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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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ALPHA - NUMERICAL INDEX

Type Page | Type Page | Type Page
BD 135 2 | BD 243C 39 | BD 705 91
BD 136 5| BD 244 ‘ 41 | BD 706 96
BD 137 2 | BD 244A 41 | BD 707 91
BD 138 5 | BD 244B . 41 | BD 708 96
BD 139 2 | BD 244C 41 | BD 709 91
BD 140 5| BD 375 43 | BD 710 96
BD 142 8 | BD 376 47 | BD 711 91
BD 175 11 | BD 377 43 | BD 712 96
BD 176 15 | BD 378 47 | BD 905 101
BD 177 11 | BD 379 43 | BD 906 105
BD 178 - 15 | BD 380 47 | BD 907 101
BD 179 11 | BD 433 51 | BD 908 105
BD 180 15 | BD 434 55 | BD 909 101
BD 181 19 | BD 435 51 | BD 910 105
BD 182 19 | BD 436 55 | BD 911 101
BD 183 19 | BD 437 51 | BD 912 105
BD 233 23 | BD 438 55 | BDW 21 109
BD 234 27 | BD 439 59 | BDW 21A 109
BD 235 23 | BD 440 63 | BDW 21B 109
BD 236 27 | BD 441 59 | BDW 21C 109
BD 237 23 | BD 442 63 | BDW 22 113
BD 238 27 | BD 533 67 | BDW 22A 113
BD 239 31 | BD 534 71 | BDW 22B 113
BD 239A 31 | BD 535 67 | BDW 22C 113
BD 239B 31 | BD 536 71 | BDW 23 117
BD 239C 31 | BD 537 67 | BDW 23A 117
BD 240 33 | BD 538 71 | BDW 23B 117
BD 240A 33 | BD 663 75 | BDW 23C 117
BD 240B 33 | BD 664 79 | BDW 24 121
BD 240C 33 | BD 675A 83 | BDW 24A 121
BD 241 35 | BD 676A 87 | BDW 24B 121
BD 241A 35 | BD 677 83 | BDW 24C 121
BD 241B 35 | BD 677A 83 | BDW 51 125
BD 241C 35 | BD 678 87 | BDW 51A 125
BD 242 37 | BD 678A 87 | BDW 51B 125
BD 242A 37 | BD 679 83 | BDW 51C 125
BD 242B 37 | BD 679A 83 | BDW 52 130
BD 242C. 37 | BD 680 87 | BDW 52A 130
BD 243 39 | BD 680A 87 | BDW 52B 130
BD 243A 39 | BD 681 83 | BDW 52C 130
‘BD 243B 39 | BD 682 87 | BDW 91 135




Type

BDW 92
BDW 93
BDW 93A
BDW 93B
BDW 93C
BDW 94
BDW 94A
BDW 94B
BDW 94C
BDX 10
BDX 10C
BDX 11
BDX 12
BDX 13
BDX 18
BDX 53
BDX 53A
BDX 53B
BDX 53C
BDX 53E
BDX 53F
BDX 538
BDX 54
BDX 54A
BDX 54B
BDX 54C
BDX 54E
BDX 54F
BDX 54S
BDX 60
BDX 71
BDX 85
BDX 85A
BDX 85B
BDX 85C
BDX 86
BDX 86A
BDX 86B
BDX 86C
BDX 87
BDX 87A

Page

139
143
143
143
143
148
148
148
148
153
153
157
157
161
163
165
165
165
165
169
169
173
177
177
177
177
181
181
185
189
193
195
195
195
195
200
200
200
200

205

205

Type

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
BSW 67
BSW 68
BU 125
BU 1258
BU 126
BU 325
BU 326
BU 326A
BU 326S
BU 406
BU 406D
BU 406H
BU 407
BU 407D
BU 407H
BU 408
BU 408D
BU 409
BU 606
BU 606D
BU 607
BU 607D
BU 608
BU 608D
BU 806
BU 807
BU 910
BU 911

Page

205
205
210
210
210
210
215
215
218
218
218
220
224
228
228
232
236
240
245
250
255
260
264
270
264
276
270
276
264
270
282
285
290
285
290
285
290
295
295
301
301

Type

BU 912
BU 920
BU 921
BU 922
BU 930
BU 931
BU 932
BUR 10
BUR 11
BUR 12
BUR 13
BUR 20
BUR 21
BUR 22
BUR 23
BUR 24
BUR 50
BUR 51
BUR 52
BUW 22
BUW 23
BUW 24
BUW 25
BUW 26
BUW 32
BUW 34
BUW 35
BUW 36
BUW 44
BUW 45
BUW 46
BUW 66

‘BUW 67

BUX 10
BUX 11
BUX 11N
BUX 12
BUX 13
BUX 14
BUX 20
BUX 21

Page

301
306
306
306
312
312
312
318
321
325
329
334
340
346
352
354
356
362
368
374
374
380
384
388
392
397
397
397
402
402
402
407
407
412
418
424
430
436
438
440
446




ALPHA - NUMERICAL INDEX (continued)

Type

BUX 22
BUX 40
BUX 41
BUX 41N
BUX 42
BUX 43
BUX 44
BUX 46
BUX 47
BUX 48
BUX 77
BUX 78
BUX 80
BUX 82
BUX 97
BUX 97A
BUX 97B
BUY 18S
BUY 47
BUY 48
BUY 498
BUY 68
BUY 69A
BUY 69B
BUY 69C
MJ 900
MJ 901
MJ 1000
MJ 1001
MJ 2500
MJ 2501
MJ 2955
MJ 3000
MJ 3001
MJE 700
MJE 701
MJE 702
MJE 703
MJE 800
MJE 801
MJE 802

Page

452
458
464
470
476
482
484
486
488
490
496
496
498
503
508
508
508
512
515
515
520
524
528
528
528
531
531
531

531

533
533
535
533
533
537
537
537
537
537
537
537

Type

MJE 803
TIP 29

TIP 29A
TIP 29B
TIP 29C
TIP 30

TIP 30A
TIP 30B
TIP 30C
TIP 31

TIP 31A
TIP 31B
TIP 31C
TIP 32

TIP 32A
TIP 32B
TIP 32C
TIP #1

TIP 41A

TIP 41B

TIP 41C
TIP 42

TIP 42A
TIP 42B
TIP 42C
TIP 100
TIP 101
TIP 102
TIP 105
TIP 106
TIP 107
TIP 110
TIP 111
TIP 112
TIP 115
TIP 116
TIP 117
TIP 120
TIP 121
TIP 122
TIP 125

