ] *PULSE_OPERATION [ hFEe
(a) = = —
N ' 100 ps <\l 3
]
“[T¢ MAX CONTINUOUS || \Ous ‘
oc OPERATION;\ “"5\
2 T T \ 2
N =
l ‘ \ N v \\\ Veg =2V
L S - 102 .
L e s \\
\,
’ - \ 1 : N\
IR h i
IR N ‘ \
*FOR SINGLE NON I RIACE
REPETITIVE PULSE| | ‘ N \
: Teos =H 1Y z
||} 8o i |
o L] 808
1 ? ¢ EEO ? Lvs(sv) 10 2 “ 6 8 2 4 6 8 2 “ 68
! ce 102 10! 1 Ic (A)
DC transconductance Collector-emitter saturation voltage
G- 3720 G-3728
Ic Vee(sat)
(A) ()
15
’ \
1 VCE =2V |
| \ \
] Tc =05A\TA 2A \3A
05
/ \ N
05 \ N
L] / N N
o “ 2 4 68 ’ 4 8
0 05 1 15 Vgg(V) 10-3 10-2 10! Ig (A)
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Collector-emitter saturation voltage

G- 3722
VeE(sat)
),
. /|
Vd
pe
107! d
8 -
8
.
heg=10
2
102
2 “ 6 8 2 ) 8
10! 1 Ic (A)

Satured switching characteristics

G6-3724

t
(ps)®

5

T
7
|
T
T

4

: Vo =30V
Igy=-1
hrg=10

30 . |
10! 1

6 8
Ic(A)

Base-emitter saturation voltage

G-3723

Vag(eat) \
T

(v) |

0.5

2 6 8
107! 1 Ic(A)

Power derating chart

Ptot
(W) N

28 \

24

20

0 20 40 60 80 100 120 Taeel*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 l BD 178 | BD 180

Vego  Collector-base voltage (I g=0) -45V | -60V | -80V
CEO Collector-emitter voltage (I g=0) -45V -60V -80V

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

Ic Collector current -3A

lom Collector peak current -7TA

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

Teog Storage temperature -65 to 150°C

T Junction temperature 150°C

INTERNAL SCHEMATIC DIAGRAM

MECHANICAL DATA Dimensions in mm

T0-126 (SOT-32)

(1) Within this region the cross
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THERMAL DATA

R

th j-case

Thermai resistance junction-case

max

4.16 °C/W

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

Parameter Test conditions Min. Typ. Max. | Unit
lceo Collector cutoff for BD176 V cg=-45V -100 | pA
current (I .=0) forBD178  V g=-60V -100 | pA
forBD180  V —=-80V -100 | pA
leso Emitter cutoff Vgg=-5V -1 [ mA
current (I =0)
Vceo (sus)*Collector-emitter l¢ =-100mA
sustaining voltage forBD176 -45 \Y
forBD178 -60 \
for BD180 -80 \"
Ve say” Collector-emitter Ic =-1A Ig=-0.1A -08 | V
saturation voltage
Vige* Base-emitter voltage | | ¢ =-1A V ce=-2V 13| V
hee* DC currentgain lc =-150mA YV c=-2V 40 -
lc =-1A Vce=-2V 15 -
fr Transistion frequency| | ¢ =-250mA V ge=-10V 3 MHz

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

G- 3730

G- 3703
“lc 1o max puLSED *PULSE_OPERATION [T hFE | - ]
(A) ~ T s 1
100 ps —H 6
“[1c MAX CONTINUOUS g ‘ Veg =-2V
DC OPERATION 1"‘5\
2 T 2
i \ N\
I \ \
1 \ 102 ? —
8 8
6 \ T 6
4 4
N
*FOR SINGLE NON A
REPETITIVE PULSE
: [ BD 176 :
8D 178
l 80 180
107! " 10
2 4 € 8 2 4 6 @8 2 4 6 8 2 4 68 2 4« 68
! 10 “Vee (V) 1072 10-! 1 -1¢ (A)
DC transconductance Collector-emitter saturation voltage
G-3704 G-3705
-l - Vee(sat) 1
(A) (v) \
5 =2 |
I 1 \
’ “
1 \lc=-3a
]/ N
0.5 =z
05 7 Ic=-1A
N/Ic=-0.54
0
0 05 1 15 -vge(V) 10-3 10°2 10! -1g (A)
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Collector-emitter saturation voltage Base-emitter saturation voltage

G-3706 G- 3707
-VcE(sat) -VeE(sat)
v )
v
/ 1 P
Vd /
4l
Ve g
p
107" |
B
. 08 hpg=10
heg =10
2
2
107 2 “ e 8 4 2 « 6 8 0 2 4 2 4 6
107! 1 ~lg (A) 107! 1 -1c(A)
Satured switching characteristics Power derating chart
G- 3708 G-3729
o I = Ptot T [T T T
(ps) + (W) ~
5 - T 28 N l
“ \\ J' |
[
! 2 1 ]
? vcc=-36v 20 N, ! :
e N ‘
1 FE= 16 " ]
8 1 N i
— T
¢ J 12
4 \
ts 8 \
- N
.\\.\ | N i
2 — S ty T i \\ |
—~—1 4 T —+
tDn [ .
101 L] N\
2 4 6 8 2 “ 6 8
10-! 1 -1c(A) 0 20 40 60 80 100 120 T ,ge(°C)
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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| BD 235 |BD 237

VCBO
CEO
CER
EBO

o]

ICM
tot

Tstg

i

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

Coliector peak current

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

Junction temperature

45V 60V 100V

45V 60V 8oV

45V 60V 100V
5v

25W
-65 to 150°C
150°C

INTERNAL SCHEMATIC DIAGRAM

MECHANICAL DATA

et

(1) Within this region the cross-section of the leads is uncontroiled

5/80
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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 g=45V 100 | pA
current (Ig=0) forBD235  V g=60V 100 | uA
forBD237 V=100V 100 | pA
T case= 150°C
forBD233 V=48V 2 | mA
forBD235 V=60V 2 | mA
forBD237 V=100V 2 | mA
leso Emitter cutoff V=5V 1| mA
current (I =0)
Veeo (sus)* Collector-emitter Ic =100 mA
sustaining voltage for BD233 45 \%
for BD235 60 \
for BD237 80 \
Ve say® Collector-emitter lc =1A Ig=0.1A 06 | V
saturation voltage 7
| Vge* Base-emitter voltage | I =1A V cg=2V 13| V
heg* DC current gain lg =150mA V =2V 40 -
lec =1A Vce=2V 25 —
fr Transistion frequency| | ¢ =250mA V =10V 3 MHz
heeq/ 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

6-3718
e, S s st i B
(a) "[1¢ MAX (PULSED) *PULSED OPERATION [
B —————————
o : [ vl
T ) \ 100usH 1
“ T BB
R jou

Ic MAX (CONTINUOUS) | ims|

2 T T
DC OPERATION ——A )~

| |
1 + | \\
8
T ‘ -
¢ [ *FOR SINGLE NON
~  REPETITIVE PULSE
“ 1 | t ~
i N
, |
T
80233 ¥
| 80235 11+
1o | 80237 +
H “ 6 8 H 4 6 L]
1 10 Veg (V)
DC transconductance
G- 3720
Ic
(A)
15
VCE =2V
1
I
/
0.5
/
0 05 1 15 Vgg(V)

DC current gain

G-3719
hre,
6
4
VCE =2V
2
) 7 N
10 —>
8
s AN
.
\
2
10
2 4 6 8 2 4 6 8 2 4 6 8
10-2 10-1 1 Ig(A)
Collector-emitter saturation voltage
G- 3721
VCE(sat) l l
(v) |
1 “
NNic-05a Jia 24 3A
\
0.5 N \ NN
N
N N N
\‘
0
2 4 68 2 4 68 2 4 68
10-3 102 10-! Ig(A)
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Collector-emitter saturation voltage Base-emitter saturation voltage

G- 3722 G-3723
Vee(sat) VBE(sat) [ T 1] i CTTTT
(v) ) T !
5 |
/ Ll ]
Lo '
/ 1
: 1 {
/// | ‘ 7
10°! //f' heg=10
8 A Tt ‘_
o L
. h, S - b
0.5 bt {
| i | -
heg=10 l [ 1
2 | | ]
T
Bl ‘
102 0 11 I
2 o € 8 H “ 5 8 2 4 6 8 2 4 6 8
107! 1 Ic (A) 10! 1 Ic(A)
Satured switching characteristics Power derating chart
G-3724 G-3725
v R Ptot
(ps) : : (W)
13
.
: Ve =30V 20
C Igy=-lgz
; : | hgg=10
8
6 ™
\ 10
‘
tsN
vl
N —
| : 'On
107! -
2 “ 6 8 2 “ 6 8
10-! T Ic(A) 0 50 100 Tease (°C)
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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 I BD238
Veeo Collector-base voltage (I g=0) -45V -60V -100V
Veeo  Collector-emitter voltage (I g=0) -45V | "-60V -80V
Veer Collector-emitter voltage (R ge= 1KQ) -45V -60V -100V
Vego Emitter-base voltage (I c=0) -5V

lc Collector current -2A

lem Collector peak current -6A

P ot Total power dissipation at T ;55 <25°C 25W

Tag Storage temperature -65 to 150°C

T Junction temperature 150°C

INTERNAL SCHEMATIC DIAGRAM

C

MECHANICAL DATA Dimensions in mm

38

254 1)L

. Lo

ol

ogme* ez
as8

~ TO-126 (SOT-32)

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

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

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

Parameter Test conditions Min. Typ. Max. | Unit
lceo Collector cutoff for BD234 V cg=-45V -100 | pA
current (Ig=0) forBD236  V g=-60V -100 | pA
forBD238  V =-100V -100 | pA
T case= 150°C
forBD234  V  =-45V -2 | mA
forBD236  V —=-60V -2 | mA
forBD238  V =-100V -2 | mA
leso Emitter cutoff Vgg=-5V -1 | mA
current (I =0)
V¢eo (sus) Collector-emitter l¢ =-100 mA
sustaining voltage for BD234 -45 \Y
(Ig=0) for BD236 -60 \
for BD238 -80 \
Ve say* Collector-emitter lc =-1A | g=-0.1A 06| V
saturation voltage
Vge* Base-emitter voltage | 1 =-1A V ce=-2V -1.3( V
hee* DC current gain lc =-150mMA YV =-2V 40 -
Ic =-1A Vce=-2V 25 -
fr Transistion frequency| | =-250mA YV gg=-10V 3 MHz
hees/ hees Matched pairs g =150mA V =2V 1.6 -
BD233/BD234
BD235/BD236
BD237/BD238

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

G- 3702
“le . s S )
(A) "[Tc MAX (PULSED) ¥PULSED OPERATION [
& T I
I | \ 100y H
‘ [ l Ous
| M
Ic MAX (CONTINUOUS) | | 1ms |
2 et
DC OPERATION ——5\\ \
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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 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 IBD239AIBD23QB|BD239C

Veen  Collector-emitter voltage (Rge = 100Q)| 55V ‘ 70V | 90V ‘ 115V
Veeo  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¢,se <25°C 30w
Tamb <25°C 2w
Tstg Storage temperature —65 to 150°C
i Junction temperature 150°C
INTERNAL SCHEMATIC DIAGRAM c
B
E
MECHANICAL DATA Dimensions in mm
Collecidr connected to tab. :
- i o ; o
k - = e
/’Q¥‘ ;91 5 :
385 5.
12
e } i £
s 9
s
e TO-220

5/80
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THERMAL DATA

Rinj-case ~ Thermal resistance junction-case max 4.17 °C/W
Rinj-amb  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 239 and BD 239A
current (Ig = 0) Vee = 30V 0.3 | mA
for BD 239B and BD 239C
VCE = 60V 0.3 | mA
Ices Collector cutoff for BD239 Vg = 45V 0.2 | mA
current (Vgg = 0) for BD 239A Vg = 60V 0.2 | mA
for BD 239B Ve = 80V 0.2 [ mA
for BD 239C Ve = 100V 0.2 | mA
lego Emitter cutoff Veg = 5V 1| mA
current (Ic = 0)
Vceo sus)“Collector-emitter lc = 30mA
sustaining voltage | for BD 239 45 \
(Ig=0) for BD 239A 60 \Y
for BD 239B 80 Vv
for BD 239C 100 \Y
Vce sayy” Collector-emitter Ic=1A I = 0.2A 07| V
saturation voltage
Vee on)* Base-emitter Ilc =1A Vce = 4V 13| V
voltage
hee* DC current gain lc = 0.2A Vce = 4V 40 —
Ic=1A Vce = 4V 15 —
hte Small signal lc = 0.2A Vee = 10V
current gain = 1KHz 20 —_
IC = 0.2A 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 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 I BD 240A| BD 2408] BD 240C

VCER
Vceo
VeBo
c
lem
Ig
Ptot

Tstg
i

Collector-emitter voltage (Rgg = 100%2)

Collector-emitter voltage (Ig = 0)

Emitter-base voltage (I = 0)

Collector current

Collector peak current

Base current

Total power dissipation at T¢yee < 25°C
Tamp < 25°C

Storage temperature

Junction temperature

-115V

70V l
-100V

-60V
-5V
-2A
-4A
-0.6A
30w
2w
-65 to 1560°C
150°C

-65V
-45V

-0V ‘
-80V

INTERNAL SCHEMATIC DIAGRAM

MECHANICAL DATA

_ Collector connected to tab.

10/82

66

Dimensions in mm




THERMAL DATA

Rth j=case
Rth j~amb

Thermal resistance junction-case
Thermal resistance junction-ambient

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 BD240 and BD240A
current (lg = 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
lego Emitter cutoff Vegg = -5V -1 mA
current (Ic = 0)
Vceosus) Collector-emitter Ic = -30mA
sustaining voltage for BD240 -45 \Y)
(lIg=0) for BD240A -60 Y,
for BD240B -80 \
for BD240C -100° \Y,
Vceat) - Collector-emitter le =-1A Ig =-0.2A -0.7| V
saturation voltage
Vge(on) © Base-emitter lc =-1A Vee = -4V -1.3| V
voltage
heg* DC current gain lc =-02A Vg =-4V 40 -
lc =-1A Vce = -4V 15 -
hse Small signal current lc =-02A Ve =-10V
gain f=1KHz 20 —
lc =-02A Vg =-10V
f= 1MHz 3 -

* Pulsed: pulse duration = 300 us, duty cycle < 2%.

67



G-4774

Safe operating areas Ic t 10005 —\
(A) 5 t=1ms —n
\
B t=5ms
LT N
t=100ms \
2 ‘~\
1
8 \\
6 ‘\ |
\
L \
BD240 \ \
. BD240 A
BD240B
BD240 C
10”
2 4 6 8 2 3 6 8
1 10 Veg (V)
Collector cutoff current DC current gain
G-4777 G-47731
o BT == F—7 heg 8 F = = T
(uA) — ——— : 1 e A o o
102 E=—te——t— = —— 77] — -2 ___—L%Mh 7 1 iq
T f 7 v = [ |
— 7 7 03 il ~ ‘ ‘
- 7 8 T — = B -
0 T=150°C ] f [‘[‘L j B S W
R
_ ’ T=100°C 2 qj=iorc |
1 0% Te=25°c FEF :
7 77— : EEE £
V4 g [ H=-550C H— -+ NS I
10 / [ 1=25C 2 : AN ||
= - [T veg=2v SN
10 - -
/ _ 3 |
-2 - T -
i — i — : N
m" J 1 [ j I I J 1 2 4 6 8 2 & Al 8 K 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 IBD241 AIBD241 BlBD241 C

Vcer
Vceo
VEso
Ic
lem
I
Ptot

Tetg
i

Collector-emitter voltage (Rge = 100Q)

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
Tamp <25°C

Storage temperature
Junction temperature

55V ’ 70V I 90V ‘115V
45v | eov | sov | 1o00v
5V
3A
5A
1A
40W
oW
—65 to 150°C
150°C

INTERNAL SCHEMATIC DIAGRAM

MECHANICAL DATA

Collector connected to tab.

5/80

g

.
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THERMAL DATA

Rth j-case
Rth j-amb

Thermal resistance junction-case
Thermal resistance junction-ambient

max 3.13 °C/W
max 62.5 °C/W

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

Parameter Test conditions Min. Typ. Max.| Unit
lceo Collector cutoff for BD 241 and BD 241A
current (Ig = 0) Vee = 30V 0.3 | mA
for BD 241B and BD 241C
Ices Collector cutoff %or BD 241 Vg = 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
lEBO Emitter cutoff VEB =5V 1 mA
current (Ic = 0)
Vceo sus)” Collector-emitter lc = 30mA
sustaining voltage | for BD 241 45 \Y
(lg=0) for BD 241A 60 \%
for BD 241B 80 \Y
for BD 241C 100 \Y
Vce san)® Collector-emitter lc = 3A Iz = 0.6A 12| V
saturation voltage
VeE on)* Base-emitter Ilc =3A Vce = 4V 18| V
voltage
hee* DC current gain lc =1A Vce = 4V 25 —
lC = 3A VCE =4V 10 -
hte Small signal lc = 0.5A Vce = 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 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 |BDZ42A|BDz4zB|BDZ4ZC
Veen  Collector-emitter voltage (Ree = 100Q)| —55V ‘ _70V I —90V ‘ _115V
Vceo  Collector-emitter voltage (Is = 0) -45V | -60V | -80V [ -100V
Veso Emitter-base voltage (Ic = 0) -5V
Ic Collector current -3A
lem Collector peak current -5A
Is Base-current 1A
Piot Total power dissipation at Tgase <25°C 4ﬂ0W
Tamb =25°C Z2W
Tstg Storage temperature —65 to 150°C
T Junction temperature 150°C

INTERNAL SCHEMATIC DIAGRAM ¢

MECHANICAL DATA Dimensions in mm

Collector connected to tab.

TO-220
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THERMAL DATA

3.13
62.5

°C/W
°C/W

max
max

Thermal resistance junction-case
Thermal resistance junction-ambient

Rth j-case
F‘th j-amb

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

Parameter Test conditions Min. Typ. Max.| Unit
lceo Collector cutoff for BD 242 and BD 242A
current (Ig = 0) Vce = =30V -0.3 | mA
for BD 242B and BD 242C
VCE = -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 Ve = —80V -0.2 | mA
for BD 242C Ve = -100V -0.2 [ mA
lego Emitter cutoff Vgg = -5V -1 | mA
current (Ic = 0)
Vceo sus)“Collector-emitter Ilc = -30mA
sustaining voltage | for BD 242 -45 \Y
(lg=0) for BD 242A —-60 \Y
for BD 242B -80 \%
for BD 242C -100 \%
Vce sayy* Collector-emitter lc =-3A Ig = —0.6A 12| V
saturation voltage
Vge* Base-emitter Ic = -3A Vee = -4V -18 | V
voltage
heg* DC current gain lc =-1A Vee = -4V 25 —
IC =-3A VCE = -4V 10 -
hte Small signal lc = -0.5A Vce = -10V
current gain f =1KHz 20 _—
Ilc=-05A Vg =-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 |BD243A|BDZ43B|BD243C
Veso  Collector-base voltage (Ig =0) 45V ‘ 60V [ 80V l 100V
Vceo Collector-emitter voltage (Ig = 0) 45V 60V 80V 100v
Vego Emitter-base voltage (Ic = 0) 5V

Ic Collector current 6A

lem Collector peak current 10A

Ig Base current 2A

Piot Total power dissipation at T¢ase <25°C 65W

Tstg Storage temperature —65 to 150°C

T; Junction temperature 150°C

INTERNAL SCHEMATIC DIAGRAM

C

MECHANICAL DATA Dimensions in mm

Collector connected to tab.

R

O

L

s
= E— .

TO-220
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THERMAL DATA

Rinj-case ~ Thermal resistance junction-case
Rinj-amb  Thermal resistance junction-ambient

max 1.92 °C/W
max 62.5 °C/W

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

Parameter Test conditions Min. Typ. Max.| Unit
lceo Collector cutoff for BD 243 and BD 243A
current (Ig = 0) Vce = 30V 0.7 | mA
for BD 243B and BD 243C
Vce = 60V 0.7 | mA
lces Collector cutoff for BD 243 Ve = 45V 0.4 | mA
current (Vgg = 0) for BD 243A Ve = 60V 0.4 | mA
for BD 243B Ve = 80V 0.4 | mA
for BD 243C Ve = 100V 0.4 | mA
|EBO Emitter cutoff Veg = 5V 1| mA
current (Ic = 0)
Vceo (sus)“Collector-emitter Ic = 30mA
sustaining voltage | for BD 243 45 Vv
(lg=0) for BD 243A 60 \)
for BD 243B 80 \Y
for BD 243C 100 \"
Vce say)® Collector-emitter Ic = 6A Ig =1A 15|V
saturation voltage
Vge* Base-emitter lc = 6A Vce = 4V 2|1V
voltage
hege* DC current gain lc = 0.3A Vce = 4V 30 —
|c = 3A VCE = 4V 15 -
hte Small signal Ilc = 0.5A Vce = 10V
current gain f = 1KHz 20 —
lc = 0.50 Vce = 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 |BDZ44A BDz44B‘BD244C
Veeso  Collector-base voltage (lg = 0) —-45V ‘ -60V | -80V ‘ -100V
Vceo  Collector-emitter voltage (Ig = 0) -45V | -60V | -80V | —-100V
Veso Emitter-base voltage (Ic = 0) -5V
Ic Collector current —6A
lem Collector peak current —-10A
Ig Base current —2A
Piot Total power dissipation at Tcase \25 C 65W
Tstg Storage temperature —-65 to 150°C

i Junction temperature 150°C

INTERNAL SCHEMATIC DIAGRAM

MECHANICAL DATA

~ Collector connected to tab.

5/80

1 f04m

e

2270
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THERMAL DATA

1.92
62.5

°C/W
°C/W

Thermal resistance junction-case
Thermal resistance junction-ambient

max
max

Rth j-case
th j-amb.

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

Parameter Test conditions Min. Typ. Max.| Unit

Iceo

Collector cutoff

for BD 244 and BD 244A

current (Ig = 0) Vee = =30V -0.7 | mA
for BD 244B and BD 244C
Vee = —-60V -0.7 | mA
lces Collector cutoff for BD 244 Ve = -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
leso Emitter cutoff Vg = -5V -1 | mA
current (Ic = 0)
Vceo (sus)“Collector-emitter lc = -30mA
sustaining voltage | for BD 244 ~45 \%
(Ig=0) for BD 244A -60 Vv
for BD 244B -80 \Y
for BD 244C -100 \"
Vce say” Collector-emitter lc = —6A Ig =-1A -15|( V
saturation voltage
VBE* Base-emitter lC = —6A V(;E = -4V -2 \%
voltage
heeg* DC current gain Ic = -0.3A Vce = -4V 30
Ilc =-3A Vce = -4V 15
hte Small signal lc =-0.5A Vg =-10V
current gain f = 1KHz 20
lc=-05A Vg =-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 l BD 435 l BD 437

Veeo Collector-base voltage (I¢ = 0)
Vces Collector-emitter voltage (Vgg = 0)
Vceo Collector-emitter voltage (Iz = 0)
Vego Emitter-base voltage (I = 0)

lo Collector current

lom Collector peak current (t < 10ms)

Ig Base current

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

Storage temperature
Junction temperature

45V
45V
45V

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

22V
22V
22V

INTERNAL SCHEMATIC DIAGRAM

MECHANICAL DATA

1) within  the cross-section of the leads is

10/82 78
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THERMAL DATA

Rinj

_case Thermal resistance junction-case

thi-amb  1hermal 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 (I = 0) for BD435 Veg= 32V 100 | pA
for BD437 Veg= 45V 100 | pA
lces Collector cutoff for BD433 Vee= 22V 100 | pA
current (Vgg = 0) for BD435 Vee= 32V 100 | pA
for 3D437 Veg= 45V 100 | pA
lego Emitter cutoff Veg= 5V 1| mA
current (Ic=0)
Veeo susy)” Collector-emitter Ilc = 100mA
sustaining voltage for BD433 22 \Y
(Ilg=0) for BD435 32 v
for BD437 45 Vv
Ve saty*  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 | Ic = 10 mA V= 5V 0.58 \
lc =2A Vee= 1V
for BD433 11|V
for BD435 11|V
for BD437 12|V
hee* DC current gain Ilc = 10mA Vge= 5V
for BD433 40 130 —
for BD435 40 130 —
for BD437 30 130 —
Ilc = 500mA V= 1V 85 140 —_
lc =2A Vee= 1V
for BD433 50 —
for BD435 50 —
for BD437 40 —
hFE1/hFE2*Matched pair lc = 500mA Vge= 1V 14| —
fr Transition frequency | I = 250mA Vge= 1V 3 MHz

* Pulsed: puise 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 transistors in 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 | BD 436 I BD 438

VCBO
CES
CEO
EBO

Collector-base voltage (I = 0)

Collector-emitter voltage (Vgg = 0)

Collector-emitter voltage (g = 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
-TA
-1A
36 W
-85 to 150°C
150°C

-45V
-45V
-45V

INTERNAL SCHEMATIC DIAGRAM

MECHANICAL DATA

Q9max

12

(1) Within this region the cross-section of the leads i

10/82
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THERMAL DATA

Rinjcase  Thermal resistance junction-case max 3.5 °C/W
thj-amb  Vhermal resistance junction-ambient max 100 °C/W

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

Parameter Test conditions Min. Typ. Max. Unit
lego Collector cutoff for BD434 Veg = -22V -100 | pA
current (I = 0). for BD436 Veg= -32V -100 | pA
for BD438 Veg = -45V -100 | pA
Ices Collector cutoff for BD434 Vee= -22V -100 | pA
current (Vgg = 0) for BD436 Vee= -32V -100 { pA
for BD438 Vee= -45V -100 | pA
leBo Emitter cutoff Veg= -5V -1 | mA
current (Ic=0)
Veeo sus)* Collector-emitter lc = -100mA for BD434 -22 \Y
sustaining voltage for BD436 -32 Y
(Ig=0) for BD438 -45 \
Ve sapy®  Collector-emitter lc = -2A lg = -0.2A
saturation voltage for BD434 -0.2 -05| V
for BD436 -0.2 05| V
for BD438 -0.2 -06| V
Vge* Base-emitter voltage | I = -10 mA V= -5V -0.58 \
lc =-2A  Vg=-1V
for BD434 11| Vv
for BD436 11V
for BD438 12|V
hee* DC current gain lc =-10mA Vge= -5V
for BD434 40 140 —
for BD436 40 140 —
for BD438 30 140 —
Ilc = -500mAVge= -1V 85 140 —
lc =-2A  Vge= -1V
for BD434 50 —
for BD436 50 —
for BD438 40 —
hFE1/hFEZ*Matched pair lc = -500mAVge=-1V 14| —
fr Transition frequency | lg = -250mA Ve = -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 transistors in 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 | BD 441
Veeo Collector-base voltage (Ig = 0) 60V 80V
Vces Collector-emitter voltage (VBE 0) 60V 8oV
Veeo Collector-emitter voltage (I = 0) 60V 80V
Vego Emitter-base voltage (I = 0) 5V

le Collector current 4A

lem Collector peak current (t < 10ms) 7A

Is Base current N 1A

Piot Total power dissipation at T ,,,<25°C 36 W
Tstg Storage temperature -65 to 150°C
T Junction temperature 150°C

INTERNAL SCHEMATIC DIAGRAM ¢

MECHANICAL DATA Dimensions in mm

em

. (v’)'wuﬁ{ry\, l‘his,‘mgiov‘nl(h'e s section of e tea;is is o . ‘ . 0 . : TO#T,ZS ‘(SQT-32)‘
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THERMAL DATA

ij_case Thermal resistance junction-case max 3.5 °C/W
thi-amb  1hermal resistance junction-ambient max 100 °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 (Ig = 0) for BD441 Veg= 80V 100 | pA

lces Collector cutoff for BD439 Veg= 60V 100 | pA
current (Vgg =0) for BD441 Vee= 80V 100 | pA

lego Emitter cutoff Vgg = 5V 1 | mA
current (Ic=0)

Veeo sus)® Collector-emitter Ilc=100mA forBD 439 (60 \
sustaining voltage for BD 441 80 \"
(lg=0)

Veesay*  Collector-emitter lc= 2A lg= 0.2A 08 | V
saturation voltage

Vee* Base-emitter voltage | Ic= 10 mA V= 5V 0.58 \'

lc=2A Veg= 1V 15 | Vv
heg* DC current gain lc=10mA V= 5V

forBD439 |20 130 —

forBD441 |15 130 —

= 500mA V= 1V
forBD439 |40 140 —
forBD 441 |40 140 —
o= 2A Vee= 1V
for BD 439 |25 —

forBD 441 |15 —

hFE1/hFEZ*Matched pair Ic= 500mA V= 1V 14 | —

fr Transition frequency | Ig= 250mA V= 1V 3 MHz

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

CES Collector-emitter voltage (Vgg = 0)
Vceo Collector-emitter voltage (Iz = 0)
Veso Emitter-base voltage (I =0)

Ic Collector current

lom Collector peak current (t < 10ms)

Ig Base current

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

T; Junction temperature

-60V -80V
-60V -80V
-60V -80V

INTERNAL SCHEMATIC DIAGRAM

MECHANICAL DATA
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THERMAL DATA

Rth 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
leBo Collector cutoff for BD440 Vg = -60V 7100 | uA
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
leso Emitter cutoff Veg= -5V -1 | mA
current (Ic=0)
Veeo sus)” Collector-emitter Ic = -100mA
sustaining voltage for BD 440 -60 \Y
(Ig=0) for BD 442  |-80 Vv
Ve saty™  Collector-emitter lc =-2A lg = -0.2A 08| V
saturation voltage
Vge* Base-emitter voltage | I = -10mA V= -5V -0.58 \
lc =-2A  Vge= -1V 15| V
heg* DC current gain lec = -10mA V= -5V
forBD 440 |20 140 —
for BD 442 15 140 —
lc = -500mA V= -1V
forBD 440 |40 140 —
for BD 442 40 140 —
IC = '2 A VCE= ‘1V
forBD 440 |25 —
for BD 442 15 —
hFE1/hFEZ*Matched pair lc = -500mAVge= -1V 14| —
fr Transition frequency | | = -2560mAVge= -1V 3 MHz

* Pulsed: pulse duration = 300 ps, duty cycle
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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 I BD 535 | BD 537

Veeo Collector-base voltage (Iz = 0)
CES Collector-emitter voltage (Vgg = 0)
Vceo Collector-emitter voltage (Iz = 0)
EBO Emitter-base voltage (Ic = 0)
le, Ig Collector and emitter current

I Base current

Piot Total power dissipation at T_, . <25°C
Taig Storage temperature

Tj 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.
. . . 1047

~L

"=
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THERMA

L DATA

Rin j-case
th j-amb

Thermal resistance junction-case
Thermal resistance junction-ambient

max
max

2.5
70

°C/W
‘C/W

ELECTRICAL CHARACTERISTICS (T,,., = 25°C unless

otherwise specified)

Parameter Test conditions Min. Typ. Max.| Unit
lceo Collector cutoff for BD533 Veg= 45V 100 | pA
current (Il = 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
leso Emitter cutoff Veg = 5V 1{ mA
current (Ic=0)
Veeo sus)” Collector-emitter Ic = 100mA for BD533 45 \
sustaining voltage for BD535 60 \Y
(Ilg=0) for BD537 80 \
Ve say®  Collector-emitter Ic = 2A lg = 0.2A 08| V
saturation voltage Ilc = 6A lg = 0.6A 0.8 \"
Vge* Base-emitter voltage | I = 2A Vee= 2V 15 V
heg* DC current gain lc =10mA V= 5V
for BD533 20 —
for BD535 20 —_
for BD537 15 —
Ilc = 500mA V= 2V 40 —
lc =2A Veg= 2V
for BD533 25 —
for BD535 25 —_
for BD537 15 —
fr Transition frequency | Ig = 500mA Vge= 1V 3 12 MHz
hee groups**: J Ic = 2A Vee= 2V 30 75| —
lc = 3A Veg= 2V 15 —
K Ic = 2A Vee= 2V 40 100 | —
lc = 3A Veg= 2V 20 —
* Pulsed: pulse duration = 300 us, duty cycle = 1.5%

** Only on request
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Safe operating areas
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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 I BD 536 | BD 538

VCBO

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
-80V

INTERNAL SCHEMATIC DIAGRAM d

MECHANICAL DATA

_ Collector connected to tab.

10/82

15.8m2
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THERMAL DATA

Rth j-case
th j-amb

Thermal resistance junction-case
Thermal resistance junction-ambient

max
max

2.5
70

°C/W
°C/W

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

Parameter Test conditions Min. Typ. Max.| Unit
lego Collector cutoff for BD534 Veg= -45V -100 | pA
current (I = 0) for BD536 Veg= -60V -100 | pA
for BD538 Vg = -80V -100 | pA
lces Collector cutoff for BD534 Vee= -45V -100 | pA
current (Vgg =0) for BD536 Vee= -60V -100 | pA
for BD538 Veg= -80V -100 | pA
lego Emitter cutoff Veg= -5V -1 | mA
current (Ic=0)
Veeo sus)™ Collector-emitter ic = -100mA for BD 534 [-45 \
sustaining voltage for BD 536 |-60 \
(lg=0) for BD 538 |-80 \
Veesay®  Collector-emitter lc = -2A lg = -0.2A -08 | V
saturation voltage lc = -6A lg = -0.6A -0.8 Vv
Vge* Base-emitter voltage | I = -2A Vee= 2V 15| V
heg* DC current gain Ilc =-10mA Vge= -5V
for BD 534 |20 —
for BD 536 |20 —
forBD 538 |15 —
lc = -500mA V= -2V (40 —
Ic =-2A Vee= -2V
for BD 534 |25 —_
for BD 536 |25 —
for BD 538 |15 —
fr Transition frequency | Ig = -500mA V= -1V 3 16 MHz
hee groups**: J lc =-2A Vee= -2V |30 75| —
lC = '3A VCE = '2 V 15 -
K lc = -2A Vee= -2V |40 100 | —
lc = -3A Vee= -2V [20 —
1
* 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
BD677A|BD679A

Veeo Collector-base voltage (I = 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 4A
lom Collector peak current (repetitive) 6A
I Base current 100mA
Piot Total power dissipation at T,,,<25°C 40W
Tstg Storage temperature -65 tc 150°C
T Junction temperature 150 °C
INTERNAL SCHEMATIC DIAGRAM
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THERMAL DATA

Rihjcase ~ Thermal resistance junction-case max 3.12 °C/W
thj-amb  1hermal resistance junction-ambient max 100 °C/W

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

Parameter Test conditions Min. Typ. Max. | Unit
lceo Collector cutoff for BD675A Veg = 45V 200 | pA
current (I = 0) for BD677/677A Vg = 60V 100 | pA
for BD679/679A Vg = 80V 200 | pA
for BD681 Vg = 100V 200 | pA
lceo Collector cutoff for BD675A Ve = 22V 5C0 | pA
current (Iz = 0) for BD677/677A V¢ = 30V 100 [ pA
for BD679/679A V. = 40V 500 | pA
for BD681 Ve = 50V 500 | pA
lego Emitter cutoff Veg= 5V 2| mA
current (Ic = 0)
Vceosus)® Collector-emitter Ic = 50mA
sustaining voltage for BD675A 45 \
(I = 0) for BD677/677TA |60 \
for BD679/679A |80 \
for BD681 100 \
Veesay*  Collector-emitter for BD677/679/681
saturation voltage Ic = 4A lg =40 mA 27
for BD675A/677A/679A
Ic = 2A Iz = 8mA 2.8
Vge* Base-emitter voltage for BDB77/679/681
= 1.5A Vee = 3V 25| V
for BD675A/ 677A/679A
Ic = 2A Vee = 3V 25| V
1 heg* DC current gain for BD677/679/581
Ic = 4A = 3V 110 —_
for BD675A/677A/679A
Ic = 2A Vee = 3V |750 —
Mo Small signal I = 1.5A Veg = 3V
current gain = 1 MHz 1 —

* Pulsed: pulse duration = 300 us, duty cycle = 1.5%
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Safe operating areas
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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 | BD680 ’BD682
BD678A | BD680A
Veeo Collector-base voltage (Ig = 0) -45V l -60V ‘ -80V | -100Vv
Vceo Collector-emitter voltage (Ig = 0) -45V -60V -80V -100V
Vego Emitter-base voltage (I = 0) -5V
Io 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 10 150°C
T Junction temperature 150 °C
INTERNAL SCHEMATIC DIAGRAM
T ‘C‘_T
. |
o 1
}

_J R1 Typ. 10k
10370 O€ R27yp.1500 A ) .
MECHANICAL DATA - Dimensions in mm
27max 78
I o ©

UG P o
@ P} o
4 ”'":51 .
3 %o
S

. s

g 12 22]
_|Los8 4l
P02
(1) Within this region the cross-section of the leads is uncontrolled TO-126 (SOT-32)
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THERMAL DATA

Rinj-case ~ Thermal resistance junction-case max 3.12 °C/W
thj-amp  1hermal resistance junction-ambient max 100 °C/W

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

Parameter Test conditions Min. Typ. Max.| Unit
leso Collector cutoff for BD676A Veg = -45V -200 | pA
current (I = 0) for BD678/678A V5 = -60V -100 | pA
for BD680/680A Vg = -80V -200 | pA
for BD682 Veg= -100V -200 | pA
lceo Collector cutoff for BD676A Vee = -22V -500 | pA
current (I = 0) for BD678/678A V= -30V -100 | pA
for BD680/680A V¢ = -40V -500 | pA
for BD682 Vce = -50V -500 | pA
lego Emitter cutoff Veg = -5V -2 | mA
current (Ic = 0)
Veeous)® Collector-emitter Ic = -50 mA
sustaining voltage for BD676 A -45 Vv
(g = 0) for BD678/678A [-60 \"
for BD680/680A |(-80 \
for BD682 -100 \'
Vce saty*  Collector-emitter for BDG78/680/682
saturation voltage lc = -4A = -40mA 2.7 \'%
for BDG76A/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
lc = -2A Vee= -3V -2.5 |V
heg* DC current gain for BD678/680/682
Ic = -4A Vee= -3V |110 —
for BD676A/678A/680A
Ic = -2A Vee= -3V |750 —_—
hye Small signal Ic = -1.5A Vee= -3V

current gain 1 MHz 1 —

* Pulsed: pulse duration = 300 ps, duty cycle = 1.5%
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G-2742

Safe operating areas -Ic T 1+ S S —
(A) Fic MAx_(PULSEDYT PULSE DRERATI
EREEE 10us
Tc MAX [CONTINUOUS] |
T T
DC OPERATION \ \
*FOR SINGLE NON \ WM;@_
L REPETITIVE PULSE \
)
BD676A
BD678 — BD678A 1ms
BD680 ~ BD68OA
BD682
‘ 10ms
10~ | IN
1 10 107 —Veg (V)
DC current gain DC transconductance
G-2754 G-2741
heE -l /
(A)
¢ /
. Veg=-3
’ﬂ
3 ||
/
//
' /, \/ 3
CE=
10° r/ 2
8
. /
1
: /
102 2 ) 6 8 “ 6 8
107 1 ~lc (A) 0 05 1 15 -vgg (V)
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Collector-emitter saturation Collector-emitter saturation

voltage voltage
G-2646 G-2750
~VeE(sat) “YeEsat) ]
% ) \
\
hre=250 15
2 \C == o =3A+
N [
2A T
! i
1A 14—
P 0.5A
1 >
et 0.5
0
10" 1 e 0 1 2 3 -lg (mA)
Small signal current gain Saturated switching characteristics
G- 27 ~27356!
hte & t
6 (us)
.
R
2
10° N Vec=-30V
g N hFE;ZSO
4 Iy=-l8, -
) Ic=-15A
102 Veg=-3V , N
8 [m—
6 — By -
4 ‘\ ]
) o—— —
Ton N
10 ,
6
4
2
1 2 4 68 2 4 68 2 4 68 2 4 68 10—‘ 2 o ) 8
107 1072 10~ 1t (MH2) 1 -l ()
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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 l BD709 | BD711
Veeo Collector-base voltage (I = 0) 45V 60V 80V 100v
CES Collector-emitter voltage (Vgg = 0) 45V 60V 8oV 100V
CEO Collector-emitter voltage (Ig = 0) 45V 60V 80V 100v
EBO Emitter-base voltage (I = 0) 5V
c Collector current 12A
lg Base current 5A
Piot Total power dissipation at T, <25°C 75W
stg Storage temperature -65 to 150°C
i Junction temperature 150°C
INTERNAL SCHEMATIC DIAGRAM ¢
8
E
MECHANICAL DATA Dimensions in mm
Collector connected to tab.
; 10.4™ 4.8max
Jaald e
)£¥ - i ;
385 s (AN SO R é
i .
ou : yj
it | Y 5; E;
T s 25 L
5 ot
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THERMAL DATA