Vi

Page

537
540
540
540
540
542
542
542
542
544
544
544
544
546
546
546
546
548
548
548
548
550
550
550
550
552
552
552
554
554
554
556
556
556
558
558
558
560
560
560
562

Type

TIP 126
TIP 127
TIP 130
TIP 131
TIP 132
TIP 135
TIP 136
TIP 137
2N 3055
2N 3055C
2N 3055E
2N 3055H
2N 3418
2N 3419
2N 3420
2N 3421
2N 3439
2N 3440
2N 3442
2N 3713
2N 3714
2N 3715
2N 3716
2N 3789
2N 3790
2N 3791
2N 3792
2N 3867
2N 3868
2N 4150
2N 4234
2N 4235
2N 4236
2N 4237
2N 4238
2N 4239
2N 4347
2N 4895
2N 4896
2N 4897
2N 4898

Page

562
562
564
564
564
566
566
566
568
163
570
153
574
574
574
574
577
577
167
581
581
581
581
585
585
585
585
589
589
594
597
597
597
600
600
600
157
603
603
603
607




Type

2N 4899
2N 4900
2N 4910
2N 4911
2N 4912
2N 5038
2N 5039
2N 5151
2N 5152
2N 5153
2N 5154
2N 5190
2N 5191
2N 5192
2N 5193
2N 5194
2N 5195
2N 5336
2N 5337
2N 5338
2N 5339
2N 5415
2N 5416
2N 5427
2N 5428
2N 5429
2N 5430
2N 5671
2N 5672
2N 5679
2N 5680
2N 5681
2N 5682
2N 5871
2N 5872
2N 5873
2N 5874
2N 5875
2N 5876
2N 5877
2N 5878

Page

607
607
610
610
610
613
613
619
622
619
622
625
625
625
629
629
629
633
633
633
633
638
638
642
642
642
642
645
645
649
649
651
651
653
653
655
655
657
657
662
662

Type

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 6099
2N 6107
2N 6109
2N 6111
2N 6121
2N 6122
2N 6123
2N 6124
2N 6125
2N 6126
2N 6288
2N 6290
2N 6292
2N 6303
2N 6354
2N 6386
2N 6387
2N 6388
2N 6486
2N 6487
2N 6488
2N 6489
2N 6490

Vil

Page

667
667
672
672
672
676
676
676
680
680
680
685
685
689
689
693
693
693
193
698
698
698
700
700
700
704
704
704
698
698
698
589
708
712
712
712
715
715
715
718
718

Type

2N 6491
2N 6496
2N 6542
2N 6543
2N 6544
2N 6545
2N 6546
2N 6547
40251

Page

718
613
721
721
724
724
727
727
161




/ Collector current (A)

SELECTION GUIDE BASED ON I ., and Vg,

Collector-emitter voltage (V)

\
A

22 30 32 40 45 50 60 70

75

80

90

100

110

120

2N5679

2N5681

2N5682

- 2N5680

TIP29
TIP30

TIP29A
TIP30A

TIP29B
TIP30B

- TIP29G
- TIP30G

15

3.5

BSW67

BD139
BD140

BD379
BD380
BD237
BD238

© BD239B

BD240B

- BD239C
BD240C

TIP111
TIP116

~ TIP112

TIP117

2N4236
2N4239
2N6303

2N3419

2N3421

BD179
BD180

TIP31
TIP32

BD241B
BD242B
TIP31B
TIP32B

BD241C
BD242C
TIP31C

- TIP32C

2N4910
2N4898

2N4912
2N4900

BD441
BD442

2N6123
2N6126
BD679

BD679A

BD680
BD680A
MJE702

MJE703

MJE802

MJEB03

BD681
BD682




125

140 150 160 170 180 200 250 300

325

350

375

400

450

2N5415 2N3440 2N5416
2N34408

2N3439

10

30

BSW68

125

25

30

50

10

BU1258 %% BUY49S

BU325

25

30

40

BUX46

85

~ BOWST
- BOWS2

10

25

36

40

Power dissipation (W)



Collector current (A)

SELECTION GUIDE BASED ON I .., and V., (continued)

Collector-emitter voltage (V)

A

\

22

30

32

40 45 50 60

100

110

120

TIP41
TIP42

2N6290
2N6109




125

140
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160

170

180

200

250

300

325

350 375

400 450

40

11.7

30

‘a0 |

65

2N6542

2N6543

100

&

120

BOW53S
BOWSAS

15

50

BDX53E

| BDX54E

| BDXS3F |
BDX54F

BU9T0

BU911  BU9T2
BUX82

60

BUX97

BUX97A BUX97B
BU326S

60"

65

BU126

' BU326

- BU326A

75

10

40

'BUA06
BU406H

BU406D
‘BU408
84080,

60

*at Tease <75°C

XI

Power dissipation (W)



SELECTION GUIDE BASED ON I .., and Ve, (continued)

- Collector-emitter voltage (V)

—_
\
s A 22 30 32 40 45 50 60 70 75 80 90 100 110 120
=
[
S
A
3
o
—
[e]
4=
[&]
2
°
(@] :
2N5872
2N5874
BD537
BD538

BDX538
BDX54B |

TIP131
TIP136

MJ1001
MJ901

2N6056
2N6054

BDY91

2N6388

BDW21B
BDW22B

BDX858
BDX86B

Xl



v
125 140 150 160 170 180 200 250 300 325 350 375 400 450
BUY18S) 75
» BUB06
f . BUG06D
| ‘BUBOT
: -BUS07D 90
BUG0S
; BUG0SD |
| f 115
! £ 50
- BUBDY /BUBDG ’ 60
65
| 70
20
100
‘BUX44 120
2N6544 '2N6545 125
150
‘BUX47 107
8.75
a0
60
65
| 75
BUWSES
BUW67 %
BUYBIC BUY69E | BUW22 'BUY69A
L BUW24 'BUX80 100
’ 117
1BU920 BU%21 |BUS22 | 120
BUW25 | BUW26
‘BUW34 | BUW36
BUW35 125
‘BUW23
BUW32

Xl

Power dissipation (W)



Collector current (A)

SELECTION GUIDE BASED ON I ., and Vg, (continued)

Collector-emitter voltage (V)

AV 22 30 32 40 45 50 60 70 75 80 90 100 110 120
2N6354

MJ3001
MJ2501
2N3714

10 2N3716
2N3790
2N3792
2N5876
2N5878
BD709 BD711
BD710 BD712
BDWY3B BDW93C

12 BDW94B BDW94C
BDX87B BDX87C
BDX88B BDX88C
2N6058 2N6059
2N6051 2N6052
2N6488
2N6491
BDI09 BDY11
BDI10 BD912
BD183

15
BDW51B BOWS1C
BDW528B BDW52C

MJ2955  BDX6O

16 BDX75

18

20

XV




125 140 150 160 170 180 200

250

300

325

350

375

400

450

140

BUX14

150

75

80

| BUX42

120

150

75

920

115

117

120

BUX48

125

140

BUX13

BU930" !

- BU931

BU932

2NE546.

BUW44
BUW45
2N6547

BUW46

75

120

120

140

BUX1IN

BUX12

150

175

XV

Power dissipation (W)



Collector current (A)

SELECTION GUIDE BASED ON I .. and V¢, (continued)

Collector-emitter voltage (V)

30 32 40 50 60 70 75

110

120

2N5672

2N6033

XVI
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140

150

160

170

180

200

250

300

325

350

375

400

450

BUX10

150

BDY58

175

BUR23

! BUR24

140

140

/BUR21

BUR22

250

BUX21

BUX22

350

140

250

350

- BURS1

BUR52

350

250

350

XVil

Power dissipation (W)



SELECTION GUIDES BASED ON TECHNOLOGY
AND PACKAGES

EPITAXIAL BASE THERMAL P-VAPOX AL GLASS

NPN and PNP types

(perfect complementary pairs)
Medium V¢go range (22 to 100 V)
Medium switching speed
Medium fr (2 to 20 MHz)

High ruggedness

Monolithic Darlington capability

EPITAXIAL BASE -TO-126

@ @
NPN PNP Veeo | Veeo Prot hee Ic/Vce |Vce sat I/l
min A/V |max (V)| (A/mA)

i RO) PACKAGE

E—
Z

BD175 | BD176 | 45| 45
BD177 | BD178 | 60| 60
BD179 | BD180 | 80| 80
BD233 | BD234 | 45| 45
BD235 | BD236 | 60| 60
BD237 | BD238 {100 80
BD433 | BD434 | 22| 22
BD435 | BD436 | 32| 32
BD437 | BD438 | 45| 45
BD439 | BD440 | 60| 60
BD441 | BD442 | 80| 80
BD675A | BD676A | 45| 45
BD677 | BD678 | 60| 60
BD677A | BD678A | 60| 60
BD679 | BD680 80| 80
BD679A | BD680A | 80| 80
BD681 | BD682 |100 | 100
MJE800 | MJE700 | 60| 60
MJE801 | MJE701 | 60| 60
MJE802 | MJE702 | 80| 80
MJE803 | MJE703 | 80| 80
2N5190 | 2N5193 | 40| 40
2N5191 | 2N5194 | 60| 60
2N5192 | 2N5195 | 80| 80
2N6037 | 2N6034 | 40| 40
2N6038 | 2N6035 | 60| 60
2N6039 | 2N6036 | 80| 80

30 | 40 |0.15/2| 0.8 | 1/100|(TO-126)
30 | - 40 |0.15/2] 0.8 | 1/100
30 | 40 |0.15/2] 0.8 | 1/100
25 | 40 (0.15/2] 0.6 | 1/100
25 | 40 |0.15/2| 0.6 | 1/100|
25 | 40 |0.15/2| 0.6 | 1/100
36 | 50 2/11 0.5 | 2/200
36 | 50 2/1| 0.5 | 2/200
36 | 40 2/1| 0.6 | 2/200
36 | 25 2/1| 0.8 | 2/200
36 | 15 2/1| 0.8 | 2/200
40 | 750 2/3| 2.8 | 2/8
40 [ 750 | 1.5/3| 2.5 |1.5/6
750 2/3| 2.8 | 2/8
40 | 750 | 1.5/3] 2.5 |1.5/6
40 | 750 2/3| 2.8 | 2/8
40 | 750 | 1.5/3] 2.5 [1.5/6
40 | 750 | 1.5/3| 2.5 |1.5/30
40 | 750 2/3| 2.8 | 2/40
40 | 750 | 1.5/3| 2.5 |1.5/30
40 | 750 2/3| 2.8 | 2/40
40 | 25| 1.5/2| 0.6 [1.5/150
40 | 25| 1.5/2[ 0.6 [1.5/150
40 | 20| 1.5/2] 0.6 |1.5/150
40 | 750 2/3| 2 2/8
40 | 750 2/3| 2 2/8
40 | 750 2/3| 2 2/8

O N N NG N U U O N N N N O N N N N N N NN O S O A IR
N
[S)

* Darlington types

Xvii



EPITAXIAL BASE - TO-220

@ @
Plol hFE ICIVCE VCE sat ICIIB PACKAGE

NPN PNP v(‘\:i")‘) ‘2?7)" (IR) W) | min | (A/V) |max (V)| (A/mA)
BD239 BD240 55| 45 2 | 30 40 (0.2/4| 0.7 |1/200
BD239A | BD240A | 70| 60 2130 40 10.2/4| 0.7 |1/200
BD239B | BD240B | 90| 80 2 | 30 40 10.2/4| 0.7 |1/200
BD239C | BD240C (115|100 2 | 30 40 | 0.2/4 | 0.7 |1/200
BD241 BD242 55| 45 3] 40 25 1/4| 1.2 |3/600
BD241A | BD242A | 70) 60| 3 | 40 25 1/4| 1.2 |3/600
BD241B | BD242B | 90| 80| 3 | 40 25 1/4| 1.2 |3/600
BD241C | BD242C | 1151100 31| 40 25 1/4| 1.2 |3/600
BD243 BD244 45| 45 6 | 65 30 |0.3/4| 1.5 |6/1000
BD243A | BD244A | 60| 60 6 | 65 30 |0.3/4( 1.5 |6/1000
BD243B | BD244B | 80| 80 6 | 65 30 |0.3/4| 1.5 |6/1000
BD243C | BD244C | 100 | 100 6 | 65 30 {0.3/4| 1.5 [6/1000
BD533 BD534 45| 45 8 | 50 25 2/2| 0.8 |2/200
BD535 BD536 60| 60 8 |50 25 2/2| 0.8 {2/200