Rinjcase Thermal resistance junction-case max 1.67 °C/W
thiamb  1hermal 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 Vee= 22V 1] mA
current (I3 = 0) for BD707 Vee= 30V 1| mA
for BD709 Vee= 40V 1| mA
for BD711 Veg= 50V 1| mA
leso Emitter cutoff Veg= 5V 1 mA
current (I = 0)
Veeoeus)® Collector-emitter Ilc = 100 mA
"~ sustaining voltage for BD705 45 \Y
(g = 0) for BD707 60 \"
for BD709 80 \
for BD711 100 \Y
Vegeay®  Collector-emitter lc =4A lg =04A 11V
saturation voltage
Veex™* 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 lc = 05A V=2V 40 120 400 | —
lc = 2A Vee= 2V
for BD705 30 —_
for BD707 30 —
for BD709 30 —
lo —4A  vge=av
for BD705 20 30 150 | —
for BD707 15 160 | —
for BD709 15 150 | —
for BD711 15 150 | —
Ilc = 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 AatVge = 2V
G-2468
Safe operating areas Ic | ‘ ! I | l ' H
(a)
Ic MAX PULSE OPERATION *
~ 10us
10 N,
AN N
N\ AN
AN
AN gi 100 1 <
DC OPERATION aNANA
N\
ms
%FOR SINGLE NON \
REPETITIVE PULSE —-"\l—lOms
I }\
\
A ¥l
BD70
B8D707 \
BD709 I'
BD71
107
1 10 10° Vegv)
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DC current gain DC transconductance

G-4859 G- 4863
heEl VBE(on)
4 (V)
. i /
10’ Veg =4V Ji
. —
4 2 T
Veg=4V
2
107,
6
4 “
2 X H 1 A
N ]
10 . 5 = WS
o
A)
2
! -2 2 468 7 468 2 4 68 2 4 68 o -1
10 10 1 10 lC(A) 10 1 10 Ic(A)
Collector-emitter saturation voltage Transition frequency
G- 4864 G-2427
VCE(sat) fr
(V) o (MHz) Veg=3V
2
heg= i 6
10 4 :
6 T
4 ,’ 5
2
1 4 ™
s x| L—1 —
6 N
4 3 \‘
2! I N
10", =t 2
§ 1
“ Y 4
| I
N WA ] !
152 LU | i [
-1 2 4 68 2 4 68 2 4L 68 2 2 4 68 0
10 1 10 10 Ic(A) 10-! 1 Ic(A)

113



Collector-base capacitance Saturated switching characteristics

G- 4860 G- 4861
t T
Ccso (ps) i
(pF) . Vo= 30V
151=4%2
‘ heg=1
150 FE
12
\ SURE
/ te
100 1]  ———
8 N
N
\ 6
) o — ~ | 1\
50 ton N
2
o -1 1 2 4 6 8 2 4 6 8
10 1 10 Veg (V) 10 1 Ic (A)
Power rating chart
-2397
Ptot
(W)
75
\\
\\
50 \\
25 \\
N
N
0 50 100 150 Teasel’C)
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EPITAXIAL-BASE PNP

POWER LINEAR AND SWITCHING APPLICATIONS

The BD706,BD708,BD710and BD712 are silicon epitaxial-base PNP power transistorsin
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 J BD710 | BD712

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

Veces Collector-emitter voltage ¥Vge = 0) -45V -60V -80V -100V

Vceo Collector-emitter voltage (I = 0) -45V -60V -80V -100V
EBO Emitter-base voltage (I = 0) -5V

Ic Collector current -12A

Is Base current -5A

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

Tag Storage temperature -65 to 150°C

T Junction temperature 150°C

INTERNAL SCHEMATIC DIAGRAM ¢

MECHANICAL DATA Dimensions in mm

Collector connected to tab.

g7, i
385 i 2
1
e .
s £y
o 25

TO-220
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THERMAL DATA

Rinjcase  Thermal resistance junction-case
thi-amb  1hermal 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
lego 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 Veg= 22V -1 mA
current (I = 0) for BD708 Vee= -30V -1 | mA
for BD710 ce= 40V -1 mA
for BD712 Vee= -50V -1] mA
leso Emitter cutoff Vegg= -5V -1 mA
current (I = 0)
Veosus)® Collector-emitter lc. = -100mA
sustaining voltage for BD706 -45 Vv
(lg = 0) for BD708 -60 \
for BD710 -80 %
for BD712 -100 \
Veeeay®  Collector-emitter lc =-4A lg =-04A -1 \
saturation voltage
Veek™ Knee voltage Ic = -3A lg = ** -0.4 \'
Vge* Base-emitter voltage | I = -4A Veg= -4V 15|V




ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max.| Unit
heg* DC current gain lc =-05A V= -2V 40 120 400 | —
lc = -2A Vee= -2V
for BD706 30 —
for BD708 30 —
for BD710 30 —
IC = —4A VCE= -4V
for BD706 20 30 150 | —
for BD708 15 150 | —
for BD710 15 150 | —
for BD712 15 150 | —
lc =-10A V= -4V
for BD706 5 12 —
for BD708 5 12 —
for BD710 8 —
for BD712 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
Safe operating areas 1 ] [ l l ] l [H —
=IC
(A)
Ic MAX PULSE OPERATION#*
~ 10us
10 N
A
A A
AN
N\ ﬁ 1004 <
DC OPERATION N\, A
N
1ms
*FOR SINGLE NON {L]
REPETITIVE PULSE KN o™
] }\
BD706
B8D703
BD710
BD712
10" 1
1 10 10°— VgV
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DC current gain DC transconductance

G- 4852 G- 4853
hFE VBE(on) i
4 (V) [
. /
10°,
6 |
‘ Veg =4V 2 Veg=4Y)
2
2
LI ——
: ~
“ N
2 1 A
N
10 N ______—-’
6
4
2
1 -2 2 4 68 -1 2 4 68 2 4 68 2 4 68 -1
10 10 1 10 Ic (A) 10 1 10 Ic(A)
Collector-emitter saturation Transition frequency
voltage
. G- 4855 G-2426
Vee(sat) fr 1T
v, (MHz) Veg=-31
2
6
10 £ _ I~
6 hpg=10 7 s M
4 f \
2 \
1, N
6
4 3
) /
-1 v /
0, HE z
6
¢ 1
2
<2
10 — 2 4L 68 2 4L 68 2 4 68 2 2 4L 68 o I
10 1 10 10 Ic(A) 10" 1 -Ic(A)
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Collector-base capacitance Saturated switching characteristics

G-4856 G-4857
CcBo t —
(pF)| (ps) 1
s Vec=30V
Ig1=1g2
4 hgg= 10
N
200 ) s
S
Ty
/ \ W
1 et ‘\\ ———
N o =
N AN
N )
100 N
\ P —— N
) ™ ton N,
2
= <1 2 4 6 8 2 4 6 L)
10 1 10 veB (V) 10 1 Ica)

Power rating chart

Ptot -2397
(W)

75

\\
\\
50 \\
2 A\
AN
N\
0 50 100 150 TcaselC)
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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 I BD909 l BD911
Veso  Collector-base voltage (I = 0) 45V ‘ 60V ‘ 8oV \ 100V
Vceo Collector-emitter voltage (Iz = 0) 45V 60V 80V 100V
Veso Emitter-base voltage (I = 0) 5V
lg, Ic Emitter and collector current 15A
Ig Base current 5A
Piot Total power dissipation at T, < 25°C 90w
Tstg Storage temperature -65 to 150°C
T Junction temperature 150°C
INTERNAL SCHEMATIC DIAGRAM c
B

3

MECHANICAL DATA Dimensions in mm

Collector connected to tab.

ol . l '1,;' gmas ¥

15.8max

min

T0-220
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THERMAL DATA
R

thj-case 1hermal 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 for BD905 Veg= 45V 500 [ pA
current (Iz=0) for BD907 Veg= 60V 500 | pA
for BD909 Veg= 80V 500 | pA
for BD911 Vg =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 Veg =100V 5| mA
lceo Collector cutoff for BD905 Vo= 30V 1| mA
current (I =0) for BD907 Vee= 30V 1] mA
for BD909 Vee= 40V 1| mA
for BD911 Vee= 50V 1] mA
leBo Emitter cutoff Veg = 5V 1] mA
current (Ic=0)
Veeo sus)® Collector-emitter lc = 100mA
sustaining voltage for BD905 45 \%
(lg=0) for BD907 |60 \
for BD909 |80 Vv
for BD911 100 \
Vce say*  Collector-emitter Ilc =5A Ilg = 0.5A 1 \
saturation voltage Ilc = 10A Ig = 2.5A 3| V
Vae sty Base-emitter lc = 10A lg = 2.5A 25| V
saturation voltage
Vge* Base-emitter voltage | I = 5A Vee= 4V 15| V
heg* DC current gain Ilc = 0.5A Vee= 4V 40 250 | —
Ilc =5A Vee= 4V 15 150 | —
Ilc = 10A Vo= 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
Ic s
(A) ¢
4
2 [ 1c MAX #PULSE_OPERATION
X NJOms N 11 1
0, : J —
I 1
s [ DC_OPERATIONF\1\C
4 _ ‘\ ‘t\
: *FOR SINGLE NON
REPETITIVE PULSE |
! 8
)
¢ BD 905
BD 907
2 8D 909
BD 911
10
2 4 6 8 2 4 o 6 8
1 10 10 Veg (V)
DC transconductance
G- 4863
VBE(on)
(V)
/
Vg =4V i
2 I,l
1 .
P
9"
et
[
-1
10 1 10 Ie(A)

DC current gain

’ G-4859
heE
4
2
3
107,
6
4
Vce
2
2
10°,
6 N T
4 T
2
N
10, N
6
5
)
2
1 -2 “ 68 2 2 7 4 68
10 10 1 10 Ic(A)

Collector-emitter saturation voltage

G- 4866
VCE(sat)
),
2
heg= |
10,
6 T
‘ i
2
1 8
B
2
=1
10,
6
4
2
-2
10 _y 68 2 2 2 4 68
10 1 10 10 Ic(A)
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Base-emitter saturation voltage Transition frequency

G-4858 G-2612
VBE (sat) tr [ ]
(v) 1 (MHz)
I
] Veg=4V
|
2 RFEAT0 1
|
6
15 e
4 ,/,
P et
4 A
1 l, 4
2
!
0.5 0
16" 1 10 Ie(a) 107 107" 1 Ic ()
Collector-base capacitance Power rating chart
G- 4860 5-264.
Ccso Ptct
(pF) (W)
150 120
N\
90
100
AV
F \\
N 60 N
v N
N, \\
50 \‘
N
30 N
N\
0
-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 I BD908 I BD910 l BD912

Veeo Collector-base voltage (I = 0) -45V l -60V ‘ -80V l -100V
Vceo Collector-emitter voltage (Ig = 0) -45V -60V -80V -100V
Vego Emitter-base voltage (I = 0) -5V
lg, Ig Emitter and collector current -15A
Ig Base current -5A
Piot Total power dissipation at T s, < 25°C 90W
stg Storage temperature -65 to 150°C
i Junction temperature 150°C
INTERNAL SCHEMATIC DIAGRAM
B
MECHANICAL DATA Dimensions in mm
Collector connected to tab.
10.4m2* ymax
c.} El""—’-&ﬂl
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THERMAL DATA

F{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
lceo Collector cutoff for BD906 Veg = -45V -500 | pA
current (I = 0) for BD908 Veg = -60V -500 | pA
for BD910 Vg = -80V -500 | pA
for BD912 Veg = -100V -500 | pA
Toase = 150°C
for BD906 Veg = -45V -5 | mA
for BD908 Veg= -60V -5 | mA
for BD910 Veg'= -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 ce = -40V -1 | mA
for BD912 Ve = -50V -1 | mA
leo Emitter cutoff Vgg = -5V -1 | mA
current (I =0)
Vceo sus)® Collector-emitter Ic = -100mA
sustaining voltage for BD906 -45 \%
(lg=0) for BD908 |-60 \Y
for BD910 -80 \
forBD912 |-100 \Y
Vee saty®  Collector-emitter lc = -5A lg = -0.5A -1 \
saturation voltage Ilc = -10A lg = -2.5A 8V
Vge say* Base-emitter Ilc = -10A lg = -2.5A 25| V
saturation voltage
Vige* Base-emitter voltage | I = -5A Vee= -4V -15¢1 V
heg* DC current gain lc =-05A V= -4V 40 250 | —
lc = -5A Veg = -4V 15 150 | —
lc =-10A V= -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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Safe operating areas DC current gain

G-2627 G-4852
-Ic s hFg
(A) s 4
.
1 2
7 | 1c MAX - #PULSE_QPERATION | 103B
| TNC N\J0ms Y 10 ps 6
10 . 1 \v“\\ N 100 s . Ve =4V
s SN T CE =
« | DC_ OPERATION NN 1ms .
“ [ CTET AN
I ! N 10
, IR _\~ . =<
*FOR SINGLE NON ‘ -
REPETITIVE PULSE N
1 B — % ; 2 \ SEEE
6 ; H 10,
HH
¢ BD 906 :
BD 908
2 BD 910 2
BD912
107 m 1
2 4 6 8 2 4 6 8 2 4 6 8 _22 ASB_|2 4 68 2 4 68 2 4 88
! 10 10? -Veg (V) 10 10 1 10 Ic (A)
DC transconductance Collector-emitter saturation voltage
G- 4853 v G- 485
VBE(on) . I CE(sat)
() i v,
I 2
10
¢ hrg=10 F i
v i
z Veg =4V . s
2
1 a
6
4
1 7 . //
——— 16‘s o |
6
“
2
-2
) 10 - 2 4 68 2 4 6 2 4 68 2 2 4 8
10 1 1 e 10 1 10 10 1c(A)
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Base-emitter saturation voltage Transition frequency

G- 4854
VBE(sat) , tr 62613 __
(V) ‘ | (MH2)
I VCE='I‘V
heg=10
) FE
/ 6
/
/ 4 afl A
7/ A
1
I 1 2
0 0
16 1 10 1c(A) 107 107 RPN
Collector-base capacitance Power rating chart
CCBO . G-4856 s G_ze‘____‘
(% W
120
200 ‘
90
A
N N
‘ NC
100 \\ 60 NC
N
\\
N
30 N
NG
-1 :
10 1 10 ves (V) 0 . 50 100 150 Tease (°C)
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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

BDV64 | BDV64A | BDV64B
BDV65 | BDV65A | BDV65B

Veeo Collector-base voltage (Ig = 0)

VcEo Collector-emitter voltage (g =0)
Veso Emitter-base voltage (I = 0)

le Collector current

lem Collector peak current (repetitive)

Ig Base current

Piot Total power dissipation at T¢aee < 25°C
Tstg Storage temperature

T; Junction temperature

60V l 8ov l 100V
60V 8ov 100V
5V
12A
20A
0.5A
1256W
-65 to 150°C
150°C

* For PNP types voltage and current values are negative

INTERNAL SCHEMATIC

5-1036/1

MECHANICAL DATA

Collector connected to tab.

10/82
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k_{o:

o

o

TET

L T

0'Le

c-oviep
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THERMAL DATA

Rih j—case Thermal resistance junction-case max. 1 °C/W
ELECTRICAL CHARACTERISTICS (T, = 25°C unless otherwise specified)
Parameter Test conditions Min. Typ. Max.| Unit
lego Collector cutoff for BDV64/5 Veg = 60V 400 | uA
current (g = 0) for BDV64A/5A Vg = 80V 400 | uA
for BDV64B/5B Vg = 100V 400 | nA
Tease = 150°C
for BDV64/65 Vg = 30V 2 | mA
for BDV64A/5A Vg = 40V 2 | mA
for BDV64B/5B Vg = 50V 2 | mA
lceo Collector cutoff for BDV64/65 Vg = 30V 1| mA
current (Ig = 0) for BDV64A/SA Vg = 40V 1| mA
for BDV64B/5B Vg = 50V 1| mA
iEBO Emitter cutoff VEBO =5V 5| mA
current (Ic = 0)
VcEo(susy Collector-emitter lc = 30mA
sustaining voltage for BDV64/65 60 \%
(lg=0) for BDV64A/5A 80 Y
for BDV64B/5B 100 Y
Vcegat) - Collector-emitter Ilc = 5A Ig = 20mA 2|V
saturation voltage
Vege *  Base-emitter lc =5BA Vce =4V 25|V
voltage
hee * DC current gain le= 1A Vce = 4V 2500 -
lc = BA Vce =4V 1000 -
lc = 10A Vee =4V 500 B
Ve Parallel diode Il = BA 1.2 \

forward voltage
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ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max. | Unit

hte Small sign_al lc =BbA Vce =4V 60 -
current gain f=1MHz

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

ton Turn-on time 0.5 us

. lc =5bA lg; = 20mA 1.1 «% | us

ts Storage time 13 us

'BZ = 20A VCC = 16V 2 5
. . * S
t Fall time 10 * ﬁs

* Pulsed: pulse duration = 300 us 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
PU RATIONS* PULSE OPERATIONS*
< [T TT][]] PuLse operations ml by 1 [ TT]]]] PuLse oreRations o
A) “T'1. MAX PULSED us 1~ MAX PULSED
c Q \ 100us ¢ N \ 100us
10 D) - 10 - D e
8| Ic MAX CONT. N —F 8| IcMAX CONT. NG T
6 J NC \ ims [} j A \ ims
| N m . | A 5
¢ DC OPERATION | Di OPE RATION— m»
?[*FOR SINGLE NON 4"%FOR SINGLE NON
REPETITIVE PULSE \ REPETITIVE PULSE \
1 \ 1
6 - | 1] ° 1 —
4| t-——1- 4 —
1 s ] S
of— BOV 64 —= b 2 BOVES —
BOV64A BDVE5A
, BOV64B . BDVESE
10 4 2 B 6 8 2 10 4 6 2 4 6 8 2
1 10 102 Veg (V) 1 10 102 Veg (V)
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DC current gain (BDV64 series)

h G-4747
FE 1T —+FH
‘ N Il L
s Veg =4V, — |
. T
n25°C” | !
A1 250¢ 4 N
2 '1/ L / L ‘\
<~ N
/ A '40"3// N
10° A | L
N — Z ==
7 7
R A A I
7/
. ‘7 | .
/ J | | % |
| |
/ ,/ i
| |
/ ’
10 1 \
. 2 4 6 8 2 8
10 1 Ic(A)
Collector-emitter saturation voltage
(BDV64 series)
G - 4749
VCE (sat)
)
heg =250
2
/
; A
et
0 "
10’ 1 10 1c(A)

VCE(sat
V)

DC transconductance (BDV64 series)

G- 4748
11

——t

Veg =V

AN

08 24 32 Vgg(V)

Collector-emitter saturation voltage
(BDV64 series)

G-4750
3A| |6p|||[0A
L
L
Il
-1
10 1 10 1g (mA)
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DC current gain (BDV65 series)

G-4741
hee = ——— i
8 ; ‘Ll
: By
. A
| 125°C AN
// N
2
v // N
259
102 ,/ 5 I/—"—
8 4'1
. 7
4
4
-u0°C
A4 Veg =4V |
o il
2 4 6 8 2 o 6 8
10! 1 Ic(A)
Collector-emitter saturation voltage
(BDVB5 series) res
Vee(sat) [
(V) |PFE=250
2
/
7
1
__‘,nv-"
0
10-! 1 10 Ic (A)

DC transconductance (BDV®65 series)

G- 472
Ic 11

Veg =4V

AN

0 08 16 2.4 32 Vgg(V)

Collector-emitter saturation voltage
(BDVB?5 series)

G-4744

Yce(sat) ]
) 3A 6A 10A
3
2
1
0
10~ 1 10 lB(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 BDW51 [ BDW51A|BDW51 BlBDW51 c
Veeo Collector-base voltage (I = 0) 45V 60V 8oV 100V
Vees Collector-emitter voltage (Vgg = 0) 45V 60V 8ov 100V
Veeo Collector-emitter voltage (Ig = 0) 45V 60V 80V 100V
Vego Emitter-base voltage (I = 0) 5V
Ic Collector current 15A
lem Collector peak current (repetitive) 20A
Ig Base current 7A
Piot Total power dissipation at T ,,,<25°C 125W

st Storage temperature -65 to 200°C
T Junction temperature 200 °C

INTERNAL SCHEMATIC DIAGRAM ¢

MECHANICAL DATA Dimensions in mm

Collector connected to case

87mr 17
gl

39 5max

2gma
: $10

oz

TO-3
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THERMAL DATA

Rth 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
lcgo Collector cutoff for BDW51 Veg= 45V 500 [ pA
current (I = 0) for BDW51A V. z= 60V 500 | pA
for BDW51B V. g= 80V 500 | pA
for BDW51C Vi g= 100V 500 | pA
Tease = 150°C
for BDW51 Veg= 45V 5| mA
for BDW51A V g= 60V 5| mA
for BDW51B Vi g= 80V 5| mA
for BDW5iC Vi g= 100V 5| mA
lceo Collector cutoff for BDW51 Vee= 22V 1] mA
current (I = 0) for BDW51A V= 30V 1| mA
for BDW51B V.= 40V 1 mA
for BDW51C V= 50V 1] mA
lego Emitter cutoff Veg= 5V 2| mA
current (Ic = 0)
VCEO(SUS)* Co"ector'emitter IC = 100 mA
sustaining voltage for BDW51 45 \
(I = 0) for BDW51A |60 \Y
for BDW51B |80 \Y
for BDW51C |100 \Y
Vee@ay®  Collector-emitter lc = 5A lg = 0.5A 11V
saturation voltage Ilc = 10A lg = 2.5A 3|V
Veesayy™ Base-emitter Ic = 10A lg = 2.5A 25| V
saturation voltage
Vge* Base-emitter voltage | I = 5A Vee= 4V 15| V
heg* DC current gain lc = 5A Vee= 4V 20 150 [ —
Ic = 10A Veg= 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-2679
1 T T 11 r T
(for BDW51 and BDW51A) C |Ic MAX PULSED PULSE QEERATI?SIH
(A) 1T Ops
Ic MAX CONTINUOUS) \Q\
c
10 N
S\ N
5 AN
4
DC OPERATION[
*FOR SINGLE NON
\ REPETITIVE PULSE Ims
L |
BOWS! 10m
BDWS1A
107 |
! 10 10% Veg (V)
Safe operating areas I T TT e . 6-2680
PULSE OPERATION
(for BDW51B and BDW51C) :) I Mfl\x PIULISE[D { 2 0 oy
o, N
Ic MAX CONTINUOUS N\ \\ Ny 100ps
10 N
\
7
DC OPERATION
#FOR SINGLE NON \ \
1 REPETITIVE PULSE \
\ 1ms
BDWS18 10ms
BOWSIC
10
! 10 10 Veg (V)
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DC current gain

G-4859
hFE
‘
2
3
10 B——
====
pj Veg=4V
2
2
10,
6
“ N
: \
| \
10, \‘
s
.
2
1 _ZZ LGE_.'Z 4L 68 2 4 68 2 4 68
10 10 1 10 Ic(A)
Collector-emitter saturation voltage
G- 4864
VCE(sat)
)
2
hgg= 0 I
10 == 2
L l.
s
“ ]
2
LI +
6 :
.
2
=1
10,
s
.
2
o i
_|2'LGH 2 4 88 2 4 68 22 4 68
10 1 10 10 Ic(A)

DC transconductance

G- 4863
VBE(on)
()
J
VeE =4V |
. /
1 .
A
-
0
-1
10 1 10 Te(a)

Base-emitter saturation voltage

G-4858
VBE (sat)
) ’l
f
2 hrEd 1
]
15
J
1 A
e
0.5
16" 1 10 Ic(A)
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Collector-base capacitance

G- 4860
Ccso
(pF)
150
N\
100
N
I
50
0
-
10 1 10 Veg (V)
sSaturated switching characteristics
G- 4861
t T
(ps) 1
s Vec=30V
Tg1=1g2
¢ heg=10
12
— T~ t
1 ~C i
8 ~N
N\
6 AN
4 \\
ton N
N
2
- 2 o 6 8 2 4 1] 8
10 1 Ic (A)

(MHz)

Prot
(w)

150

100

50

Transition frequency

G

~2612_

Vce=4V
|
N
)
4
107? 1 Ic (A)
Power rating chart
G-2540
1
N
\‘
N
N
N
50 100 150 Tcase (°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|BDW52BIBDW520

Veso Collector-base voltage (Ig = 0)
Vees Collector-emitter voltage (Vgg = 0)
Veeo Collector-emitter voltage (Ig = 0)
Vero Emitter-base voltage (I = 0)

lc Collector current

lem Collector peak current

Base current

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

-100V
-100V
-100V

-80V
-80V
-80V

-60V
-60V
-60V

-45V
-45V
-45V

-5V
-15A
-20A

-TA
125W

-65 to 200°C
200 °C

INTERNAL SCHEMATIC DIAGRAM

MECHANICAL DATA

Collector connected to case

10/82

\ 40409 .
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THERMAL DATA

Rinjcase  Thermal resistance junction-case max 1.4 °C/W

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

Parameter Test conditions Min. Typ. Max.| Unit
lceo Collector cutoff for BDW52  V g= -45V -500 | pA
current (I = 0) for BDW52A V z= -60V -500 | A
for BDW52B V5= -80V -500 | pA
for BDW52C V. g= -100V -500 | pA
Tease = 150°C
for BDW52 V. z= -45V -5 | mA
for BDW52A V g= -60V -5 | mA
for BDW52B V z= -80V -5 | mA
for BDW52C V g= -100V -5 | mA
lceo Collector cutoff for BDW52 V= -22V -1 | mA
current (I = 0) for BDW52A V= -30V -1 | mA
for BDW52B V= -40V -1 | mA
for BDW52C V= -50V -1 | mA
lego Emitter cutoff Veg = -5V -2 | mA
current (Ic = 0)
Veeowus)® Collector-emitter lc = -100 mA
sustaining voltage for BDW52 -45 \%
(g =0 for BDW52A [-60 \Y
for BDW52B (-80 \Y
for BDW52C |-100 \
Veeay®  Collector-emitter Ic = -5A lg = -0.5A -1 \
saturation voltage Ilc = -10A lg = -2.5A 8|V
Veeeaty® Base-emitter lc = -10A lg = -2.5A 25|V
saturation voltage
Vige* Base-emitter voltage | I = -5A Vee= -4V 15|V
hee* DC current gain lc = -5A Vee= -4V 20 150 | —
Ic = -10A Veg= -4V 5 —
fr Transition frequency | I = -0.5A Ve = -4V 3 MHz

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

*PULSE QPERATION |
100ps

Safe operating areas Ic T T T
(for BDW52 and BDW524) Ic MAX PULSED
YT NN
Ic MAX CONTINUOU \\ \
N

10
Z
LA

DC OPERATION

*FOR SINGLE
REPETITIVE PULSE

-

o
3
(]

BDWS52
BDW52A

102—VCE )

107
10

*PULSE OPERATIO
10ps

G-2681

Safe operating areas -1¢ T T
(for BDW52B and BDW52C) N Ic MAX PULSED <
L]
Ic MAX CONTINUOUST\_ \\\ \ﬁ
A

Y/
L

100pus

DC OPERATION

FOR SINGLE NON \

Tms

REPETIT

10ms

BDWS2B

BDWS2C

102 Veg (V)

107!
10
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DC current gain DC transconductance

G-4852 G- 4853
hFE YBE(on)
. ) I
: /
107,
)
‘ Vep = 4V 2 VeE=4Y)
2
2
10
. ~
4 ‘\
N
2 1
10 hy
- -
: —T1
‘
21— |
: |
-2 2 4 68 -1 2 4 68 2 4 68 2 4 68 R
10 10 1 10 IC(A) 10 1 10 lc (A)
Collector-emitter saturation voltage Base-emitter saturation voltage
v G- 4855 G- 4854
CE(sat) VBE(sat) ’
v, v) [ |
2
10 |, B—+ ;
: heg=10 :E‘g—;‘ hre=10
4 y 4 2
) J
/
1 8
o=
4 ,AV
2 S 1
. Y
- ’, prt
10 s o
6
‘7
2
-2
10 - 2 4 68 2 4L 68 2 4 68 2 2 4 68 0 )
10 1 10 10 Ic(A) 10 f 10 Ie(a)
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Collector-base capacitance

G-4856
Cceo
(pF)|
200
N
100 . N
10" 1 10 veB (V)

t
(ps)

6

4

Saturated switching characteristics

G-4857
T T
T ]
1
Vce=30V
Ig1=182
heg= 10
_— au
tt
et ~C -
L “
AN
N
P— AN
o
ton N
N
2 4 8 2 6 L)
Ic(A)

(MH2)

Transition frequency

-2613

T

Veg=-4V

107

Prot
w)

150

100

50

107"

Power rating chart

-Ig (W

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

Vego  Collector-base voltage (I ¢=0)
Veeo Collector-emitter voltage (I g=0)

Veso Emitter-base voltage (| ;= 0)

le Collector current

Ig Base current

Piot Total power dissipation at T .., <25°C
T .mp <25°C

Tetg Storage temperature

Tj Junction temperature

180
180
6

4
100
10

1
-65 to 200
200

3
SSSsSrr<<c<

INTERNAL SCHEMATIC DIAGRAM

| RYTyp0KA
o R2Typ.150 00

$-10361

MECHANICAL DATA

Collector connected to case

66 max . 127 min. ’é
~
. 12
i e
s ey
- POOS-B

143
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THERMAL DATA

R

th j-case
th j-amb

Thermal resistance junction-case
Thermal resistance junction-ambient

max 17.5
max 175

°C/W
°C/W

ELECTRICAL CHARACTERISTICS (T

case

= 25°C unless otherwise specified)

Parameter Test conditions Min. Typ. Max. | Unit

lcso Collector cutoff V=180V 50 [ nA
current (I=0)

lceo Collector cutoff Vcg=90V 50 | nA
current (Ig=0)

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

V¢eo (sus) “Collector-emitter lc =50mA 180 \%
sustaining voltage

Vce san® Collector-emitter lc =2A lg =4mA 2|1V
saturation voltage

Vge* Base-emitter lc =2A Vce=2V 25| V
voltage

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

Ic =50mA V=5V 150 300 —

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

hye Small signal lc =0.5A V=2V 20 —
currente gain f=1MHz

* Pulsed: pulse duration =300 usec, duty cycle =1%
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FE o

103

102

G-3926

Safe operating areas Ic & Tc MAX PULSED PULSE OPERATION*—]
(A) & v H Opus
) [ 100
Ic MAX'N ps
CONT Ims l
2
\ \ \
N
1 N \
8 b ‘\
6 | N\
DC OPERATI
4 \ \\
* |«FOR SINGLE NON I
., [REPETITIVE PULSE
10 o N
; By
¢ AN
4
2
-2
10 2 4 8 2 4 6 8 2 4 6 8
1 10 102 Y80 Veg (V)
DC current gain DC transconductance
G-3920 G-3921
. = Ie
)
A 1
— /
N 8 7
7 ’,/ ‘\“ g =2v
. VCE:iV_ 7
y \ i 2
/
/ VCE =2V \
! 7/
2 4 6 8 2 8 2 4 6 8
102 10-! ) Ic (&) ° 05 ! 15 Ve
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Collector-emitter saturation voltage Collector-emitter saturation voltage

G-392! G-3923
VeEtsat) | VeEsat
) (v)
he g =500——HL] Il L
15 heg =250~ 3 Il L
hpg=50 ——
[T Iy 1
II V \
A .
| / 2 3 \
\
\\
" N ~
\ .\ T
05 1 N
0 0
2 4L 6 8 2 4L 6 8 2 4 68 2 4L 68 2 4 6 8 2 4 6 8
1072 10! ! le A 0! ) 10 g (mA)

Base-emitter saturation voltage Saturated switching characteristics

G-3924 ' G ~3925
VeE(sat) |1 (ps) 8| Vec =30V
W | hFE=250
hpg=250 Ig) =Ig2
4
15
tt
2 N
LATA
i N
1 1 7
) 8
/' -
= 6
4
0,5
2
| \ a
0 2 4 6 8 2 “« 6 8 10 2 ‘6 8 2 “« & 8
10"’ 1 Ic (A \
10° 1 Ic )

146



EPITAXIAL-BASE PNP

MEDIUM POWER DARLINGTON

The BDW 92 is a silicon epitaxial base PNP transistor in monolithic Darlington confi-
guration mounted in Jedec TO-39 meta! case. It is intended for use in switching and
linear applications.

The complementary NPN type is the BDW91.

ABSOLUTE MAXIMUM RATINGS

Veao Collector-base voltage (I = 0) -180 \%
CEO Collector-emitter voltage (I g=0) -180 \
Vego Emitter-base voltage (I ;=0) -6 \Y
Ic Collector current -4 A
lg Base current -100 mA
Pt Total power dissipation at T, , <25°C 10 W
T amp S25°C 1 W
Teg Storage temperature -65t0200 °C
T Junction temperature 200 °C
INTERNAL SCHEMATIC DIAGRAM
-
U (R _J R1 Typ. 10k
rormn R2Typ. 1500

MECHANICAL DATA ) Dimensions in mm
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THERMAL DATA

Rinjcase  Thermal resistance junction-case max 17.5 °C/W
thj-amb  1hermal resistance junction-ambient max 175 °C/W

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

case

Parameter Test conditions Min. Typ. Max. | Unit

lceo Collector cutoff Vcg=-180V -50 | pA
current (Ig=0)

ICEO Collector cutoff \Y CE=™ -90V -50 IJ.A
current (13=0)

lego Emitter cutoff Vge= -6V -0.4 -2 | mA
current (1;=0)

Vceo (sus)” Collector-emitter l¢ =-50mA -180 \
sustaining voltage

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

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

hee* DC current gain lg =-2A V g=-5V 1000 3000 —

lg =-50mA V ge=-5V 150 300 —

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

he Small signal lc =-0.5A Vg=-2V 20 -
current gain =1MHz

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

Safe operating areas ~Ic s ffcMaX PULSED PULSE OPERATION*—]
(A) 6 T t 0 us
. L 100
Ic MAX us
. |[CoNT Ims A\
N
N \
1 .Y
8 NG
6 L Ny
DC OPERATION
4
N \
A \
2
#FOR SINGLE NON N
. [REPETITIVE PULSE N
10 . N
6 \\
4
2
10°?
2 4 6 8 2 4 6 8 2 4 6 8
1 10 102 M8 _Vep (V)
DC current gain DC transconductance
G-3928 G-3929
.IC
(A)
S 3 VeE =-2V |
\\\VCE =-5V i
A WA /|
A\ I
\ 2 f
Veg =-2V /
! /
B
8 2 4 6 8
10°? 10° ! -lg () 0 05 1 15 Vgg (V)
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Collector-emitter saturation voltage

G-3930
~Vee(sat) 1
[ 1
2 hrg =500
hgg =250 ]
hFg =50
1,5
’ ]
]/
/
/
1 Vi) 4
N
05
0
2 4 6 8 2 4 6 8 2 4 68
10-2 10! ! -lg W)
Base-emitter saturation voltage
G-3932
-VBE(sat
3
heg =250
2 -
o
11
—
1
0
2 4 6 8 2 4 6 8
10-! 1 -Ig A

Collector-emitter saturation voltage

G—393_
-VcEsat)
v)
Hec= L
3A
3 T—T—12a []7]
L1A
L /“,SAA L
A 014 [ /1]
L///
— BEiAN
2 -H AN
N
ol ™ B—
1 S
\ ..
e
0
2 4 6 8 2 4 6 8 2 4 6 8
10-! 1 10 -lg (mA)

Saturated switching characteristics

t G-3933
———
(ps) 8 ‘.‘cc=-30V M
. hrg =250 [
. I8y =1g2 [T]
tt
2
~ A ts I~
1 < 'on//
b
8
6
‘
2
10-"
2 4 6 8 2 4 6 8
-1
10 1 g W)
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EPITAXIAL-BASE NPN

POWER DARLINGTONS

The BDW 93, BDW 93A, BDW 93B and BDW 93C are silicon epitaxial-base NPN
transistors in monolithic Darlington configuration and are mounted in Jedec TO-220
plastic package. They are intended for use in power linear and switching applications.

The complementary PNP types are the BDW 94, BDW 94A, BDW 94B and BDW 94C
respectively.

ABSOLUTE MAXIMUM RATINGS BDW93lBDW93AJBDW938|BDW930

Vego  Collector-base voltage (g = 0) 45V ’ 60V ‘ 80V ‘ 100V
cEO Collector-emitter voltage (Ig = 0) 45V 60V 80V 100V

Ic Collector current 12A

lem Collector peak current 15A

I Base current 0.2A

Piot Total power dissipation at T ,.< 25°C 80W

Tstg Storage temperature -65 to 150°C

T Junction temperature 150°C

INTERNAL SCHEMATIC DIAGRAM

?m

——————— s
VP
5-10361 E
MECHANICAL DATA Dimensions in mm
Collector connected to tab.
. o 1047 Lgma
- s . teae
. ;.€¥ — ’E.J 3
b '
{H} 127)
1 £ £
L
o .
c =
e ;

T0-220
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THERMAL DATA

Rihjcase  Thermal resistance junction-case max 1.56 °C/W

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

Parameter Test conditions Min. Typ. Max.| Unit.
leeo Collector cutoff for BDW93 Veg= 45V 100 | pA
current (I =0) for BDW93A V= 60V 100 | pA
for BDW93B V g= 80V 100 | pA
for BDW93C Vg= 100V 100 | pA
Tease = 150°C
for BDW93 Veg= 45V 5| mA
for BDW93A Vg= 60V 5| mA
for BDW93B V g= 80V 5| mA
for BDW93C V= 100V 5| mA
lceo Collector cutoff for BDW93 Vee = 40V 1| mA
current (I3=0) for BDW93A V= 60V 1| mA
for BDW93B V= 80V 1| mA
for BDW93C V= 80V 1] mA
lego Emitter cutoff Vgg = 5V 2 [ mA
current (Ic=0)
Veeo sus)* Collector-emitter lc = 100mA
sustaining voltage for BDW93 45 \
(lg=0) for BDW93A 60 \
for BDW93B 80 \Y
for BDW93C 100 \
Vee say*  Collector-emitter Ilc = 5A lg = 20mA 21V
saturation voltage lc = 10A lg =100mA 3|V
Vge say® Base-emitter lc =5A lg = 20mA 251 V
saturation voltage Ilc = 10A lg =100mA 41V
heg* DC current gain lc = 3A Vee= 3V 1000 —
Ilc =5A Vee= 3V 750 20000 | —
Ilc = 10A Vee= 3V 100 —
Ve* Parallel-diode I = 5A 1.3 2|1V
forward voltage lr = 10A 1.8 4|V
hye Small signal Ic = 1A Vee= 10V
current gain = 1 MHz 20 —

* Pulsed: pulse duration = 300 ps, duty cycle = 1.5%
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Safe operating areas
(for BDW93 and BDW93A)

Safe operating areas
(for BDW93B and BDW93C)

Ic 4
(A) s

4

107!

lc 8
(A) ¢

4

G-263011

10"

L * PULSE
Ic MAX OPERATION
i 100us
+ ; 5ms\l t
17 TN
RSN
oC oggRAquN
BN
#FOR SINGLE NON
REPETITIVE PULSE
AR
: BDWO3 %
f BDOW93A |
&
i
2 4 6 8 2 4 6 8 4 6 8
10 10° Vee (V)
G-2625/1
Ic MAX *PULSE OPERATION
Sms\ Ims \J0Ous
N\
N
DC _OPERATION
1 5
| LT \
#FOR SINGLE NON \\
REPETITIVE PULSE | \ \
\
BDW93B
BDW93C |
2 4 6 8 2 4 6 8 4 6 8
10 10? Vee (V)




DC current gain DC transconductance

G-2600 B G-2603
hre lc
()
Veg=3V
Veg=3V 7.5 i
10¢ |
1
P s I
[
10° ,/
Z
25 l
/
102
107 1 Ic (A) 0 1 2 3 vge (V)
Collector-emitter saturation voltage Collector-emitter saturation voltage
G-2601 _ 6-2602
VCEsat) VCE(sa) \
%
v
V) |
S
Ic=5.
hFg=250 s NS
~

- 3A
2 1
1
\\\ 1A
o 1
1 0.5A
——
1 —— 05
0 2.5 5 5 ¢ (A) 0 N 2 3 1g (mA)

154



Small signal current gain Collector-base capacitance
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EPITAXIAL-BASE PNP

POWER DARLINGTONS

The BDW 94, BDW 94A, BDW 94B and BDW 94C are silicon epitaxial-base PNP
transistors in monolithic Darlington configuration and are mounted in Jedec TO-220
plastic package. They are intended for use in power linear and switching applications.
The complementary NPN types are the BDW 93, BDW 93A, BDW 93B and BDW 93C

respectively.

ABSOLUTE MAXIMUM RATINGS

BDW94 I BDW94AjBDW94B|BDW94C

Veeo Collector-base voltage (Iz = 0)
cEO Collector-emitter voltage (Ig = 0)

I Collector current

lom Collector peak current

I Base current

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

T Junction temperature

-45V I 60V . -80V I 100V
45v | -sov | -sov | -100v
12
-15A
0.2A
80W
-65 to 150°C
150°C

INTERNAL SCHEMATIC DIAGRAM

MECHANICAL DATA

Collector connected to tab.