BD537 BD538 80| 80 8|50 15| 2/2| 0.8 |2/200

BD663 BD664 45| 45|10 | 75| 20| 2/2| 1 3/300
BD705 BD706 45| 45|12 | 75| 20| 4/4| 1 4/400
BD707 BD708 60 60|12 | 75 | 15| 4/4| 1 . 14/400
BD709 BD710 80| 80|12 |75 | 15| 4/4| 1 4/400
BD711 BD712 ([100|100| 12 | 76 | 15| 4/4| 1 4/400
BD905 BD906 45| 45(15 (90 | 15| 5/4| 1 5/500
BD907 BD908 60| 60| 15 | 90 | 15 5/4| 1 5/500
BD909 BD910 80| 80 15 | 90 15 5/4| 1 5/500
BD911 BD912 |100(100| 15 | 90 15| 5/4) 1 5/500
BDW23 | BDW24 | 45| 45] 6 | 50 | 750 | 2/3] 2 2/8
BDW23A| BDW24A| 60| 60| 6 [ 50 | 750 | 2/3| 2 2/8
BDW23B| BDW24B| 80| 80| 6 | 50 | 750 | 2/3| 2 2/8
BDW23C| BDW24C| 100 (100| 6 [ 50 | 750 | 2/3| 2 2/8
BDW93 | BDW94 | 45| 45| 12 | 80 [ 750 | 5/3| 2 5/20
BDWO93A| BDW94A| 60| 60| 12 [ 80 | 750 | 5/3| 2 5/20
BDwW93B| BDW94B| 80| 80| 12 | 80 | 750 | 5/3] 2 5/20
BDWS93C| BDW94C| 100 (100 | 12 [ 80 | 750 | 5/3| 2 5/20
BDX53 | BDX54 45| 45| 8 (60 [ 750 | 3/3| 2 3/12
BDX53A | BDX54A | 60| 60| 8 [ 60 | 750 | 3/3| 2 3/12

* Darlington types
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SELECTION GUIDES BASED ON TECHNOLOGY
AND PACKAGES (continued)

EPITAXIAL BASE - TO-220 (continued)

D) D

wew | e Voo Voo |l | g |t Tt | Verr T Lot | packace
BDX53B | BDX54B | 80| 80| 8 | 60 | 750| 3/3| 2 3/12 | TO-220
BDX53C | BDX54C |100|100| 8 | 60 | 750| 3/3| 2 3/12
BDX53E | BDX54E |140|140( 6 | 60 | 500 2/5| 2 2/10
BDX53F | BDX54F | 160|160 6 | 60 | 500| 2/5| 2 2/10
TIP29 TIP30 40| 40 11|30 40(0.2/4| 0.7 1/125
TIP29A | TIP30A 60| 60 1|30 40(0.2/4( 0.7 1/125
TIP29B | TIP30B 80| 80 1| 30 4010.2/4| 0.7 1/125
TIP29C | TIP30C |100(|100( 1 | 30 4010.2/4| 0.7 1/125
TIP31 TIP32 40| 40( 3 | 40 25) 1/4) 1.2 3/375
TIP31A | TIP32A 60| 60| 3| 40 25| 1/4| 1.2 3/375
TIP31B | TIP32B 80| 80| 3] 40 25| 1/4] 1.2 3/375
TIP31C | TIP32C |100|100( 3 | 40 25| 1/4] 1.2 3/375
TIP41 TIP42 40| 40| 6| 65 30|0.3/4| 1.5 6/600
TIP41A | TIP42A 60| 60 6 | 65 30(0.3/4] 1.5 6/600
TIP41B | TIP42B 80| 80| 6 | 65 30}0.3/4] 1.5 6/600
TIP41C | TIP42C |100|(100| 6 | 65 30/0.3/4| 1.5 6/600
TIP110 TIP115 60 60 2 | 50 |1000| 1/4| 2.5 2/8
TIP111 TIP116 80| 80| 2 | 50 |1000( 1/4| 2.5 2/8
TIP112 TIP117 [100|100| 2 | 50 |1000| 1/4| 2.5 2/8
TIP120 TIP125 60| 60| 5 [ 65 |1000| 3/3| 2 3/12
TIP121 TIP126 80| 80| 5 | 65 [1000] 3/3| 2 3/12
TIP122 | TIP127 |[100)100] 5 | 65 |1000| 3/3] 2 3/12
TIP130 TIP135 60| 60 8 | 70 |1000| 4/4| 2 4/16
TIP131 TIP136 80| 80| 8 | 70 |1000| 4/4| 2 4/16
TIP132 TIP137 (100[100| 8 | 70 [1000| 4/4| 2 4/16
2N6121 2N6124 45| 45| 4 | 40 2511.5/2| 0.6 |1.5/150
2N6122 | 2N6125 60| 60| 4 | 40 2511.5/2| 0.6 |1.5/150
2N6123 | 2N6126 80| 80| 4 | 40 20(1.5/2| 0.6 |1.5/150
2N6288 | 2N6111 40( 30| 7 | 40 30( 4/3]| 1 3/300
2N6290 | 2N6109 | 60| 50| 7 | 40 30(4/25]| 1 2.5/250
2N6292 | 2N6107 80) 70| 7 | 40 30| 4/2} 1 2/200
2N6386 40 40| 8 | 65 |1000| 3/3| 2 3/6
2N6387 60| 60| 10 | 65 |1000| 5/3| 2 5/10
2N6388 80| 80 10 | 65 |1000f 5/3| 2 5/10
2N6486 | 2N6489 50| 40| 15 | 75 20| 5/4| 1.3 5/500
2N6487 | 2N6490 70(. 60} 15 | 75 20| 5/41 1.3 5/500
2N6488 | 2N6491 90| 80| 15 | 75 20| 5/4| 1.3 5/500

* Darlington types

XX




EPITAXIAL BASE TO-3

Nen | ewe | Voo Ve | o | P | b Qs | Ve B Il | packace
BDW21 | BDW22 45 45110 [ 90 151 4/4| 1 4/400 TO-3
BDW21A| BDW22A| 60 60| 10 | 90 15| 4/4| 1 4/400
BDW21B| BDW22B| 80 80| 10 | 90 15| 4/4| 1 4/400 7
BDW21C| BDW22C| 100 [100( 10 | 90 15| 4/4| 1 4/400
BDW51 | BDW52 45 45| 15 (125 20| 5/4| 1 5/500
BDW51A| BDW52A( 60 60| 15 (125 20| 5/4| 1 5/500
BDW51B| BDW52B| 80 80| 15 (125 20| 5/4| 1 5/500
BDW51C| BDW52C| 100 [100| 15 (125 20| 5/4) 1 5/500
BDW91 | BDW92 180 (180| 4 | 10|1000| 2/5| 2 2/4
BDX53S | BDX54S | 150 |150| 6 | 15| 500 2/5| 2 2/8
BDX85 BDX86 45 45110 (100(1000| 3/3| 2 4/16
BDX85A | BDX86A 60 60| 10 [100|1000| 3/3| 2 4/16
BDX85B | BDX86B 80 80| 10 |100|1000| 3/3| 2 4/16
BDX85C | BDX86C | 100 |100( 10 |{100|1000| 3/3| 2 4/16
BDX87 BDX88 45 451 12 [120|1000| 5/3) 2 6/24
BDX87A | BDX88A 60 60| 12 |120|1000| 5/3| 2 6/24
BDX87B | BDX88B 80 80| 12 |120|1000| 5/3| 2 6/24
'BDX87C | BDX88C | 100 [100| 12 [120(1000| 5/3| 2 6/24
MJ1000 | MJ900 60 60 8| 90|1000| 3/3| 2 3/12
MJ1001 | MJ901 80 80| 8| 90|1000| 3/3| 2 3/12
MJ3000 | MJ2500 60 60| 10 |150|1000f} 5/3| 2 5/20
MJ3001 | MJ2501 80 80 10 (150 (1000 5/3| 2 5/20

MJ2955 100 60| 15 | 150 20| 4/4| 1.1 | 4/400
2N3055 | BDX18 100 60| 15 |115 20| 4/4) 1 4/400
2N3713 | 2N3789 | 80/60( 60| 10 {150 15| 3/2| 1 5/500
2N3714 | 2N3790 (100/80( 80| 10 | 150 151 3/2| 1 5/500
2N3715 | 2N3791 | 80/60] 60| 10 | 150 30| 3/2| 0.8 | 5/500
2N3716 | 2N3792 |100/80| 80| 10 | 150 30| 3/2( 0.8 | 5/500
2N5873 | 2N5871 60 60| 7 |115 35/105/4( 1 4/400
2N5874 | 2N5872 80 80| 7 [115 3510.5/4( 1 4/400
2N5877 | 2N5875 60 60] 10 {150 20| 4/4) 1 5/500
2N5878 | 2N5876 80 80 10 [150 20| 4/41{ 1 5/500
2N6055 | 2N6053 60 60| 8 |100| 750| 4/3] 2 4/16
2N6056 | 2N6054 80 80| 8 |100| 750 4/3| 2 4/16
2N6057 | 2N6050 60 60| 12 |150| 750 6/3| 2 6/24
2N6058 | 2N6051 80 80 12 |150| 750| 6/3| 2 6/24
2N6059 | 2N6052 100 |[100| 12 [150| 750 6/3| 2 6/24

* Darlington types °TO-39
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SELECTION GUIDES BASED ON TECHNOLOGY
AND PACKAGES (continued)

EPITAXIAL PLANAR

THERMAL P-VAPDX AL

NPN and PNP types

Good voltage capability (Vces up to 400 V)
Low saturation voltage

Low leakage

Very high fr (up to 100 MHz)

Very high speed

Moderate ruggedness

Total base-collector passivation

EPITAXIAL PLANAR - TO-126

@ @
Veso |Veeo | le | Pt | hee | le/Vee | Veesar Ic/lg
NPN PNP LW | W | @) | W) | min | (A7V) |max (V)| (a7mA) | PACKAGE

BD135 | BD136 45| 4511.5 (12,51 40 |0.15/2| 0.5 [0.5/50
BD137 | BD138 60| 60| 1.5 (12.5 40 |0.15/2| 0.5 [0.5/50
BD139 | BD140 80| 80(1.5(12.5| 40 [0.15/2| 0.5 |0.5/50

BD375 | BD376 50| 45(2 (25 | 40 |0.15/2( 1 1/100
BD377 | BD378 75( 602 |25 | 40 (0.15/2( 1 1/100
BD379 | BD380 |100| 80|2 |25 40 (0.15/2] 1 1/100
BU325 200|200|3 |25 | 30 | 0.5/5]| 1.5 |0.5/50

EPITAXIAL PLANAR - TO-220

NP Veso | Veso | e | s | hee T teles | Vera ¥ lele | packace

BU406 400(200| 7 | 60 |10 5/1 1 5/500
BU406D 400 — | 7 |60 | 7.7 | 5/1 1 5/650
BU406H 400|200| 7 | 60 | 6.25| 5/1 1 5/800
BU407 330(150( 7 | 60 |10 5/1 1 5/500
BU407D 33— | 7 |60 |77 |5/ 1 5/650
BU407H 330|150 7 | 60 | 6.25| 5/1 1 5/800
BU408 400|200 7 (60 | 5 6/1 1 6/1200
BU408D 400 — | 7 |60 | 5 6/1 1 6/1200
BU409 2501150| 7 | 60 | 7.5 | 3/1 1 3/400
BU806 : 400(200| 8 [ 60 [100| 5/1.5 | 1.5 | 5/50
BU807 330(150| 8 | 60 [ 100 | 5/1.5 | 1.5 | 5/50

* Darlington types
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EPITAXIAL PLANAR - TO-39