§ max

W

10/82
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R1Typ. 10k
R2Typ.1500

Dimensions in mm

TO-220



THERMAL DATA

Rth j-case

Thermal resistance junction-case

max 1.56

‘C/W

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

Parameter Test conditions Min. Typ. Max.| Unit
lceo Collector cutoff for BDW94 Veg = -45V -100 | pA
current (I = 0) for BDW94A V z= -60V -100 | pA
for BDW94B V g= -80V -100 | pA
for BDW94C V g= -100V -100 | pA
Tease = 150°C
for BDW94 Veg = -45V -5 | mA
for BDW94A cg = -60V -5 | mA
for BDW94B V g= -80V -5 | mA
for BDW94C V= -100V -5 | mA
lceo Collector cutoff for BDW94 Ve = -40V -1 | mA
current (I3=0) for BDWO4A V.= -60V -1 1 mA
for BDW94B ce = -80V -1 | mA
for BDW94C V= -80V -1 | mA
leso Emitter cutoff Vegg = -5V -2 | mA
current (I = 0)
Vceo susy* Collector-emitter Ic = -100mA
sustaining voltage for BDW94 -45 \
(lg=0) for BDW94A 1-60 \
for BDW94B -80 \
for BDW94C -100 \
Voesaty™ Collector-emitter lc = -BA lg =-20mA 2|1V
saturation voltage lc =-10A Iz =-100mA 8V
Ve say* Base-emitter lc = -5A lg =-20mA 25| V
saturation voltage Ilc = -10A Iz =-100mA 41V
hee* DC current gain Ilc = -3A Veg= -3V 1000 —
Ic = -5A Veg= -3V 750 20000 | —
Ilc =-10A V= -3V 100 —
Ve* Parallel-diode I = 5A 1.3 21V
forward voltage I = 10A 1.8 4|V
hie Small signal le =-1A Veg= -10V
current gain f =1MHz 20 —

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

(for BDW94 and BDWS4A) )
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DC current gain DC transconductance
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Small signal current gain

G-2611
——

Collector-base capacitance
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EPITAXIAL-BASE NPN

POWER DARLINGTONS

The BDX 53, BDX 53A, BDX 53B and BDX 53C are silicon epitaxial-base NPN transistors
in monolithic Darlington configuration and are mounted in Jedec TO-220 plastic
package, intended for use in hammer drivers, audio amplifiers and other medium power
linear and switching applications.

The complementary PNP types are the BDX 54, BDX 54A, BDX 54B and BDX 54C
respectively.

ABSOLUTE MAXIMUM RATINGS BDX53| BDX53ALBDX53B| BDX53C

Veeo Collector-base voltage (Ig = 0) 45V ' 60V . 80V 100v
CEO Collector-emitter voltage (Ig = 0) 45V 60V 80V 100V

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

Ic Collector current 8A

lem Collector peak current (repetitive) 12A

Ig Base current 0.2A

Piot Total power dissipation at T,,,<25°C 60W

Tstg Storage temperature -65 to 150°C

T Junction temperature 150 °C

INTERNAL SCHEMATIC DIAGRAM

R1Typ. 10O

R2Typ.1500

$-1036/1

MECHANICAL DATA Dimensions in mm

Collector connected to tab.

15.8max

127

T0-220
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THERMAL DATA

Rth j-case
th j-amb

Thermal resistance junction-case
Thermal resistance junction-ambient

max 2.08
max 70

°C/W
°C/W

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

Parameter Test conditions Min. Typ. Max.| Unit
lcgo Collector cutoff for BDX53 Veg = 45V 200 | pA
current (I = 0) for BDX53A Vg= 60V 200 | pA
for BDX53B Vg = 80V 200 | pA
for BDX63C Vg z= 100V 200 | pA
lceo Collector cutoff for BDX53 Vee = 22V 500 | pA
current (Iz = 0) for BDX53A V= 30V 500 | pA
for BDX53B V= 40V 500 | pA
for BDX53C Vg = 50V 500 | pA
leO Emitter cutoff Vgg = 5V 2| mA
current (I = 0)
Vieowus)® Collector-emitter Ic = 100 mA
sustaining voltage for BDX53 45 \Y
(lg = 0) for BDX53A |60 Vv
for BDX53B |80 \
for BDX53C |100 \"
Vee saty®  Collector-emitter Ic = 3A I = 12mA 21V
saturation voltage
Vae say* Base-emitter lc = 3A lg = 12mA 25| V
saturation voltage
heg* DC current gain Ic = 3A Vee= 3V 750 —
Ve Parallel-diode Ir = 3A 1.8 25 \
forward voltage Ir = 8A 2.5 \'%

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

POWER DARLINGTONS

The BDX 53E, BDX 53F are silicon epitaxial base NPN transistors in monolithic
Darlington configuration and are mounted in Jedec TO-220 plastic package.
They are intended for use in power linear and switching applications.

The complementary PNP types are the BDX 54E and BDX 54F respectively.

ABSOLUTE MAXIMUM RATINGS BDX53E, BDX53F
Vego  Collector-base voltage (1 g=0) 140V I 160V
Veeo  Collector-emitter voltage (1 3=0) 140V 160V
Veso Emitter-base voltage (I ;=0) 5V

lc Collector current 8A

lom Collector peak current 12A

Ig Base current 0.2A

Piot Total power dissipation at T _,,, <25°C 60W

Tstg Storage temperature -65to 150°C

T, Junction temperature 150°C

INTERNAL SCHEMATIC DIAGRAM
e e e

5 | J 1 |
S P
| T
. ; E | RITyp. 0kl
S' :6”’7’“ ﬁ“‘é* T R2Typ.1500)
MECHANICAL DATA Dimensions in mm

~ Collector connected to tab.

10,47

385

15872

§ max

12.7m0 .

TO-220
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THERMAL DATA

R Thermal resistance junction-case max 2.08 °C/W

th j-case X ) X 4
Thermal resistance junction-ambient max 70 °C/W

th j-amb

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

case

Parameter Test conditions Min. Typ. Max. | Unit

Collector cutoff for BDXS3E V = 70V 0.5 | mA

current (Ig=0) for BDX53F V =80V 0.5 | mA

Collector cutoff for BDX53E V g=140V 0.2 | mA

current (I ¢=0) for BDX53F V=160V 0.2 [ mA

Emitter cutoff Veg=5V 5| mA

current (1.=0)

Veo (sus) " Collector-emitter lc =50mA

sustaining voltage for BDX5S3E 140 \

(Ig=0) for BDX53F 160 \"

Collector-emitter Ic =2A Ig =10mA 211V

saturation voltage

Base-emitter lc =2A lg =10mA 25| V

saturation voltage

DC current gain c =2A V=5V 500 —
lc =3A Vce=5V 150 —

Parallel diode Il =2A 25 | V

forward voltage

Small signal lc =0.5A V=2V -

currente gain f=1MHz
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G-3927N

Safe operating areas Ic s I = ae PULSE *
(A)s [ICMAX ™\ OPERATION
&\ 10us
4 100\ 11"
T\ ws J
ms;
2 —
\ N
Ll
Ve DC OPERATION \
6 . \
\
4
| \
) |
*FOR SINGLE NON
., | REPETITIVE PULSE \
10 o
6 \
4
2
102 il ‘.
1 2 4 610 2 4 6 8102 2 VL 6 %/)
ce ¢
140~ =160
DC current gain DC transconductance
G~3920 G-3921
heE s I [ I
¢ (A) !
; ]
' A N 3 E
‘ |
103, ; . ,,/ : \\“ g =2v T]—
j—-r ) \‘ \VCE=5 I
gl \ 5{ 2
4B | |
D ZENI R | /
10 /| ||]¥ee =2¥
‘ ,
g - A T ]
2 t !
0 1 ‘ l‘ | |
2 & 6 8 2 4 6 8 2 o 6 8
102 107! 1 g () 0 08 ! 1S Yee

167



Collector-emitter saturation voltage Collector-emitter saturation voltage
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EPITAXIAL-BASE NPN

MEDIUM POWER DARLINGTON

The BDX53S is a silicon epitaxial-base NPN transistor in monolithic Darlington con-
figuration and is mounted in Jedec TO-39 metal case.

It is intended for use in medium in power linear and switching applications.

The complementary PNP type is the BDX54S

ABSOLUTE MAXIMUM RATINGS

Vego  Collector-base voltage (1 = 0) 150 \%
Veeo Collector-emitter voltage (I g=0) 150 vV
Vego Emitter-base voltage (I c=0) 5 \
lc Collector current 6 A
lom Collector peak current 10 A
Ig Base current 0.2 A
Piot Total power dissipation at T ., <25°C 15 W
T amp <25°C 1 W
stg Storage temperature -65 to 200 °C
i Junction temperature 200 °C
INTERNAL SCHEMATIC DIAGRAM
|
|
e
MECHANICAL DATA Dimensions in mm
Collector connected to case
6.6M3% ek
2
e
ol =
b o
£005-8
TO-39
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THERMAL DATA

R 11.66 °C/W

175 °C/W

Thermal resistance junction-case
Thermal resistance junction-ambient

max
max

th j-case
th j-amb

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

Parameter Test conditions Min. Typ. Max. | Unit
lcgo Collector cutoff V=150V 0.2 | mA
current (l¢=0) T case= 125°C
V cg=150V 2 |mA
lceo Collector cutoff V=75V 0.2 | mA
current (1g=0)
1 leso Emitter cutoff Veg=5V 5 | mA
current (I, =0)
\% *Collector-emitter _
CEO (sue) sustaining voltage lc =50mA 150 v
(Ig=0)
Ve san™ Collector-emitter lc =2A lg =8mA 2|V
saturation voltage
Vge say® Base-emitter le =2A lg =8mA 25|V
saturation voltage
heg* DC current gain lc =100mA V =5V 100 —
le =2A Vce=5V 500 -
Ve* Parallel diode le =2A 25 |V
forward voltage
hie Small signal lc =0.5A V=2V 20 -
currente gain f=1MHz

* Pulsed: pulse duration = 300 us, duty cycle = 1%
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Collector-emitter saturation voltage Collector-emitter saturation voltage

G-3922 G-3923
VeE(sat) VeE(sat ch~
) (v) [——+3a
hf £=500—1+1 H—T2a
15 heE =250 3 L L losa
rre-so~ | LI DINE i 5 5
i i i
11/ \
1 /4 2 \
N \ \
N\
A
- ~
N N m
0,5 1 AN
0 2 ASB‘Z L 68 2 4 68 0 2 L 68 2 4 6 8 2 4 68
102 0° ! lc @ 10-! 1 10 g (mA)
Base-emitter saturation voltage Saturated switching characteristics
-3924 G ~3925
[ ' Ve =30V T
Vi (ps) 8] YCC =
BE(sat) | hFE=250
V)t heg=250 Igy =-Ig2
4
1,5
2 = .~ ('
o
/gz \‘s
A At
1 1 -
P -
7 ’
T 6
s
‘
0,5
2
-1
0 2 4 6 8 2 4 6 8 10 2 4 6 8 2 4 6 8
10 1 Ic (A) )
10° ! Ic (A)

172



EPITAXIAL-BASE PNP

POWER DARLINGTONS

The BDX 54, BDX 54A, BDX 54B and BDX 54C are silicon epitaxial-base PNP transistors
in monolithic Darlington configuration and are mounted in Jedec TO-220 plastic
package, intended for use in hammer drivers, audio amplifiers and other medium power
linear and switching applications.

The complementary NPN types are the BDX 53, BDX 53A, BDX 53B and BDX 53C
respectively.

ABSOLUTE MAXIMUM RATINGS BDx54| BDX54A |BDX54B|BDX54C
Vego Collector-base voltage (I = 0) -45V | -60V ‘ -80V ‘ -100V
Veeo Collector-emitter voltage (Ig = 0) -45V -60V -80V -100V
Vego Emitter-base voltage (I = 0) - -5V
Ic Collector current -8A
lem Collector peak current (repetitive) -12A
Ig Base current -0.2A
Piot Total power dissipation at T ,,,<25°C 60W
Tsig Storage temperature -65 to 150°C

i Junction temperature 150 °C

INTERNAL SCHEMATIC DIAGRAM

— __J R1 Typ. 10kQL

R2Typ.15001
$-103711 e

MECHANICAL DATA ) Dimensions in mm

Collector connected to tab.

15.8me
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,,M
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h

e -

T0-220
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THERMAL DATA

Rth j-case
th j-amb

Thermal resistance junction-case
Thermal resistance junction-ambient

max
max

2.08
70

°C/W
°C/W

ELECTRICAL CHARACTERISTICS (T, =

25°C unless otherwise specified)

Parameter Test conditions Min. Typ. Max.| Unit
lceo Collector cutoff for BDX54 Vg = -45V -200 | pA
current (I = 0) for BDX54A V g=-60V -200 | pA
for BDX54B Vg = -80V -200 | pA
for BDX54C V g=-100V -200 | pA
lceo Collector cutoff for BDX54 Ve = -22V -500 | pA
current (I = 0) for BDX54A V= -30V -500 | pA
for BDX54B V= -40V -500 | pA
for BDX54C V= -50V -500 | pA
leo Emitter cutoff Vegg= -5V -2 | mA
current (I = 0)
Vceosus)® Collector-emitter lc = -100 mA
sustaining voltage for BDX54 -45 \
(g = 0) for BDX54A |-60 \Y
for BDX54B |-80 Vv
for BDX54C (-100 \Y
Vee saty®  Collector-emitter Ic = -3A lg = -12mA 21V
saturation voltage
Vae saty® Base-emitter Ic = -3A Vee= -12mA 25|V
saturation voltage
heg* DC current gain lc = -3A Vee = -3V |750 —_
Ve Parallel-diode I = 3A 1.8 25 '
forward voltage lr = 8A 2.5 \Y

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

POWER DARLINGTONS

The BDX 54E, BDX 54F are silicon epitaxial base PNP transistors in monolithic
Darlington configuration and are mounted in Jedec TO-220 plastic package.
They are intended for use in power linear and switching applications.

The complementary NPN types are the BDX 53E and BDX 53F respectively.

ABSOLUTE MAXIMUM RATINGS

BDXS54E IBDX54F

Veeo Collector-base voltage (I ¢=0)
CEO Collector-emitter voltage (| g=0)
EBO Emitter-base voltage (I ;=0)

Ic Collector current
lom Collector peak current
B Base current
Piot Total power dissipation at T .., <25°C
Tatg Storage temperature
T, Junction temperature

-140V I -160V
-140v | -160V
-5V
-8A
-12A
-0.2A
60W
-65to0 150°C
150°C

INTERNAL SCHEMATIC DIAGRAM

MECHANICAL DATA

_ Collector connected to tab.

20T

177

Dimensions in mm

 To0-220
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THERMAL DATA

R Thermal resistance junction-case max 2.08 °C/W

th j-case . " . )
Thermal resistance junction-ambient max 70 °C/W

th j-amb

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

Parameter Test conditions Min. Typ. Max. | Unit
lceo Collector cutoff for BDXS4E V =-70V -0.5 | mA
current (Ig=0) for BDX54F V =-80V -0.5 | mA
lcao Collector cutoff for BDXS4E v g=-140V -0.2 | mA
current (I = 0) for BDX54F Vv p=-160V -0.2 | mA
leso Emitter cutoff Vegg=-5V -5 | mA
current (1 =0)
Vceo (sus) *Collector-emitter lc =-50mA
sustaining voltage for BDXS4E -140 \"
(Ig=0) for BDX54F -160 \Y
VcE say™ Collector-emitter lc =-2A lg =-10mA 2|V

saturation voltage

Vie (san* Base-emitter lc =-2A lg =-10mA 25|V
saturation voltage

2A  V=-5V 500 -

hee* DC current gain lc =
I =-3A Vce=-5V 150 —
Ve* Parallel diode le = 2A 25|V
forward voltage
hye Small signal l¢c =-0.5A V g=-2V 20 —
currente gain f=1MHz

* Pulsed: pulse duration = 300 ps, duty cycle =1%
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Collector-emitter saturation voltage Collector-emitter saturation voltage
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EPITAXIAL-BASE PNP

MEDIUM POWER DARLINGTON

The BDX 54S is a silicon epitaxial-base PNP transistor in monolithic Darlington con-
figuration and is mounted in Jedec TO-39 metal case.
It is intended for use in medium power linear and switching applications.
The complementary NPN type is the BDX 53S.

ABSOLUTE MAXIMUM RATINGS

VC BO
CEO
EBO

M

oo <<

R

tot

stg

7

Collector-base voltage (I = 0)

Collector-emitter voltage (I g=0)

Emitter-base voltage (I ;= 0)

Collector current

Collector peak current

Base current

Total power dissipation at T ;,;,<25°C
T .mp<25°C

Storage temperature

Junction temperature

-1560
-150
-5
-6
-10
-0.2
15

SSrrxr<<c<

o

[=]
oo

1
-65 to 200
200

INTERNAL SCHEMATIC DIAGRAM

|
i ]
! . |
| R1 R
L I S N _J R Typ 10k
be T mesa
MECHANICAL DATA
,‘:Coileétdr connected to case
& 508 6™  pgmn 3§
S e
gltn]
o 2 ﬁ
-
/@

181

Dimensions in mm

T0-39

5/80



THERMAL DATA

R

th j-case
th j-amb

Thermal resistance junction-case
Thermal resistance junction-ambient

max 11.66
max 175

°C/W
°C/W

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

Parameter Test conditions Min. Typ. Max. | Unit
lcBo Collector cutoff Vcg=-150V -0.2 | mA
current (I.=0) T case= 125°C
Vig=-150V -2 | mA
lceo Collector cutoff Ve=-75V -0.2 [ mA
current (I g=0)
lego Emitter cutoff Veg=-5V -5 | mA
current (I;=0) ’
\Y *Collector-emitter —
CEO (sue) sustaining voltage le =-50mA -150 v
(lg=0)
Vce say® Collector-emitter lg =-2A lg =-8mA 2|V
saturation voltage
Vae say* Base-emitter lc =-2A lg =-8mA 25 | V
saturation voltage
hee* DC current gain Il =-100mA YV gg=-5V 100 -
lc =-2A V cg=-5V 500 -
Ve* Parallel diode lg =-2A 25 |V
forward voltage
hie Small signal l¢c =-0.5A V=-2V 20 -
currente gain f=1MHz

* Pulsed: pulse duration =300 us, duty cycle =1%
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Safe operating area e s chAlx PULSE OPERATON=T
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Collector-emitter saturation voltage

G-3930
~Yee(sat) } {
) hrg =500 111111
hpg =250 ]
hFg =50
1,5
|
/
/I
1 /04
N
05
0 .
2 L 6B s 2 L 68 2 L 68
10-2 10 ! -le W)

Base-emitter saturation voltage

G-3932
-VBE(Gat |
3 i
hFg =250
14
2 >
T
Pr— .
1
0
2 A 6 B8 2 4 6 8
10-! 1 -l A

Collector-emitter saturation voltage
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-VCEsat)
(V)
He= L]
3 __,gﬁ —q-
A 1—11a [
H —jos5A HH
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\[H
5 = T\
= \
H ] i
/ Mma
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N
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Saturated switching characteristics

6-3933
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tgy =15y 1]
tt
> T
< ton_+"]
2 & 6 8 2 4 6 L]
10°! 1 -l (&)
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EPITAXIAL-BASE NPN

POWER DARLINGTONS

The BDX 85, BDX 85A, BDX 85B and BDX 85C are silicon epitaxial-base NPN power
transistors in monolithic Darlington configuration and are mounted in Jedec TO-3 metal
case. They are intended for use in power linear and switching applications.

The complementary PNP types are the BDX 86, BDX 86A, BDX 86B and BDX 86C
respectively.

ABSOLUTE MAXIMUM RATINGS BDX85 I BDX85A| BDX853|BDX850
Veso  Collector-base voltage (I = 0) 45v ’ 60V ’ 80V | 100V
Vceo Collector-emitter voltage (Ig = 0) 45V 60V 8ov 100V
Veso Emitter-base voltage (I = 0) 5V

Ic Collector current 10A

lom Collector peak current (repetitive) 15A

Ig Base current 0.1A

Piot Total power dissipation at T ,,,<25°C 100W

Tsig Storage temperature -65 to 200°C

T; Junction temperature 200 °C

INTERNAL SCHEMATIC DIAGRAM

B
O—

R1 Typ. 10k
R2Typ. 15001

MECHANICAL DATA £ Dimensions in mm

_ Collector connected to case

e zeog;a*f B7mar g
10/ ,

177

§20m2

T0-3
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THERMAL DATA

Rinjcase  Thermal resistance junction-case max 1.75 °C/W
ELECTRICAL CHARACTERISTICS (T.,.c = 25°C unless otherwise specified)
Parameter Test conditions Min. Typ. Max.| Unit
lcgo Collector cutoff for BDX85 V= 45V 500 | pA
current (I = 0) for BDX85A V= 60V 500 | pA
for BDX85B V= 80V 500 | pA
for BDX85C Vo= 100V 500 | pA
Tease = 150°C
for BDX85 Vg= 45V 5| mA
for BDX85A Vi g= 60V 5| mA
for BDX85B V= 80V 51 mA
for BDX85C Vo= 100V 5| mA
lceo Collector cutoff for BDX85 V = 22V 1| mA
current (I = 0) for BDX85A V= 30V 1| mA
for BDX85B V= 40V 1| mA
for BDX85C Vo= 50V 1| mA
lego Emitter cutoff Vegg= 5V 2 | mA
current (I = 0)
Vceoeus)® Collector-emitter Ilc = 100 mA
sustaining voltage for BDX85 45 \%
(lg = 0) for BDX85A 60 \
for BDX85B 80 \
for BDX85C 100 \
Vegeary®  Collector-emitter lc =4A g = 16mA 2|V
saturation voltage lc =8A Iz =40mA 4|V
Veeiay®  Base-emitter lc =8A Iz =80mA 4| V
saturation voltage
Vge* Base-emitter voltage | Ic = 4A  Vge= 3V 28| V
heg* DC current gain lc =3A Vge= 3V 1000 —
lc =4A Vge= 3V 750 18000 | —
lc = 8A Vge= 4V 200 —
Ve Parallel-diode I = 3A 18| V
forward voltage I = 8A 2.5 \'%
he Small signal lc =3A V=3V
current gain = 1 MHz 10 —_

* Pulsed: pulse duration = 300 ps, duty cycle = 1.5%
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Safe operating areas Ic
(for BDX85 and BDX85A) )
10
1
10"
Safe operating areas Ic
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1
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DC current gain

G- 4900
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€
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10%, paghl)
€ z
4
2
10° - \
8 X
6
4
2
2
10 R 2 4 68 “ 6 8
10 10 Ic(A)
Collector-emitter saturation
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Small signal current gain

G- 4899

hie =

5

.

2

3
10° \

o=

. Veg =3V \

Ic=5A

L \

2
10,

6

4

2 \
10 B

6

‘ AV

2
1 -3 LGG_Zl SC_‘Z 68 2 4 68

10 10 10 1 f (MH2)

t
(ps)
6

4

10’

Saturated switching characteristics

G- 4896
_ A 4‘~.‘t'
A N Vo= 30V
Ig1=1
™~ B1= B2
"N ton |hpe=250
ts
2 4 € 8 6 8
1 10 Ic (A)

Ccao
(pF)

10

Ptot
(W)

100

50

Collector-base capacitance

G-4897
] L
h-"“-.,
P
™N
2 6 8 4 6 8
1 10 Veg(v)
Power rating chart
G-2395
N
N
AN
~
N
N
\\
N
50 100 150 Teasel®C)
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EPITAXIAL-BASE PNP

POWER DARLINGTONS

The BDX 86, BDX 86A, BDX 86B and BDX 86C are silicon epitaxial-base PNP power
transistors in monolithic Darlington configuration and are mounted in Jedec TO-3 metal
case. They are intended for use in power linear and switching applications.

The complementary NPN types are the BDX 85, BDX 85A, BDX 85B and BDX 85C
respectively. :

ABSOLUTE MAXIMUM RATINGS

BDX86 l BDX86AI BDX86B IBDXBGC

VCBO
CEO
EBO

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

Collector current

Collector peak current (repetitive)
Base current

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

Junction temperature

-45v' 60V | -80V | -100V
-45v | -sov | -8ov | -100V
-5V
-10A
-15A
-0.1A
100W
-65 to 200°C
200 °C

INTERNAL SCHEMATIC DIAGRAM

ﬁ)m

5103711

MECHANICAL DATA

Collector connected to case

10/82

26 2max
L 108

4
3 ol e
o O @
=&l L J
o) i
2 b
- . 40:409
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Dimensions in mm
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THERMAL DATA

Rin j-case Thermal resistance junction-case max 1.75 °C/W
ELECTRICAL CHARACTERISTICS (T_,,, = 25°C unless otherwise specified)
Parameter Test conditions Min. Typ. Max.| Unit
lceo Collector cutoff for BDX86 V g= -45V -500 | pA
current (I = 0) for BDX86A Vo= -60V -500 | pA
for BDX86B V3= -80V -500 | pA
for BDX86C V g= -100V -500 | pA
Tease = 150°C
forBDX86 V g= -45V -5 | mA
for BDX86A V z= -60V -5 | mA
for BDX86B V z= -80V -5 | mA
for BDX86C V z= -100V -5 | mA
lceo Collector cutoff for BDX86 V= -22V -1 | mA
current (I = 0) for BDX86A V = -30V -1 [ mA
for BDX86B V= -40V -1 | mA
for BDX86C V= -50V -1 | mA
leso Emitter cutoff Veg= -5V -2 | mA
current (Ic = 0)
Veeowus)® Collector-emitter Ilc =-100mA
sustaining voltage for BDX86 -45 \Y
(lg = 0) for BDX86A -60 \
for BDX86B -80 \'
for BDX86C -100 \"
Veeeay®  Collector-emitter lc =-4A 1z =-16mA 21V
saturation voltage Ic =-8A Iz = -40mA 41V
Veeeay® Base-emitter lc =-8A Iz =-80mA 41V
saturation voltage
Vge* Base-emitter voltage | I = -4A V= -3V 28| V
hee* DC current gain lc =-8A V= -3V 1000 —
lc =-4A V= -3V 750 18000 | —
Ic =-8A Veg = -4V 200 —_
Ve Parallel-diode Il =3A 18| V
forward voltage I = 8A 25 Y
he Small signal lc =-83A Vge= -3V
current gain f =1MHz 10 —
* Pulsed: pulse duration = 300 ps, duty cycle = 1.5%
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Safe operating areas
(for BDX86 and BDX86A)
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Collector-emitter saturation Collector-emitter saturation

voltage voltage
2365 G- 2367
-VeE(sat) ] VeE(sat) M
v heg=250 v)
3 -Ic=3A | |-ic=6Al  -lc=10A
2 \
A}
\
2 s
/
1
A N
1
0 0
107" 1 10 -1¢ (A) 10" 1 10 ~1g(mA)
Base-emitter saturation voltage Small signal current gain
G- 4898 G- 4840
VBE(sat) hte
() .
L
| 2
: hrg = 250 T 1035 — \
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10, : JFig=54 \
i — 2
4 101
. ! g ;
| -
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1 + 2
. i
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‘ : s X
4
2 1 T 1 2 \
[
i | | 1
. 2 4 6 8 2 4 6 8 2 4 5§ 8 _32 Lsa_zz 4 8 _'z 4 68 2 4 68
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Collector-base capacitance Saturated switching characteristics

c G-4838 R G-4839
cBO T
(oF) =)
6 6
4 4
gt U
2 2
\
N
2 h\‘&
10 1
8 8
6 6
4 4 =t ton
2 2
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2 4 6 L] 2 4 6 L] 2 4 6 8 2 ) 6 8
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Power rating chart
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N
\
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N
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N
N
N
~
0 50 100 150 Teage(®C)
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EPITAXIAL-BASE NPN

POWER DARLINGTONS

The BDX 87, BDX 87A, BDX 87B and BDX 87C are silicon epitaxial-base NPN power
transistors in monolithic Dariington configuration and are mounted in Jedec TO-3 metal
case. They are intended for use in power linear and switching applications.

The complementary PNP types are the BDX 88, BDX 88A, BDX 88B and BDX 88C
respectively.

ABSOLUTE MAXIMUM RATINGS BDX87 |BDX87A| BDX87B|BDX87C
Veso  Collector-base voltage (Ig = 0) 45V ‘ 60V . 80V \ 100V
Vceo Collector-emitter voltage (g = 0) 45V 60V 80V 100v
Veso Emitter-base voltage (I = 0) 5V
lc Collector current 12A
lom Collector peak current (repetitive) 18A
Ig Base current 0.2A
Piot Total power dissipation at T ,,<25°C 120W

stg Storage temperature -65 to 200°C

T Junction temperature Lot 200 °C

INTERNAL SCHEMATIC DIAGRAM

_ | riypioka

R2Typ. 1500
OE
MECHANICAL DATA Dimensions in mm
Collector cohnected to case
2627 ‘ s
= T
. =
el - .
(8 el
aa &
L~ ”
- 40:409 ; B

TO-3
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THERMAL DATA

Rth j-case

Thermal resistance junction-case

max 1.45

°C/W

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

Parameter Test conditions Min. Typ. Max.| Unit
lceo Collector cutoff for BDX87 Vg = 45V 500 | pA
current (I = 0) for BDX87A Vg = 60V 500 | pA
for BDX87B Vg = 80V 500 | pA
for BDX87C Vg = 100 V 500 | pA
Tease = 150°C
for BDX87 Vg = 45V 5| mA
for BDX87A Vg = 60V 5| mA
for BDX87B V5 = 80V 5] mA
for BDX87C Vg = 100V 5| mA
lceo Collector cutoff for BDX87 Vg = 22V 1| mA
current (I = 0) for BDX87A Ve = 30V 1| mA
for BDX87B Ve = 40V 1] mA
for BDX87C Ve = 50V 1] mA
leo Emitter cutoff Veg = 5V 2|1 mA
current (I = 0)
Veeowsus)® Collector-emitter Ilc = 100 mA
sustaining voltage for BDX87 45 \Y
(Ig = 0) for BDX87A 60 \
for BDX87B 80 \Y
for BDX87C 100 \'
Veeeay®  Collector-emitter Ic = 6A lg =24 mA 21V
saturation voltage lc=12A Iz = 120mA 3| V
Veesay® Base-emitter lc =12A Iy = 120 mA 41V
saturation voltage
Vge* Base-emitter voltage | I = 6A Ve = 3V 28| V
hee* DC current gain lc = 5A Veg = 3V 1000 —
Ic = 6A Vee = 3V 750 18000 | —
lc = 12A Ve = 3V 100 —
Ve Parallel-diode lr = 3A 18| V
forward voltage I = 8A 25 \
hye Small signal le =5A Vg =3V
current gain f =1MHz 25 —_

* Pulsed: pulse duration = 300 ps, duty cycle = 1.5%
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G-2383

Safe operating areas Ic *PULSE
(for BDX87 and BDX87A) Ic MAX PULSED _OPERATION _
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DC current gain DC transconductance

G-4872 G-3766
Pre, Ic |
& (A) Vcg =3V
.
) VCE"'3V
125°C] 2 y
10% i
8 ) y 25°
s H =T /
4 -40 \
V. — 8 -
A /
H / y A \ I
10° //// \ \N
i = A}
€ LJ 4 /
W A
v
) /
2 Ht I
: Ll /
‘0 2 4 6 8 2 4 6 8 2 4 8 8
107 [ 10 Ic(A) 0 08 1.6 24 vgg(Vv)
Collector-emitter saturation Collector-emitter saturation
voltage voltage
G-4874 G-3763
V, T
CE(sat) VeE(sat)
)
6 )
‘ bt
i 3 =
heg=250
2
/|
1
pq
1 > 2
8
6 T
‘
— 1
i !
H
2 4 6 8 2 4 6 8 2 4 6 8 0 2 4 6 8 2 4 6 8 2 4 68
10! ' Ic(a) 101 1 10 1g (mA)

108



Base-emitter saturation voltage
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Saturated switching characteristics
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EPITAXIAL-BASE PNP

POWER DARLINGTONS

The BDX 88, BDX 88A, BDX 88B and BDX 88C are silicon epitaxial-base PNP power
transistors in monolithic Darlington configuration and are mounted in Jedec TO-3 metal
case. They are intended for use in power linear and switching applications.

The complementary NPN types are the BDX 87, BDX 87A, BDX 87B and BDX 87C
respectively.

ABSOLUTE MAXIMUM RATINGS BDX88 I BDX88A|BDX883|BDX88C

Veeo Collector-base voltage (I = 0) -45V ‘ -60V } -80V l -100V

Veeo Collector-emitter voltage (Ig = 0) -45V -60V -80V -100V
EBO Emitter-base voltage (I = 0) -5V

Ic Collector current -12A

lem Collector peak current (repetitive) -18A

Ig Base current -0.2A

Piot Total power dissipation at T, <25°C 120W

Tetg Storage temperature -65 to 200°C

T; Junction temperature 200 °C

INTERNAL SCHEMATIC DIAGRAM

R1 Typ. 10k
R27yP.150

MECHANICAL DATA e Dimensions in mm

Collector connected to case

Bymy. Wi
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39 5max
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THERMAL DATA

Rth j-case

Thermal resistance junction-case

max

1.45

°‘C/W

ELECTRICAL CHARACTERISTICS (T,,.. = 25°C unless

otherwise specified)

Parameter Test conditions Min. Typ. Max.| Unit
lego Collector cutoff for BDX88 Vi = -45V -500 | pA
current (I = 0) for BDX88A V g= -60V -500 | pA
for BDX88B V = -80V -500 | pA
for BDX88C V= -100 V -500 | pA
Tease = 150°C
for BDX88 V. g= -45V -5 | mA
for BDX88A V g= -60V -5 | mA
for BDX88B V 5= -80V -5 [ mA
for BDX88C V g= -100 V -5 | mA
lceo Collector cutoff for BDX88 V= -22V -1 | mA
current (I = 0) for BDX88A V = -30V -1 | mA
for BDX88B V= -40V -1 | mA
for BDX88C V = -50V -1 | mA
leso Emitter cutoff Vegg= -5V -2 | mA
current (I = 0)
Veeowsus)™ Collector-emitter lc = -100mA
sustaining voltage for BDX88 -45 Vv
(lg = 0) for BDX88A -60 \Y
for BDX88B -80 Vv
for BDX88C -100 \%
Vegsay®  Collector-emitter lc =-6A Iz =-24mA 2|V
saturation voltage lc =-12A Iz = -120mA B3|V
Vagsaty® Base-emitter Ilc =-12A Iz = -120mA 4|V
saturation voltage
Vge* Base-emitter voltage | I = -6A Vg = -3V 28 | V
heg* DC current gain lc =-5A V= -3V 1000 —
lc =-6A V= -3V 750 18000 | —
lc = -12A V= -3V 100 —
Ve Parallel-diode I = 3A 1.8 | V
forward voltage I = 8A 2.5 \
he Small signal lc =-5A Vge= -3V
current gain f = 1MHz 35 —
* Pulsed: pulse duration = 300 ps, duty cycle = 1.5%
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Safe operating areas
(for BDX88 and BDX88A)

Safe operating areas
(for BDX88B and BDX88C)
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Base-emitter saturation voltage
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MULTIEPITAXIAL PLANAR NPN

HIGH CURRENT, HIGH SPEED, HIGH POWER TRANSISTORS

The BDY 57 and BDY 58 are silicon multiepitaxial planar NPN transistors in
Jedec TO-3 metai case, intended for use in switching and iinear applications
in military and industrial equipment.

ABSOLUTE MAXIMUM RATINGS BDY 57 I BDY 58
Veeo Collector-base voltage (Il = 0) 120V l 160V
Vceo Collector-emitter voltage (Ig = 0) 80v 125V
Vego Emitter-base voltage (Ic = 0) 10V

Ic Collector current 25A

Is Base current 6A

Piot Total power dissipation at Tgaee <25°C 175W

Tstg Storage temperature —65 to 200°C

T Junction temperature 200°C

INTERNAL SCHEMATIC DIAGRAM ¢

MECHANICAL DATA Dimensions in mm

Collector connected to case

395me
301
i
. «@m S
i _._NJ_F o
@;

169

| 402409 o

TO-3
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THERMAL DATA

R'(h j-case

Thermal resistance junction-case

max 1

°C/wW

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

saturation voltage

Parameter Test conditions Min. Typ. Max.| Unit
lcBo Collector cutoff Veg = 120V 1| mA
current (le = 0)
lcer Collector cutoff Vce = 80V 10 [ mA
current Rge = 10Q2
Tease = 100°C
IEBO Emitter cutoff Veg = 10V 0.5 | mA
current (Ic = 0)
Vceo (sus)“Collector-emitter lc = 100mA
sustaining voltage | for BDY 57 80 Vv
for BDY 58 125 Y
V(BH) CBO* Collector-base Ilc = 5mA
breakdown voltage| for BDY 57 120 \'
for BDY 58 160 Y
V(BR) EBO* Emitter-base le = 5mA 10 \Y
breakdown voltage
(Ilc =0)
Vcesat* Collector-emitter lc = 10A Ig = 1A 05 14| V
saturation voltage
Veesat® Base-emitter lc = 10A Ilg = 1A 14 2 V
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ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max.| Unit
heg* DC current gain Ic = 10A Ve = 4V 20 60 | —
Ic = 20A Ve = 4V 15 —
Tease = —30°C
I = 10A Ve = 4V 10 —
fr Transition lc =1A Vee = 15V 7 MHz
frequency f = 10MHz
ton Turn-on time Ilc = 15A lg1 = 1.5A 1] us
tort Turn-off time Ic = 15A lgi=—lg2=15A 2| us
Clamped Es/b V(clamp) = 125V 15 A
Collector current | L = 500uH

* Pulsed: pulse duration = 300us, duty cycle <2%.
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MULTIEPITAXIAL PLANAR NPN

HIGH CURRENT HIGH SPEED TRANSISTORS

The BDY 90, BDY 91, BDY 92 are silicon multiepitaxial planar NPN transistors
in Jedec TO-3 metal case intended for use in switching and linear applications
in military and industrial equipment.

ABSOLUTE MAXIMUM RATINGS

BDY 90 I BDY 91 | BDY 92

Veeo
Veev
Vceo
VEso
Ic
lom
I
PtOt
Tstg

i

Collector-base voltage (lg = 0)

Collector-emitter voltage (Vgg = —1,5V)

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

Collector peak current

Base current

Total power dissipation at Tgase <25°C

Storage temperature
Junction temperature

120V
120V
100V

100v
100V
80V
6V
10A
15A
2A
60W
—-65 to 175°C
175°C

80V
80v
60V

INTERNAL SCHEMATIC DIAGRAM

MECHANICAL DATA

Collector connected to case

5/80

395

301
1 1B9 .
' ®
Lk
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THERMAL DATA

Rinj-case ~ Thermal resistance junction-case max 2.5 °C/W

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

Parameter Test conditions Min. Typ. Max.| Unit
lceo Collector cutoff Veg = Vego max 1| mA
current (Ig = 0)
lcev Collector cutoff Vce = Veey max 1|1 mA
current Tease = 150°C
(Vge = —1.5V) Vce = Veey max 3 [ mA
leo Emitter cutoff Veg = 6V 1| mA
current (Ic = 0)
Vceo (sus) “Collector-emitter lc = 100mA
sustaining voltage | for BDY 90 120 \'%
(Is = 0) for BDY 91 100 \Y
for BDY 92 80 \Y
Vce say” Collectoremitter lc = 5A Ig = 0.5A 05|V
saturation voltage | Ic = 10A lg=1A
for BDY 90, BDY 91 15| V
for BDY 92 1|1V
VBE saty” Base-emitter lc = 5A Ilg = 0.5A 12| V
saturation voltage | Ic = 10A lg =1A 15| V
heeg* DC current gain lc =1A Vee = 2V 35 —
Ic = 5A Ve = 5V 30 120 | —
Ic = 10A Vee = 5V 20 —
f; Transition lc = 0.5A Vee = 5V 70 MHz
frequency f = 5MHz
ton Turn-on time Ilc = 5A Ig1 = 0.5A 0.35| us
Ve = 30V
ts Storage time lc = 5A lg1=—lgp=0.5A 1.3 | us
Ve = 30V
t; Fall time ce 0.2 | us

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

HIGH CURRENT, GENERAL PURPOSE TRANSISTOR

The BFX 34 is a silicon epitaxial planar NPN transistor in Jedec TO-39 metal case,
intended for high current applications.

Very low saturation voltage and high speed at high current levels make it ideal for power
drivers, power amplifiers, switching power supplies relay drivers, inverters.

ABSOLUTE MAXIMUM RATINGS

Veeo Collector-base voltage (Ig = 0) 120 Vv
Vceo Collector-emitter voltage (Ig = 0) 60 %
Vego Emitter-base voltage (I = 0) 6 \Y
lc Collector current 5 A
Piot Total power dissipation at T, < 25°C 0.87 W
Tease < 25°C 5 W
Tstg Storage temperature -65t0200 °C
T Junction temperature 200 °C
INTERNAL SCHEMATIC DIAGRAM ¢
B
13
MECHANICAL DATA Dimensions in mm

; leectqr,cohnected to case

6™ - 7o 4

i

POD5-B

4

0.

]
1

 gaum
985

TO-39
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THERMAL DATA

Rth j-case
th j-amb

Thermal resistance junction-case
Thermal resistance junction-ambient

35
200

max
max

°C/W
°C/W

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

Parameter Test conditions Min. Typ. Max.| Unit
lces Collector cutoff Vee= 60V 0.02 10 | pA
current (Vgg = 0)
lego Emitter cutoff Veg= 4V 0.05 10 | pA
current (Ic=0)
Ver)ceo* Collector-base Ilc = 5mA 120 \
breakdown voltage
(le = 0)
Veeo sus)* Collector-emitter lc = 100mA 60 \
sustaining voltage
(Iz = 0)
Vego™* Emitter-base le =1mA 6 \%
voltage
(e =0)
Vee sany®  Collector-emitter lc = 5A lg = 0.5A 0.4 1 \Y
saturation voltage
Ve saty*  Base-emitter Ilc = 5A lg = 0.5A 183 16| V
saturation voltage
heg* DC current gain Ic =1A Vee= 2V 100 —_
Ilc =15A V= 0.6V 75 —
lc = 2A Vee= 2V 40 80 150 | —
fr Transition frequency | I = 05A V=5V
f = 20MHz 70 100 MHz
Cero Emitter-base Ic =0 Vegg= 0.5V
capacitance " =1MHz 300 500 | pF
Ccgo Collector-base lge =0 Veg= 10V
capacitance = 1 MHz 40 100 | pF
ton Turn-on time b =5A Vge =20V 0.25 0.6 | ps
o Turn-off time g1 = -lgz = 05A 06 1.2 | ps
* Pulsed: pulse duration = 300 ps, duty cycle = 1.5%
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Safe operating areas
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EPITAXIAL PLANAR PNP

HIGH CURRENT, GENERAL PURPOSE TRANSISTOR

The BSS 44 is a silicon epitaxial planar PNP transistor in Jedec TO-39 metal case. Itis
used for high-current switching and power amplifier applications up to 5A.

ABSOLUTE MAXIMUM RATINGS

Veso
cEO
EBO

C
Ptot

Collector-base voltage (I = 0)

Collector-emitter voltage (Ig = 0)

Emitter-base voltage (I = 0)

Collector current

Total power dissipation at T,,, < 25°C
Tease <25°C

Storage temperature

Junction temperature

-65

-60

-6

-5

0.87

5

-65 to 200
200

S=r<c<<

o

oo

INTERNAL SCHEMATIC DIAGRAM ¢

MECHANICAL DATA

Collector connected to case -

6/77

,,ssm“i 1
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THERMAL DATA

R

th j-case
th j-amb

Thermal resistance junction-case
Thermal resistance junction-ambient

max 35
max 200

°‘C/W
°C/W

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

Parameter Test conditions Min. Typ. Max. | Unit
lces Collector cutoff Vcg = -60V -0.5 | pA
current (Vgg = 0)
Vryceo Collector-base Ilc =-1mA -65 \
breakdown voltage
(e=0)
Veeo sus)” Collector-emitter lc = -50 mA -60 \
sustaining voltage
(g =0)
Vego* Emitter-base lg =-1mA -6 \
voltage
(Ic =0)
Vee saty  Collector-emitter lc =-05A Iz = -50mA -0.1 \
saturation voltage lc. = -5A lg = -0.5A 04 -1 |V
Vee say”  Base-emitter lc =-05A 1z = -50mA -0.8 \
saturation voltage Ilc = -5A lg = -0.5A -11 16 | V
heg* DC current gain lc =-05A V= -2V 30 —
lc = -2A Vee= -2V 40 70 —
lc =-5A  Vgp= -2V 45 —
fr Transition frequency | I = -0.5A V= -5V 80 MHz
Ccgo Collector-base lge =0 Veg= -10V
capacitance f =1MHz 100 | pF
ton Turn-on time lc =-05A Vgg= -20V 0.065 ps
toss Turn-off time g1 = -lez = -50mA 0.45 us
* Pulsed: pulse duration = 300 ps, duty cycle = 1.5%
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Safe operating areas
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EPITAXIAL PLANAR NPN

HIGH VOLTAGE SWITCH

The BSW 67 and BSW 68 are silicon epitaxial planar NPN transistors in Jedec TO-39
metal case. They are intended for high voltage inductive load switching applications.

ABSOLUTE MAXIMUM RATINGS BSW 67| BSW 68
Veeo Collector-base voltage (Ig = 0) 120V l 150V
Vceo Collector-emitter voltage (Ig = 0) 120V 150V
Io Collector current 1.5A
lem Collector peak current 2A
Piot Total power dissipation at T,,, < 45°C 0.7W
Tease < 25°C 5W
Tease < 100°C 2.85W
Tsig Storage temperature -65 to 200 °C
j Junction temperature 200 °C

INTERNAL SCHEMATIC DIAGRAM

C

MECHANICAL DATA

Dimensions in mm

Collector connected to case

__6.6M : 27"

asmax i

TO-39
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THERMAL DATA

Rth j-case
th j-amb

Thermal resistance junction-case
Thermal resistance junction-ambient

35
220

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 BSW 67
current (I = 0) Veg= 60V 100 | nA
Veg= 60V T_,.=150°C 50 | pA
for BSW 68
Veg= 75V 100 | nA
8= 75V T ue=150°C 50 | pA
Vrycso Collector-base lc =100 pA
breakdown voltage for BSW 67 (120 \Y
(lg=0) for BSW 68 |150 \'
Veeo sus)” Collector-emitter lc =100 mA
sustaining voltage for BSW 67 |[120 \
(lg = 0) for BSW 68 (150 \%
Vego* Emitter-base lg = 100 pA 6 \Y
voltage
(Ic =0)
Vee say*  Collector-emitter Ilc =01A Iz =001A 015 | V
saturation voltage Ilc =05A Iz =005A 05| V
lc =1A lg =0.15A 1 \%
Ve saty* Base-emitter lc =01A Iz =001A 09| V
voltage lc =05A Iz =005A 1.1 \Y
Ic =1A lg = 015A 12| V
heg* DC current gain lc =01A V=5V 40 —
lc =05A V=5V 30 —_
lc =1A Vee= 5V 15 —
fr Transition frequency | Ig = 100mA V= 20V 80 MHz
Ccgo Collector-base le =0 Veg= 10V
capacitance f =1MHz 35 | pF
t Turn-on time 0.3 S
on lc =05A V=20V w
tost Turn-off time g1 = -lso = 0.05A 1 us
* Pulsed: pulse duration = 300 ps, duty cycle = 1.5% 4
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Safe operating areas
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EPITAXIAL PLANAR NPN

HIGH CURRENT,GENERAL PURPOSE TRANSISTOR

The BU 125 is a silicon epitaxial planar NPN transistor in Jedec TO-39 metal case. It is
used in TV horizontal output and general purpose applications.

ABSOLUTE MAXIMUM RATINGS

Veeo
Vceo
Veso

C
Ptot

Collector-base voltage (I = 0)

Collector-emitter voltage (Ig = 0)

Emitter-base voltage (I = 0)

Collector current

Total power dissipation at T,,, < 25°C
Tease <50°C

Storage temperature

Junction temperature

130

60

6

7

1

10

-65 to 200
200

S:=rx<<<

o

oo

INTERNAL SCHEMATIC DIAGRAM ¢

MECHANICAL DATA

Collector connectéd, to case

6/77
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127 min,

S
L
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Dimensions in mm
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THERMAL DATA

R

th j-case
th j-amb

Thermal resistance junction-case
Thermal resistance junction-ambient

15
175

max
max

°‘C/W
°C/W

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

Parameter Test conditions Min. Typ. Max.| Unit
lceo Collector cutoff Veg= 100V 0.02 10| pA
current (Ig = 0)
V(sryceo® Collector-base lc =1mA 130 \'
breakdown voltage
(Ig = 0)
Veryces® Collector-emitter lc =1mA 130 \
breakdown voltage
(Vge = 0)
Veeo sus)® Collector-emitter lc = 50mA 60 \
sustaining voltage
(g =0
Vego* Emitter-base le =1mA 5 \Y
voltage
(Ic =0)
Veeay®  Collector-emitter lc =1A lg =01A 025| V
saturation voltage lc =5A lg =05A 1.2 \)
Vge saty® Base-emitter Ic =1A lg =01A 0.9 11V
saturation voltage lc = 5A Ig =05A 13 16| V
heg* DC current gain lc =01A V=2V 40 155 —
lC = 5 A VCE = 2 V 15 60 -_—
fr Transition frequency | Ic = 05A V=5V 50 MHz
Ccgo Collector-base lg =0 Veg= 10V
capacitance f =1MHz 80 | pF
tos Turn-off time Ilc =5A Veg= 20V
lgy = -lgo=05A 0.65| ps
* Pulsed: pulse duration = 300 ps, duty cycle = 1.5%
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Safe operating areas DC current gain
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Transition frequency Collector-base capacitance
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EPITAXIAL PLANAR NPN

HIGH VOLTAGE POWER AMPLIFIER

The BU 1258 is a silicon epitaxial planar NPN transistor in Jedec TO-39 metal case. ltis
intended for general purpose, linear and switching applications.

ABSOLUTE MAXIMUM RATINGS

Veeo Collector-base voltage (I = 0) 250 \%
Veev Collector-emitter voltage (Vg = -1.5V) 250 Vv
CEO Collector-emitter voltage (Ig = 0) 150 \
EBO Emitter-base voltage (I = 0) 6 \
c Collector current 3 A
lem Collector peak current (repetitive) 5 A
Ig Base current 0.5 A
Piot Total power dissipation at T, < 25°C 1 W
case < 50°C 10 W
Tag Storage temperature -65 to 200 °C
T Junction temperature 200 °C
INTERNAL SCHEMATIC DIAGRAM ¢
B8
3
MECHANICAL DATA Dimensions in mm

Collector connected to case

$94m%
&smax

TO-39
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THERMAL DATA

Rihjcase Thermal resistance junction-case max 15 °C/W
thj-amb  Thermal resistance junction-ambient max 175 °C/W

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

Parameter Test conditions Min. Typ. Max. | Unit

leso Collector cutoff Veg= 200V 10 | pA
current (I = 0)

leo Emitter cutoff current| Vgg= 6V 1 | mA
(Ic =0)

Veeso Collector-base lc = 1mA 250 \Y
voltage (Ig = 0)

Veeo sus)* Collector-emitter lc = 20mA 150 \Y
sustaining voltage
(g =0)

Vceay  Collector-emitter Ilc =500mA Iz = 50mA 1.5 | V

saturation voltage

hee DC current gain lc =5mA  Vg= 10V (30 —
lc = 250mA V= 3V 30 —

fr Transition frequency | I = 100mA V.= 10V |15 MHz
Ccro Collector-base g =0 Veg= 20V

capacitance f =1MHz 35 | pF
t Turn-on time
o lo =05A Vgo=20V 03 bs
tos Turn-off time ey = -lgg = 0.05 A 1 us

* Rulsed: pulse duration = 300 ps, duty cycle = 1.5%
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Safe operating areas
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(MHz)
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60

40
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Transition frequency
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A
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102 10" Ic (A)
Saturated switching characteristics
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)
5
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t
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EPITAXIAL PLANAR NPN

HIGH VOLTAGE SWITCH

The BU 325 is a silicon planar epitaxial NPN transistor in Jedec TO-126 plastic case.
It is intended for high voltage, high current linear and switching applications.

ABSOLUTE MAXIMUM RATINGS

Collector-base voltage (1 ¢=0)

\
cBO

Veeo Collector-emitter voltage (| 3=0)

Vego Emitter-base voltage (I ;=0)

Ic Collector current

Is Base current

Prot Total power dissipationat T, <25°C
case 32500

15‘9 Storage temperature

Junction temperature
ion temperature

200

200

5

3

1

1.25

25

-65to0 150
150

SSSSrr<<<

INTERNAL SCHEMATIC DIAGRAM

MECHANICAL DATA

09 12

(1) Within this region the cross-section of the leads is uncontrolled
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Dimensions in mm

TO-126 (SOT-32)



THERMAL DATA

R

th j-case
th j-amb

Thermal resistance junction-case
Thermal resistance junction-amb.

max 5
max 100

°C /W
°C/W

ELECTRICAL CHARACTERISTICS (T .. =25°Cunless otherwise specified)

Parameter Test conditions Min. Typ. Max. | Unit
lceo Collector cutoff V =200V 100 | pA
current (1:=0)
Vego Collector base I =100pA 200 \Y
breakdown voltage
(lg=0)
Veeo (sus) “Collector-emitter Ig =10mA 200 \Y
sustaining voltage
“B = 0)
Vego*  Emitter-base lg =1mA 5 Vv
voltage
(ICZO)
Veesay* Collector-emitter I =150mA 15z =15mA 0.06 1.0 | V
saturation voltage I'c =500mA 15 =50mA 0.10 1.5 | V
Vagsay* Base-emitter lc =150mA |z =15mA 0.73 1.0 | V
saturation voltage Ic =500mA |z =50mA 0.80 1.2 | V
hee DCcurrent gain lc =50mA V=5V 30 200 | —
Ic =150mA V =5V 30 200 | —
Ic =500mA V=5V 30 200 | —
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ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max. |Unit
fr Transition I =500mA V =5V 40 MHz
frequency
Cero Collector-base lg =0 V=10V 50 | pF
capacitance f =1MHz
ton Turn-on time lc =0.6A | =50mA 0.3 us
V=20V
tos Turn-off time I =0.5A
I gy =-1g =50mA 1 us
cc—
* Pulsed: pulse duration =300 us, duty cycle =1.5%
6-3979
Safe operating areas Ic
6
(A)
iJ1c MAX PULSE OPERATION¥ oy
A, \ 100 ps| 1]
2 | —
\ \ 1ms
1 A\ \
: DC_OPERATION P\ \
‘ \
, \
* "|®FOR SINGLE NON
10-1 |[REPETITIVE PULSE \
8 X
6 \
4
2
10-2 2 4L 6 B 2 6 8 2 4 6 8
1 10 10? Yce (V)
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22
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|
|
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[
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Collector-emitter saturation voltage
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0.6

0.4 l
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0.2 //
A
T

o 2 “ 6 8 4 2 “ ) B[
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Transition frequency
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fr
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80
L4 —
A
60 e
/
/ \
40 S
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20
0 2 4 6 8 2 4 6

10 107 Ic (A)
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Collector-emitter saturation voltage Saturated switching characteristics

G- 2461 6-2598/1
Cceo T T L T
(pF) (ps) ]
6
60 ‘
\ hrg =10
\ \ Veo =20V
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N 7
\ s 7
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20 N .
N ton | e
N L —
\"~.~ : s
\‘\
107!
10 2 « 6 8 2 « 6 2 4 6 8 ¥ 2 4 6 8 2 4 6 8
1 10 10? ves (V) 107 1 Ic (A)
Power rating chart
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(W)
30
20
10
0 50 100 150 Tase (*°C)
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MULTIEPITAXIAL MESA NPN

HIGH VOLTAGE POWER SWITCH

The BU 326 is a silicon multiepitaxial mesa NPN transistor in a Jedec TO-3 metal ca-
se particularly intended for switch-mode CTV suppiy system.

ABSOLUTE MAXIMUM RATINGS

Vies Collector-emitter voltage (V ge=0) 800 Vv
Veeo  Collector-emitter voltage (1 g=0) 375 \
Vego  Base-emitter voltage (| ;=0) 10 v
Ic Collector current 6 A
lom Collector peak current 8 A
Ig Base current 3 A
Peot Total power dissipation at T, <25°C 75 w
Tsta Storage temperature -65t0 200 °C
T Junction temperature 200 °C
INTERNAL SCHEMATIC DIAGRAM ¢
-]
E

MECHANICAL DATA Dimensions in mm
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THERMAL DATA

R

th j-case

Thermal resistance junction-case

max 2.33

°C/W

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

Parameter Test conditions Min. Typ. Max. | Unit
lces Collector cutoff V e=800V 1| mA
current (Vge=0) Vce=800V T ,e=125°C 2 | mA
leso Emitter cutoff Vegg=10V 10 | mA
current (1;=0)
Vceo (sus) * Collector-emitter Ic =100mA 325 \'
sustaining voltage
(lIg =0)
Vee say ™ Collector-emitter lc =2.5A 15 =0.5A 15| V
saturation voltage Ic =4A lg =1.25A 3|V
Vegsay® Base-emitter lc =2.56A |z =0.5A 14| V
saturation voltage Ic =4A lg =1.25A 16| V
hee* DCcurrent gain lc =1A Ve=5V 25 -
ton Turn-on time lc =2.5A | =0.5A 0.5 | us
V=250V
ts Storage time lc =2.5A |g =0.5A
lgp =-1A V =250V 3.5 | us
t; Fall time lc =2.5A |g =0.5A
lgo =-1A V =250V 0.5 | us

* Pulsed: pulse duration =300 us, duty cycle =1.5%

236



G-4071
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DC current gain
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107!

Saturated switching characteristics
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Saturated switching characteristics
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MULTIEPITAXIAL MESA NPN

HIGH VOLTAGE POWER SWITCH

The BU 326A is a silicon multiepitaxial mesa NPN transistor in Jedec TO-3 metal ca-
se particularly intended for switch-mode CTV supply system.

ABSOLUTE MAXIMUM RATINGS

Vees Collector-emitter voltage (V ge=0) 900 Vv
Veeo Collector-emitter voltage (1 g=0) 400 \
Vego Emitter-base voltage (1 ;=0) 10 \"
lc Collector current 6 A
lem Collector peak current 8 A
lg Base current 3 A
Piot Total power dissipation at T,s,<25°C 75 w
stg Storage temperature -65to 299 :9
i Junction temperature 200 °C
INTERNAL SCHEMATIC DIAGRAM c
B
E
MECHANICAL DATA Dimensions in mm

 10-3
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THERMAL DATA

Rmmase Thermal resistance junction-case max 2.33 °C/W

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

Parameter Test conditions Min. Typ. Max.| Unit
Ices Collector cutoff V ce=900V 1| mA
current (Vgz=0) V=900V T _,=125°C 2| ma
leso Emitter cutoff Veg=10V 10| mA
current (15=0)
Veeo (sus) *Collector-emitter I =100mA 400 v
sustaining voltage
(Ig =0
Ve sany® Collector-emitter lc =2.5A |5 =0.5A 1.5 V
saturation voltage lc =4A lg =1.25A 3| V
Vagsay*  Base-emitter lc =2.5A 15 =0.5A 14| V
saturation voltage Ic =4A lg =1.25A 16| V
hee* DCcurrent gain Il =1A V ce=5V 25 -
ton Turn-on time lc =2.6A |g =0.5A
V=250V 0.5 | ps
tg Storage time lc =2.5A |g =0.5A
lgo =-1A V=250V 3.5 ps
t, Fall time lc =2.5A | =0.5A
lgo =-1A V=250V 0.5 ps

* Pulsed: pulse duration =300 us, duty cycle =1.5%
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DC current gain Collector-emitter saturation voltage
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Saturated switching characteristics Saturated switching characteristics
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MULTIEPITAXIAL MESA NPN

HIGH VOLTAGE POWER SWITCH

The BU 326S is a silicon multiepitaxial NPN transistor in Jedec TO-3 metal case, par-
ticuiarily intended for switch-mode CTV applications.

ABSOLUTE MAXIMUM RATINGS

Veces Collector-emitter voltage (Vg = 0) 800 \%
Veeo Collector-emitter voltage (Ig = 0) 400 \
EBO Emitter-base voltage (I = 0) 7 \Y,
Ic Collector current 6 A
lom Collector peak current 8 A
g Base current 3 A
Piot Total power dissipation at T.,, < 75°C 60 W
Taig Storage temperature -65t0 175 °C
i Junction temperature 175 °C
INTERNAL SCHEMATIC DIAGRAM ¢
B
3
MECHANICAL DATA Dimensions in mm

cted to case

TO-3

245 5/80



THERMA

L DATA

I:‘th j-case

Thermal resistance junction-case

max

1.67

°‘C/W

ELECTRICAL CHARACTERISTICS (T, =

25°C unless otherwise specified)

Parameter Test conditions Min. Typ. Max.| Unit
lces Collector cutoff Vce= 800V 1 | mA

current (Vge = 0) Vee= 800V T, ,,.=150°C 3 | mA
lego Emitter cutoff Vegg= 7V 1 [ mA

current (I =0)
Vceo sus)* Collector-emitter lc = 100mA 400 \'

sustaining voltage

(Ig=0)
Vce sany®  Collector-emitter lc =25A Iz = 0.5A 15| V

saturation voltage Ic = 4A lg = 1.25A 3V
Vge sy Base-emitter Ilc =25A Iz = 0.5A 14| V

saturation voltage Ic = 4A lg = 1.25A 18| V
hee™ DC current gain Ic =4A Vee= 5V 3.5 10 —
fr Transition frequency | Ig = 0.5A  Vge= 10V 20 MHz
ton Turn-on time Ilc = 25A Vo= 250V

Iy = 0.5A 0.3 ps

t Storage time 1.8 S
— G :
y Fall time Br = O 2 = -1 03 us

* Pulsed: pulse duration = 300 ps, duty cycle = 1.5%
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Safe operating areas
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Base-emitter saturation voltage
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EPITAXIAL PLANAR NPN

HORIZONTAL TV DEFLECTORS
The BU 406, BU 406H and BU 408 are silicon epitaxial planar NPN transistors in Jedec

TO-220 plastic package. They are fast switching, high voitage devices for use in
horizontal deflection output stages of large screen MTV receivers with 110° CRT.

ABSOLUTE MAXIMUM RATINGS

Veeo Collector-base voltage (Ig = 0) 400 \
Veey Collector-emitter voltage (Vge = -1.5V) 400 \
Veeo Collector-emitter voltage (Ig = 0) 200 \
Vego Emitter-base voltage (I =0) 6 \'
Ic Collector current 7 A
lom Collector peak current (repetitive) 10 A
lom Collector peak current (t = 10 ms) 15 A
Ig Base current 4 A
Piot Total power dissipation at T_,, < 25 °C 60 w
Tetg Storage temperature -65t0 150 °C
T Junction temperature 150 °C
INTERNAL SCHEMATIC DIAGRAM ¢
8

3

MECHANICAL DATA Dimensions in mm

/ g
= e :
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THERMAL DATA

R

th j-case
th j-amb

Thermal resistance junction-case
Thermal resistance junction-ambient

2.08
70

max
max

°C/W
°C/W

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

Parameter Test conditions Min. Typ. Max.| Unit
lces Collector cutoff Vee= 400V 5 | mA
current (Vgg = 0) Veg= 250V 100 | pA
Veg= 250V T e =150°C 1| mA
leso Emitter cutoff Vegg= 6V 1 [ mA
current (Ic = 0)
Ve sap®  Collector-emitter for BU406
saturation voltage lc =56A lg =05A 1|V
for BU406H )
lc =5A lg =0.8A 1]V
for BU408
lc =6A lg =12A 1|V
Vge say” Base-emitter for BU406
saturation voltage lc =56A lg =05A 12 | V
for BU406H
lc =5A lg = 08A 12 |V
for BU408
lc =6A lg =12A 15| V
fr Transition frequency| I = 0.5 A Vge= 10V |10 MHz
tos™* Turn-off time for BU406
Ilc =5A lgeng= 0.5A 0.75 | ps
for BU406H
lc =5A lgeng= 0.8A 0.4 | ps
for BU408
lc =6A lgeng= 1.2A 0.4 | us
ls/b Second breakdown Vee= 40V t =10ms 4 A
collector current
* Pulsed: pulse duration = 300 ps, duty cycle = 1.5%

** See test circuit
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DC current gain
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Base-emitter saturation voltage
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Storage time Fall time

G-1367 G-1366
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¢ See test circuit ¢
See test circuit
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2
1
s
sFH *MAX]
. TYR gt —
*MIN, ="
2
0
8
.
.
) ~ 90°% CONFIDENCE
o LT
0 25 50 75 Tease (°C)
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SWITCHING TIMES
Test circuit (fall, storage and turn-off time)

i
Q*azv T0 SCQPEO (channei n°1)
1
_LHF isoF L R
=

50,
Iov 0
W I
{ I
1784
0 SCOPE
1 v 100 (channel n°2)
kQ kQ
8D 133 N
PARS A~
TUT. - 33pF
Fy 100 == 250v
kQ a 82nF
__33nF
==1000v
L15nF - L2
8.2 15 "o 470 1200 &
kn K a Q [ 1
1
022pf| T

S-0855/3
L1 Horizontal hold coil:Pins 1-2=75turns @ 0.2mm; R=1.50;Lmin=0.62mH
Pins 2-3=293 turns #§ 0.2mMm; R=480 ;L max=4.1 mH

L2 Horizontal yoke=200 puH

Core=siferrit B62120 25X4%2

T1 Driver transf : Pins 1-2=125turns @ 0.2 mm;
ver transformer p::s 3-4225 turns @ 0.4mm: ©aP =012mm; Core=3E3doubleE 19x15%5

T2 EHT transformer manufacturer ARCO type 249.065/035
R = 3300 for BU4OE

R=2200 for BU4OGH
R = 1800 for BU%08

Waveforms ]
Fall and storage time Turn-off time
g
\ o \u |
I'c T 0

3
v toff
X 90% L o

Turn-off time is the time for the collector current Ic

100mA

o
10% to decrease to100mA after the collector to emitter
voltage Vcg has risen 3V into its flyback excursion

$-0856 ts t 5-0857
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APPLICATION INFORMATION
BU 406 - application circuit for 17" to 24" - 110° - 28 mm neck picture tubes

+32V

20m A (min)

100mA (max) T2(5th harmonic)

21ps

v 500'3: "-r T 27pF
L S-2295/2

#N1=125 turns @ 0.3mm ; N2=25turns § 0.6nm ; GAP=012rm; CORE=DOUBLE E 19x5x8 mm;FERRITE 3E1TYPE
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EPITAXIAL PLANAR NPN

HORIZONTAL TV DEFLECTORS

The BU 406D, BU 407D and BU 408D are silicon planar epitaxial NPN transistors with
integrated damper diode, in Jedec TO-220 plastic package. They are fast switching, high
voltage devices for use in horizontal deflection output stages of MTV receivers with
110° CRT.

The BU 406D and BU 408D are primarily intended for large screen, while the BU 407D is
for medium and small screens.

ABSOLUTE MAXIMUM RATINGS BU4OGD|BU407D’BU4OSD
Veeo Collector-base voltage (Ig = 0) 400V ‘ 330V ’ 400V
Veey Collector-emitter voltage (Vgg = -1.5V) 400V 330V 400V
Veso Emitter-base voltage (I = 0) 6V
c Collector current 7A
lom Collector peak current (repetitive) 10A
lom Collector peak current (t = 10 ms) 15A
Ig Base current 4A
Piot Total power dissipation at T,s, < 25 °C 60W
Tetq Storage temperature -65 to 150 °C
| - Junction temperature 150 °C

MECHANICAL DATA

Dimensions in mm

~ Collector connected to tab.

28

4 max

. T0-220

255 6/77



THERMAL DATA

Rth j-case
th j-amb

Thermal resistance junction-case
Thermal resistance junction-ambient

2.08
70

max
max

°C/W
°C/W

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

Parameter Test conditions Min. Typ. Max.| Unit
lcev Collector cutoff for BU406D and BU408D
current (Vgg = -1.5V) |Vgg= 400V 15 | mA
for BU407D
Veg= 330V 15 | mA
leso Emitter cutoff Vegg= 6V 400 | mA
current (Ic=0)
Ve san®  Collector-emitter for BU406D and BU407D
saturation voltage Ic =5A lg = 0.65A 1 \'
for BU408D
lc =6A lg =12A 1|V
Ve sty  Base-emitter for BU406D and BU407D
saturation voltage Ilc =56A lg = 0.65A 13| V
for BU408D
Ilc =6A g =12A 15| v
fr Transition frequency |l = 05A V= 10V (10 MHz
tote Turn-off time for BU406D and BU407D
Ic =5A lgeng= 0.65A 0.75 | ps
for BU408D
Ic =6A lgena= 1.2A 0.5 | ps
ls/p Second breakdown Vee= 40V t =10ms 4 A
collector current
Ve Diode forward voltage [l = 5 A 15| V

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

1.5%
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DC current gain

G-19181
h
FE \ [T
Veg =W | INRE
f f
T
1
20
-
Il Y
' \
NG|
10 \‘
‘ N
I
‘
|
0 | 1
2 4 6 8 2 4 6 8
10? 10° Ic(mA)
Base-emitter saturation voltage
G-19211
VBE (sat) ! E {
V) I
) o \
1600 .
1200 e +
A1
7|
/'
i =
800 ; —
(e’
] i
400 i :
IR
I T |
0 L | |
2 4 6 1) 2 4 6 1)
107 10° Ic (mA)

VeE(sat) i
v

Collector-emitter saturation voltage

G-2770

(mv),

10?

Ve
)

05

4

———

heg =10 | | |

7
J
V/
Tease = 125°C
= 25°C
]
L=
Lt
H 4 6 8 2 4 6 L)
102 10° I¢ (mA)
Forward voltage
G-2656
[T ]
[ |
‘ | |
/
/
/
Yy
//
-
| 1T
" 1
L |
|
\ ‘
2 4 6 8 2 4 6 8
10 1 Ic (A)
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SWITCHING TIMES
Test circuit (fall, storage and turn-off time)

SYNC.
iNPUT
O+32v T0 SCOPEO (channel n°1)
1
1nF 1.5nF
s
-—

! T
i
\¢ 88nF il
0 SCOPE 1 3
1 100 (channei «°2) 12
K y []kﬂ (I) 3
D=
BC 377
100 330 : 33nF
250v
iz K0 a 82nF
10uF 33nF
1_-|ooov
15nF L 2pF sov Lz
8.2 15 Toas T %V []es8o[]33 470 1200
KQ ko |pF alja a e
022pF, ' -
T+
$-2297/1

L1 Horizontal hold coil:Pins 1-2=75turns # 0.2rm; R=1.50;Lmin=0.62mH
Pins 2-3=293 turns #§ 0.2mm; 480 ;L max=4.1 mH
L2 Horizontal yoke=200 uH

Core=siferrit B62120 25X4%2

T1 Driver transformer: Pins 1-2=125turns @ 0.2 mm;
Pins 3-4225 turns @ 0.4 mm. Gap =012mm; Core=3E3doubleE 19x15x5

T2 EHT transformer manufacturer ARCO type 249.065/035

R =270 0 for BU4OBD and BU 407D
R =180 0 for BU408BD

Waveforms
Fall and storage time Turn-off time
g
Aé/ 4
" 1

<
totf £
/’ 90% L =]
0
10% Turn-off time is the time for the collector current I¢
to decrease to 100mA after the collector to emitter
voltage Vcg has risen 3V into its flyback excursion
t t
5-0856 s f 5-0857
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APPLICATION INFORMATION

Two examples are given of the BU 406D and BU 407D in conventional MTV horizontal
deflection circuits.

BU 406D - application circuit for 17" to 24" - 110° - 28 mm neck picture tubes

+32v

3.3pF

20m A (min)
vongA(m:;) 80 129

T2(5th harmonic)

21ps

Ton
_L S-1645/2

#%N1=125 turns @ 0.3rm ; N2=25 turns $0.6mm; GAP=0.2mm; CORE=DOUBLE E 19x5x8 mm;FERRITE 3E1TYPE

BU 407D - application circuit for 12" to 17”’ - 110° - 20 mm neck picture tubes
(driver supply voltage = 10.8 V)

+10.8V

20mA (min)
100mA (max) B0 137

Il
I
L2 di
di
I
1 It AUXILIARY
260uH I TURNS
[ 1
! I
H§
1

T2(5th harmonic)
4.7nF
! 200V F YR

b0
onF | 3 +25V
500pF S 50pF

18V 35v

O+10.8v
%N1= 90 turns # 0.3mm ; N2=30 turns @ 0.6mm; GAP=012mm; CORE=DOUBLE E 19x5x8 mm;FERRITE 3E1TYPE

21ps

S -1644/3
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APPLICATION INFORMATION (continued)

BU 407D - application circuit for 12" to 17" - 110° - 20 mm neck picture tubes
(driver supply voltage = 25 V)

+25V

20m A (min)

100mA(max) 80137

21ps

L2
! |
1 Il AUXILIARY
| 260pH “ TURNS
! I
I
i
! 1 T2(5th harmonic)
\ 4.7nE 1 |
E +25V
500pFT
18V

SOpF
asv"

T
—

#N1=125 turns § 0.3rm ; N2=25 turns @ 0.6mm ;

S-2296/1
O+10.8v
GAP=012mm ; CORE=DOUBLE E 19x5x8 mm;FERRITE 3E1TYPE
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EPITAXIAL PLANAR NPN

HORIZONTAL TV DEFLECTORS

The BU 407 and BU 407H are silicon epitaxial planar NPN transistors in Jedec TO-220
piastic package.

They are fast switching, high voltage devices for use in horizontal deflection output
stages of medium and small screens MTV receivers with 110° CRT.

ABSOLUTE MAXIMUM RATINGS

Veeo Collector-base voltage (Iz = 0) 330 \'
Veev Collector-emitter voltage (Vgg = -1.5V) 330 \
Veeo Collector-emitter voltage (Ig = 0) 150 \
EBO Emitter-base voltage (I = 0) 6 \
Ic Collector current 7 A
lom Collector peak current (repetitive) 10 A
lom Collector peak current (t = 10 ms) 15 A
lg Base current 4 A
Piot Total power dissipation at T ,,, < 25 °C 60 W
Tetg Storage temperature -65 to 150 °C
T Junction temperature 150 °C
INTERNAL SCHEMATIC DIAGRAM ¢
B
3
MECHANICAL DATA Dimensions in mm
: Collector connected to tab. . :
o . 104 Lgmx
5 L
;é;; _J ?;J : E
3.85‘ = : E
i -
1 1‘ : 1.27
b/l’ 256 s 0L
/ il 8 05 L—
s =

TO-220
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THERMAL DATA

Rth j
Rth j-amb

-case

Thermal resistance junction-case
Thermal resistance junction-ambient

max 2.08
max 70

°C/W
°C/W

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

Parameter Test conditions Min. Typ. Max.| Unit
lces Collector cutoff Vee = 330V 5| mA
current (Vgg = 0) Veg = 200V 100 | pA
Vee= 200V T ,=150°C 1| mA
leso Emitter cutoff Vegg= 6V 1| mA
current (I =0)
Vce say®  Collector-emitter for BU407
saturation voltage Ilc =56A lg = 0.5A 1]-V
for BU407H
lc =5A lg = 0.8A 1| Vv
Vge saty” Base-emitter for BU407
saturation voltage lc =5A lg = 0.5A 124V
for BU4O7H
lc =5A Iz = 0.8A 121 V
fr Transition frequency [ I = 05A Vg =10V (10 MHz
tor™* Turn-off time for BU407
lc =5A lg eng= 0.5A 0.75 | ps
for BU4O7H
lc =5A lgeng= 0.8A 0.4 | ps
ls/b Second breakdown Veg= 40V t = 10ms 4 A
collector current

* Pulsed: pulse duration = 300 ps, duty cycle = 1.5%
** See test circuit
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DC current gain

G - 2653
hFE T
6
4
——_VcE =5V
R
\\
10
8
6
4
2
! 2 & 6 8 2 4 6 8
107! 1 Ic(A)
Base-emitter saturation voltage
G- 2652
VBE(sat)
)
15 Prg =
/
/'
. 4
e
Tcase =25°C |t /’
— =
05 125°C
0 2 4 “
107 1 Ic (A)

Collector-emitter saturation voltage

G-2651
VCE(sat)
(I
I hEEg=10]
[
3
4
2
Tcase =125°C)/]
! 8
. 7
4 Yy
) [_A725°C
10" "‘———’ -—/
8
6
4
2
10°?
2 4 6 8 2 4 13 L)
10! 1 Ic (A)
Collector cutoff current
G-2763
lces?
(nA),
2 }—
Veg =250V "V
10* Z
8 >
6
. pd
i
2 //—
10’ A
8
6
3 //
2
: d
107
10
0 25 50 75 Tease (°C)
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Storage time Fall time

G-1367 G-1366
ts s T ty s
(us) (us)®
¢ See test circuit ¢
See test circuit
H 2
*MA
1 TYR 1
*MI 8
6 *
— *MAX. =
“ T ¢ : TYP, jmpmmpret==1 =TT |
. : _:Fm‘ e i
107 10-
8 1 8
6 6 —
“ 3
I *n,90% CONFIDENCé: *n, 90% CONFIDENCE
2 2
L HERREREN
0 25 50 75 Tease (°C) 0 25 50 75 Tcase (°C)

Turn-off time

G-1368

1

torf e T

(us)ef— -+

e

See test circuit

" 90°% CONFIDENCE

ool [T

0 25 50 75 Tease (°C)
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SWITCHING TIMES
Test circuit (fall, storage and turn-off time)

SYN
INP|

2
o

c

Q+32V 0 SCOF’E( (channel n°1)
*
150 !
2w R 5W
InF LLsnF ) [Tp—
= g I
PRE— — 1
250 | T | ol e
200 res U1 F3 i . iI———0
sov Al |
i L o 1 -
I
1, ‘ esni-l— i
10 SCOPE _ 1 5
1 v 100 (channel '2) LS 5
Kk Ka 1 Q 30
o i
Qo
100 TUT L3apF
250
y 3 o v
33nF
- ==1000v
\ LisnF . L2
2 )
. |
K0 T Ko Jfﬁ? 3
|
0.22pF }-

L 1
5-2291/2
L1 Horizontal hold coil:Pins 1~2=75 turns # 0.2mm; R=1.50; L min =0.62mH _—
Pins 2-3=293 turns § 0.2mm; R=480; L max=4.] mH COre=siferrit B62120 25x4x2
L2 Horizontal yoke=200 uH
T1 Driver transformer: Pins 1-2=125turns # 0.2 nm;
Pins 3-4=25 turns § 0.4mm; G2P =012mm; Core=3E3 doubleE 19x15x5
T2 EHT transformer manufacturer ARCO type 249.066/035
R =330 0 for BU4O7
R=2200 for BU4OTH
Waveforms
Fall and storage time Turn-off time
s
| &
: 7 X
\ l
1
I T
Ie |
N 3v <
1
| totf E
| o
i L~ 0% o e
|
|
1| / 10% Turn-off time is the time for the collector current Ic
\/ to decrease to 100mA after the collector to emitter
voltage Vo has risen 3V into its flyback excursion
t
$-0856 s t

5-0857
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APPLICATION INFORMATION
Two examples are given of the BU407 in conventional MTV horizontal deflection circuits

BU 407 - application circuit for 12" to 17 - 110° - 20 mm neck picture tubes
(driver supply voltage = 10.8V)

+108V

20m A (min)

00mA(max) 8017

r—‘ T2(5th harmonic)
4.7nF
200v 2 —=

BU 407 Ul
33nF 2.7pF 3 180nF Il
L2 I
0
|
J | d
I AUXILIARY
¢ F'y : 260pH “CZ TURNS
|
|
|
I
!

+25V
21ps SO0MF s 50 F
| | 16V | | 3sv
$-2292/2
O+10.8v

#N1=125 turns @ 0.3mm ; N2=30 turns § 0.6mm ; GAP=012rm; CORE=DOUBLE E 19x5x8 mm;FERRITE 3E1TYPE

BU 407 - application circuit for 12" to 17 - 110° - 20 mm neck picture tubes
(driver supply voltage = 25 V)

L 1l
+25V | 1

Ly

)
BU 407 . Ul
22nF 2.2 pfF 180nF 1l
L2 11
I
: d AUXILIARY
| 260pH H TURNS

Y 3
[ Il
Ig 11
20mA(min) r}f I
100mA (max) | 1 T2(5th harmonic)
g 4.7nF i o
4
TonF | [ +25V
21ps S00pF SOpF
16V 35V
-L 5-0852/4
O+10.8v

#N1=125 turns @ 0.3rm ; N2=25 turns @ 0.6mm ; GAP=0.2mm; CORE=DOUBLE E 19x5x8 mm;FERRITE 3E1TYPE
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MULTIEPITAXIAL MESA NPN

HIGH VOLTAGE POWER SWITCH

The BU426 and BU426A are silicon multiepitaxial mesa NPN tra@ﬁ\ rs in SOT-93 plastic
package, particularly intended for switch-mode CTV supply sy )

ABSOLUTE MAXIMUM RATINGS BU426 | BU426A
Vces Collector-emitter voltage (Vgg =0} 800 V l 900V
Vceo Collector-emitter voltage (Ig —% ’ 375V 400V
VeBo Emitter-base voltage (Ic = 0. 10V
le Collector-current 4 6A
lem Collector-peak currep 8A
Base current 3A
113W
-65°C to 150°C
150°C
B8
3
MECHANICAL DATA Dimensions in mm
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THERMAL DATA

Rth j-case T hermal resistance junction-case max. 1.1 °C/W
ELECTRICAL CHARACTERISTICS (T .. = 25°C unless otherwise specified)
Parameter Test conditions Min. Typ. Max.|Unit
lcES Collector cutoff for BU426 Vg = 800V 1 | mA
current (Vgg = 0) for BU426A Ve =900V 1 mA
Tease = 125°C
for BU426 Vg = 800V 2 |mA
for BU426A Vg =900V 2 |mA
leBo Emitter cutoff Veg = 10V 10 | mA
current (Ic = 0)
Veeosus) Collector-emitter for BU426 IC«: 100mA 375 \%
sustaining voltage for BU426A |c ='100mA 400 \Y
(I g =0)
Vcesat) . Collector-emitter lc =2.65A lg = 0.6A 15| V
saturation voltage Ilc =4A Ig = 1.26A \
Vee(sat) - Base-emitter lc =2.5A lg = 0.6A 1.4V
saturation voltage lc =4A lg = 1.26A 1.6 V
hee * DC current gain Ilc = 0.6A Vee =5V 30 60 \Y
ton Turn-on time lc =2.5A 025 05| us
Igg =0.5A Ve =250V
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ELECTRICAL CHARACTERISTIC (Continued)

Parameter Test conditions Min. Typ. Max. | Unit

ts Storage time le = 2.5A lg; = 0.5A 25 35| us

IBZ =-1A VCC = 250V

t Fall time 0.2 0.5| us
s Fall time lc =2.5A lg; = 0.5A 0.75| us
1
|32 =-1A VCC = 250V
T case = 100°C
* Pulsed: pulse duration = 300 us duty cycle = 1.5%.
Safe operating areas G-4792
Ics
6
(A),
2 T
0 Ic MAX PULSED PULSE OPERATION *
8 — ~
¢ Ic MAX CONT.] =
! N X
2 } 11 /‘
11 10us X \
1 L] 100us \ \
¢ 2 1ms \ A
1T Sms \‘
¢ .C. OPERATION \ X
**FOR SINGLE NON
10-! REPETITIVE PULSE
: N
4 I___.__
2 BU 426
2 i BU 426 A
10 2 4 6 8 2 4 6 8 2 4 6 8
1 10 102 Veg (V)

| = Area of permissible operation driving turn-on provided Rgg = 1002 and t, < 0.6 us.
Il = Area of permissible operation with Vgg < 0; t, <2 us.