NeN | e [Veso|Veso | lo | P |t tolles Voraw® ol | packace
BFX34 100| 60| 5 5 40 2/2 | 1 5/500, TO-39
BSS44 65| 60| 5 5 40 2/2 | 1 5/500
BSW67 120{120| 1.5| 5 15 1/5 | 1 1/150
BSW68 150|150 1.5| 5 15 1/5 | 1 1/150
BU125 130| 60| 7 (10 15 5/2 | 1 5/500
BU125S 250|150 3 [10 30 10.25/3 | 1.5 0.5/50
BUY47 150|120} 7 (10 15 5/5 | 1 5/500
BUY48 200|170 7 [0 15 5/5 |1 5/500
BUY49S 2501200 3 (10 401 0.5/5 | 0.2 0.5/50
BUY68 100{ 60| 7 10 40 11 |1 5/500
2N3418 85| 60| 3 [15(*) 20 1/2 1 0.5 2/200
2N3419 125 80| 3 [15(*) 20 1/2 | 0.5 2/200
2N3420 85 60| 3 [15(*) 40 1/2.1 0.5 2/200
2N3421 125| 80| 3 [15(*) 40 1/2 [ 0.5 2/200
2N3439 4501350 1 [10 40 10.02/10| 0.5 |0.05/4
2N3440 300|250 1 [10 40 |0.02/10| 0.5 [0.05/4
2N3867 | 40| 40| 3 6 25125/3 105 0.5/50
» 2N3868 | 60| 60| 3 6 20| 25/3 |05 0.5/50
2N4150 100( 70(10 |5 40 5/5 | 0.6 5/500
2N4234 | 40| 40| 3 | 6 30 [0.25/1 | 0.6 1/125
2N4235| 60| 60| 3 6 30 [0.25/1 | 0.6 1/125
2N4236 | 80| 80| 3 | 6 30 {0.25/1 | 0.6 1/125
2N4237 50| 40| 3 |6 30 [0.25/1 | 0.6 1/100
2N4238 80| 60| 3 |6 30 |0.25/1 | 0.6 1/100
2N4239 100 80| 3 | 6 30 [0.25/1 | 0.6 1/100
2N4895 1201 60( 5 7 40 2/2 | 1 5/500
2N4896 120 60| 5 |7 100 2/2 | 1 5/500
2N4897 150| 80| 5 |7 40 2/2 | 1 5/500
2N5152 | 2N5151 {100 8.0 5 [11.7 30| 2.5/5 | 0.75 | 2.5/250
2N5154 [ 2N5153 |100| 80| 5 [11.7 701 2.5/5 | 0.75 | 2.5/250
2N5336 80| 80| 5 6 20 5/2 | 1.2 5/500
2N5337 80| 80| 5 6 40 5/2 |1 1.2 5/500
2N5338 100{100| 5 | 6 20 5/2 | 1.2 5/500
2N5339 100(100| 5 | 6 40 5/2 | 1.2 5/500
‘| 2N5415 (200|200( 1 (10 30 10.05/10{ 2.5 |0.05/5
2N5416 |3501300( 1 [10 30 |0.05/10| 2.5 [0.05/5
2N5681 | . 2N5679 |100|100| 1 [10 40 [0.25/2 | 1 0.5/50
2N5682 [ 2N5680 |120|120| 1 [10 40 [0.25/2 | 1 0.5/50
2N6303 | 80| 80 3 |6 20| 2.5/3 | 0.5 0.5/50
*lc=100°C
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SELECTION GUIDES BASED ON TECHNOLOGY
AND PACKAGES (continued)

EPITAXIAL PLANAR - TO-3

new Voo Ve | fe | P | e el | Vees T el packace
BU606 400(200| 7| 90 |10 5/1 1 5/500 TO-3
BU606D 400 | — 7190 | 77| 5/1 1 5/650
BU607 3301200 7 (90 |10 5/1 1 5/500 , 7
BU607D 330 | — 7190 | 7.7| 5/1 1 5/650 }\\
BU608 14001200 7|90 | 5 6/1 1 6/1200 =
BU608D 400 — 719 | 5 6/1 1 6/1200
BUWG66 400({200| 10 | 90 |40 |10/25| 1.5 |5/50
BUW67 330/200| 10 | 90 |40 |10/2.5| 1.5 |5/50
BUY18S 4001200 7 | 50 | 20 1/5 1 5/500
* Darlington types
'EPITAXIAL PLANAR - TO-66
D
Nen | e (Ve |Veso| ke | P | e T et | Ve B e packace
BUR10 100| 80| 5| 30| 40 1/2 | 1 5/500 | TO-66
BUR11 300(200| 20 |175| 15 10/5 | 0.8 [(10/1000
BUR12 2001120110 | 40| 80 1/5 | 0.5 | 5/500 )
BUX77 | BUX78 |100| 80| 5| 40| 30 5/5 | 1 5/500 ”
2N4910 | 2N4898 | 40| 40| 4 | 25| 20 | 0.5/1 | 0.6 1/100 % \\
2N4911 | 2N4899 | 60| 60| 4| 25| 20 | 0.5/1 | 0.6 1/100
2N4912 | 2N4900 | 80| 80| 4| 25| 20 | 0.5/1 | 0.6 | 1/100
2N5427 80| 80| 7| 40| 20 5/2 | 1.2 | 7/700
2N5428 80| 80| 7| 40| 40 5/2 | 1.2 7/700
2N5429 1001100 7 | 40| 20 5/2 | 1.2 7/700
2N5430 100|100| 7 | 40| 40 5/2 | 1.2 | 7/700
°TO-59 *TO-63
MULTIEPITAXIAL PLANAR THERMAL P-VAPOX AL

NPN and PNP types
Ic range up to 70 A
Good hge linearity
Very low leakage [
High switching speed n
%

High Egp capability
Total base-collector passivation
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MULTIEPITAXIAL PLANAR - TO-220

wen (Ve o | R | | ] i | Pacace
BU910 400(350| 6 | 60 | 20 | 4/1.8 | 1.8 | 2.5/50 | TO-220
BU911 450|400| 6 | 60 | 20 | 4/1.8 | 1.8 | 2.5/50
BU912 500(450| 6 | 60 | 20 | 4/1.8 | 1.8 | 2.0/50