269



EPITAXIAL PLANAR NPN

HIGH VOLTAGE FAST DARLINGTON

The BU801 is a silicon epitaxial planar NPN Darlington transistor with integrated base-
emitter speed-up diode, mounted in Jedec TO-126 plastic package. It is particularly suitable
as output stage in medium power and driver stage in high power, fast switching applications.

ABSOLUTE MAXIMUM RATINGS

Vceo
VCEO
VeBo
|Cl |E
Is
Ptot
Tstg

T

Collector-base voltage (Ig = 0)

Collector-emitter voltage (Ig = 0)

Emitter-base voltage (Ic = 0)
Collector and emitter currents

Base current

Total power dissipation at T¢aee < 25°C

Storage temperature
Junction temperature

600
400
-7
3

1

40

-65 to 160
150

Srr<<<

o

[

0o

INTERNAL SCHEMATIC DIAGRAM

MECHANICAL DATA

(1) Within this region the tion of the leads is

3/82

Qgmer .

12

058

270

30:32

POz

Dimensions in mm

T0-126 (SOT-32)



THERMAL DATA

Rtn j-case Thermal resistance junction-case

max 3.12

°C/W

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

Parameter Test conditions Min. Typ. Max. | Unit
lces Collector-cutoff Vce= 600V 200| uA
current (Vgg= 0)
lceo Collector-cutoff Vce= 400V 1] mA
current (Ig= 0)
lego®  Emitter cutoff current | Vgg=7V 100 | mA
(|c= 0)
Veeosus)® Collector-emitter lc=10mA 400 \%
sustaining voltage
Ve (saty” Collector-emitter 1c=200mA Ig=2mA 1.0 15| V
saturation voltage le=1A Ig= 20 mA 12 20| V
le= 2A Ig= 200 mA 1.8 3.0| V
Veggaty” Base-emitter Ic=200mA Ig=2mA 2|V
saturation voltage le=1A Ig= 20 mA 25| V
lc=2A Ig= 200 mA 3|V
FE DC current gain 1c=200mA Vceg=3V 100 -
f
llp* Diode forward voltage | lg= 1A 4{ Vv
RESISTIVE SWITCHING TIMES
ton Turn-on time Vee= 250V 0.17 0.8 us
Ic= 200 mA
g Storage time Ig,=2mA 0.37 11 Ms
Veeofr= -5V
t Fall time 0.13 0.5( us
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ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max. | Unit

ton Turn-on time Vee= 250V 0.18 0.8| us
Ic: 1A

ts Storage time Ig;= 20 mA 0.38 11 Ms
Vo= -5V

t Fall time 0.09 0.5( us

INDUCTIVE SWITCHING TIMES

ts Storage time Vclamp= 250V 0.35 1] Ms
Ic=200mA Ig;=2mA

t Fall time Veeot= -bV 0.09 04| us

ts Storage time Vlamp= 250V 0.5 1] Ms
|c= 1A IBI=20mA

1 Fall time Vgeoff= -5V 0.06 0.4 us

*

Pulsed: Pulse duration = 300 us, duty cycle = 1.5%

G-6712
Safe operating areas 1 ) T
o . A tHH
T, PULSE OPERATION* |
4 lC MAX T“)'“ — .
3 10us ’
z ‘ 100us
" ims | | J
| : H——t \ -\ H
| DC OPERATION \ t
. 1] \ [\ T
| | L
L] ! ]
* FOR SINGLE NON \ 1 1
REPETITIVE PULSE \ J !
10-! — A—r\ :
8 X = }
‘ T
6 \ :
o H_T_ \ | i
!
2 i
‘0-2 L i I i
2 4 6 8 2 4 6 8 2 8 2 4 6 8
I 10 102 908003y (v)

| = Area of permissible operation during turn-on with tp < 1 us.
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DC current gain Collector-emitter saturation voltage

h G471} G-4713
FE : VCE(sat)
)
.
L e
N

. y 7 | 1 \N ,
2 Ve Vg =15V, |\ \:’CESV ]

8 V4 N\ /

s A \ ]

s \ |

r A\ 2
\ Ji
2
L
0 | / ,/

. , hFE=|°° A )

=

4 + =

I ‘ heg=10
2 st
} T J il
L |
! 2 “ 6 8 2 L 6 8 2 “ 68 ° 2 2 “ ) “ “
10-2 10-! 1 Ic (A) 10- 10" ! Ic (A)
Base-emitter saturation voltage Collector-emitter saturation voltage
G-4714 G-4715
VBE(sat) VCE(sat) K ll Ic: A
W) 0OmA
+—=100mA ||
B —200maA ||
3 3 1 i Betle % ﬁom—A——
‘ LA MY /\' 15A |1}
By
/ H /J/r \
/I d \ \

2 ' 2 N
hee=10 _ I N
hrg=10| AN

I ~.
heg=100 \
N
| 1 \ N
g
o 0 2 4 68 2 4« 68 2 4 6 8
10-2 10-! 1 Ic (A) 0-! ! 0 lg(mA)
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Clamped reverse bias safe operating

area G-4716
.
Ic , =T Theg=t00 =
w WE|vgeg|22v

A -

8
-8
‘ - . )
Z _ _ |
10-! 2 “ 6
102 VCE(clamp) (V)
Saturated switching characteristics
(inductive load) G-un18
t
(us) ¢
L3
ts (Vgg=0)
z\\ £ -
1
1]
¢ ts (Vop=—5V)
R s VpE*® =
) o~ L t4(Vag =0)
10-! — 7
; e
6
t¢ (Vgg=-5V)
.
Vlamp=250V
2| heg =100
o2 LTe=25'C
2 4 6 1]
10-! 1 Ic (A)

t
(us) ®
6

“

0.5

Saturated switching characteristics
(resistive load)

G-4717
A
_—
e ———_ s - 7
\\
'\§ ton|
Ve =250V
heg =100 :
Vgg=-5V | [
Te =25°C | ‘ i
I |
2 “ 6 8 2
10 | Ic (A)
Derating curves
G479
AN
N
/
S,
‘O"\S /b. l""‘i/
\\/24' NG
N
*r/,\b ~
‘\
\‘
50 100 Tcase (°C)
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EPITAXIAL PLANAR NPN

FAST SWITCHING DARLINGTON TRANSISTORS

The BU 806 and BU 807 are silicon epitaxial planar NPN power Darlington transistors
with integrated base-emitter speed-up diode, mounted in Jedec TO-220 plastic pa-
ckage. They are high voltage, high current devices for fast switching applications. In
particular they can be used in horizontal output stages of 110° CRT video displays.
The BU 806 is primarily intended for large screeen, while the BU 807 is for medium
and small screens.

ABSOLUTE MAXIMUM RATINGS BU 806 ' BU 807
Veeo Collector-base voltage (1 ¢=0) 400V 330V
Veev Collector-emitter voltage (V gg=-6V) 400V 330V
Vceo Collector-emitter voltage (1 z=0) 200V 150V
Veso Emitter-base voltage (1 ;=0) 6V

Ic Collector current 8A

lom Collector peak current 15A

Iom Damper diode peak forward current 10A

Iy Base current 2A

Piot Total power dissipation at T, , <25°C 60W

Tstg Storage temperature -65t0 150°C
T Junction temperature 150°C

INTERNAL SCHEMATIC DIAGRAM

MECHANICAL DATA Dimensions in mm

~ Collector cor
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THERMAL DATA

Rinjcase  Thermal resistance junction-case max 2.08 °C/W
thj-case  1HE€rmMal resistance junction-ambient max 70 °C/W

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

Parameter Test conditions Min. Typ. Max. | Unit
lces Collector cutoff for BU807 V ce=330V 100 | pA
current (Vge=0) for BU806 V ce=400V 100 | pA
lcev Collector cutoff for BU807 V ce=330V 100 | pA
current (Vge=-6V) for BU806 V ce=400V 100 | pA
lego Emitter cutoff Veg=6V 3| mA
current (1;=0)
Vieo (sus) * Collector-emitter Ic =100mA
sustaining voltage for BU807 150 \%
(I1g=0) for BU806 200 \
Vce (say ™ Collector-emitter lc =5A l g =50mA 15| V

saturation voltage

Ve say* Base-emitter I =5A lg =50mA 24 | V
saturation voltage

Ve* Damper diode I =4A 2V
forward voltage

Turn-off time ic =5A I gt =50mA 04 1] ps
ton Turn-on time RESISTIVE LOAD 0.35 us
ts Storage time lc =5A | gy =50mA 0.55 us

| gp =-500mA V =100V
t; Fall time 0.2 us

* Pulsed: pulse duration =300us, duty cycle = 1,5%
** See test circuit
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Safe operating areas
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Base-emitter saturation voltage Damper diode
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HORIZONTAL DEFLECTION TURN-OFF TIME
Test circuit

4.7k
15W

L1 = Horizontal yoke =200 uH
Tri= EHT Transformer SAREAtype 900914 or equivalent

11= Horizontal oscillator linear 1.C. TDA 1180
7
& P4
/\ l

ZE
i toff

Turn-oft time is the time for the collector current 1
to decrease to 100mA after the collector to emitter
voltage Vcg has risen 3V into its flyback excursion

Turn-off time waveform

100mA

5-0857
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APPLICATION INFORMATION

Horizontal deflection circuit using the darlington BU 806 directly driven by the TDA
1180 (B & W TV set: large screen solution)

sy

2260 Q474F

VIDEO >—Il—-:pT_“__
[Joza T
—
0.470F

IJJGpF

VERT

L1 = Linearity inductanceRL :1Ing 1 20

L, = Linearity inductance 19+39uH

52807

Horizontal deflection circuit using the darlington BU 807 directly driven by the TDA
1180 (B & W TV set: small screen solution).

+08Y
15M on 620
22k O4HF 22M0 0our
VIDEO! I 1
100 pF
220 L o
i Ui 0kF
0k R
VERT S oF |
s
. u
i
- 2
38k 1260
SuF-10v
musI lOnFI
L = Linearity inductance RL 46 INELCO 5-aemert

L, = Linearity inductance 37+67uH
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EPITAXIAL PLANAR NPN

MEDIUM POWER FAST SWITCHING

ég ated base-

The BU810 is a silicon epitaxial planar NPN Darlington transistol .
articularly suitable

emitter speed-up diode, mounted in Jedec TO-220 plastic pack ge. It
as output stage in medium power, fast switching applications.

ABSOLUTE MAXIMUM RATINGS

Vceo Collector-base voltage (Ig = 0) 600 V
CEO Collector-emitter voltage (Ig = 400 Vv
Veso Emitter-base voltage (l¢ 5 \
e Collector current y 7 A
lem Collector peak current 10 A
g Base current , . 2 A
Piot Total power dissipa e S<25°C 75 W
Tstg Storage temperature, -65to 150 °C
; Junction:ég@%? ature 150 °C
INTERNA IC DIAGRAM
——— S
[
-
I
|
L
MECHANICAL DATA Dimensions in mm
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THERMAL DATA

R th j-case

Thermal resistance junction-case

max.

1.66

oc/W

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

Parameter Test conditions Min. Typ. Max. |Unit
lces Collector cutoff Vce = 600V 200 | uA
current (Vgg = 0)
lceo Collector cutoff Vce = 400V 1 |mA
current (Ig = 0)
leso ™ Emitter cutoff Veg =5V 150 |mA
current (I = 0)
Vceo(sus) Collector-emitter Ic = 100mA 400 v
sustaining voltage
Vcesat) - Collector-emitter Ic =2A lg = 20mA 2 \
saturation voltage lc =4A lg = 200mA 25 |V
lc =7A lg = 0.7A 3 Y,
Vge * Base-emitter lc =2A lg = 20mA 22 |V
) saturation voltage lc =4A Ig = 200mA 3 \Y
Ve * Diode forward voltage |l =7A 3 \%
RESISTIVE SWITCHING TIMES
t Turn-on time 0.6 s
on mo Vee = 250V H
ts Storage time Ilc = 2A Ig1 = 20mA 15 | us
- [ Vee(orn = -5V ae |
1 Fail time 0.5 | us
INDUCTIVE SWITCHING TIMES
tg Storage time 1.5 | us
t Fall time Veiamp = 250V 0.4 | us
f e = 7A lgg = 0.7A H
tg Storage time Vee(orf) = -BV 1.5 | us
te Fall time 0.7 | us

* Pulsed: pulse duration = 300 us, duty cycle = 1.5%.
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Safe operating areas DC current gain
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Base-emitter saturation voltage Clampled reverse bias safe operating
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MULTIEPITAXIAL PLANAR NPN

HIGH VOLTAGE POWER DARLINGTON

The BU 910, BU 911 and BU 912 are high voltage, silicon NPN transistors in monoli-
thic Darlington configuration in Jedec TO-220 plastic package, designed for appiica-
tions such as electronic ignition, DC and AC motor controls, solenoid drivers, etc.

ABSOLUTE MAXIMUM RATINGS BU 910 ] BU 911 I BU 912
Vces Collector-emitter voltage (V gg=0) 400V l 450V l 500V
Veeo Collector-emitter voltage (I g=0) 350V 400V 450V
EBO Emitter-base voltage (I ;=0) 5V
lc Collector current 6A
lom Collector peak current 10A
Ig Base current 1A
P ot Total power dissipation at T ..., <25°C 60W
T Storage temperature -65 to 150°C
i Junction temperature 150°C

INTERNAL SCHEMATIC DIAGRAM

Dimensions in mm

MECHANICAL DATA

Collector connected to tab.

TO-220

285 5/80



THERMAL DATA

Rinj-case  Thermal resistance junction-case max 2.08 °C/W

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

Parameter Test conditions Min. Typ. Max. | Unit
lces Collector cutoff for BU910 V ce=400V 1| mA
current (Vge=0) for BU911 V ce=450V 1] mA
for BU912 V =500V 1| mA
T case= 125°C
forBU910 V=400V 5 | mA
for BU911 V cg=450V 5| mA
for BU912 V ce=500V 5| mA
lceo Collector cutoff forBUS10  V =350V 1| mA
current (Ig=0) for BU911 V =400V 1| mA
for BU912 V ce=450V 1| mA
lego Emitter cutoff V=5V 5| mA
current (I, =0)
Vceo (sus)*Collector-emitter Ic =100 mA
sustaining voltage for BU910 350 \Y
(Ig=0) for BU911 400 \'
for BU912 450 \
Ve say* Collector-emitter {Zr B:U29;2andlBBU=9;(1)mA
saturation voltage for BU912 1.8 Vv
S BTo0mA 18 | V
mil lypca
lc =4A  |5=200mA 181V
Ve (san Base-emitter Izr B:UQQ;?\ andIBBU:__Qgc‘:mA
saturation voltage for BU912 22|V
lc =2A I g=50mA
All types gg x
Ic =4A | g =200mA )
Ve Diode forward voltage| | =4A 25|V

*Pulsed: pulse duration = 300 us, duty cycle = 1.5%
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10 G-3851
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DC current gain Collector-emitter saturation voltage
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Saturated switching characteristics

Clamped reverse bias

safe operating areas
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Clamped E , test circuit
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TEST CONDITIONS:
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Rgg=10
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MULTIEPITAXIAL PLANAR NPN

HIGH VOLTAGE POWER DARLINGTON

The BU920P, BU921P, BU922P are high voltage high current sili ’ans'istors in
monolithic Darlington configuration in SOT-93 plastic package “specially ‘intended for
automotive ignition applications and invert circuits for motor col

ABSOLUTE MAXIMUM RATINGS BU920P | BU921P | BU922P

Vces Collector-emitter voltage (Vgg = 400V ’ 450V l 500V
Vceo Collector-emitter voltage (Ig = 350V 400V 450V
Vepo Emitter-base voltage (I¢ = 5V
le Collector current 10A
lem Collector peak curre 15A
I Base current L v bA
Piot Total power dissipa 105W
Tetq Storage ten : -65 to 150°C
T; Junction 1 ’ 150°C
INTERNAL

c

B

E

MECHANICAL DATA Dimensions in mm

(sim. to TO-218) SOT-93
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THERMAL DATA

Rin j-case Thermal resistance junction-case max. 1.2 °C/W
ELECTRICAL CHARACTERISTICS (T, = 25°C unless otherwise specified)
Parameter Test conditions Min. Typ. Max. | Unit
lces Collector cutoff for BU920P Vg = 400V 1 | mA
current (Vgg = 0) for BU921P Vg = 450V 1 mA
for BU922P Vg = 500V 1 | mA
Tease = 150°C
for BU920P Vg = 400V 5 | mA
for BU921P Vg = 450V 5 | mA
for BU922P Vg = 500V 5 |mA
lceo Collector cutoff for BU920P Vg = 350V 1 mA
current (¢ = 0) for BU921P Vg = 400V 1 | mA
for BU922P Vg = 450V 1 |mA
lego Emitter cutoff Veg =bV 20 |mA
current (I = 0)
V ceo(susy Collector-emitter lc = 100mA for BU920P 350 \%
sustaining voltage for BU921P 400 \%
(g =0) for BU922P 450 \"
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ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max. |Unit
Vcegat) .+ Collector-emitter lc =5BA Ig = 50mA 18| V
saturation voltage Ic=7A Ig = 140mA 181 V
VBE(sat) . Base-emitter Ic =5A lg = 50mA 22|V
saturation voltage lc =7A lg = 140mA 25|V
Vg™ Diode forward I =7A 25|V
voltage

* Pulsed: pulse duration = 300 us, duty cycle = 1.5%.

. G-u81¢
Safe operating areas I g
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.| IcMAX PULSED  |[PULSE OPERATION* |
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. BU 922P —
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MULTIEPITAXIAL PLANAR NPN

HIGH VOLTAGE POWER DARLINGTON

The BU 930, BU 931 and BU 932 are high voltage, high current silicon NPN transistor
in monolithic Darlington configuration in Jedec TO-3 metal case specially intended
for automative ignition applications and inverter circuits for motor controls.

ABSOLUTE MAXIMUM RATINGS BU930 , BU931 , BU932
Vees Collector-emitter voltage (V ge=0) 400V ’ 450V ‘ 500V
Veeo Collector-emitter voltage (I g=0) 350V 400V 450V
Vego Emitter-base voltage (1 ;=0) 5V

Ic Collector current 15A

lem Collector peak current 20A

lg Base current 1A

Peot Total power dissipation at T, <25°C 150W

Tatg Storage temperature -65to 175°C

T, Junction temperature 175°C

INTERNAL SCHEMATIC DIAGRAM

MECHANICAL DATA

Dimensions in mm

Collector connected to case

P T 87mr 17
109 m_‘k

N
7
sz

39 5max

301
o
(=
®
‘ i
200
i

16.9

N 40:409 céne
TO-3
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THERMAL DATA

Rinjcase  Thermal resistance junction-case max 1 °C/W

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

Parameter Test conditions Min. Typ. Max. | Unit
lces Collector cutoff for BU930 V cg=400V 1| mA
current (Vge=0) for BU931 V cg=450V 1 mA
for BU932 V ce=500V 1| mA
T case=150°C
for BU930  V .=400V 5 | mA
for BU931 V ce=450V 5| mA
for BU932 V ce=500V 5| mA
lceo Collector cutoff for BU930 V cg=350V 1| mA
current (1 ;=0) for BU931 V cg=400V 1| mA
for BU932 V ce=450V 1| mA
leso Emitter cutoff Veg=5V 50 | mA
current (1;=0)
VcEo (sus) ¥ Collector-emitter Ic =100mA
sustaining voltage for BU930 350 \%
for BU931 400
for BU932 450
Ve (say* Collector-emitter for BU930and BU931
saturation voltage lc =7A Ig =70mA 16| V
lc =8A I g =100mA 1.8 V
Ic =10A I g =250mA 18| V
for BU932
lc =8A lg =150mA 18| V
Vegsay* Base-emitter for BU930and BU931
saturation voltage Ic =8A Ig =100mA 22 |V
Ic =10A lg =250mA 25| V
for BU932
Ilc =8A lg =150mA 2.2 Vv
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ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max. | Unit
Ve* Diode forward « =10A 251 Vv
voltage
Functional test for BU930
(see test circuit V=350V L=7mH 8 A
figg. 2 and 3) for BU931 and BU932
V=400V L=7mH 8 A

* Pulsed: pulse duration =300 us, duty cycle =1.5%

. G-3882
Safe operating areas Ics
(A), : 8 :
IcMAX PULSED PULSE OPERATION A
2 s H
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4
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DC current gain
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Collector-emitter saturation voltage Base-emitter saturation voltage
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Clamped reverse bias Fig. 1 — Clamped E , test circuit
safe operating areas

G- 3891
1 T | IRERRE
c i IR
(A) . L . 40V
2 1 i
1 i '
P t I l
‘ [ 1 - P 500 uH
| | |
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RN - H o
8 M —+ l Sv>|-vgg| >0 T.UT.
. | Ic/1g =40
E v,
. | tp =adjusted for clame
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— } T Rgg=!
v "TBUSI0— BB='1
| 11180931
| || |Bu93z
1 ‘ T ]
SEE TEST CIRCUIT OF FIG1 | |
L L |
1 ;
B - C E) B 350 4 450 -

10 10? VeE(ctamp)(V)

Fig. 2 — Functional test circuit Fig. 3 — Functional test waveforms

16.6 ms
11.6ms
INPUT
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0
e —IB: 0.3A
DRIVER AND BA _L-l____
CURRENT CURRENT
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CIRCUT COLLECTOR " c=
CURRENT
0
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TEST DURATION : 2sec EMITTER
for BU930 Vz =350V 0.20 VOLTAGE
for BU931 and BU932 V, =400V

5-3676

5-3677
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MULTIEPITAXIAL PLANAR NPN

AUTOMOTIVE IGNITION DARLINGTON

The BU930P, BU931P and BU932P are high voltage 5|l|con ‘
SOT-93 specially intended for automotive ignition ap i
motor controls.

ABSOLUTE MAXIMUM RATINGS

Dar%gton transistors in
inverter circuits for

: | BU931P | BU932P

VcEs Collector-emitter voltage (Vgg = 400V 450V l 500V
Vceo Collector-emitter voltage (lg 350V 400V 450V
VeBo Emitter-base voltage (Ic = 5V
Ic Collector current ; 15A
lem Collector peak current 20A
Ig Base current 3 1A
Piot Total power diss 25°C 105W
Tetg Storage tempefat -65 to 150°C
Junction %p@a 150°C
ATIC DIAGRAM
R1 Typ. 17582
R2 Typ. 5002
MECHANICAL DATA Dimensions in mm
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THERMAL DATA

Rih j-case  Thermal resistance junction-case max. 1.2 °C/W
ELECTRICAL CHARACTERISTICS (T, = 25°C unless otherwise specified)
Parameter Test conditions Min. Typ. Max. |Unit
lces Collector cutoff for BU93OP Vg =400V 1 |mA
current (Vgg = 0) for BU931P Vg = 450V 1 mA
for BU932P Vg = 500V 1 |mA
Tease = 150°C
for BU930P Vg = 400V 5 |mA
for BU931P Vg = 450V 5 |mA
for BU932P Vg =500V 5 |mA
lceo Collector cutoff for BU930P Vg = 350V 1 mA
current (Ig = 0) for BU931P Vg = 400V 1 mA
for BU932P Vg = 450V 1 |mA
leso Emitter cutoff Veg =5V 50 |mA
current (I = 0)
Vceo sus) Collector-emitter lc = 100mA
sustaining voltage for BU930P 350 \%
for BU931P 400 \
for BU932P 450 Vv
Vce (sat) © Collector-emitter for BU930P and BU931P
saturation voltage Ilc =7A lg =70mA 16| V
Ic =8A Ig = 100mA 18| V
Ilc = 10A Ig = 250mA 18| V
for BU932P
lc =8A Ig = 150mA 18| V
VgE (sat) © Base-emitter for BU930P and BU931P
saturation voltage Ic =8A Ig = 100mA 22| V
lc = 10A Ig = 2560mA 25| V
for BU932P
Ic = 8A Ig = 150mA 22|V
Ve* Diode forward I = 10A 25| V

voltage

* Pulsed: pulse duration = 300 us, duty cycle = 1.5%.
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MULTIEPITAXIAL PLANAR NPN

HIGH CURRENT, HIGH SPEED, HIGH POWER TRANSISTOR

The BUR 50 is a silicon multiepitaxial planar NPN transistor in modified Jedec TO-3
metai case, intended for use in switching and linear applications in military and indu-
strial equipment.

ABSOLUTE MAXIMUM RATINGS

Vego  Collector-base voltage (| ¢=0) 200 \%
CEO Collector-emitter voltage (1 g=0) 125 \
EBO Emitter-base voltage (I ;=0) 10 Y,

c Collector current 70 A

lom Collector peak current (t ;=10 ms) 100 A

Ig Base current 20 A

Piot Total power dissipation at T .., <25°C 350 W
stg Storage temperature -65to0 200 °C
i Junction temperature 200 °C

INTERNAL SCHEMATIC DIAGRAM ¢

8
E
MECHANICAL DATA Dimensions in mm
Collector connected to case :
' . k mm 7
e :
@ g ‘@B:tlt_Q
o
@ |
o
 40iu0s -
T0-3
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THERMAL DATA

Rth j-case

Thermal resistance junction-case

max 0.5

°C/W

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

Parameter Test conditions Min. Typ. Max. | Unit
lcso Collector cutoff V cg=200V 0.2 | mA
current (1:=0) Vg=200V 2 | mA
T ase=125°C
lceo Collector cutoff V=125V 1| mA
current (15=0)
lego Emitter cutoff Veg=7V 0.2 | mA
current (1,=0)
V¢eo (sus) *Collector-emitter Ic =200mA 125 v
sustaining voltage
Vego Emitter-base lg =10mA 10 \"
voltage
(1c=0)
Veesan® Collector-emitter lc =35A lg =2A 1|V
saturation voltage I =70A lg =7A 0.8 1.5 V
Veesayy* Base-emitter I =35A lg =2A 1.8 | V
saturation voltage lc =70A lg =7A 16 2| V
hee* DCcurrent gain c =5A V ce=4V 20 100 | —
Ic =50A Vce=4V 15 -
ls o Second breakdown V=20V t=1s 17.5 A
collector current
fr Transition frequency | | =1A Vce= 5V 10 16 MHz
f =1MHz
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ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max. | Unit
ton Turn-on time lc =70A l gy =7A 0.5 1.2 | us
(fig. 2) V=60V
t Storage time ) . 0.82 2| us
(fig. 2) i :
lc =70A I gy =7A
g =-7A V =60V
t, Fall time B2 ce 0.1 0.5 | ps
(fig. 2)
Clamped E, V giamp=125V 70 A
Collector current L =500uH
(fig. 1)
* Pulsed: pulse duration =300 us, duty cycle <2%
Safe operating areas Derating curves
G- 4195 G- 3665
e |
e et ——— —— i
Y 3 A 1 I ‘ T T T
IcMAX PULSED | PULSE OPERATION ¥ | T
s N N
P NN i '?rggs .
2 - ‘l - N HH 10ms‘ L N
Ll NNt NS5
e DC_OPERATION ==\ + (/M’é‘o
NS S e ) i O
S \ N <
[ FOR SINGLE NON \ 05 1
|REPETITIVE PULSE d T I 0/\5\
8 f H \‘SQ)
S NN \ e,
4 (/47/)6\0
2 i JR—
o CIL TN
2 “« 6 8 2 4 6 8 2'}57 4 6 8
! 10 10 V) 0 50 100 180 Tease (°C)
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Thermal transient response DC current gain

G-3892 6-3911
Ne PR e i i gact hre ] i‘ “
F H HH i ; l!zs'c '
. 1 ettt — |
10 1 Zth =NR-Ryp |l 60 N
T ERsiee T~
il s RN
1 40 N
‘ N
‘ |
]
IR L
.‘ I [H
A L |
20 1 ‘, i 1‘ !
I ]L_:L ‘ j [ Veg =4V
0 | L1
4 4 6 8 2 4 68
10-" Z(sec) 107! 1 10 Ic(A)
Collector-emitter saturation voltage Collector-emitter saturation voltage
G-3912 G-3913
VCE(sat) ! I Vee(sat)
) )
hee=
1.5 1.5
\[ !
i
N -70 -30°C—1 1
Yo \lc\ A ! 25°C—1 N Il
125°C N
N
50A RS //
I 0.5 - /
0.5 304 /
v //,
El‘ { '/
! |
1 I | 0 2 4 6 8 B . Y
0 2 4 6 8 Ig(A) ! 10 Ic(A)
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Base-emitter saturation voltage Saturated switching characteristics

6-3914 8 G-3915
VeE(sat) T I ! ] |
) R | (Hs)® | I
| |"re=10 | . a
| I N
15 L
, N o
/i ™
/4 IaNE |
/4 . I
1 i s| Yo =60V
-30°C 2 heg =10 7
- ——:a 4 ’ Tease = 25C. dl
" LN A
25°C| A “ \\ // ‘ }\
05 125°C N t I
, \\\ on//
L \\\
\~|~._ t¢ !
i 107 — —rt
0 2 4 2 4 68 “ 6 : 7 Y 2 — B :
o 2 . 3 3
10 1 10 Ic (A) 1 10 Ic(A)
Saturated switching characteristics Transition frequency
G-3916 G-3899
t )B fr l
)
4 u (MH2) Voe =5V
= f=1MHz
4
to \\\
Vec =60V | \
2lbpe 0 N 20
Tcase =125°C| \\
|
1 N AT N
& — ali] N
6 A -
-
\\\ P 10 d N
) \\ fon >
I NN—— | |
2
t
-1 0
10 2 4 6 8 2 4 6 8 2 4 6 8 2 4 6 8
1 10 Ic (A) 10-! 1 e W
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Collector-base capacitance

6-3917
Ccso s
(pF)
6
4
2
—
103
8
6
~
4
\,“
~
2
‘02 4 6 4 6
1 10 10? Veg (V)

Fig. 1 — Clamped E  test circuit

40V
'p I | 500 uH

TEST CONDITIONS-

7= |-Vgg | > 2V T.UT.
Ic/'s =10
QD Res Velamp
tp, =adjusted for
P " ominal 1¢ 81
Rgg= =10 IVBB
S- 3680

Clamped reverse bias safe
operating areas

6-3918
Ic
(a)
4]
2
10
8
6
4
2
1
8
6
4 SEE TEST CIRCUIT OF FIG.1
2
1
0 2 4 68 2 4 12 4
! 10 10 Veg(clampt V)

Fig. 2 — Switching times test circuit
(resistive load)

TEST CONDITIONS:

Vcc =60V
Vce ~VcE(sat)
R¢ = ——————=
Ic
INPUT PULSE

pulse width =10 us
tr1tf < 50ns
duty cycle =1%

I

Ig

S-3681

2

Vce

10000

T
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MULTIEPITAXIAL PLANAR NPN

HIGH CURRENT, HIGH SPEED, HIGH POWER TRANSISTCR
The BUR 51 is a silicon multiepitaxial planar NPN transistor in modified Jedec TO-3

metal case, intended for use in switching and linear applications in military and indu-
strial equipment.

ABSOLUTE MAXIMUM RATINGS

Veeo  Collector-base voltage (1 g=0) 300 \"
Vceo Collector-emitter voltage (1 z=0) 200 \"
Veso Emitter-base voltage (I ;=0) 10 \Y
e Collector current 60 A
lem Collector peak current (t,=10ms) 80 A
Ig Base current 16 A
Piot Total power dissipation at T .5, <25°C 350 w
Tatg Storage temperature -65t0200 °C
T Junction temperature 200 °C
INTERNAL SCHEMATIC DIAGRAM ¢
B
E

MECHANICAL DATA Dimensions in mm

. comen  Modified TO-3
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THERMAL DATA

Rth j-case

Thermal resistance junction-case

max 0.5

°C/W

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

Parameter Test conditions Min. Typ. Max. | Unit
lcso Collector cutoff V cg=300V 0.2 | mA
current (1=0) V=300V 2| mA
T case=125°C
lceo Collector cutoff Ve=200V 1| mA
current (1 5g=0)
lego Emitter cutoff Vegg=7V 0.2 | mA
current (1,=0)
Vceo (sus) *Collector-emitter Ic =200mA 200 \Y
sustaining voltage
Vego Emitter-base lg =10mA 10 \
voltage
(Ic=0)
Vee say™ Collector-emitter Ic =30A lg =2A 1]V
saturation voltage Ic =50A Ig =5A 09 15| V
Vigsay™ Base-emitter I =30A lg =2A 1.8 V
saturation voltage Ic =50A Ig =5A 1556 2| V
hee* DC current gain lc =5A V cg=4V 20 100 | —
Ic =50A V ce=4V 15 -
ls s Second breakdown V=20V t=1s 17.5 A
collector current
fr Transition frequency | | =1A V cg=5V 10 16 MHz
f =1MHz
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ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max. | Unit
ton Turn-on time Ic =50A | gy =5A 035 1| ps
(fig. 2) V=100V
ts Storage time 09 2| ps
fig. 2
(fig- 2) lo =50A  |g =5A
I go =-5A V=100V
t, Fall time 8 cer 0.24 0.6 | us
(fig. 2)
Clamped E ,, V clamp=200V 50 A
Collector current L =500uH
(fig. 1)
* Pulsed: pulse duration =300 us, duty cycle =2%
Safe operating areas Derating curves
G- 3665
« e = | A EEE SR E SR
(A), T i N
o 1o o ULSED! PULSE OPEE'?ATdf\‘J; |
§ Jc MAXCONT. ~~ '1?0‘,? 1 I I !
, |__DCOPERATION ™ < 1\ | N\ ’ ¥
o0 \ \Pms %(/A”’Eo
. is \ \\ N *
N \ RN X5,
1 . ; = ~N /O/l/
N : X OA’/f@O
4 X & ||
2 \\ T \\
10! i ] [ l
. 2 4 6 a‘o 2 “ 08 8]02 2 \;CES(:) 0 s 100 150 Tease (°C)
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Thermal transient response DC current gain

G-3892 6-3893
Ne T HiESSEEiEs hFe I
P i
I | 1 Hil| 1 11
N
10 p=tub = 60 L T25°C | [T
F=—rH HHE— — // \
Ve
T A et AT 25°C I
L i il A1 \
1 | | 40 \
o AT Tcase =-30°C \\
|
107" fon 1 Veg =4V
oS
o 20
102 e
“HAD
R
‘.r;,,_ L‘
- L
103 10 4 6 8 . 4 6 4 68
10°% 10-4 10-3 10-2 10-' Z(sec) 107! 1 10 Ic (A)

Collector-emitter saturation voltage Collector-emitter saturation voltage

G- 3894 G- 3895
VcE(sat) Vee(sat) | [
V) W) | !
heg=10_,
“ | ]
“ e 15
—1—110A
\ ——120A
3 30A
=—l40A
| —50A
I8t B 1
T 717
2 X /
/
X /
Coa 05
1 N 4
N e '/
\\ ft _—ﬂ
1 o
’ 0 2 4 €8 2 4 68 2 4L 6 8
0 2 4 6 8 lg(A) 107! 1 10 Ie(A)
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Base-emitter saturation voltage

G-3896
VBe (sat) I I I
) I
heg =10
'3 / /’
1 N 4
- A/
— T T4
| et !
0.5 -t N ~
0 4 6 4
107! 1 10 Ic(A)

Saturated switching characteristics

G- 3898
t =
8 hgg =10 b‘_
Clps) Vee =100V [T
= ] Tease =125°C
e
\4\ i
i
\ !
N
2 \'s +
1
8 §
g /
i !
B |
N :
~N . ton A
2 NS n__—=~ [
o It |
| | ; |
10- ‘ | ‘ ‘
2 D 5 8 2 4 6 8
1 10 Ic (A)

Saturated switching characteristics

G-3897
t { T
(us )3 hfFe =10
6 Vcc =100V
Tease =25°C ml
4
—
§~~_~~ ‘s
2 \
1 ™
8
6
4
\\\ A
2 \\ Rt ton__4— o
\\~ tg L1
107!
4 8 2 4 6
1 10 Ic (A)
Transition frequency
G-3899
tr l
(MHz) Vg =5V
f=1MHz
20
el
//
N
-
10 v
Vv
0
2 4 6 8 2 3 6 8
10-! 1 Ic &
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Collector-base capacitance Clamped reverse bias
safe operating areas

G-3900 G-3904
Ccso [——F T Ic s =] =
s [ f ‘
(pF) = i S (A)s =
6 T i
—— . i 1 ¢ . {
4 1 i
Lo | | L1 2 { O o s
B | SR
! ‘ 10 Ll
T ‘ | ! s e
AR (i (==EEiEs
! | T | 1 1
10° T~ i — | ‘ T 1 [
1 H 1 1 L1 1 | i 1
L — s N T 1 1 2 | |
. - A — 1 T [ T
I TN f T b t | } ’ |
| T | ! 1 = ——
‘ I T 1 ‘ ® E=—ISEE TEST CIRCUIT OF FIG.1
11 ‘Lt T : r} ¢ T T I
| 1[3 N 4 e
: b ~—TT ‘
T | W : ARLIANE
L L Ll
102 i Ll 107! L 1
2 4 6 8 2 2 4 6 8 2 4 6 8 2 4 6 8 2 4 6 8
1 10 veg (V) 1 10 10? Veg (V)
Fig. 1 — Clamped E, test circuit Fig. 2 — Switching times test circuit
(resistive load)
40V
500 uH v
TEST CONDITIONS: cc
TEST CONDITIONS:
Vo | 2 Ve =100V
TV = |-Vgg | >
Ic/1g =10 R . JYec ~Veesat) 10000
cr'e= c* Tc Rc WF
Velamg INPUT PULSE 1 I
R 81
tp =adjusted for pulse width =10 s -0,

nominal I¢

Rgg =10 trity < S0Ons

duty cycle =1%

lgz—+°

5-3681
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MULTIEPITAXIAL PLANAR NPN

HIGH CURRENT, HIGH SPEED, HIGH POWER TRANSISTOR

The BUR 52 is a silicon multiepitaxial planar NPN transistor in modified Jedec TO-3
metal case, intended for use in switching and linear applications in military and indu-
strial equipment.

ABSOLUTE MAXIMUM RATINGS

VCBO
CEO

C
ICM
B

T

ot
stg

P,
T
j

Collector-base voltage (| ¢=0)
Collector-emitter voltage (1 g=0)
Emitter-base voltage (| ;=0)
Collector current

Collector peak current (t ,=10 ms)
Base current

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

Junction temperature

350
-65to 200
200

Srrxr<<<

o
oXe!

o

INTERNAL SCHEMATIC DIAGRAM ¢

MECHANICAL DATA

Collector connected to case

Dimensions in mm

7
2
s
280
Coooa Modified TO-3
5/80



THERMAL DATA

R‘hj_case Thermal resistance junction-case max 0.5 °C/W

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

Parameter Test conditions Min. Typ. Max. | Unit
lCBO Collector cutoff VCBZSSOV 0.2 mA
current (1=0) V=350V 2| mA
T ase=125°C
lceo Collector cutoff Ve=250V 1|1 mA
current (1 5=0)
lego Emitter cutoff Veg=7V 0.2 | mA
current (15=0)
Veeo (sus)'CoIIector-emitter Ic =200mA 250 Vv
sustaining voltage
Veso Emitter-base lg =10mA 10 \
voltage
(1c=0)
Vce say™ Collector-emitter Ic =25A lg =2A 1]V
saturation voltage I =40A lg =4A 0.701.5| V
VBE(sat)* %Se'emitter | [} :25A l B =2A 1.8 V
saturation voltage lc =40A Ig =4A 1.6 2| V
hee* DCcurrent gain lc =5A V ce=4V 20 100 | —
Ic =40A V ce=4V 15 -
ls Second breakdown Ve=20V t=1s 17.5 A
collector current
fr Transition frequency | |5 =1A Vce=5V 10 16 MHz
f =1MHz
ton Turn-on time lc =40A | gy =4A 03 1| us
(fig. 2) V=100V
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ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max.| Unit
t, Storage time 1.2 2] us
fig. 2
(fig- 2) I =40A | gy =4A
lg, = V=100V
t, Fall time B —4A ce™ 0.20 0.6 | us
(fig. 2)
Clamped E, V clamp=250V 40 A
Collector current L =500uH
(fig. 1)
* Pulsed: pulse duration =300 us, duty cycle =2%
Safe operating areas Derating curves
3 G- 3883 6- 3665
e o —TFFH T [
PR A A Al |
o2 lic MA;LP}L[SED PULSE OPERA olr‘u N
e m
0 DC OPERATION | \LOm 1
¢ NS,
“ \ 2 U"’/rp L
N N4
I E NN
. RECE T B N\ N
8 0.5 %
4 \\%%4/
.12 041//2: T
10 8
[ 1 ~
2 4 68 2 4 68 4 6
1 10 20 Vg (V) 0 50 100 150 Tease (°C)
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Thermal transient response

SIS
I
it

Collector-emitter saturation voltage

G- 3894
VCE(sat) T
) L[]
4 T
L I
\! P 10A
{ —120A
3 ~+=130A
+—40A
\ ”—50A
T\ 71360A
2 \
EAY%
AX IR
. X 7N -
N f
~ i
+
|
0 2 4 6 8 lg(A)

DC current gain

hfE I I 1 B
I ! ! IRRRL
] ‘
|
60 T 125°C ™™ \
AT 25°C ™ \
40
— \
/ﬁe =-30°c || \\
VCE=av‘
20 T
|
i |
|
I |
10 4 8
107! 1 10 Ic (A)
Collector-emitter saturation voltage
G- 7895
Vce(sat) I
W) |
hFE=1O
15
1
£/
/
05 S a4
17
P j'
4_— /
o]
2 6 8 2 4 6 8
107 1 10 Ic(A)
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Base-emitter saturation voltage

G-3896
Vee(sat) | ! w;
(v) L1 g
heg =10 |
T i 4
15 T A
5°C
25 /
. 74
A ,//
M
> e
05 = 4 H
0 ‘ -
2 4 2 & 4
107! 1 10 Ic (A)

Saturated switching characteristics

G- 3898
1 T
I : ] hgg =10 !
Vee =100V [
| 2125°C —H
— S Tcase=125°C
. T
| — T
Iy ;
8 +
TN\ ! ]
I |
I N\ L i/
ton__Z
S \
?(' |
| | : | i i
| : ! |
] 1| | I L
2 o 6 8 2 & 6 8
1 10 Ic (A)

Saturated switching characteristics

G-3897
t T
(us )B hFe =10 [
[ Veg =100V
Tease =25°C
4
B
, ~~~~~~\(s\
1 ™N
8
6
N
4
\\\ -
, \\ N ton L1 A
~
\N.‘ te LT
1
10 4 6 8 2 4 6 8
1 10 Ic (A)
Transition frequency
G-3899
fr }
(MHz) Veg =5V
=1MHz
20
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Pre L
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I~
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L
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Collector-base capacitance Clamped reverse bias safe
operating areas

G- 3900 G-3901
Cceo — Ic s
8
(pF) (A)©
6 Q-
. 4
| 2
|
2 il 10
i Il e [ 8
| ! 6
\ |
10° ~—H \ ¢
8 2
: i T
o b— i Saiti - L
_“ i N *F——ISEE TEST CIRCUIT OF FIG. 1
! | “h-. X A
: ‘ T ]
| P \j ‘\ ? 2
| | |
2 " I "
10 2 4 6 8 2 A‘ 6 lG 2 4 6 8 101 “ “ o
1 10 102 veg (V) 1 0 102 veg (v)
Fig. 1 — Clamped E, , test circuit Fig. 2 — Switching times test circuit
(resistive load)
40V
TEST CONDITIONS: Vee
TEST CONDITIONS: : o
7V > |-Vgg | > 2V Ve =100V
Ic/1g =10 _ Vec ~Vee(sat) 10000
c/ Re= —. RC I uF
tp =adjusted for INPUT PULSE Igy

pulse width =10 us
tritg < SOns
duty cycle =1%

nominal I¢

RBE ERN) O

g7

$-3681
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EPITAXIAL PLANAR NPN

HIGH VOLTAGE, HIGH POWER, FAST SWITCHING

The BUT13 is a silicon epitaxial planar NPN Darlington transistor with integrated base-
emitter speed-up diode, mounted in jedec TO-3 metal case. It is particularly suitable as
output stage in high power, fast switching applications.

ABSOLUTE MAXIMUM RATINGS

Veeo Collector-base voltage (lg = 0) 600 \
CEO Collector-emitter voltage (Ig = 0) 400 \Y
Veso Emitter-base voltage (I = 0) 10 \%
lc Collector current 28 A
lem Collector peak current (t, = 10ms) 35 A
Ig Base current 6 A
Piot Total power dissipation Tgase < 25°C 175 W
Teg Storage temperature -65t0 200 °C
T; Junction temperature 200 °C
INTERNAL SCHEMATIC DIAGRAM
o ‘C”T
B o i
}' 02 !
'l a | oa | R1=1009
LT S R2 = 35082
< e HE
MECHANICAL DATA Dimensions in mm

Collector connected to case

8gmee 7

=
g
;_n_vv % s
HE g i
o a2 .
© :
L
Ux o e
40-409 . T eon

TO-3
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THERMAL DATA

Rin j—case Thermal resistance junction-case max. 1 °C/W

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

Parameter Test conditions Min. Typ. Max.|Unit
lcev Collector cutoff Vce = 600V 100 | MA
current (Vgg =-1.5V) | Vcg =600V Teaee = 100°C 2 [ mA
lceo Collector cutoff Vce = 400V 1| mA
current (Ig = 0)
lego © Emitter cutoff Veg =2V 175 | mA
current (I = 0)
Vceosusy Collector cutoff Ic = 100mA 400 \%
sustaining voltage
VcE(saty - Collector-emitter Ic = 10A Ig = 0.5A 2 v
saturation voltage Ic = 18A Ig = 1.8A 25| V
Ic = 22A Ig =2.2A 3 \Y,
Ic =28A Ig = 5.6A 5 Y
Ve (sat) . Base-emitter lc = 10A lg = 0.5A 25 | V
saturation voltage Ilc = 18A Ig = 1.8A 3 Y
lc =22A lg =2.2A 33|V
hee DC current gain ic = 10A Vce =5V 30 A
Ic = 18A Ve =5V 20 \Y
Ve Diode forward voltage | I = 22A 4 Y,
RESISTIVE SWITCHING TIMES
ton Turn-on time 0.35 0.6 | Ms
Vee =250V I = 10A
15 Storage time lg; = 0.6A 08 15| us
Vee(ot) = -5V
¢ Fall time 025 0.6 | Ms
_J
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ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max. |Unit
INDUCTIVE SWITCHING TIMES
1 Storage time Vcamp = 250V lc = 10A 08 15| us
t Fall time Ig1 0.5A; Vegpfr) = -5V 0.08 0.5 | us
s Storage time VClamp =250V Ic = 20A 0.8 1.5 | Ms
t; Fall time ls1 = 2A; Ve (orr) =5V 0.35 0.7 | us
* Pulsed: pulse duration = 300 us, duty cycle = 1.5%.

Safe operating areas
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Collector-emitter saturation voltage

DC current gain
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DC current gain
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Diode forward voltage Collector cutoff current
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Saturated switching characteristics
(inductive load)
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EPITAXIAL PLANAR NPN

HIGH VOLTAGE, HIGH POWER, FAST SWITCHING

The BUT13P is a silicon epitaxial planar NPN Darlington transistor with integrated base-emit-
ter speed-up diode, mounted in SOT-93 plastic package.
It is particularly suitable as output stage in high power, fast switching applications.

ABSOLUTE MAXIMUM RATINGS

Veeo Collector-base voltage (lg = 0) 600 \Y)
Vceo Collector-emitter voltage (Ig = 0) 400 \Y
VeBo Emitter-base voltage (I¢ = 0) 10 \Y;
e Collector current 28 A
lem Collector peak current (t, = 10 ms) 35 A
Ig Base current 6 A
Piot Total power dissipation Ty < 25°C 150 w
Tstg Storage temperature -65 to 175 °C
T; Junction temperature 175 °C

INTERNAL SCHEMATIC DIAGRAM

R1 TYP.100Q
R2 TYP.350Q
MECHANICAL DATA Dimensions in mm
Collector connected to tab.
507
207 1]“
H
il
O
i
ma. | 1lLos
- Luo 25,1

c-onen

(sim. to TO-218) SOT-93
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THERMAL DATA

Rih j-case Thermal resistance junction-case max 1 °C/W
ELECTRICAL CHARACTERISTICS (T...= 25°C unless otherwise specified)
Parameter Test conditions Min.| Typ. |Max. {Unit
lcev™  Collector cutoff Vce= 600V 100 | A
current (Vgg= -1.5V) | V= 600V (T.= 100°C) 2 | mA
lceo Collector cutoff Vce= 400V 1 |mA
current (Ig= 0)
lego®  Emitter cutoff Veg= 2V 175 | mA
current (Ic=0)
Vceosus): Collector-emitter Ic = 100 mA 400 \Y%
sustaining voltage
Vce@at)”© Collector-emitter Ic= 10A Ig= 0.5A 2V
saturation voltage lc= 18A lg= 1.8A 25|V
lc=22A Ig= 2.2A 3|V
lc=28A Ig= 5.6A 5|V
VBE(sat)* Base-emitter lc= 10A Ig= 0.5A 25( V
saturation voltage lc=18A Ig= 1.8A 3|V
le=22A Ig= 2.2A 33|V
hee DC Current gain lc= 10A Vce=5V 30 -
lc= 18A Veg=5V | 20 -
Ve Diode forward voltage | Ig= 22A 41V
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ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. | Typ. |Max. | Unit
RESISTIVE SWITCHING TIMES
ton Turn-on time Vee= 250V 035| 0.6 us
IC: 10A
ts Storage time Ig;= 0.6A 08| 15| us
VBE (o= -BV
t Fall time 0.25| 0.6 | Ms
INDUCTIVE SWITCHING TIMES
ts Storage time Vclamp= 250V 08| 16| us
lc=10A Ig1= 0.5A
t Fall time VBe(©ot)= -5V 0.08]| 0.5( us
ts Storage time Vclamp= 250V 08| 1.5 us
|C= 20A |31= 2A
t¢ Fall time VBE(off)= -5V 0.35( 0.7 Ms

* Pulsed: pulse duration = 300 us, duty cycle = 1.5%
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Collector-emitter

saturation voltage
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Forward voltage
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Fall time (resistive)
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Clamped reverse bias safe operating
areas
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MULTIEPITAXIAL PLANAR NPN

HIGH CURRENT POWER SWITCH

The BUV20, BUV21 and BUV22 are silicon multiepitaxial plar
TO-3 metal case, intended for use in switching and linear app
dustrial equipment. )

ansistor in Jedec
ons in military and in-

ABSOLUTE MAXIMUM RATINGS BUV21 | BUV22
Veeo Collector-base voltage (lg = 0) . 250V 300V
VcER Collector-emitter voltage (Rgg.= 240V 290V
CEX Collector-emitter voltage (V. ‘ 250V 300V
CEO Collector-emitter voltage 200V 250V
EBO Emitter-base voltage 7V 7Vv
le Collector current 40A 40A
lem Collector peak cu 50A 50A
Ig Base current 8A 8A
Piot Total power dissi case <256°C 250W
Tstg Storage temp -65 ta 200°C
i Junction 200°C
INTERNA EMATIC DIAGRAM
c
B
E

MECHANICAL DATA Dimensions in mm

~ Collector connected to cass

15
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THERMAL DATA

Rin j-case  Thermal resistance junction-case max. 0.7 °C/W

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

Parameter Test conditions Min. Typ. Max.|Unit
lceo Collector cutoff for BUV20 Ve = 100V 3 [mA
current (Ig = 0) for BUV21 Ve = 160V 3 [mA
for BUV22 Vg =200V 3 | mA
lcex Collector cutoff Vce = Veex
current (Vgg =-1.6A) | for BUV20 3 |mA
for BUV21 3 |mA
for BUV22 3 |mA
at Teaee = 125°C
for BUV20 12 mA
for BUV21 12 | mA
for BUV22 12 | mA
leBo Emitter cutoff Veg =5V 1 mA
current (Ic =0)
Vch(sus*) Collector-emitter lc =200mA L = 25mH
sustaining voltage for BUV20 125 \%
(lg =0) for BUV21 200 Vv
for BUV22 250 Vv
V(BR)EBB Emitter-base IE = 50mA 7 \Y
breakdown voltage
“c =0)
Vcesaty - Collector-emitter for BUV20
saturation voltage lc =25A Ig =2.5A 03 06|V
Ic = 50A Ilg =bA 0.7 12| V
for BUV21
Ic =12A  Ig =1.2A 02 06|V
lc =25A Ig=3A 09 15|V
for BUV22
lc =10A Ig=1A 02 1 \Y
lc =20A Ig=25A 05 15|V
Vee(sat) © Base-emitter for BUV20
saturation voltage lc =60A Ig=b5A 1.4 2
for BUV21
Ilc =25A 1g=3A 1.2 15
for BUV22
lc =40A Ig=4A 12 15|V
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ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max.|Unit

heg® DC current gain for BUV20

Vee =2V ic =25A 20 60 —

Vce =4V I =50A 10 -

for BUV21

VCE=4V 'B=25A 10 —

for BUV22

Vce =4V I =10A 20 60 —

Vece =4V I =20A 10 —
fr Transition frequency Vce =15V I =2A

f = 10MHz 8 MHz
ton Turn-on time for BUV20

lc =60A Ig =5A 1.5| us

for BUV21

lc =26A I1g=3A 1.2 us

for BUV22

lc =20A lg = 2.5A 1.3 us
t Fall time for BUV20

IC = 50A IBI=_|BZ=5A 0.3 “S

for BUV21

IC = 2bA IBl =—|32=3A 0.4 H.S

for BUV22

lc =20A Ig; =-1g2=2.6A 0.5] us
s Storage time for BUV20

lc =B0A lg; =-lg,=bA 1.2 us

for BUV21

lc =25A g =-lg,=3A 1.8 us

for BUV22

lc =20A  |g; =-lg;=2.5A 2 Ms

* Pulsed. pulse duration = 300 us, duty cycle < 2%.
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MULTIEPITAXIAL MESA NPN

POWER SWITCH

The BUV23, BUV24 and BUV25 are silicon multiepitaxial mesa NPN
TO-3 metal case, intended for use in power switching ap| ons

nsistors in Jedec
ilitary and industrial

equipments.
ABSOLUTE MAXIMUM RATINGS BUV24 | BUV25
Veeo Collector-base voltate (Ig = 0) 400V 450V 500V
Vcer Collector -emitter voltage (R 390V 440V 500V
Vcex Collector-emitter voltage ( 400V 450V 500V
Vceo Collector-emitter voltage 325V 400V 500V
VeBo Emitter-base voltage v v v
le Collector current 30A 20A 15A
40A 30A 20A
6A 4A 3A
250W
-65 to 200°C
200°C

MECHANICAL DATA

Dimensions in mm
~ Collector connected to case

B ong

£10

L gom

_ T0-3
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THERMAL DATA

Rtn j-case  Thermal resistance junction-case max. 0.7 °C/W
ELECTRICAL CHARACTERISTICS (T, = 25°C unless otherwise specified)
Parameter Test conditions Min. Typ. Max.|Unit
lceo Collector cutoff Veg =260V for BUV23 3 |[mA
current (Ig = 0) Vce =320V for BUV24 3 [mA
Vce =400V for BUV25 3 |[mA
|CEX Collector cutoff VCE = VCEX 3 mA
current (Vgg =-1.5V) [ Tcae =125°C
ce = Veex 12 | mA
o Emitter cutoff Veg =5V 1 [mA
current (Ic =0)
Vcesat) - Collector-emitter for BUV23
saturation voltage Ic =8A Ig = 1.6A 02 08V
= 16A ig = 3.2A 0.35 1 Vv
for BUV24
=6A Ig =1.2A 0.15 06| V
IC =12A Ig = 2.4A 0.3 1 \%
for BUV25
lc =4A Ig =0.8A 0.2 06| V
lc =8A lg = 1.6A 0.6 1 \%
VBE(sat) * Base-emitter for BUV23
saturation voltage lc = 16A Ig =3.2A 115 15| V
for BUV24
c =12A lg = 2.4A 1 1.15( V
for BUV25
lc =8A lg = 1.6A 1.2 1.5 V
VcEeo(sus) Collector-emitter c =200mA L =25mH
sustaining voltage for BUV23 325 \'
for BUV24 400 \%
for BUV25 500 \%
V(BR)EBO Emitter-base 50mA 7 \
breakdown voltage
(lc =
hee* DC current gain Vee =4V for BUV23
lc =8A 15 60 —
lc = 16A 8 -
Vce =4V for BUV24
lc =6A 15 60 -
IC =12A 8 -
Vce =4V for BUV25
lc =4A 15 60 —
=8A 8 —
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ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max.|Unit
fr Transition frequency Vee =15V I =2A
f = 10MHz 8 MHz
ton Turn-on time for BUV23
lc = 16A lg = 3.2A 055 1.3 | us
for BUV24
le =12A lg =2.4A 06 16| us
for BUV25
lc =8A Ig = 1.6A 09 1.8 us
t; Fall time for BUV23
lc = 16A; lg; =-lgy = 3.2A 026 1.2 | us
for BUV24
lc = 12A; 1g; = -lgs = 2.4A 06 14| us
for BUV25
Ic = 8A, IBl = _lBZ = 1.6A 0.9 1.6 IJ-S
g Storage time for BUV23
IC = 16A, 'Bl = _IBZ = 3.2A 1.7 2.5 IJS
for BUV24
le =12A; 1g; = -lgy = 2.4A 1.5 3 Us
for BUV25
lc =8A; Ig; =-lgx = 1.6A 356 b Ms

* Pulsed: pulse duration = 300 us, duty cycle < 2%.
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MULTIEPITAXIAL MESA NPN

HIGH VOLTAGE POWER SWITCH

The BUVA4B is a silicon multiepitaxial mesa NPN transistor in .{e 0 plastic package,

intended for high voltage, fast switching applications.

ABSOLUTE MAXIMUM RATINGS

Vces Collector-emitter voltage (V 850 \Y
Vcex Collector-emitter voltage (V 850 \
Vceo Collector-emitter voltage 400 Vv
Vego Emitter-base voltage; 7 \%
Collector current 5 A
3 A
86 W
-66t0 175 °C
175 °C
E
MECHANICAL DATA Dimensions in mm
_ Collector connected ﬁ)"tab. : k .
: - . - 10,473 - o |
T0-220
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THERMAL DATA

Rtn j-case  Thermal resistance junction-case max. 1.76 °C/W
ELECTRICAL CHARACTERISTICS (T ., = 25°C unless otherwise specified)
Parameter Test conditions Min. Typ. Max.|Unit
lces Collector cutoff Vce = 850V 100 | LA
current (Vgg = 0) Vce =850V Tae = 125°C 1| mA
lcer Collector cutoff Vce =850V 300 | MA
current (Rge = 1092) |V =860V Teue = 125°C 2 | mA
lego Emitter cutoff Veg =7V 1| mA
current (Ic =0)
Vceo sus) Collector-emitter lc = 100mA 400 \Y
sustaining voltage
Vce@aty” Collector-emitter lc =2.5A Ig = 0.5A 15| V
saturation voltage lc = 3.5A lg =0.7A 5V
VBE (sat)* Base-emitter IC =2.6A ‘B = 0.5A 1.3 \)
saturation voltage
ton Turn-time 1] us
. Ilc =25A Vee = 150V
t c cc
tg Storage time oy = —lg, = 05 A 3| us
t; Fall time 0.8 | Ms

* Pulsed: pulse duration = 300 us, duty cycle = 2%.
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MULTIEPITAXIAL MESA NPN

HIGH VOLTAGE POWER SWITCH

The BUVA47 is silicon multiepitaxial mesa NPN transistor in SOT 93 plastlc package. It is
intended for high voitage, fast switching and industrial applications. :

ABSOLUTE MAXIMUM RATINGS . BUV47 | BUV47A
Vego  Collector-base voltage (Ig =0) W 850V I 1000V
Vceo Collector-emitter voltage (g = 0) 400V 450V
Vego Emitter-base voltage (Ic = 0) w v
lc Collector current 9A
lem Collector peark current (tp < 5ms. ) 15A
Ig Base current 3A
lam Base peak current (tp < 5ms ) 6A
Piot Total power dnsslpatnon at Tease < 25°C 120W
Tsg Storage temperature T -65 to 175°C
| ion ter ’ 175°C
INTERNAL SCHEMATIC DIAGRAM
/i iy C
B
3
MECHANICAL DATA Dimensions in mm
Collector connected to tab.
; - . = . :

o]
o
61 .
T01E i
i ; i : 3 i
o 11T

1 o

oo T A

(sim. to TO-218) SOT-93
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THERMAL DATA

Rin j-case Thermal resistance junction-case max. 1.26 °C/W
ELECTRICAL CHARACTERISTICS (T s = 25°C unless otherwise specified)
Parameter Test conditions Min. Typ. Max.|Unit
lcex Collector cutoff Vce = Veeo 0.15| mA
current (Vgg =-2.5V) | Vcg = Veeo Tease = 125°C 1.5 | mA
lceER Collector cutoff Vce = Veeo 04 |mA
current (Rge = 102) | Vce = Veo Tease = 125°C 3 mA
leso Emitter cutoff Vgg =5V 1 mA
current (¢ =0)
Vegso Emitter-base le = 0.05A 7 30 [ mA
voltage (Ic = 0)
VcEeo(susy Collector-emitter lc =0.2A 400 \Y
sustaining voltage L =25mH
(Ig =0) for BUV47A 450 \
Vceat) - Collector-emitter Ic =5A Ig =1A 15 | V
saturation voltage Ilc =8A Ig = 2.6A \Y
VBE(sat) * Base-emitter IC =bA |B =1A 1.6 \%
saturation voltage
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ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max. |Unit

ton Turn-on time 1 us
Resistive load

1 Storage time Ilc =bA lg; = 1A 3 Ms
lgs =-1A Ve = 150V

tf Fall time 0.8 | us

1 Fall time Inductive load 05 | us
lc = BA Ig; = 1A
Vge = -6V Ve = 300V
L =3uH T; =100°C

* Pulsed: pulse duration = 300 us, duty cycle = 1.5%.

G-4793
Safe operating areas I s
6
=y | ,
2 lCMAX PULSED PULSE OPERATION *
o L1 |
8 B SN W S - “
6 ICMAx CONT.! —
: HA 2at
) [ TT] A\
0ps +—4\M \
1 100 us +—
: ims = "\ \
. Sms AY
D.C. OPERATION —— \ |
2 NN
*FOR SINGLE NON \k |
10-! REPETITIVE PULSE \,
8
6 N
4
? TIP 47—
10-2 i TIP 47A
2 4 6 8 2 4 6 8 2 4 6 8
1 10 10? Vee)
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MULTIEPITAXIAL MESA NPN

HIGH VOLTAGE FAST SWITCHING

The BUVA48 is silicon multiepitaxial mesa NPN transistor in

; 93 ésné package. It is
intended for high voltage, high current, fast switching and indu

_applications.

ABSOLUTE MAXIMUM RATINGS BUV48 I BIV48A
Veeo Collector-base voltage (Ig = 0) 850V l 1000V
Vceo Collector-emitter voltage (lg = { 400V 450V
Veso Emitter-base voltage (Ic = 0) 7V
lc Collector current ‘ 15A
lem Collector peak curren 30A
Ig Base current 4A
lem Base peak current , 20A
Piot Total power dissipation at Tcaee <25°C 150W
Tstg 175°C
T; -65 to 175°C
INTERNAL SCHEMATIC DIAGRAM c
B
E
MECHANICAL DATA Dimensions in mm
Coliector connected to tab.
.5 =
1 29
[ &
éi;gg =

ozt
©
=
3
4 111 |
7R G

0'ie

o , los

- (sim. to TO-218) SOT-93

c-omep
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THERMAL DATA

Rih j-case  Thermal resistance junction-case max. 1 °C/W
ELECTRICAL CHARACTERISTICS (T = 25°C unless otherwise specified)
Parameter Test conditions Min. Typ. Max. |Unit
lcex Collector cutoff Vee = Veeo 0.2 | mA
current (Vgg = 2.5V) | Vee = Vego Tease = 125°C 2 mA
leBo Emitter cutoff Veg =5V 1 mA
current (I = 0)
lcer Collector cutoff Vce = Veso 0.5 | mA
current (Rgg = 1082) | Veg = Vego Tease = 125°C 4 mA
VcEeosus) Collector-emitter lc =200mA L =25mH
sustaining voltage for BUV48 400 \%
(lg =0) for BUV48BA 450 \%
VEego Emitter-base lg = 0.05A 7 30 \%
voltage (Ic = 0)
Vce@at) © Collector-emitter Ic = 10A Ig = 2A
saturation voltage for BUV48 15 | V
Ic = 8A Ig = 1.6A
for BUV48A 1.5 | V
lc = 15A lg = 3A
for BUV48 5 \%
lc = 12A lg = 2.4A
for BUV48BA 5 \%
VeE(at) - Base-emitter Ic = 10A Ig = 2A
saturation voltage for BUV48 16 | V
Ic =8A lg = 1.6A
for BUV48A 16 | V
ton Turn-on time Vee = 150V Ve = -6V 0.55 1 us
Rg, = 1.5; I = 10A (BUV48)
1 Storage time Ic = 8A (BUV4BA) 1.5 3 us
IBl = _IBZ =2A (BUV48)
t Fall time Ig; =-lgs = 1.6A (BUV48A) 03 08 | us

* Pulsed: pulse duration = 300 us duty cycle = 1.5%.
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MULTIEPITAXIAL MESA NPN

HIGH VOLTAGE POWER SWITCH

The BUW11 is silicon multiepitaxial mesa NPN transistors in
intended for high voltage, fast switching industrial application

ABSOLUTE MAXIMUM RATINGS

lastic package. It is

Vces
Vceo
Ic
lem
Is

Collector-emitter voltage (Vgg =
Collector-emitter voltage (g = 0)
Collector current
Collector peak curren
Base current
Base peak curre
Total power dissi
Storage temp f
Juncti

850

400

5

10

2

3

100

-65 to 175
175

Er>r>rr<<

o
oNe]

o

MATIC DIAGRAM

MECHANICAL DATA

Collector connected to tab.
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THERMAL DATA

Rtn j-case  Thermal resistance junction-case max 1.5 °C/W
ELECTRICAL CHARACTERISTICS (T, = 25°C unless otherwise specified)
Parameter Test conditions Min. Typ. Max. [Unit
lces Collector cutoff Vce = 850V 1 mA
current (Vgg = 0) Vce =860V T; =125°C 2 |mA
IEBO Emitter cutoff VEB =9V 10 mA
current (I = 0)
VcEo sus) Collector-emitter Ic = 100mA L =25mH 400 \%
sustaining voltage
Ve (saty T Collector-emitter lc =3A Ig = 0.6A 15|V
saturation voltage
Ve (sat) . Base-emitter lc =3A Ig = 0.6A 14|V
saturation voltage
ton Turn-on time 1 Ms
. lc =3A lg; = 0.6A
t Storage time c Bl 4
s 29 lgs = -0.6A Hs
t Fall time 0.8 | us

* Pulsed: pulse duration = 300 us, duty cycle = 1.5%.

349




Safe operating areas

G-4794

1c MAX PULSED PULSE OPERATION*
—
= N
Ic MAX CONT -
[ N
| \
10us —— ( A /\_
7 100ums X X
! ims e
‘ 5ms — ™\ \
D.C.OPERATION \
‘\ N\
*FOR SINGLE NON
REPETITIVE PULSE
2 « 6 8 2 “ 68 2 4 6 8
10 10 VCE(V)
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MULTIEPITAXIAL MESA NPN @@i«

HIGH VOLTAGE POWER SWITCH

The BUW12 and BUW12A are silicon multiepitaxial mesa NPN transistors i 1.-93 plastic
package, particularly intended for high voltage, fast switching industrial a .

ABSOLUTE MAXIMUM RATING uw12 l BUW12A
Vces Collector-emitter voltage (Vgg = 0) 850V 1000V
Vceo Collector-emitter voltage (Ig = 0) 400V 450V
le Collector current 8A
lem Collector peak current (t, < 2m 20A
Ig Base current 4A
lam Base peak current (t, < 21 6A
Piot Total power dissipati 125W

stg Storage temperatur -65 to 175°C
T Junction tempi 175°C
INTERNAL IC DIAGRAM

MECHANICAL DATA

' ‘Cblleqtﬁqr connected to tab,
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THERMAL DATA

Rin j—case  Thermal resistance junction-case max. 1.2 °C/W

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

Parameter Test conditions Min. Typ. Max. |Unit

lces Collector cutoff Vce = Vces 1 mA
current (Vgg = 0) Vee = Vees T; = 125°C 3 [mA

lego Emitter cutoff Vegg =9V 10 |mA

current (Ic = 0)

Vceo(sus) Collector-emitter lc = 100mA L= 25mH 400 Vv
sustaining voltage

VcEesat) - Collector-emitter lc =6A Ig = 1.2A 15| V
saturation voltage

Viesat) - Base emitter lc =6A lg = 1.2A 15| V
saturation voltage

ton Turn-on time 1 Ms
. =6A =1.

1 Storage time :(;2 ___61 P le1 = 1.2A 4 | us

t Fall time 0.8 us

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

G- 4795

Ie
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el
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e m a2t N ims
2 : \ \\ LI
Sms
1 W AVl If
8 =——D.C.OPERATION X
6 T X X
4 L{ \\
2 il
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10" EPETITIVE PULSE _
: =5
4
2
—2 |
10 2 4 6 8 2 4 6 8 2 2 4 6 8
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MULTIEPITAXIAL MESA PNP

HIGH VOLTAGE POWER SWITCH

The BUW 32 is a silicon multipitaxial mesa PNP transistor in Jedec TO-3 metal ca-
se. It is intended for high voltage, fast switching and industrial applications. The com-
plementary NPN type is the BUW 35.

ABSOLUTE MAXIMUM RATINGS

" Veggs  Collector-emitter voltage (V gg= 0) 450 V
Vceo Collector-emitter voltage (1 g=0) -400 Vv
Vego Emitter-base voltage (1 ;= 0) : -7 \
Ic Collector current -10 A
lg Base current -5 A
Piot Total power dissipation at T, <25°C 126 W

stg Storage temperature -65t0200 °C
T Junction temperature 200 °C
INTERNAL SCHEMATIC DIAGRAM
B8
E

MECHANICAL DATA Dimensions in mm

T0-3
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THERMAL DATA

Rihjcase  Thermal resistance junction-case max 1.4 °C/W

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

Parameter Test conditions Min. Typ. Max. | Unit

lces Collector cutoff V g=-450V -500 | nA
current (Vge=0)

lces Collector cutoff V cg=-450V -3 | mA
current (1,=0) T case=125°C

leso Emitter cutoft Veg=-7V -1 | mA
current (1,=0)

Vceo (sus) ¥ Collector-emitter lc =-100mA -400 \'
sustaining voltage
“B:O)

Ve say™ Collector-emitter lc =-5A lg =-1A 15 V
saturation voltage

\ * Base-emitter . . .

PEE) saturation voltage o =-5A s =-1A 5V
heet DCcurrent gain lc =-1A V ce=-5V 15 -
ton Turn-on time lc =-5A lg =-1A

V=-250V 0.75 | ps
ts Storage time Io =-5A V o=-250V 3 | us
t, Fall time ler =-1A 1 =2A 0.8 | us

* Pulsed: pulse duration =300 us, duty cycle =1.5%
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DC current gain
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Saturated switching characteristics Clamped reverse bias
safe operating areas

G-3670 N - i G- 3687
-1
Cc )8 I 1
(ay ° ) Jvce =-250v
s .6 heg =5
5 I, =-21
; R B2 =-2lg
—

ts\

[ — 6
‘
¢ 4 | A
I~~~
2 ] ™~
2
ﬁ o
10! 10!
450 -
100 200 400 Veg (clamp) V) ! 2 “ 6 -ic @)

Clamped E; ) test circuit

TEST CONDITIONS!
5V > |-vgg | > 2V
Ic/lg =5
21gy>|-Igz| > Iy

t;,:adjus!ed for
nominal I¢

Rgpg= adjusted for
lg2
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MULTIEPITAXIAL MESA NPN

HIGH VOLTAGE POWER SWITCH

The BUW 34, BUW 35 and BUW 36 are silicon multiepitaxial mesa NPN transistors in
Jedec TO-3 metal case. They are intended for high voltage, fast switching applica-
tions.

ABSOLUTE MAXIMUM RATINGS BUW34 | BUW35 I BUW36
Vees Collector-emitter voltage (V gg=0) 500V I 800V l 900V
Veeo Collector-emitter voltage (1 g=0) 400V 400V 450V
Veso  Emitter-base voltage (1 c=0) 7v

Ic Collector current 10A

lem Collector peak current 15A

Ig Base current 5A

Piot Total power dissipation at T ¢, <25°C 125W

Totg _Storage temperature -65t0 200°C

T; Junction temperature 200°C

INTERNAL SCHEMATIC DIAGRAM ¢

MECHANICAL DATA Dimensions in mm

_ Collector connected to case

s nz .
""z‘w-mej'*

:@#@‘L |

10

. 'mr'nax

T0-3

359 5/80



THERMAL DATA

R Thermal resistance junction-case max 1.4 °C/W

th j-case

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

Parameter Test conditions Min. Typ. Max. | Unit
lces Collector cutoff for BUW34 V=500V 500 | pA
current (Vge=0) for BUW35 V=800V 500 | pA
for BUW36 V=900V 500 | uA
T case=125°C
for BUW34 V=500V 3 | mA
for BUW35 V=800V 3 | mA
for BUW36 V=900V 3 | mA
leso  Emitter cutoff Veg=7V 1 [ mA
current (I1;=0)
Vceo (sus) *Collector-emitter lc =100mA
sustaining voltage for BUW34 400 \
(1g=0) for BUW35 400 \
for BUW36 450 Vv
Vce (say® Collector-emitter All types Ic =5A 1.5 | V
saturation voltage lg =1A
for BUW35 |, =8A 1.6 | V
lg =2.5A
for BUW36 |, =8A 3|V
lg =2:5A
Vgesay® Base-emitter All types lc =5A 1.5 | V
saturation voltage lg =1A
for BUW35 |, =8A 1.8 | V
lg =2.5A
for BUW36 |, =8A 1.8 | V
‘ lg =2.5A
heg* DC current gain Ic =1A V ce=5V 15 —
ton Turn-on time lc =5A V c=250V 0.75 | us
gy =1A
ts Storage time | 15 =5A V =250V 3 | us
t, Fall time ler =1A Vo2 =-1A 0.8 | us

* Pulsed: pulse duration =300 ps, duty cycle =1.5%
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DC current gain
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Saturated switching characteristics Saturated switching characteristics
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MULTIEPITAXIAL MESA PNP

HIGH VOLTAGE POWER SWITCH

The BUWA42 is a silicon multiepitaxial mesa PNP transistor in Jedec TO-3 me
in fast switching applications for high output powers. The complementar
the 2N6547 and the BUX48. ; 4

ABSOLUTE MAXIMUM RATINGS

Vces Collector-emitter voltage (Vgg = 0) -450 V
Vceo Collector-emitter voltage (g = 0) .. . -400 \
Veso Emitter-base voltage (Ic =0) T -7V
Ic Collector current B, U ' -15 A
lem Collector peak current -30 A
Ig Base current -10 A
Piot Total power dissipat 150 W
Tetg Storage temper,a/tufe, -85t0 175 °C
T Junction temperatu 175 °C
INTERNAL SCHEMATIC DIAGRAM
B
E
MECHANICAL DATA Dimensions in mm
Collector connected to case
Broe. W3
177
TO-3
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THERMAL DATA

Rth jcase  Thermal resistance junction-case max. 1 °C/W
ELECTRICAL CHARACTERISTICS (T, = 25°C unless otherwise specified)
Parameter Test conditions Min. Typ. Max. |Unit
lces Collector cutoff Ve = -450V -1 mA
current (Vgg = 0) Vce = -450V
Tease = 100°C -4 mA
leso Emitter cutoff Vgg =-7V -1 mA
current (Ic =0)
Vceo(sus) Collector-emitter lc =-100mA -400| V
sustaining voltage
“B = 0)
Veegaty - Collector-emitter Ic =-10A Ig=-2A -15| V
saturation voltage lc =-15A Ig =-3A -5 \%
Tease = 100°C
lc =-10A Ig =-2A 25| V
VigEesat) - Base-emitter Ic =-10A Ig=-2A -1.6| V
saturation voltage Tease = 100°C
lc =-10A Ig = -2A -16| V
hee™ DC current gain Ic =-bA Vee = -2V 12 60 | —
le =-10A Ve =-2V 6 30 | —
fon Turn-on time Resistive load ! Hs
. Vcc = -250V
| Storage time Ic =-10A 4 Ms
4 Fall time le1 =-ls =-2A 0.7 | us

* Pulsed: pulse duration =200 us, duty cycle = 1.5%.

365




MULTIEPITAXIAL MESA NPN

HIGH VOLTAGE, HIGH CURRENT POWER SWITCH

The BUW 44, BUW 45 and BUW 46 are multiepitaxial mesa NPN transistors in Jedec
TO-3 metal case, intended in fast switching applications for high output powers.

ABSOLUTE MAXIMUM RATINGS

BUW44| BUW45| BUWA46

Vces Collector-emitter voltage (V gg=0)
Vceo Collector-emitter voltage (I g=0)
Veso Emitter-base voltage (I ;= 0)
Collector current

Cc
lem Collector peak current
B8 Base current
P ot Total power dissipation at T .5, <25°C
Tetg Storage temperature
T Junction temperature

j

400V 400V 450V

v
15A
30A
10A

175W

-65 to 200°C
200°C

500V l 800V l 900V

INTERNAL SCHEMATIC DIAGRAM ¢

MECHANICAL DATA
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THERMAL DATA

Rihjcase ~ Thermal resistance junction-case max 1 °C/W

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

Parameter Test conditions Min. Typ. Max. | Unit
lces Collector cutoff forBUW44 V=500V 500] pA
current (Vge=0) forBUW45 V=800V 500] pA
for BUW46 V. =900V 500| pA

T case= 125°C
forBUW44 V. =500V mA

3
for BUW45  V _ =800V 3| mA
for BUW46  V _.=900V 3| mA

lego Emitter cutoff V=7V 11 mA
current (I;=0)

Vceo (sus) Collector-emitter Ic =100mA
sustaining voltage for BUWA44 400
for BUW45 400
for BUW46 450
Vce say® Collector-emitter for BUW44
saturation voltage lc =10A Ig =2A 3| V
lc =6A lg =1A 1.5| V
for BUW45 and BUW46
lc =10A 15 =2A 1.5| v
lc =7A lg =1A 1.5| V
Veesay* Base-emitter for BUW44
saturation voltage Ic =10A lg =2A 1.8} V
Ic =6A Ig =1A 1.4 V
for BUW45 and BUW46
Ic =10A lg =2A 1.8| V
Ic =7A lg =1A 14| V
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ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max. | Unit
ton Turn-on time lc =10A I gy =2A - 0.75| us
V=250V
tg Storage time I =10A | gy =2A 3| us
t, Fall time lg =-2A V=250V 0.8| ns
* Pulsed: pulse duration =300 ps, duty cycle=1.5%
G-3862
Safe operating areas lc s
(A) © T 1 1
[T MAX PULSED _PULSE OPERATION
10 s
2 Hlc MAX CONI. 100
\ Ims[\MS
10 o X X
6 —
10ms
4 T\
2 IR
DC OPERATION ‘
1, ~
6
4
! *FOR SINGLE NON k
107 REPETITIVE PULSE \
8 N
6 A WA N
4
[BUW44 -45
z BUW46 =
-2
10 2 4 68 2 4 6 8 2 4L 68 2 4 68
1 10 102 10% veg (V)
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DC current gain

Thermal transient response
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Base-emitter saturation voltage Saturated switching

6- 3825 characteristics 6-3831
VBE(sat) // (') [ [HH
S
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Tease =-30 8 Bz 8
6
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dy’ ¢ ey
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=
et A :
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Clamped reverse bias Clamped E_ 4, test circuit
safe operating areas
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1.2
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8 4oV
6
“ t
P 500 pH
2 TEST CONDITIONS!
g.,”..'.'.’:g sv> |-vgg| 22V - ¥)tum
1 Ic/lg =5
8
. 21g,>|-1gz| > gy . |Res Velamp
tp =adjusted for 1
‘ nominal I¢ 81 v
BUWL4 Rgg= adjusted for 88
82
2 S- 3649
[}
10" 1
100 200 450 750 VCE(clamp)(V)
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MULTIEPITAXIAL PLANAR NPN

HIGH CURRENT, HIGH SPEED, HIGH POWER TRANSISTOR

The BUX 10is a silicon multiepitaxial planar NPN transistor in Jedec TO-3 metal ca-
se, intended for use in switching and linear applications in military and industrial e-
quipment.