* Darlington types )
MULTIEPITAXIAL PLANAR - TO-3
> @

NPN WL ® | W o] WA | Wb | @& | PACKacE
BDY57 120 80| 25 |175 (1.4 [10/1 | 2(*) [15/1.5 | TO-3
BDY58 160|125 | 25 [175 (1.4 [to/1 | 2(%) |15/15
BDY90 - |120]100| 10 | 60|15 {to/1 | 0.2 | 5/05 , 7
BDYO1 100| 80|10 | 60[1.5 [to/1 | 0.2 | 5/05 /\\
BDY92 8o| 60|10 | 60|1 [t0/1 | 02 | 5/05 | &
BUR13 200|125 70 [250 |1.8 [50/5 | 0.5 |50/5
BUR20 200 [125| 50 |250 (1.5 [50/5 | 0.3 |50/5
BUR21 300 (200 | 40 |250 (15 [25/3 | 0.4 |25/3
BUR22 350|250 | 40 250 [1.5 [20/2.5 | 0.5 |20/2.5
BURS50 200|125| 70 350 [1.5 [f0/7 | 0.5 |70/7
BURS1 300200 | 60 |350 (15 [50/5 | 0.6 |50/5
BURS52 350 (250 | 60 350 [1.5 M0/4 | 0.6 |40/4
BUX10 160 [125| 25 | 150 [1.2 Po/2 | 0.3 |20/2
BUX11 250 (200 | 20 {150 |15 [12/1.5 | 0.4 |12/1.5
BUX11N 220|160 | 20 | 150 |1.5 [15/1.88| 0.5 |15/1.88
BUX12 300(250 | 20 | 150 |1.5 [10/1.25| 0.5 [10/1.25
- BUX20 160 [125| 50 (350 [1.2 [50/5 | 0.3 |50/5
BUX21 250200 | 40 {350 [15 [25/3 | 0.4 |25/3
BUX22 300|250 | 40 [350|1.5 [0/2.5 | 0.5 |20/2.5
BUX40 160 [125| 20 120 [1.6 [15/1.88 0.4 |15/1.88
BUX41 250|200 15 [120{1.6 |8/1 | 0.8 | 8/1
BUX41N 220{160| 18 [ 120 (1.6 [12/1.5 | 0.8 [12/1.5
BUX42 300|250 | 12 [120|1.6 | 6/0.75| 1.2 | 6/0.75
2N5038 150( 90| 20 [140 (1 [12/12 | 05 |12/1.2
ON5039 120| 75| 20 [140 (1 |1o/1 | 05 |10/1
ON5671 120| 90| 30 140|075 [15/1.2 | 0.5 |15/1.2
ON5672 150 [120 | 30 | 140 [0.75 [15/1.2 | 0.5 |15/1.2
2N6032 120| 90| 50 [140|1.3 |[50/5 | 0.5 |50/5
2N6033 150 [120| 40 [140 {1 l40/4 | 0.5 |40/4
2N6354 150 [120| 10 |140 (05 | 5/05 | 0.2 | 5/0.5
2N6496 150{110| 15 [140|i |8/08 | 0.5 | 8/0.8
“tot  *TO-63
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SELECTION GUIDES BASED ON TECHNOLOGY
AND PACKAGES (continued)

MULTIEPITAXIAL BIPLANAR® MULTIEPITAXIAL MESA
NPN only
High voltage (Vces = 400 to 800 V) NPN and PNP types
Low leakage High voltage (Vceo up to 2000 V)
Good ruggedness High power
High switching speed Very good I, and Eg,, performance
Total base-collector passivation High switching speed
Very high stability at high _ High 1 (20 MHz)
temperature and high voltage Good stability
THERMAL P-VAPOX AL AL THERMAL  P-VAPOX
OXIDE OXIDE

Al
7
4
0
.5.
.
L

MULTIEPITAXIAL H.V. MESA AND BIPLANAR'- TO-3 ]

@ @
Veso | Veeo | le Pt | hee | lc/Vee | Vee Ic/lg
NPN PNP Nl ™ | @ | W) | min | (V) |max ()| (a7ma) | PACKAGE

BU126 750|300 6 75(10 (2.5/10( 5 4/1000{ TO-3
BU326 800(375| 6 75110 [2.5/10( 3 4/1250
BU326A 900(400( 6 75| 3.2 4/3 1.5 [2.5/500
BU326S 800|400| 6 |60(°)( 3.5| 4/5 1.5 [2.5/500 ,}‘\
*| BU920 400 (350 (10 (120 (50 7/1.8| 1.8 | 5/50 7
*| BU921 4501400|10 |120 |50 7/1.8| 1.8 | 5/50
*| BU922 500|450 (10 |120 |50 7/1.8( 1.8 | 5/50
*| BU930 400(350(15 |150 (40 |[10/1.8| 1.8 | 8/100
*| BU931 450|400(15 [150|40 [10/1.8| 1.8 | 8/100
*| BU932 500145015 |[150 |40 |[10/1.8| 1.8 | 8/150
BUR23 400{325(30 [250| 5 |20/1.5| 1.5 |15/2000
BUR24 450]400(30 |250| 4 |20/1.5) 1.5 |15/2500

BUW24 [ BUW22 [%%/,,/350(10 [100}10 1/5 | 1.5 [2.5/500
BUW25 | BUW23 P/, 40010 [125|15 1/5 | 1.5 | 4/1000

BUW26 800(450(10 |125|15 1/5 1.5 | 4/1000
BUW34 | BUW32 |500400(10 |12515 1/5 1.5 | 5/1000
BUW35 800 (400 (10 [125|15 1/5 1.5 | 5/1000
BUW36 900 (450 (10 [125(15 1/5 1.5 | 5/1000

* Darlington types
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MULTIEPITAXIAL H.V. MESA AND BIPLANAR®™ TO-3 (continued)

NeN Vero |Veso | sy | R | o g | Veryl dodn | packace
BUW44 500{400(|15 [175 6 6/1.5| 3.0 [10/2000f TO-3
BUW45 800(400(15 |[175 7 7/1.5| 1.5 |10/2000
BUW46 900(4501({15 |175 7 7/1.5( 1.5 |10/2000 , 7
BUX13 . 400/ 325|115 |[150 8 8/4 1.5 8/1600 I\\
BUX14 450|400 (10 | 150 8 6/4 1.6 6/1200| &
BUX43 400|325 (10 | 120 8 5/4 2 5/1000
BUX44 450{400| 8 {120 8 4/4 1.5 4/800
BUX46 850/400| 3.5 85 5 |13.5/5 1.5 |2.5/500
BUX47 850|400 | 8.5[107 3 9/3 1.5 6/1200
BUX48 850|400 (15 | 125 5 |115/3 1.5 |10/2000
BUX80 800/400|10 [100 5 5/1.5( 1.5 5/1000
BUX82 800(400| 6 60 5 12.5/1.5| 3 2.5/500
BUX97 750(350| 6 [60(°)| 10 1/5 .| 8 4/1250
BUX97A 800|400 6 |60(°)] 10 1/5 3 4/1250
BUX97B 800/450| 6 |60(°)| 10 1/5 3.3 4/1250
BUY69A 1000{400(10 |100| 15 [2.5/10| 3.3 8/2500
BUY69B 800(3251|10 |100| 15 |2.5/10 3.3 8/2500
BUY69C 500(200|10 |100| 15 |2.5/10| 1 8/2500
2N6542 650{300| 5 |100 5 5/5 1 3/600
2N6543 850/400| 5 |[100 5 5/5 1.5 3/600
2N6544 650(300| 8 |125 4 8/5 1.5 5/1000
2N6545 850(400| 8 | 125 4 8/5 1.5 5/1000
2N6546 650{300|15 [175 5 | 15/5 1.5 [(10/2000
2N6547 850(400 |15 | 175 5 {15/5 10/2000