ABSOLUTE MAXIMUM RATINGS

VCBO

Collector-base voltage (1 ¢=0)
Coliector-emitter voltage (V ge=-1.5V)
Collector-emitter voltage (1 g=0)
Emitter-base voltage (I ;=0)
Collector current

Collector peak current (t p=10ms)
Base current

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

Junction temperature

160 \

160 \

125 \

7 \Y

25 A

30 A

5 A

150 w

-65t0 200 °C
200 °C

INTERNAL SCHEMATIC DIAGRAM ¢

MECHANICAL DATA

Dimensions in mm
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THERMAL DATA

Rihjcase  Thermal resistance junction-case

max 1.17

°C/W

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

Parameter Test conditions Min. Typ. Max. | Unit
lceo Collector cutoff Vce=100V 1.5 | mA
current (1 5=0)
loex Collector cutoff V=160V  V ge=-1.5V . 1.5 | mA
current T case=125°C mA
V=160V - Vge=-1.5V 6
lego Emitter cutoff Veg=5V 1| mA
current (1;=0)
Veo (sus) “Collector-emitter Ic =200mA 125 \
sustaining voltage
Veso Emitter-base lg =50mA 7 \
voltage
(Ic=0)
Ve say ™ Collector-emitter l¢ =10A lg =1A 03 06| V
saturation voltage lc =20A lg =2A 0.7 12| V
Veesay* Base-emitter I =20A lg =2A 1.6 2| V
saturation voltage
heg* DC current gain Ilc =10A Vce=2V 20 60 | —
lc =20A V cg=4V 10 -
lspo Second breakdown | Vcg=30V t=1s 5 A
collector current Vce=48V t=1s 1 A
fr Transition frequency | | =1A V ce=15V 8 MHz
f =10MHz
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ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max. | Unit
ton Turn-on time lc =20A I gy =2A 0.5 1.5/ ps
(fig. 2) V=30V
tg Storage time 0.6 1.2 ps
(fig. 2)
lc =20A | gi=-1 gp=2A
t, Fall time Vee=30V 0.15 0.3 | ps
(fig. 2)
Clamped E, V iame=125V 20 A
Collector current L =500uH
(fig. 1)

* Pulsed: pulse duration =300 us, duty cycle <2%

Safe operating areas Derating curves
G-3
G-4040 T " ’ ; ‘665
Ic = = } L ‘ ‘
A1 T | ’ ' |
1cMAX PULSED 11 PULSE OPE IR
30 S T
25 \ |
IcMAX CONT] +
i NN
10 ~ 1 ‘
\ N |
[——DC OPERATION N
1 : Uiyt
| L] | \;\ g
FOR SINGLE NON ! i \
, | REPETITIVE PULSE f
0.5 + (o)
| %
- \S%,)
N /O/]/(
T A
f N ||
EEREN | AN
10 | l { I ]
1 10 102 Vee (V) 0 50 100 150 Tease (°C)
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Thermal transient response DC current gain

6-393511 S-4041
Ng B3 =: hre
m; T
) i il
0 4 | Ziw=Nr-Ren y
6 Ht Hr 8
¢ i E
A i ! ol
LI I N
j=siin s = =
¢ i 10
yman: 1l e
- H 25
b= 5-05 P 30c—7
A== §=03 T
& =02
2 Y 5 =01
-2 DAL 5 =005 I Veg =4V
10 s P S0 L, (43
: il
5 | [T
]o 2 4“ 68 2 L 68 2 4L 68 2 4L 68 2 4L 68 1 I
10-5 104 103 10-2 107 (sec) 0 ! 10 lc(A)
Collector-emitter saturation voltage Collector-emitter . saturation voltage
G-4042 G-4043
VcE(sat) VeE(sat) I
()] (V)
4 heg =10
15 FE
[
3 \ I
* 1 P 'I'
3UTC I
25°C
2 AN 125°C /i
\ /
\ N{1c=25A
\ \20A N 0.5
! 5
108 ”
NSA
! 0 111
0 ) 2 3 4 Ig(A) 10" 1 0 Ic(A)
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Base-emitter saturation voltage

G-4044
VBE(sat) I } ll’I
(V) [hge=10 111
ya/i
15 | /
W 4
/
p 4
1 -
P
o T = -30°C||
Vi 25°C ||
125°C
0.5
0
10 1 10 Ic(a)
Saturated switching characteristics
G-4046
) -
ws) Vee =30V
heg =10 ]
Te =125°C
\\
N
\\\N ts
l \\‘
tun7
]
1 "
= ’,/’/Qf
107"
1 0 Ie(A)

Saturated switching characteristics

G-4045
(') 11
(us) Veg=30V
heg =0
i Tc =25°C
\
" \\\\\
)] o
e~
S,
!
’,/” ton
T — t'
10"
1 10 Ie (A)
Transition frequency
G-4047
fr
(MHz)
L1
20
1
L~ N
N
10
VCE =15V
£=10 MHz
0
2 4 6 8 2 4 6 8
10-! 1 'C (A)
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Collector-base capacitance

G-4048
Ceao
(pF)
P
~
\~~\
N
N
10?2 |- B~
10
1 10 10? Veg(V)

Fig. 1 — Clamped E  test circuit

TEST CONDITIONS
7v=|-Vap| > 2V
Ic/1g =10

(p—ad]usted tor
nominal I¢

Rgg 2 n

40V

tp I | Esoo,m

o

@

Clamped reverse bias safe
operating area

6-4049
IC +
(A)
20 B
10
1
S:e' cuicult
of fig.
Kl
10 k__125
1 0 102 v g (clamp) (V)

Fig. 2 — Switching times test circuit
(resistive load)

TEST CONDITIONS: Vee

Vce = 30V

Ve -Vee(sat)
Ic

INPUT PULSE

pulse width =10 us

trrtf < SOns

duty cycle =1%

10000

I

Rc = Rc
I

lg7—°

5-3681
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MULTIEPITAXIAL PLANAR NPN

HIGH CURRENT, HIGH SPEED, HIGH POWER TRANSISTOR

The BUX 11 is a silicon multiepitaxial planar NPN transistor in Jedec TO-3 metal ca-
se, intended for use in switching and linear applications in military and industrial e-
quipment.

ABSOLUTE MAXIMUM RATINGS

Vego  Collector-base voltage (1 ¢=0) 250 \
Vex Collector-emitter voltage (V gg=-1.5V) 250 \Y)
Veeo Collector-emitter voltage (1 g=0) 200 \Y,
Veso Emitter-base voltage (| ;=0) 7 Y,
Ic Collector current 20 A
lom Collector peak current (t,=10 ms) 25 A
Ig Base current 4 A
Piot Total power dissipation at T,4,=25°C 150 W
Totg Storage temperature -65t0200 °C
T, Junction temperature 200 °C
INTERNAL SCHEMATIC DIAGRAM
8
MECHANICAL DATA ¢ Dimensions in mm

Collector connected to case

o 26200 ' g

510

39508
301
§20m

| 40:4,09 L ‘
- TO-3
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THERMAL DATA

I:"th j-case

Thermal resistance junction-case

max 1.17

°C/W

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

Parameter Test conditions Min. Typ. Max. | Unit
lceo Collector cutoff Vce=160V 1.5 | mA
current (15=0)
lcex Collector cutoff V=250V  Vge=-1.5V 1.5 | mA
current Vee=250V  Vge=-1.5V 6 mA
Tease=125°C
lego Emitter cutoff Veg=5V 1| mA
current (1;=0)
Vceo (sus) " Collector-emitter lc =200mA 200 \%
sustaining voltage
Veso Emitter-base g =50mA 7 \
voltage
( Ic =0)
Vcesay® Collector-emitter Ic =6A I g =0.6A 0.3 06| V
saturation voltage lc =12A Ig =1.5A 06 1.5 V
Veesay™® Base-emitter lc =12A lg =1.5A 1.3 15| V
saturation voitage
hee* DCcurrent gain Ic =6A V ce=2V 20 60| —
IC 212A VCE=4V 10 -
Is Second breakdown | V=30V t=1s 5 A
collector current Veoe=140V t=1s 0.15 A
fr Transition frequency | 1o =1A V e=15V 8 MHz
f =10MHz
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25
20

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max. | Unit
ton Turn-on time e =12A I gy =1.5A 0.3 1] ps
{fig. 2) V=150V
tg Storage time 1.2 1.8 pus
fig. 2
(fig. 2) lg =12A g =1.5A
lgp =-1.6A V=150V
t, Fall time B2 ce” 0.24 0.4 | ps
(fig. 2)
Clamped E ,, V clamp=200V 12 A
Collector current L =500uH
(fig. 1)
* Pulsed: pulse duration =300 us, duty cycle <2%
Safe operating areas Derating curves
G-4012 G- 3665
- i
PULSE OPERATION* — —+
]C MAX PULSED ] A ’Ops
L1 AN
T 1 11 N N F\OO
oo NN |
8 = N X ‘
6 BC OPERATION \\ k B ‘\\\ ;
. pA
\\ \\ s”“mf%xi
A N\ | N
X 05
‘ \ %5%
‘ L\ %("7
&
2 \\ cam
| N
) Ce 10 ) 02w VegW) 0 50 100

180 Teace (°C)
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Thermal transient response DC current gain

G-4014
NR hee = i ]
125°C N
N
10 25°C | 4+ Ny N
~30°C
- Y
1
10
il
=05
4=03
4=02
=01
142005 | :
| §-0 e Yeg=4Y
BdiH M|
-3 |
10 2 A”és 2 468 4 1
10°° 04 1073 10 107 %(sec) 107 Y 10 Ic (A)
Collector-emitter saturation voltage Collector-emitter saturation voltage
5 G-4015 G-4016
1 ] VCE (sat) 111 1
VeE(sat) 1 e e =8 \
)
4 | i
5
' ]
S |
3 T 125°C—_| |
25°C ]
-30°
) ¢ 1]
2 1AL |
| HAVENAN W
\ \\ N/
Nl = 18A 05
1 15-A N —
\j24 |
— g
™ iy !
[ [ ] [T o il 1
0 ! 2 3 4 Iga 1071 ) 10 Ic(A)
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Base-emitter saturation voltage

-4017
VBE (sat) I T‘TTI LTI T HIL
W)
v
i
15 I
L /
/
1
| - 30fC N
’— —_—" l/
25°C [
0s [5<
|
o |
10”! 1 10 Ic (A)

Saturated switching characteristics

G-4019

t i heg =8
(ps) Vg =150V }—-r
Te =129C

AN

N\

/
\
A\
\

. 2 « 58 1c (A)

Saturated switching characteristics

G-4018
T
. heg=8
(ps)6 VCE=150V
) TC = 25°C
—
t
. s \\
\\\\
1
8
6
b
Z
t T
g d —\”‘//
\ 'f //
10"
2 a 6 8
1 10 Ic(A)
Transition frequency
G-4011
fr
(MHz)
20
= \\
/,
//
e \
10 Veg =15V
f=10MHz
0

. k 8
10-1 1 Ic (A)




Collector-base capacitance Clamped reverse bias safe

6-4020 operating area oo
1
C c
cBO )
(pF)
\ 2
2 ™ "0
™
\ s
P
10?
E h 2
6 ™
1
“ o SEE TEST CIRCUIT OF FIG.1
J=
2
2
<1
10 - - 5 10 2 7 0 2 L 68 P’
) 10 102 Veg (W) ) 10 10? Veg (clamp) (V)
Fig. 1 — Clamped E y test circuit Fig. 2 — Switching times test circuit
(resistive load)
50V
‘e I | 500 uH TEST CONDITIONS : Vee
TEST CONDITIONS: Vcc =150V ?
Wa|-Veg | 22V Re = ¢ ~Veetsan) 10000
Ic/!g =8 e Rc " uF
INPUT PULSE Y I
tp =adjusted for pulse width =10 us ——0,

trrty < S0ns

nominal I¢ .
duty cycle =1% 82

Rgp>1 N
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MULTIEPITAXIAL PLANAR NPN

HIGH CURRENT, HIGH SPEED, HIGH POWER TRANSISTOR

The BUX 11N is a silicon multiepitaxial planar NPN transistor in Jedec TO-3 metal ca-
se, intended for use in switching and linear applications in military and industrial e-

quipment.

ABSOLUTE MAXIMUM RATINGS

cBO Collector-base voltage (I ;= 0)
GEX Collector-emitter voltage (V gg=-1.5V)
Veeo Collector-emitter voltage (I g= 0)
EBO Emitter-base voltage (I ;= 0)
I Collector current
lom Collector peak current (t,= 10 ms)
Ig Base current

P ot Total power dissipation at T ;,,,<25°C
Tetg Storage temperature
T, Junction temperature

220

220

160

7

20

25

5

150

-65 to 200
200

Srrr<<<<

o

o
oXe]

INTERNAL SCHEMATIC DIAGRAM ¢

MECHANICAL DATA

_ Collector connected to case

Dimensions in mm
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THERMAL DATA

R

th j-case

Thermal resistance junction-case

max 1.17

°C/W

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

f =10MHz

Parameter Test conditions Min. Typ. Max.| Unit

lceo Collector cutoff V ce= 130V 1.5 mA
current (1g=0)

lcex Collector cutoff V=220V  Vge=-1.5V 1.5 mA
current V=220V Vge=-1.5V 6| mA

T case= 125°C

lego Emitter cutoff V=5V 1] mA
current (I;=0)

Vceo (sus)® Collector-emitter Ic =200mA 160 \
sustaining voltage L=25mH

Veso Emitter-base lg =50mA 7 \
voltage
(Ic=0)

Vee say* Collector-emitter lc =8A lg =0.8A 03 06| V
saturation voltage lc =15A lg =1.88A 06 15| V

Vesay® Base-emitter lc =15A lg =1.88A 14 18| V
saturation voitage

heg* DC current gain lc =8A V=2V 20 60| —

ls/b Second breakdown | V gg=30V t=1s 5 A
collector current V=140V  t=1s 0.15 A

fr Transition frequency | V ge= 15V lc =1A 8 MHz
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ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max. | Unit
ton Turn-on time lc =15A Igy=1.88A 04 15| us
(fig. 2) V=30V
tg Storage time 0.75 15| us
(fig. 2)
{/c =15A |gi=-13,=1.88A
t, Fall time cc=30V 0.14 05| us
(fig. 2)
Clamped E V clame= 160V 15 A
Collector current L= 580uH
(fig. 1)
* Pulsed: pulse duration = 300 ps, duty cycle <2%
Safe operating areas Derating curves
G- 3665

G-4070 [ T {
e TTIT 1 L
@ 0 L
TCMAX FOLSED[][ PULSED OPER | |
[ ind R RN 10us [[]] L |
I.MAX CONT W, N 100us i
c ~\ N L—1ms |
10 L LHIING N 10ms i 1 T ‘
—H N L | ‘
——{DC OPERATION ; R -
il N aammmms
\ |
FOR SINGLE NON \ N
REPETITIVE PULSE N
\ |
‘@% J
I N7,
EEEE RN BN
10" L L |
) 10 VeeW) 0 100 150 Tease (°C)
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Thermal transient response DC current gain

G-3935/1 G-4041
N B SSSi Pre I i
i i ] 1
i I I T
Z,, =Np-R | N
10 | _| th*"R™"th = I
2% —EEEE e = =2,
Ll S| L ] T 1T
) | T il N
L | //// \
6 /
¢ 10
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07, 25°C —
6 -30°C —
‘
: |
1072, = Vg =4V
: v
: l
1073 2 2 468 1
10-5 - 107 7 (sec) 107 1 10 I ()
Collector-emitter saturation voltage Collector-emitter saturation voltage
G-4050 6-4051
VeE(sat) Ve (sat % H H I {
y M B — it
|
4
[ 1 1l
15 125°C —H
25°C —
—1-30°C —
3 ‘ — ’
[ 1A I , 1
1A |
2 1 Il
) III
=L
. N5a) 05 /4
\\K)A N /
5A 5‘
0 I 11
o ! 2 3 4 g 10" ) 10 Ic(A)
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Base-emitter saturation voltage

G-4044
VBE (sat) { | 1 l’l’
) [Reg=10 T
| | ya/i
15 | | / o
|
y 4
yARERuEni
k 7 Ll
- -30°C]]|
_— A —— | 25°C |]
—— 1Y
05
!
0
10" 1 10 Ic(A)

Saturated switching characteristics

G-4046
) T - T
(ps) ! | Vee =30V
heg =10
TC =125°C
~ |
| \P\\g t
s
) L IPN
- S
— T o
L L~
A
1 7
= .
! ’—f t,
|
10" ‘
i 10 Ic ()

(t)
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fr
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20

Saturated switching characteristics

G-4045
TT T
Ve =30V
heg =10
Te =25°C
P BN
\\\
S
S
-
/,/’V ton
Y
'\,
1 10 Ic (A)
Transition frequency
G-4047
T
A
L~ \
N
VCE =15V
=10 MHz
2 4 6 8 2 4 6 8
10 1 Ic (&)
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Collector base capacitance

G-4048
T T i }
Ccao HH ]
(pF)
e
\h~
\\\
102 s
|
10
) 10 10? VgV

Fig. 1 — Clamped E , test circuit

TEST CONDITIONS:
7V |-vgp | =2V
Ic/lg =8

tp =adjusted for
nominal I¢

Rgg= 10

5- 3691 l—i

Clamped reverse bias
safe operating areas

6-4052

Ic f

(A) f

10

1

see circuits of
of tig.1
0!

160
10% Veglctamp) (V)

Fig. 2 — Switching times test circuit
(Resistive load)

TEST CONDITIONS: Vee
Vcc = 30V

= tc ~Veesat) 10000
o= —C CElsat)

Ic Rc uF
INPUT PULSE Ig I

pulse width =10 s >0,
tr 4 < SOns [0
duty cycle =1% 82

$-3692




MULTIEPITAXIAL PLANAR NPN

HIGH CURRENT, HIGH SPEED, HIGH POWER TRANSISTOR

The BUX 12 is a silicon multiepitaxial planar NPN transistor in Jedec TO-3 metal ca-
se, intended for use in switching and linear applications in military and industrial e-
quipment.

ABSOLUTE MAXIMUM RATINGS

Veso
Veex
cEo

Collector-base voltage (I =0)
Collector-emitter voltage (V gg=-1.5V)
Collector-emitter voltage (1 g=0)
Emitter-base voltage (| ;=0)

Collector current

Collector peak current (t,=10ms)
Base current

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

Junction temperature

300 \

300 Vv

250 \

7 \"

20 A

25 A

4 A

150 w

-65to 200 °C
200 °C

INTERNAL SCHEMATIC DIAGRAM c

MECHANICAL DATA

389

Dimensions in mm

 T0-3
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THERMAL DATA

R

th j-case

Thermal resistance junction-case

max 1.17

°C/W

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

Parameter Test conditions Min. Typ. Max. | Unit
lceo Collector cutoff V ce=200V 1.5 | mA
current (13=0)
I cex Collector cutoff V=300V Vge=-1.5V 1.5 | mA
current Tcase=125°C
V=300V Vge=-1.5V 6| mA
lego Emitter cutoff Veg=5V 1| mA
current (15=0)
Veeo (sus) *Collector-emitter I =200mA 250 v
sustaining voltage
Veso Emitter-base e =50mA 7 \"
voltage
( Ic =0)
Vce sany™ Collector-emitter lc =5A lg =0.5A 022 1| V
saturation voltage I =10A lg =1.25A 05 15| V
Vaesay ™ Base-emitter lc =10A lg =1.25A 1.231.5 | V
saturation voltage
hee* DCcurrent gain lc =5A V ce=4V 20 60 | —
Ic =10A V ce=4V 10 —
ls o Second breakdown | V=30V t=1s 5 A
collector current Vee=140V t=1s 0.15 A
fr Transition frequency | I =1A V=158V 8 MHz
f =10MHz

390



ELECTRICAL CHARACTERISTICS (continued)

Parameter

Test conditions

Min.

Typ. Max.

Unit

on

Turn-on time
(fig. 2)

lc

=10A g =1.25A
V=150V

0.28 1

us

Storage time
(fig. 2)

e

Fall time
(fig. 2)

=10A  |g =1.25A
lgp =-1.25A V=150V

1.45 2

us

0.23 0.5

us

Clamped E,
Collector current
(fig. 1)

=250V

clanmaoM H

10

* Pulsed: pulse duration =300 us, duty cycle <2%

102

Safe operating areas
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s
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Derating curves
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DC current gain

G-4014
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5 6-4015 V 1G-40|6
v, [ VCE(sat) h | ! 1 T
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) « 1!
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4 H—1- T T
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Base-emitter saturation voltage

Saturated switching characteristics

G-4017 -4018
VBE(sat) | Tty 8 hep=8
(V) ] ' ! uFE A\
i (4s) 6 - Vg =150V
1/ . Te = 25°C
15 11 l;/
?\\
/ —
4 2 =
’ [ \‘\
1 1
- 30fc =1 e
[T 4/
25°C [[1]
°! 4|
os [ % A
o ton ”,\:/
T L+
(o] 0’
2 “ 6 8
107 ) 10 Ic (A) ' 10 Ic(A)
Saturated switching characteristics Transition frequency
G-4019 G-4011
heg=8 1 1
! LI (MHz)
(ps) g =150V ——
T T =128C [
N
™ 20
2 B ” \\
\ 1
! A
8
6 ,/
. [fon me>ec 10 Vg =15V
— — 1 10MH2
t
2
10 — 0 - — " "
“ Ic(a) “ 4 ®
1 10 c 1041 . e @
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Collector-base capacitance

G-4020
L T1T
- = i
Ceso
(pF)
NN
2
i.\
10° |
s N
N
6
4
2
0 2 4 6 2 4 6 8
) 10 10 Veg (W)

Fig. 1 — Clamped E, , test circuit

S0V

TEST CONDITIONS:
7V =2 |-Vgg | =2V
Ic/l =8

Ip =adjusted for
nominal Ic
~

Rep> 140

Tvclamp

Clamped reverse bias
safe operating areas

G-4023

L

IC T T
(A) t

8f——SEE TEST CIRCUIT OF FIG.1

2 L 68 2 e 3
! 10 10°Vgg(clamp) (V)

Fig. 2 — Switching times test circuit
(resistive load)

\/
TEST CONDITIONS : cc
vce =150V
Ao = Vec ~Vee(sat) 10000
¢ le Rc I uF
INPUT PULSE g,
—»—0,

pulse width =10 us
tyaty < SOns 132_4_0
duty cycle =1%

$-3686
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MULTIEPITAXIAL‘ MESA NPN

HIGH VOLTAGE POWER SWITCH

The BUX 13 is a silicon multiepitaxial mesa NPN transistor in Jedec TO-3 metal
case, intended for high voitage, fast switching appiications.

ABSOLUTE MAXIMUM RATINGS

Vces  Collector-emitter voltage (Vgg = 0) 400 Y
Vcer  Collector-emitter voltage (Rge <100Q) 390 Y
Vceo  Collector-emitter voltage (g = 0) 325 \
Veso  Base-emitter voltage (Ic = 0) 7 \Y,
lc Collector current 15 A
lem Collector peak current (t, <10ms) 20 A
Ig Base current 3 A
Piot Total power dissipation at Tga.ee <25°C 150 w
Tstg Storage temperature —65 to 200 °C
T; Junction temperature 200 °C
INTERNAL SCHEMATIC DIAGRAM ¢
8
E

MECHANICAL DATA Dimensions in mm
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THERMAL DATA

Rinj-case ~ Thermal resistance junction-case

max

1.17

°C/W

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

Parameter Test conditions ]Min. Typ. Max.| Unit
lces Collector cutoff Vce = 400V 1.5 [ mA
current (Vge = 0) Veg = 400V Tiaee = 125°C 6 | mA
1 lceo Collector cutoff Vce = 260V 1.5 | mA
current (Ig = 0)
lego Emitter cutoff Veg = 7V 1| mA
current (Ic = 0)
Vceo (sus)“Collector-emitter lc = 100mA 325 \%
sustaining voltage
(Is =0)
Ve say* Collector-emitter Ic = 4A I = 0.8A 08| V
saturation voltage | Ic = 8A Ilg = 1.6A 15| V
Vge say” Base-emitter Ilc = 8A Ig = 1.6A 15| V
saturation voltage
hee* DC current gain Ilc = 4A Vce = 4V 15 60 | —
lC = 8A VCE = 4V 8 -
fr Transition lc=1A Vce = 15V 8 MHz
frequency f =10MHz
ton Turp-on time Ilc = 8A Ig1 = 1.6A 1.2 | us
VCC = 150V
ts Storage time lc = 8A 2.5 | us
=_lgp = 1.
t; Fall time l\?;c - %Bgov 6A 1 uSs

* Pulsed: pulse duration = 300us, duty cycle <2 %.
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MULTIEPITAXIAL MESA NPN

HIGH VOLTAGE POWER SWITCH

The BUX 14 is a silicon multiepitaxial mesa NPN transistor in Jedec TO-3 metal
case, intended for high voltage, fast switching applications

ABSOLUTE MAXIMUM RATINGS

Vces Collector-emitter voltage (Vgg = 0) 450 \
Vcer  Collector-emitter voltage (Rge <100Q) 440 Vv
Vceo  Collector-emitter voltage (lg = 0) 400 \'%
Veso  Base-emitter voltage (Ic = 0) 7 \
Ic Collector current 10 A
lom Collector peak current (t, <10ms) 15 A
Is Base current 2 A
Piot Total power dissipation at Tg,s <25°C 150 W
Tetg Storage temperature -65 to 200 °C
T Junction temperature 200 °C
INTERNAL SCHEMATIC DIAGRAM c
B
€

MECHANICAL DATA Dimensions in mm
- C‘g‘)‘héct'qr*connectyed to case

‘ 11 ;

2 q
TO-3
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THERMAL DATA

Rth j-case

Thermal resistance junction-case

max

1.17

°C/W

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

Parameter Test conditions Min. Typ. Max.| Unit

lces Collector cutoff Ve = 450V 1.5 [ mA
current (Vgg = 0) Vee = 450V Tease = 125°C 6 [ mA

lceo Collector cutoff Ve = 320V 1.5 | mA
current (Ig = 0)

leo Emitter cutoff Veg = 7V 1| mA
current (Ic = 0)

Vceo (sus)”Collector-emitter Ilc = 100mA 400 \'
sustaining voltage
(Il =0)

Vce say” Collector-emitter lc =3A lg = 0.6A 06| V
saturation voltage | Ic = 6A Is =1.2A 15| V

Vee (sa()* Base-emitter |C = BA IB =1.2A 1.5
saturation voltage

heg* DC current gain Ilc = 3A Vee = 4V 15 60 | —

lc = 6A Vce = 4V 8 —

fr Transition lc =1A Vce = 15V 8 MHz
frequency f = 10MHz

ton Turn-on time Ic = 6A Igy = 1.2A 1.4 | us

Vcc = 150V
ts Storage time lc=6A g1 =—lgp=12A 3| us
t Fall time Vee = 150V 1.2 | us
* Pulsed: pulse duration = 300us, duty cycle <2%.
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MULTIEPITAXIAL PLANAR NPN

HIGH CURRENT, HIGH SPEED, HIGH POWER TRANSISTOR

The BUX 20 is a silicon multiepitaxial planar NPN transistor in modified Jedec TO-3
metal case, intended for use in switching and linear applications in military and indu-

strial equipment.

ABSOLUTE MAXIMUM RATINGS

Veso  Collector-base voltage (1 ¢=0)

Veex Collector-emitter voltage. (Vge = -1.5 V)
CEO Collector-emitter voltage (1 g=0)
EBO Emitter-base voltage (| c=0)

Ic Collector current

lem Collector peak current (t,=10ms)

Ig Base current

Prot Total power dissipation at T ;5 <25°C
Tag Storage temperature

T Junction temperature

-65to 200
200

160 \
160 \
125 \Y
7 \
50 A
60 A
10 A
350 w
°C

°C

INTERNAL SCHEMATIC DIAGRAM c

MECHANICAL DATA

_ Collector connected to case

e

399

o150

C-oo08il

Dimensions in mm

 Moditoa To-3
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THERMAL DATA

Rinjcase  Thermal resistance junction-case

max 0.5

°C/W

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

f =10MHz

Parameter Test conditions Min. Typ. Max.| Unit
lceo Collector cutoff Ve=100V 3| mA
current (1 3=0)
lcex Collector cutoff V=160V  V ge=-1.5V 3| mA
current T case=125°C
Ve=160V  Vge=-1.5V 12| mA
lego Emitter cutoff Veg=5V 1 mA
current (1;=0)
Vceo (sus) “Collector-emitter lc =200mA 125 v
sustaining voltage
Veso Emitter-base g =50mA 7 \'
voltage
(Ic=0)
Vcesay™® Collector-emitter lc =25A lg =2.5A 03 06| V
saturation voltage I =50A Ig =5A 055 1.2 | V
Veesay* Base-emitter I =50A lg =5A 135 2} V
saturation voltage
hee* DCcurrent gain lc =25A V ce=2V 20 60| -—
| c =50A VCE=4V 10 -
ls Second breakdown | V=40V  t=1s 1.5 A
collector current V=20V t=1s 17.5 A
fr Transition frequency | V=15V I =2A 8 MHz
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ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max. | Unit
ton Turn-on time Il =50A | gy =5A 04 15| ps
(fig. 2) V=60V
tg Storage time 0.85 1.2 | us
(fig. 2)
I C =50A I B1 =5A
t; Fall time 'ee =-5A  Veo=60V 0.1 0.3 us
(fig. 2)
Clamped E, c,am =125V 50 A
Collector current BOuH
(fig. 1)
* Pulsed: pulse duration =300 ps, duty cycle <2%
Safe operating areas Derating curves
1 G- 41 G- 3665
c MAX PULSED F_PULSE OPERATION® ——F T (
w_s T T1 < T 10 js !
Ic MAX CONT. N HIH oo ps ‘ 1
N\ —==h‘110mmss 1 } [
| ; !
\ "
10 s F==bc oPERATION = \ , | L |
6 B Y N ! | T
1 o~ T 1
\ R
: \ T {
e TN EEENEANENuEEEEE
05 — %
4 N :
42
ﬁf\%/,@l)
L ] } AN
10- | | ’
2 4 68 2 4 6 4 68
1 10 0= eV 0 50 100 150 Tage (°C)
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Thermal transient response DC current gain

G-3892 G-3911
Ng =S ‘ ‘ e Pre T I
i H=sa ,‘ g=Est o)
| EHE . L4 =1 ——
10 Zth =NR-Rth ‘ 60
8 T 25 I
1 - -
i T30 2\
1 40 Y
: N
|
\
107! J
f 20
1072 £ ot
lflﬁﬂr I Veg =4V
-3
10 10 4 4 zl L£ 3
10-' Z(sec) 10! 3 10 Ic(A)
Collector-emitter saturation voltage Collector-emitter saturation voltage
G-3912 G- 3913
VCE(sat) 1 [ I VCE(sat)
) | W)
| hg=10
1.5 15
\
\ N Ic =70A \ 230°C—1 1R
' N ' 25°C /]
125°C
504 ‘ y/
05 SOA 0.5 A
& 7
A o
}\L |
| ]
0 2 4 5 8 ? 4 5 8
0 2 4 6 8 lg(A) 1 10 Ic(A)
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Base-emitter saturation voltage

G-3914
VBE(sat) 111 [
) N |
Prg= 10
1.5 H
/N
/4
1
/
30'C’_ ——‘: //
g ’
25°C [ A
0.5 125°C
0 4 2 4 6 8 4
10! 1 10 Ic (A)
Saturated switching characteristics
G-3916
( T
(;.!5)'3
6 ~
¢ [ \\
Ve =60V \\
2fhrg = N
Tease =125°C N
\
1 N
SF 2
N
6 \ »
. N A
N fon
. ’——“
2
t
-1
10 2 4 6 8 2 4 6 8
10 Ic (A)

Saturated switching characteristics

¢ 8 ~‘Gv39|5
(pus)s®
4 LN
\\‘
2 \\
2 L
\
LI o
gl CC™
.|Pre=10
Tease = 25
A ™ A
\\\ Pa
2 \\5 tOn//
»\\\
Ty
10 Mt
? 2 4 5 8 2 4 6 8
1 10 e ()
Transition frequency
G-4208
tr
(MHz),
20
L
-
] ™
Pad
Veg= 15V
ce
10 t=10MHz
o ‘1 2 4 6 8 2 4 6 8
10 1 I. (A)
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Collector-base capacitance Clamped reverse bias

6-3817 safe operating areas 63056
Ceso Ic s E=ss
(pF) (A)*® !
© 4
4
2 -
2 10 .
6
103
8 ?
& ~
4 N ! JE=—1SEE TEST CIRCUIT OF FIG.1 -
™ 6
‘\ 4
: 2
-1
102 4 4 4 10 2 “ « 2 L K9 2 4 6 8
2
1 10 102 veg (V) ) 10 0% Veg(clamp) (V)
Fig. 1 — Clamped E, test circuit Fig. 2 — Switching times test circuit

(resistive load)

40V

'p I | 500 uH Vee

TEST CONDITIONS:

TEST CONDITIONS G N Q
__() Vcc = 60V
7V > |-Vgg | > 2V ~_ g v
lc/1g =10 Re = —<C CE(sat) 10000
c/'B = C Tc Rc uF
Vclamp INPUT PULSE ) I
tp =adjusted for Y

pulse width =10 us
nominal I¢ tr tf < 50ns

0 Lt
Rgg Z I duty cycle =1% 82

5- 3680 $-3681
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MULTIEPITAXIAL PLANAR NPN

HIGH CURRENT, HIGH SPEED, HIGH POWER TRANSISTOR
The BUX 21 is a silicon multiepitaxial planar NPN transistor in modified Jedec TO-3

metal case, intended for use in switching and linear applications in military and indu-
strial equipment.

ABSOLUTE MAXIMUM RATINGS

Vego  Collector-base voltage (1 ¢=0) 250- V
Vex Collector-emitter voltage (Veg =-1.5V) 250 \Y,
Veeo Collector-emitter voltage (| g=0) 200 \
Veso Emitter-base voltage (| ;=0) 7 \%
Ic Collector current 40 A
lem Collector peak current (t,=10ms) 50 A
Ig Base current 8 A
Piot Total power dissipation at T .., <25°C 350 w

sta Storage temperature -65t0 200 °C
T Junction temperature 200 °C
INTERNAL SCHEMATIC DIAGRAM

B
E

MECHANICAL DATA Dimensions in mm

. c - 000811 Modified TO-3

405 5/80



THERMAL DATA

Rth j-case

Thermal resistance junction-case

max 0.5

°C/W

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

Parameter Test conditions Min. Typ. Max. | Unit
lceo Collector cutoff Vce=160V 3| mA
current (13=0)
lcex Collector cutoff V=250V  Vg=-1.5V 3| mA
current T ase=125°C
V=250V Vgg=-1.5V 12 | mA
leso Emitter cutoff Veg=5V 1] mA
current (1;=0)
Veeo (Sus)*Collector-em'itter I =200mA 200 v
sustaining voltage
Vego Emitter-base lg =50mA 7 \
o voltage
(1c=0)
Ve say* Collector-emitter Il =12A lg =1.2A 0.22 06| V
saturation voltage lc =25A lg =3A 04 15| V
VBE(sat)* Base'emitter | [} =25A | B =3A 1.2 1.5 \Y)
saturation voltage
hFE‘.l DC current gain | C =12 VCE=2V 20 60 -
| c :25 V CE=4V 1 0 -
ls b Second breakdown | V=140V t=1s 0.16 A
collector current Vee=20V  t=1s 17.5 A
fr Transition frequency | Ve=15V lg =2 8 MHz
f =10MHz
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ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max. | Unit
ton Turn-on time I =25A | gy =3A 0.24 1.2 | us
(fig. 2) V=100V
tg Storage time 1.3 1.8 us
fig. 2
(fig. 2) lo =25A  |g =3A
=-3A V=100V
t, Fall time B2 ce™ 0.18 0.4 | ps
(fig. 2)
Clamped E ) V clamp=200V 30 A
Collector current L =500uH
(fig. 1)
* Pulsed: pulse duration =300 us, duty cycle <2%
Safe operating areas Derating curves
G-3665
G-4024 T
Ic :
(A) -4 -
1[I PUTSED = PULSE OPERATION ( |
i » S NETT \J{n‘d—i—ﬁs S 100uS Y H0us 1 \i l | ‘
=+ \\ \ T N/ ] ] t
0 DC OPERATION—& . ;‘ \ ﬁt | &i’ifé‘o‘ o ‘\[
\ \ } HANR
*FOR SINGLE NON N 05— Ot
) |REPETITIVE PULSE NN \%%
‘\‘ /l/(/,17/)~
\ o |
\ 1
\ B
10"
) 10 108 Veg V) 0 50 100 150 Teage (°C)
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Thermal transient response

6-3892
Ngr F—— H— i +
g — i
] I
10
T T
B
T
1 e
IRRE)
IS
- - i LI
o =7 || .t
ST
T
1072 2303 2 L
= IR 6:02 HE= H T = H
- =01 I . T
F— 6= 0,05
T bl
10-3 L
10-5 10-4 10-3 10-2 10-' Z(sec)

Ve E(sat)
)

0s

Collector-emitter saturation voltage

G-4157
\
\
\
\
A
\
\
\ \
N 258N\ ] =304
\ 20A ™~
154 N —
10A ™~
5AY =~
1
1 2 3 Ig(a)

DC current gain
G-4025
102 T T
hee [ TTL
Tease=125°C
i mE
i 25°C
/4—‘— I -3‘0 °C .h..\ \
\
i N
A
VCE =4V
10 ‘ ’
10" 1 10 Ic (A)

Collector-emitter saturation voltage

G-4158
VcE(sat) T |
W) [T I
heg=8
08
]
06 /
Tease=-30"C/
/1
25°C
04 ,/ /\ f
125°C A7
/
02 " )
|
Bt
o —
10-! 0 Ic(a)
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Base-emitter saturation voltage Saturated switching characteristics

G-4159 G-4160
VBE(sat) J:] ‘ | 1 t H= o
) L [ | (ps) hre=8
hegs= | YAyl Ve =100V [T
Hi _lte=2s°c | []]
15 [30°C / ]
\ BN ~ T
T i |
[ 25°C |‘l‘ \\ / i N
i /
I "s\\
) Tease =125°C[ 1| s
+ rr ’Y[ )
AL
— LA
| N
05 ol LY
N
I L N .‘.to\n_ gp
™~ ~
L
0 107! :
107" ) 10 Ic (A) ) 10 1c(A)
Saturated switching characteristics Transition frequency
G~4161 6-420
! T = ¢ T
(ws) I hee=8 N T
| FE ™ H (MHz)
- vee toov ]
~— Te=125°C |
NN
: 20
) , 8
B \\ A ~J
1 /'
AN Veg= 15V
N / 10 '(fOMHz
\\ N ton //// -
-~ N 7
\N~~~ —1
Y4
10°" | 0 ;
) ‘o 1 (A) - 4 [ 8 2 4 6 8
< 16" 1 Ie (A)
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Collector-base capacitance

G-4162
[ !
Cceo ! 1
(pF) :\
‘ il
| | |
2 I !
T T T , ’
3
10 ~ I
o
&
11T N ~
2 | : -
2 ] ‘
0 2 4 2 4L 6 8 4L 6 8
) 10 102 Veg(V)

Fig. 1 — Clamped E, test circuit

TEST CONDITIONS .
-
7v>|-veg| = 2v T

— - <
| ~ @Tu
Ic/ig =8 ) 7
i
URBB [ A Vctamp
tp =adjusted for 1 ™ ’ ;
nominal I¢ 8 )
I

| -,
Rgp=IN ! I 88 ;

Clamped reverse bias
safe operating areas

G-4063
Ic & : 1 7 T
(a) ¢
b
30
2
10
6 T
4
2
, 8
f—~sse TEST CIRCUIT OF FIG.1
I
2
-1
10 2 4L 6 8 2 4 8 4
1 10 102 2 Vee (V)

Fig. 2 — Switching times test circuit
(resistive load)

TEST CONDITIONS: Vee
Vcc =100V

Re - Yec -Vee(sat) 10000

¢ Rc I pF
INPUT PULSE ™
pulse width= Sus —0,

trity < SOns It
duty cycle =1% 82




MULTIEPITAXIAL PLANAR NPN

HIGH CURRENT, HIGH SPEED, HIGH POWER TRANSISTOR

The BUX 22 is a silicon multiepitaxial planar NPN transistor in modified Jedec TO-3
metal case, intended for use in switching and linear applications in military and indu-
strial equipment.

ABSOLUTE MAXIMUM RATINGS

VCBO

CEX
VCEO
EBO

M

wao <

]

tot
tg

—

Collector-base voltage (| ¢=0)
Collector-emitter voltage (V ge=1.5V)
Collector-emitter voltage (| g=0)
Emitter-base voltage (| ;=0)
Collector current

Collector peak current (t ;=10 ms)
Base current

Total power dissipationat T, <25°C
Storage temperature

Junction temperature

300

300

250

7

40

50

8

350

-65t0 200
200

SSSrrr<<<<

INTERNAL SCHEMATIC DIAGRAM ¢

BO—-
E
MECHANICAL DATA
. ‘Cbﬂectbr connected to case
- 10[9
C
b ;] e
i b
| fEeken)
28 = | .
o - ,
y ~ L2
_ I~ 40

1w

2150

Dimensions in mm

~ Modified TO-3
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THERMAL DATA

Rth j-case

Thermal resistance junction-case

max 0.5

°C/W

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

Parameter Test conditions Min. Typ. Max.| Unit
lceo Collector cutoff V ce=200V 3| mA
current (13=0)
lcex Collector cutoff Ve=300V Vge=-1.5V 3| mA
current T case=125°C
V=300V Vge=-1.5V 12 | mA
lego Emitter cutoff Vegg=5V 1| mA
current (1;=0)
Vceo (sus) *Collector-emitter lc =200mA 250 \
sustaining voltage
VEso Emitter-base lg =50mA 7 \Y
voltage
(Ic=0)
Ve say ™ Collector-emitter lc =10A lg =1A 02 1| V
saturation voltage I =20A I g =2.5A 03215 | V
Veesay® Base-emitter Ic =20A lg =2.5A 1.1 1.5 | V
- saturation voltage
hee* DCcurrent gain lc =10A V ce=4V 20 60 | —
ls Second breakdown | V=140V t=1s 0.15 A
collector current Vce=20V t=1s 17.5 A
fr Transition frequency | | =2A V=15V 10 MHz
f =10MHz
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ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max. | Unit
ton Turn-on time lc =20A | gy =2.5A 0.221.3 | us
{fig. 2) Vee=100V
tg Sftlorazge time 1.5 2| us
1g.
(fig. 2) lo =20A g =2.5A
lgp =-2.5A V=100V
t, Fall time B2 ce 0.170.5 | us
(fig. 2)
Clamped E 4, V lamp=250V 25 | A
Collector current L=500uH
(fig. 1)
* Pulsed: pulse duration =300 us, duty cycle <2%
Safe operating areas Derating curves
G-4067 G- 3665
'« ; : 1 T T[]
() T i I E I
P T {
O g e s cpennon = EEEEE RSN
X ORI om ) 1o0us] 0% — ‘T ‘ 1 [‘ {
-+ 1 | ¥ S S — -
o |DC OPERATION - \‘\‘ l \ | t L | [
= NSk
a3 A\ - il <o L
*FOR SINGLE NON N\ RN \ jﬁ ‘ __*_ [
, |REPEITITIVE PULSE AN\ 05 Cl N 077)5 IR
\ ' ; | & | i
A\ T %‘*%@:‘
] \ T TTRY
I N f “:tr I — i j\]’s Jr*
10! " L —t | [ NG
HEEEEEENEEN
) 0 100 250 Veg () 0 50 100 150 Teage (°C)
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Thermal transient response DC current gain

G-4025
10? T [ LTI [
hee { R I
Tcase=125°C |
et R
:
AT |25°C
b N
) T -30°c| || \\
> // \
LT ] \
L [
A
d
[ Inl
e =00 H |
b
. oath | Veg =4V
{ {1 6005 H | Lo
FrHe=T=0 1":“;;:‘”} THIH H
10 L L I " | |
10-3 10-4 10-3 10-2 10-' Z(sec) 107 ) 0 Ic

Collector-emitter saturation voltage Collector-emitter saturation voltage

G-4157

‘ G-4158
VCE(sat) Veg(sat) [T 1l I I
V) \‘ 0 A I
hFE=3 ; f i
08 ‘ H
15 - | / [
\ EREE 1 ]
\ 06 ‘ /
. Tease=30°C/
A
25°C
\L 04 / 4
N [ 25A\\I=30A | a4
05 \ 204 Y N 125°C | | W /1 A
g \Usa SN [T 02 /
10A ' \
5AN e A
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L 0 —]
0 1 2 3 Ig:(A) 10-1 1 10 e (A)
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Base-emitter saturation voltage

G-4159
Vee(sat)| | J[H} IRE L1
(v) hoe i
\ T30°C [l/
15 } ain 1
“ . : \ ;e /
25°C I\ A
v
) Tease =125°C| |1 [T~
T 74
/4
AT
\
05 L |
0 I
10" 1 10 1c (A)
Saturated switching characteristics
G=~4161
t ————
(us) heg =8
| Ve =100V
T~ Te=125°C
™NN
'S
) | \\‘ J
T
N
AN
N
§ ton o4
N
Y
0!
) 10 Ic (&)

Saturated switching characteristics

G-4160
t i o
(ps) ! hrg=8 ﬁ:
Yec 100V [T
i Te=25°C L1
|
| |
~ i .
S~ | : |
ts \
1
.
N
= <
N
N NN ton L
‘hn\_/
t l
0" J
1 10 1c(A)
Transition frequency
G-4208
fr
(MHz)
20
T
N
I/
Vee= 15V
ce
10 t=10MHz
0 2 4 6 8 2 4 6 8

10" 1 Ic (A)




Collector-base capacitance Clamped reverse bias safe
operating areas

G-4162 G-4065
10 TTT % { Ic i i i T
o i — i '
(6F) HJ‘I I
: il |
1 0
2 - T
| | s
3 L
. |
0 < : | [ 1]
[ IR
TS g B R
. 8E——"SEE TEST CIRCUIT OF FIG.1
1] S 1
3 | i
Z LT |
| | 2
| | \ ‘\‘ \ l [
0 ‘ { L H“ 1 J 107 L L
L B 2 4L 68
y T e " 02 VestV) ! 10 0 Ve W)
Fig. 1 — Clamped E, . test circuit Fig. 2 — Switching times test circuit
(resistive load)
50V
Vec
TEST CONDITIONS :
TEST CONDITIONS! Ve =100V
7V |-vgp| 22V ae = ec ~VeE(san) 10000
ic/lp =8 c ¢ RC uF
INPUT PULSE gy I
tp :adju_ste;ﬂ Ikar pulse width = Sus —0,
nominal Ic trrtg < S0ns lo O
Rgg=11 duty cycle =1% 82

$-3643
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MULTIEPITAXIAL PLANAR NPN

HIGH CURRENT, HIGH SPEED, HIGH POWER TRANSISTOR
The BUX 40 is a silicon multiepitaxial planar NPN transistor in Jedec TO-3 metal ca-

se, intended for use in switching and linear applications in military and industrial e-
quipment.

ABSOLUTE MAXIMUM RATINGS

Vego  Collector-base voltage (I ¢= 0) 160 \
Veex  Collector-emitter voltage (V ge=-1.5V) 160 V
Veeo Collector-emitter voltage (I g=0) 125 \
Veso Emitter-base voltage (I c=0) 7 \"
Ic Collector current 20 A
lom Collector peak current (t,=10ms) 28 A
lg Base current 4 A
Pt Total power dissipation at T .5, <25°C 120 w
Totg Storage temperature -65t0200 °C
T Junction temperature 200 °C
INTERNAL SCHEMATIC DIAGRAM ¢
B
E

MECHANICAL DATA Dimensions in mm

Collector connected to case

202”‘“ , 87max, 117
Ples e

1

! i

o

l’e:,._ o B.J'L»@E, . -l
e o 1% L 2
R & \ g

i

169
et

40:409 . con
TO-3
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THERMAL DATA

R Thermal resistance junction-case max 1.46 °C/W

th j-case

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

Parameter Test conditions Min. Typ. Max. | Unit
lceo Collector, cutoff V ce=100V 1 | mA
current (I1g=0)
lcex Collector cutoff Vee=160V  Vg=-1.5V 1 [ mA
current T case= 125°C
V=160V Vge=-1.5V 5| mA
lego Emitter-cutoff Veg=5V 1| mA
current (I;=0)
Vceo (sus) *Collector-emitter Ic =200mA 125 v
sustaining voltage
V eso Emitter-base lg =50mA 7 \
voltage
(1c=0)
Ve say™ Collector-emitter Ic =10A lg =1A 06 12| V
saturation voltage lc =15A lg =1.88 A 09 16| V
Vi say* Base-emitter Ic =15A lg =1.88A 1.7 2|V
saturation voltage
hee* DC current gain lc =10A Ve=4V 15 45 | —
Ic =15A V cg=4V 8 -
ls/b Second breakdown | V=30V t=1s 4 A
collector current Vce=50V t=1s 1 A
fr Transition frequency | | =1A Vce=18V 8 MHz
f=10MHz

* Pulsed: pulse duration = 300 us, duty cycle <2%.
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ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max. | Unit
ton Turn-on time Il =15A I gy =1.88A 0.35 1.2 us
(see fig. 2) V=30V
tg Storage time us
(see fig. 2) lc =15A 15 =-1g,=1.88A} 0.85 1
t Fall time Veo=30 0.140.4 | s
(see fig. 2)
Clamped E, /, V oLame=125V 15 A
Collector current L=500uH
; u
(see fig. 1)
Safe operating areas Derating curves
-398 G- 3665
1 = T S 1] T T
N === St — F——
(A) o T T | ;.
“ |lc MAX PULSED [{PULSE OPERATION* T t
E t <10 ps . -
“ EEEILN AV 100Pps sl
1cMAX CONT T\ | N ms| | ‘
10 L NN s N
‘ BN . ~ |
« F——bc_operaTioN ‘;“1[\ INmE | —— i . — |
. a it -y - : ‘ |
— T T T iny,
T Hj + | AWY f.‘i T | '1"/7@0
FORSNGLE NON* | %\1‘ ‘ \\ — 1 - *J‘E\ J r
REPETITIVE PULSE A\ 1 N
1 T N = : + L N
. - ; = 0.5 o
1 T —Y Tt T | \S& |
3 T il 1 ) L — A \»97%
¢ -}f ! JEEE “ il - | /V(/A,
i T | o ||
2 1 ‘Li‘ %—4—-'+ T ‘ 1 1
’ IR i ~Hmt *% — N
0 poe e [ |
2 4 6 B 2 4 6 8 2 4 6 8
1 10 102 i Vee ) 0 50 100 150 Tease (°C)
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Thermal transient response

6-3935/1
Ng B i
i i
11 T
, 1 I
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10 gl _ th=NRRth
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T
e
[{ ‘
L
4L 68
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Collector-emitter saturation voltage
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Vee(sat) }
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Base-emitter saturation voltage Saturated switching characteristics
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Collector-base capacitance

G- 3988
Cero i
(pF)
‘
N
N
2 N
\N\
102
8
o — T
‘
2
10
2 4 6 8 H 4 6 8 2 4 6 8
1 10 102 Ve (V)
Fig. 1 — Clamped E , test circuit
50V
Q
5
to I l 3500 LH
TEST CONDITIONS -
7v=|-vgg | =2V [ ~. TUT|
°
Ic/ig =8 T 1 £
HRBB *Vclamp
tp:ad]us!ed tor H— |

nominal I¢ 81 -

Y
Rgg 1 N I B8

"1
S- 369!

Clamped reverse bias safe
operating areas

G-3989
R = S e R S ER R ;
W — f
Co !
2 i i e s R
‘5 i i [1
10
8 —
6
.
.
! &
€
) .
|
, :
.
| i
a | |
10 |257 4 6 8
1 10 10 Veg(elamp) (V)

Fig. 2 —Switching times test circuit
(resistive load)

TEST CONDITIONS: Vee

Vcc = 30V

Re - Ve ~Vee(sat) R 10000
Ie I M

INPUT PULSE Igy

pulse width =10 us
trty <.50ns
duty cy;:le =%




MULTIEPITAXIAL PLANAR NPN

HIGH CURRENT, HIGH SPEED, HIGH POWER TRANSISTOR

The BUX 41 is a silicon multiepitaxial planar NPN transistor in Jedec TO-3 metal ca-
se, intended for use in switching and linear applications in military and industrial e-
quipment.

ABSOLUTE MAXIMUM RATINGS

Vego  Collector-base voltage (1 ¢=0) 250 \%
Veex Collector-emitter voltage (V gg=-1.5V) 250 Vv
Veeo Collector-emitter voltage (1 g=0) 200 \%
Veso Emitter-base voltage (| c=0) 7 \Y;
c Collector current 15 A
lom Collector peak current (t ;=10ms) 20 A
lg Base current 3 A
Pt Total power dissipation at T, <25°C 120 w
T Storage temperature -65to 200 °C
T; Junction temperature 200 °
INTERNAL SCHEMATIC DIAGRAM ¢
B8
E
MECHANICAL DATA Dimensions in mm
(sgv‘;»yué‘c’i;:;hi':ccﬁnécted tocase  , . -
e -
‘ TO-3
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THERMAL DATA

Rth j-case

Thermal resistance junction-case

max 1.46

°C/W

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

Parameter Test conditions Min. Typ. Max. |Unit
lceo Collector cutoff Vee=160V 1| mA
current (1 3=0)
lcex Collector cutoff Vee=250V  Vge=-1.5V 1 mA
current T case=125°C
V=250V Vg=-1.5V 5| mA
leso Emitter cutoff Veg=5V 1] mA
current (1 ;=0)
V¢eo (sus) * Collector-emitter I¢ =200mA 200 \%
sustaining voltage
Vego Emitter-base g =50mA 7 \%
voltage
(1c=0)
Vce san™ Collector-emitter lc =5A I g =0.5A 0.38 1.2 ]| V
saturation voltage lc =8A lg =1A 0.6 16| V
Vgg(say* Base-emitter I =8A lg =1A 135 2| V
saturation voltage
hee* DCcurrent gain lc =5A V ce=4V 15 45 | —
lc =8A V ce=4V 8 -
lsp Second breakdown | V=30V t=1s 4 A
collector current V=135V t=1s 0.15 A
f Transition frequency | | =1A V ce=15V 8 MHz
f =10MHz
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ELECTRICAL CHARACTERISTICS (continued)

" Parameter Test conditions Min. Typ. Max.| Unit
ton Turn-on time lc =8A I gy =1A 0.28 1 | ps
(fig. 2) V=150V
tg Storage time 1.2 1.7 | us
i *
(fig. 2) :o :81AA IVB‘ :1?0\/
t, Fall time 8 cer 0.250.8 | us
(fig. 2)
Clamped E clam =200V 8 A
Collector current 50uH
(fig. 1)
* Pulsed: pulse duration =300 us, duty cycle <2%
Safe operating areas Derating curves
G-3934 G- 3665
f=c=—m—sce= l -
AW o s operation s | |
Ic MAX PULSED — 1 g‘
R ~\\ ™N N
L = ~ [
6 T |
. } ]
2 DC OPERATION L] D
A
) . \T %(/,1,,/7?0
. N\ AN
![*FR N 05
o0~ [FEPETITIVE PULSE \ ' QSS'%
8 o, 1
¢ %/’\69
. ANE
I N
0? n - z
) 10 102 Veg (V) 0 100 150 Teage (°C)
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Thermal transient response DC current gain
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.
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Aopt2A || | L
T T4LA
H t = 6A [T T
3 1 == 8A | 41 - |
: J10A | | |
v 12A . 117
[ANA I 125°C[- Ini I
2 H T I Jsmini /] I
I | H /
I
\ 0,5 g H
. NS -
1 — - i /i
i T
. ;i t |
: T 0 I 6 8 4
0 1 2 3 G Ig(A) 0! . 0 e @)
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Base-emitter saturation voltage Saturated switching characteristics

v 6-3939 G-3940
BE(sat) |, __.g ! i | L H\[ ] | t
) —_FE*__ T T I } (us) 1 —
T — o
A Y ]
EEERY A —— +
MR/ | A e R
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P hee =8 L
> FE q
) ;r/ i 1 | Tease=25° - |
30°C__ 41 T I b —— S O 1
— / T 6 b — 1
25°C e - B
gt b '7' o - [
05 125°C T | — —] S
oL —
| R | i 1
0 I 1] . [
' 2 4 6 8 2 4L © 8
10" ) 10 Ic (A)
Saturated switching characteristics Transition frequency
G-3941
' - . G-3945
(ps) ] T ! ’ I 1
(MHz) [T T veg =18v
f=10MHz i
—— ]
Ve =150 V t H
cc s ‘]\\\ B 20 L
heg =8 i ~_ ]
Tease=125°C | N~ \\
| 7 N
v N\
V
i I W\\ |
| |
> 10
1
T
10! - 0 - —— .
) 2 4 6 1c(A) - R ‘ T ew

427



Collector-base capacitance

-394
Ceao 4 — i
(pF) 1
, 4 Ll
§ :
\‘\
10— !
8
0 1
1 “ o S0 vep(V)

Fig. 1 — Clamped Eg y test circuit

S50v

TEST CONDITIONS:
7v> |-vgg | = 2V

Ic/lg =8 ‘
. Res | *Vclamp
tp =zadjusted for 1 ‘ T
nominal I¢ 81 | |
Rgg= 1M IVBB L i
- 3685 1

Clamped reverse bias

safe operating area SN

See circuit
of tig.1

107! z
10" Vg (elamp) )

Fig. 2 — Switching times test circuit
(resistive load)

v
TEST CONDITIONS: cC
Voo =150V

Vee ~Vee(sat) 10000
Res ————

< I
INPUT PULSE Igy

pulse width =10 us
trytg < SOns
duty cycle =1°%%
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MULTIEPITAXIAL PLANAR NPN

HIGH CURRENT, HIGH SPEED, HIGH POWER TRANSISTOR

The BUX 41N is a silicon multiepitaxial planar NPN transistor in Jedec TO-3 metai ca-
se intended for use in switching and linear applications in military and industrial equi-

pment.

ABSOLUTE MAXIMUM RATINGS

Vego  Collector-base voltage (1 ¢=0)

Vex Collector-emitter voltage (V gg=-1.5V)
Veeo Collector-emitter voltage (1 g=0)

Veso Emitter-base voltage (| c=0)

Ic Collector current

lom Collector peak current (t,=10ms)

Is Base current

Piot Total power dissipation at T, <25°C

Storage temperature
Junction temperature

—-—
(o]
Srrxr<<<<

120
-65to 200
200

o

leXs)

INTERNAL SCHEMATIC DIAGRAM

MECHANICAL DATA

. Collector connected to case o

e .
- -

429
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THERMAL DATA

Rth j-case

Thermal resistance junction-case

max 1.46

°C /W

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

Parameter Test conditions Min. Typ. Max. | Unit
lceo Collector cutoff V=130V 1| mA
current (15=0)
lcex Collector cutoff V=220V V ge=-1.5V 1| mA
current T sase=125°C
V=220V Vg=-1.5V 5| mA
leso Emitter cutoff Veg=5V 1| mA
current (1 ;=0)
Veeo (sus) *Collector-emitter I =200mA 160 \%
sustaining voltage
Vego Emitter-base lg =50mA 7 %
. voltage (I;=0)
Veesay® Collector-emitter lc =8A lg =0.8A 05 12| V
saturation voltage I =12A Ig =1.5A 0.751.6 | V
Viesay*© Base-emitter lc =12A g =1.5A 1.5 21V
saturation voltage
hee* DCcurrent gain lc =8A V e=4V 15 45 | —
leg =12A Ve=4V 8 -
lspo Second breakdown V=30V t=1s 4 A
collector current V=100V t=1s 0.27 A
fr Transition lg =1A V=15V 8 MHz
frequency f =10MHz
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ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max. | Unit
ton Turn-on time lc =12A Il gy =1.6A 0.35 1.3 us
(fig. 2) V=30V
tg Storage time 0.85 1.5 us
(fig. 2) lc =12A
t Fall time | gi=-1 gp=1.5A
(fig. 2) V=30V 0.14 0.8| us
Clamped E, 4, V oLamp=160V 12 A
Collector current L 28060 H
; u
(fig. 1)
* Pulsed: pulse duration =300 us, duty cycle <2%
Safe operating areas Derating curves
G-3990 G- 3665
e o ] ! [
w ° ] B J
* [tcMAX PULSED | |[PULSE OPERATION® | B T
25 10ps T
2 =E=E‘L ™ ———’-*
ICMAX CONT| | 100 ps
10”3/W ¢ 4& % N\}\ _\,\ =t !Z)Tnss = . 1
N
——|DC OPERATION A z SN ‘/ |
T \ L i, |
il \ T
% FOR SINGLE NON N
, [EPETITIE PULSE \\ [\ I NG i
H 05 (— R
R Y | \‘g%%
! ] | N ||
| {
AR TN
10 B 2 4 615 2 4 6 8 2 4 : 6 8 L
1 10 102 160 Veg V) [} 50 100 150 Teage (°C)
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Thermal transient response
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Base-emitter saturation voltage

G-4239
VBE(sat) 1,17
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15 -
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~—— 25°C
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Saturated switching characteristics
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Saturated switching characteristics
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Collector-base capacitance

G- 3988
Cero &
(pF) ¢
4
\
-~
2 ™
\\\
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1 10 102 e (V)
Fig. 1 — Clamped E, 4 test circuit
50V
t
P I l isoo H
TEST CONDITIONS: I8
7v = |-vgg| =2V \»——@T.ul
Ic/'s =8 f
' Res Velam
P
tp =adjusted for 1 L\J
nominal I¢ 8

Rgpz10

VeB i |

Clamped reverse bias safe

operating areas 6-3995

8 im T T

6

4

I
R :
TEST CIRCUIT OF FIG.1

f - SEE
o o e s (A B
. i I T
L S 11 1
2 : ‘( ! el I H
AR fh R
10- P lHl il J il
2 4 6 8 2 “ 6 8 H 4 5 8
1 10 102 160 VeE (clamp) (V)

Fig. 2 — Switching times test circuit
(resistive load)

TEST CONDITIONS: Vee
Vcc = 30V

A = Vec ~Vce(sat)
¢ Tc Rc

INPUT PULSE gy

pulse width =10 us

trity < S0ns

duty cycle =1%

10000
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MULTIEPITAXIAL PLANAR NPN

HIGH CURRENT, HIGH SPEED, HIGH POWER TRANSISTOR

The BUX 42 is a silicon multiepitaxial planar NPN transistor in Jedec TO-3 metal ca-
se, intended for use in switching and linear applications in military and ingustrial e-
quipment.

ABSOLUTE MAXIMUM RATINGS

VC BO
CEX
CEO
EBO

b o 0 <<<

C
CM
B

Collector-base voitage (| ¢=0)
Collector-emitter voltage (V ge=-1.5V)
Collector-emitter voltage (| g=0)
Emitter-base voltage (| ;=0)

Collector current

Collector peak current ( p=10ms)
Base current

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

Junction temperature

300

300

250

7

12

15

2.4

120
-65to 200
200

Srrr<<c<

o

338

INTERNAL SCHEMATIC DIAGRAM ¢

MECHANICAL DATA

435

Dimensions in mm
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THERMAL DATA

th j-case

Thermal resistance junction-case

max 1.46

°C /W

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

Parameter Test conditions Min. Typ. Max. | Unit
lceo Collector cutoff Vce=200V 1| mA
current (15=0)
lcex Collector cutoff V=300V  Vpge=-1.5V 1| mA
current T case=125°C
V=300V Vge=-1.5V 5| mA
leo Emitter cutoff V=5V 1| mA
current (1=0)
Vceo (sus) *Collector-emitter lc =200mA 250 \%
sustaining voltage
Veso Emitter-base I =50mA 7 \
voltage
(Ic=0)
Ve say ™ Collector-emitter lc =4A I g =0.4A 03312 | V
saturation voltage Ic =6A lg =0.75A 04516 | V
Vgesay ™ Base-emitter Ic =6A I g =0.75A 123 2| V
saturation voltage
hee* DC current gain c =4A Vcg=4V 15 45 | —
lc =6A Vce=4V 8 -
lsp Second breakdown | V=135V t=1s 0.15 A
collector current V=30V t=1s 4 A
fr Transition frequency | | =1A Vce=15V 8 MHz
f =10MHz




ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max. | Unit
ton Turn-on time I =6A I g1 =0.75A 0.23 1| us
(fig. 2) V=150V
tg Storage time 1.6 2| ps
(fig- 2) g =6A  |g =0.75A
lgp =-0.75A V=150V
t, Fall time B2 ce 0.2 1.2 | ps
(fig. 2)
Clamped E V clamp=250V 6 A
Collector current L =500uH
(fig. 1)

* Pulsed: pulse duration =300 us, duty cycle =2%

Safe operating areas Derating curves
6-3964 G-3665
Ics ;r
(A
4 — —
zICM Xguu PULSE RATION™
0us
i N INOOus
8 N Ny
€ ‘l Ims
¢ PERETION - N 1
2 \ NS
\ N I
'a N 2 (/'11/)5 T
. X \\O
. 3 X
* '*FOR SINGLE NON 05
10! PETITIVE _ N O/‘S:SQ,
8 N %4/
s Z
4 41/7‘42)
2 R
N
-2
,0 2 L 6 8 2 3 6 8 2 2 4 6 8 {
) 10 10 Veg (V) 0 50 100 150 Tease (°C)
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Thermal transient response
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Base-emitter saturation voltage

6-3939
% TTTT
BE(sat) heg=8 ,144» .L I |
vyp = L1 | 1
4 ~—
] ARRIY |
. - "' IBRE
4 ,47,47. - (1
o 4.
, P4
— /i
—30‘;"’ ‘al
— /
25°C 2l
|
05 125°C | B
0 | i
42 4 68 2 4 88
10 1 10 fc (A)
~

t
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107

Saturated switching characteristics

G-3941
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Vg =150 V ts \\
T
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Saturated switching characteristics
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Collector-base capacitance

-3942

CcBo
(pF)

P

2

N
™
NNh

10° NG

8

6

B

H
10

5 2 “ 68y 2 46 By veg(V)

Fig. 1 —Clamped E, , test circuit

TEST CONDITIONS:
7V |-vgg | =2V
Ic/lp =8

tp =adjusted for
nominal I¢

Rgp= 10l

Clamped reverse bias
safe operating areas

G-3946

Ic e e
(A)
10
1 :
i
——SEE TEST CIRCUIT OF FIG.1
10" 2 J
1 10 102 Veg(elampy(V)

Fig. 2 —Switching times test circuit

(resistive load)

TEST CONDITIONS:

Ve =150V

Vce ~Vee(sat)
Rc = P

c
INPUT PULSE | Igy
pulse width =10 us ——0
tritg < 50ns lg7—+°
duty cycle =1% 8
5-.3086
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MULTIEPITAXIAL MESA NPN

HIGH VOLTAGE POWER SWITCH

The BUX 43 is a silicon multiepitaxial mesa NPN transistor in Jedec TO-3 metal
case, intended for high voltage, fast switching applications.

ABSOLUTE MAXIMUM RATINGS

Vees  Collector-emitter voltage (Vge = 0) 400 \"
Vecer  Collector-emitter voltage (Rge < 100Q2) 360 \
Veceo  Collector-emitter voltage (g = 0) 325 \Y,
Veso Emitter-base voltage (Ic = 0) 7 \%
lc Collector current 10 A
lem Collector peak current (t, <10ms) 12 A
Ig Base current 2 A
Piot Total power dissipation at Tg,se <25°C 120 W
Tstg Storage temperature —65 to 200 °C
T; Junction temperature 200 °C
INTERNAL SCHEMATIC DIAGRAM c
B8
€

MECHANICAL DATA Dimensions in mm

__ Collector connected to case

e e g

109 il
il i
7\

let0

¢ 20ma%

- TO-3
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THERMAL DATA

Rinjcase  Thermal resistance junction-case max 1.46 °C/W

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

Parameter Test conditions Min. Typ. Max.| Unit

lces Collector cutoff Vce = 400V 1 [ mA
current (Vgg = 0) Vee = 400V Tease = 125°C 5 mA

Iceo Collector cutoff Vce = 260V 1 [ mA
current (I = 0)

leso Emitter cutoff Veg = 7V 1| mA
current (Ic = 0)

VCEO (Sus)*Collector—emitter IC = 100mA 325 \
sustaining voltage
(Is =0)

Vce sayy Collector-emitter Ic=3A I = 0.375A 11V
saturation voltage | Ic = 5A g =1A 16| V

Vee saty” Base-emitter Ic = 5A Ig = 1A 2|V
saturation voltage

hee* DC current gain Ic=3A Ve = 4V 15 60 | —

Ic = 5A Vee = 4V 8 —

fr Transition Ic=1A Vee = 15V 8 MHz
frequency f = 10MHz

ton Turn-on time lc = 5A g1 = 1A 1| us

Vcc = 150V
ts Storage time lc = 5A lgy = —lgo = 1A 22| us
t Fall time Vee = 150V 12 | us

* Pulsed: pulse duration = 300us, duty cycle <2 %.
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MULTIEPITAXIAL MESA NPN

HIGH VOLTAGE POWER SWITCH

The BUX 44 is a silicon multiepitaxial mesa NPN transistor in Jedec TO-3 metal
case, intended for high voltage, fast switching applications.

ABSOLUTE MAXIMUM RATINGS

Vces Collector-emitter voltage (Vgg = 0) 450 \
Vcer  Collector-emitter voltage (Rge < 100Q) 440 \Y
Vceo  Collector-emitter voltage (I = 0) 400 \%
Vego  Emitter-base voltage (Ic = 0) 7 \%
Ic Collector current 8 A
lem Collector peak current (t, <10ms) 10 A
Ig Base current 1.6 A
Piot Total power dissipation at Tgaee <25°C 120 W
Tstg Storage temperature —65 to 200 °C
T Junction temperature 200 °C
INTERNAL SCHEMATIC DIAGRAM c
B8

E

MECHANICAL DATA Dimensions in mm

Collector connected to case
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THERMAL DATA

Rth j-case

Thermal resistance junction-case

max 1.46

°C/W

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

Parameter Test conditions Min. Typ. Max.| Unit

lces Collector cutoff Vce = 450V 1| mA
current (Vge = 0) Vee = 450V Tease = 125°C 5| mA

lceo Collector cutoff Ve = 320V 1| mA
current (Ig = 0)

'EBO Emitter cutoff VEB =7V 1 [ mA
current (Ic = 0)

Vceo (sus)“Collector-emitter Ilc = 100mA 400 \%
sustaining voltage
(Is =0)

Vee san* Collector-emitter | Ic = 2A Is = 0.25A 1(V
saturation voltage | Ic = 4A Ig = 0.8A 2| V

Vge sa)” Base-emitter Ic = 4A Ilg = 0.8A 2
saturation voltage

hee* DC current gain Ilc = 2A Vce = 4V 15 45 | —

IC = 4A VCE =4V 8 -

fr Transition Ic = 1A Vce = 15V 8 MHz
frequency f = 10MHz

ton Turn-on time Ilc = 4A Ig = 0.8A 1| us

VCC = 150V
ts Storage time lc = 4A lg; = —lgp = 0.8A 2.5 | ps
=1
t; Fall time Vee = 150V 12| us
* Pulsed: pulse duration = 300us, duty cycle <2%.

444



MULTIEPITAXIAL MESA NPN

HIGH VOLTAGE POWER SWITCH

The BUX 46 is a silicon multiepitaxial mesa NPN transistor in Jedec TO-3 metal
case, intended for high voltage, fast switching applications.

ABSOLUTE MAXIMUM RATINGS

Vces  Collector-emitter voltage (Vgg = 0) 850 \Y;
Vcer  Collector-emitter voltage (Rge < 10Q) . 850 \Y;
Vceo  collector-emitter voltage (lg = 0) 400 \Y;
Veso  Emitter-base voltage (Ic = 0) 7 V
lc Collector current 5 A
Is Base current 3 A
Piot Total power dissipation at Tgase <25°C 85 w
Tstg Storage temperature —65 to 175 °C
T; Junction temperature 175 °C
INTERNAL SCHEMATIC DIAGRAM .
B
E

MECHANICAL DATA Dimensions in mm
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THERMAL DATA

Thermal resistance junction-case

Rth j-case

max

1.75

°C/W

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

Parameter Test conditions Min. Typ. Max.| Unit
lces Collector cutoff Vce = 850V 100 | nA
current (Vgg = 0) Vce = 850V Tiase = 125°C 1| mA
Icer Collector cutoff Vce = 850V 300 | uA
current (Rgg <10Q)| Ve = 850V Teaee = 125°C 2 | mA
leso Emitter cutoff Veg = 7V 1| mA
current (Ic = 0)
Vceo (sus)“ Collector-emitter Ilc = 100mA 400 \Y
sustaining voltage
(le =0)
Vce say” Collector-emitter Ic = 2.5A Is = 0.5A 15| V
saturation voltage | Ic = 3.5A Ig = 0.7A 5| V
VgEe (sat)” Base-emitter lc = 2.5A lg = 0.5A 13| V
saturation voltage
ton Turn-on time 1| us
; Ic = 2.5A Vee = 150V
ts Storage time oy = s = 0.5A 3| us
t¢ Fall time 0.8 | us

* Pulsed: pulse duration = 300us, duty cycle <2%.
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MULTIEPITAXIAL MESA NPN

HIGH VOLTAGE POWER SWITCH

The BUX 47 is a silicon multiepitaxial mesa NPN transistor in Jedec TO-3 metal
case, intended for high voltage, fast switching applications.

ABSOLUTE MAXIMUM RATINGS

Vces  Collector-emitter voltage (Vge = 0) 850 Y
Vcer  Collector-emitter voltage (Rge < 10Q) 850 \
Veceo  Collector-emitter voltage (Ig = 0) 400 \Y)
Veso  Emitter-base voltage (Ic = 0) 7 \Y
Ic Collector current 8.5. A
lem Collector peak current (t, <10ms) 12 A
Ig Base current 3 A
lem Base peak current (t, <10ms) 6 A
Piot Total power dissipation at Tgaee <25°C 107 w
Tetg Storage temperature —65 to 175 °C
T Junction temperature 175 °C
INTERNAL SCHEMATIC DIAGRAM ¢
B8
MECHANICAL DATA £ Dimensions in mm

- Collector connected to case

.

.
e

c-one

TO-3
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THERMAL DATA

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

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

Parameter Test conditions Min. Typ. Max.| Unit
lces Collector cutoff Vce = 850V 150 | uA
current (Vgg = 0) Vcee = 850V Teae = 125°C 1.5 | mA
lcer Collector cutoff Vce = 850V 400 | nA
current (Rge <10Q)| Voe = 850V Tease = 125°C 3 | mA
leso Emitter cutoff Veg =7V 1| mA
current (Ic = 0)
Vceo (sus)*Collector-emitter lc = 100mA 400 \
sustaining voltage
(le =0)
Vce say)* Collector-emitter Ic = 6A Ig =1.2A 15| V
saturation voltage | Ic = 9A Ig = 3A 3|V
VBe sa)” Base-emitter Ic = 6A Ig =1.2A 1.6
saturation voltage
ton Turn-on time 1| us
f |C = 6A VCC = 150V
ts Storage time oy = —lg» = 1.2A 3| us
t Fall time 0.8 | us

* Pulsed: pulse duration = 300us, duty cycle <2 %.
' 448



MULTIEPITAXIAL MESA NPN

VERY HIGH VOLTAGE POWER SWITCH

The BUX48 series are multiepitaxial mesa NPN transistors in a Jedec TO-3 metal case,
particularly intended for switching and industrial applications from single and three-phase
mains operation.

ABSOLUTE MAXIMUM RATINGS BUX48 | BUX48A |BUX48B ‘ BUX48C
Vces  Collector-emitter voltage (Vgg = 0) 850V 1000V | 1000V | 1000V
Vcer Collector-emitter voltage (Rgg = 1022) 850V 1000V | 1000V 1000V
Vceo Collector-emitter voltage (Ig = 0) 400V 450V 600V 700V
eso Emitter-base voltage (Ic = 0) 7V
c Collector current 15A
lem Collector peak current (t, < 5ms) 30A
lcp Collector peak current non repetitive
(tp < 20 us) 55A
g Base current 4A
lem Base peak current (t, < 5ms) 20A
Piot Total power dissipation at T¢aee < 25°C 175W
Tstg Storage temperature -65 to 200°C
| Junction temperature 200°C
INTERNAL SCHEMATIC DIAGRAM
B
E
MECHANICAL DATA Dimensions in mm
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THERMAL DATA

Ritn j-case Thermal resistance junction-case max. 1 °C/W
ELECTRICAL CHARACTERISTICS (T = 25°C unless otherwise specified)
Parameter Test conditions Min. Typ. Max. |Unit
lces Collector cutoff for BUX48 and BUX48A
current (VBE = 0) VCE = VCES 200 IJA
Tease = 125°C
Vee = Vee 2 |mA
for BUX48B and BUX48C
Vee = Vces 500 | uA
Tease = 125°C
Vce = Vces 3 | mA
lceEr Collector cutoff Vce = Vces 500 | MA
current (Rge = 1082} | Tease = 126°C
Vece = Vces 4 | mA
lceo Collector cutoff for BUX48B
current (Ig = 0) Vce = Vceo 1 | mA
for BUX48C
Vce = Vceo 1| mA
leBo Emitter cutoff Veg =5V 1 mA
current (Ic = 0)
Vceo(sus*) Collector-emitter for BUX48 I =200mA 400 \%
sustaining voltage for BUX48A |c =200mA 450 Y
for BUX48B Ic = 100mA 600 \Y
for BUX48C |- = 100mA 700 \
VceR sus) Collector-emitter for BUX48B and BUX48C
sustaining voltage L=2mH Vciamp = 1000V
(Rge = 102) Ilc =0.5A 1000 \Y,
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ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max. |Unit
Veegat) | Collector-emitter for BUX48
saturation voltage ic = 10A ig =2A 15 | V
lc = 16A Ig =3A 5 \%
for BUX48A
Ic =8A IB——16A 1.5 | V
lc =12A Ig =2.4A 5 \
for BUX48B and BUX48C
lc =6A Ig = 1.6A 15 | V
lc =8A IB = 2.6A 2 \
Ilc = 10A Ig =4A 3 \
Vee(sat) - Base-emitter for BUX48
saturation voltage lc = 10A Ig =2A 16 | V
for BUX48A
=8A Ig = 1.6A 16 |V
for BUX48B and BUX48C
Ilc =6A Ig = 1.6A 16 |V
lc = 10A IB =4A 2 Vv
ton Turn-on time for BUX48
(resistive load) Vee =160V I = 10A
IB] =—IE2:2A 1 Ms
for BUX48A
VCC =150V Ic =8A
|51=—|32:1.6A 1 Ms
for BUX48B and BUX48C
Vee =250V I = 6A
'Bl = -IBZ = 1.5A 0500 1 Ms
s Storage time for BUX48
(resistive load) Vee = 160V I = 10A
lBl':‘le:zA 3 Ms
for BUX48A
VCC =150V lc =8A
lBl :—|32:1.6A 3 Ms
for BUX48B and BUX48C
VCC =250V lc = 6A
Iy =-lgz = 1.5A 15 3 Ms
t Fall time for BUX48
(resistive load) Vee = 160V I = 10A
IBI = —le =2A 0.8 Ms
for BUX48A
Vee =160V I =8A
B1 = -lgx = 1.6A 0.8 | mus
for BUX48B and BUX48C
Vee =250V I =6A
lgy =-lgx = 1.6A 0200 0.8 | us

* Pulsed: pulse duration = 300 us, duty cyle -1.5%.
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Safe operating areas

| - Area of permissible ope-
ration during turn-on pro-
vided Rgg < 10082 and
tp <0.25 us

Safe operating areas

| - Area of permissible ope-
ration during turn-on pro-
vided Rgg < 10082 and
tp < 0,25 us
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Clamped reverse bias safe operating

areas
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Collector-emitter saturation voltage
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Base-emitter saturation voltage
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DC current gain
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Saturated switching characteristics
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Saturated switching characteristics
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Maximum base current lgp to drive Derating curves
the discrete Darlington in saturated
limit conditions G- 825
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Collector-emitter saturation voltage Collector-emitter saturation voltage
(only for BUX48/A) (only for BUX48/A)
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Saturated

(only for BUX48/A)

switching characteristics

Saturated switching characteristics
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Clamped Eg,, test circuit
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TEST CONDITIONS:
5V |-vgg | 22V
Ic/lp =5
21gy>|- lg2| > 1gs
tp =adjusted for
nominal I¢
Rgpg= adjusted for

g2

Velamp
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457



Switching times test circuit inductive Discrete - Darlington configuration

load using BUX48 series devices
c
40V ?
Lc
lBi — 0, Ls
-V —o 3 Velamp
S -3652 - < —

$-5366 EO

Switchable power at 30A:18KVA
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MULTIEPITAXIAL MESA NPN

HIGH VOLTAGE POWER SWITCH

The BUX 80 is a silicon multiepitaxial mesa NPN transistor in Jedec TO-3 metal case,
particularly intended for converters, inverters, switching regulators and motor control
systems applications.

ABSOLUTE MAXIMUM RATINGS

Vees Collector-emitter voltage (V gg=0) 800 Vv
Veer  Collector-emitter voltage (R gg= 5092) 500 \Y
Veeo . Collector-emitter voltage (1 g=0) 400 \Y;
Vego Emitter-base voltage (I ;=0) 10 \Y
Ic Collector current 10 A
lom “Collector peak current 15 A
Ig Base current 5 A
Prot Total power dissipation at T .., <40°C 100 w
Tstg Storage temperature -65t0 150 °C
T, Junction temperature 150 °C

INTERNAL SCHEMATIC DIAGRAM ¢

8

E

Dimensions in mm

MECHANICAL DATA

nected to case
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THERMAL DATA

R

th j-case

Thermal resistance junction-case

max 1.1

°C/W

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

Parameter Test conditions Min. Typ. Max. | Unit
lces Collector cutoff V cg=800V 1| mA
current (Vge=0) Vce=800V T ,,=125°C 3 [ mA
lego Emitter cutoff Veg=10V 10 | mA
current (I;=0)
Vo (sus) * Collector-emitter l¢ =100mA 400 Vv
sustaining voltage
(15=0)
Veersus)* Collector-emitter lc =100mA 500 \Y
sustaining voltag