(°) Tc=75°C
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SELECTION GUIDES BASED ON TECHNOLOGY
AND PACKAGES (continued)

HOMETAXIAL

Medium Vges range (40 to 160V)
Low saturation voltage

Low fr (0.8 MHz min)

Low switching speed

Very high ruggedness

Large safe operating area

HOMETAXIAL - TO-3

@ @

v || || e ] R ] ol |Paoace
BD142 50| 45|15 (117 | 12 | 4/4 | 1.1 | 4/400 TO-3
BD181 55| 45|15 |117[ 20 | 3/4 | 1 3/300
BD182 70| 60| 15 |117 | 20 | 4/4 1 4/400
BD183 85| 80| 15 (117 20 | 3/4 | 1 | 3/300 ,}'\
BDX10/2N3055H |100( 60| 15 |115| 20 | 4/4 1 4/400 ™S
BDX10C/2N3055C | 80| 60( 15 (115 20 | 2/2 | 1 4/400
BDX11/2N3442 160|140| 10 |117| 20 | 3/4 | 1 3/300
BDX12/2N4347 1401120| 10 | 117 | 20 | 2/4 1 2/200
BDX13/40251 50| 40|15 |117| 15 | 8/4 | 1.5 | 8/800
BDX60 100| 70| 15 [150| 20 | 5/4 1.5 | 8/1600
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CROSS REFERENCE GUIDE

SGS-ATES

SGS-ATES

SGS-ATES

TYPE NEAREST PAGE TYPE NEAREST PAGE TYPE NEAREST PAGE
BD 135 |BD 135 2 BD 202 | BD 706 96 | (BD242B [ BD 242B | 37
BD 136 | BD 136 5 BD 203 | BD 707 91 BD 243 | BD 243 39
BD 137 |BD 137 2 BD 204 | BD 708 96 | [BD 243A | BD243A | 39
BD 138 | BD 138 5 BD 205 | BD 905 101 BD 243B | BD 243B| 39
BD 139 |BD 139 2 BD 206 | BD 906 105 [ |BD243C [BD243C| 39
BD 140 | BD 140 5 BD 207 | BD 907 101 BD 244 | BD 244 41
BD 142 | BD 142 8 BD 208 | BD 908 105 | | BD 244A | BD 244A | 41
BD 165 | BD 437 51 BD 220 | BD 537 67 | |BD244B | BD 244B | 41
BD 166 | BD 438 55 BD 221 | BD 533 67 || BD 244C | BD 244C | 41
BD 167 | BD 439 59 BD 222 | BD 535 67 [ |BD245 |BD 705 91
BD 168 | BD 440 63 BD 223 | BD 538 71 BD 245A | BD 707 91
BD 169 |BD441 | 59 BD 224 |BD 534 71 BD 245B | BD 709 91
BD 170 | BD 442 63 BD 225 | BD 536 71 BD 245C | BD 711 91
BD 175 |BD 175 11 BD 226 | BD 375 43 | |BD 246 |[BD 706 96
BD 176 |BD 176 15 BD 227 | BD 376 47 | | BD 246A | BD 708 96
BD 177 |BD 177 11 BD 228 | BD 377 43 | |BD 246B | BD 710 96
BD 178 |BD 178 15 BD 229 |BD 378 47 | |BD 246C | BD 712 96
BD179 |BD179 | 11 BD 230 |BD 379 43 [|BD 253 |BUW 24 | 380
BD180 |BD 180 | 15 BD 231 | BD 380 47 || BD 253A | BUW 25 | 384
BD181 |BD 181 | 19 BD 233 | BD 233 23 | |BD253B | BU 126 | 240
BD 182 |BD 182 19 BD 234 | BD 234 27 | | BD 253C | BU 326A | 255
BD 183 | BD 183 19 BD 235 |BD 235 23 [|BD262 |BD678 87
BD 185 | BD 435 51 BD 236 | BD 236 27 || BD 262A | BD 680 87
BD 186 | BD 436 55 BD 238 | BD 238 27 | [BD 262B | BD 682 87
BD 187 | BD 437 51 BD 239 | BD 239 31 BD 263 | BD 677 83
BD 188 |BD 438 | 55 BD 239A | BD 239A | 31 BD 263A | BD 679 83
BD 189 |BD439 | 59 BD 239B [ BD 239B | 31 BD 263B | BD 681 83
BD 190 | BD 440 63 BD 240 | BD 240 33 | ([BD 264 | BDW 24A| 121
BD 195 | BD 533 67 BD 240A | BD 240A | 33 | [ BD 264A | BDW 24B| 121

71 BD 240B | BD 240B | 33 | |BD 265 |BDW 23A| 117
67 BD241 |BD241 | 35 ||BD265A | BDW 23B| 117
71 BD241A |BD241A | 35 | [BD 266 |BDX54A| 177
67 BD 241B [BD241B | 35 | [BD 266A | BDX 54B | 177
71 BD 242 |BD 242 37 | |BD 266B | BDX54C | 177
91 BD 242A | BD 242A | 37 | |BD267 |BDX53A | 165

XXIX




CROSS REFERENCE GUIDE (continued)

TYPE

PAGE

TYPE

SaSATES
_NEAREST

PAGE

TYPE

_SGS-ATES
_NEAREST

PAGE

[ BD 267A

165

BD 378

BD 575

BD 533

67

BD 267B | BI

165

BD 379

BD 576

'BD534

71

BD 268

148

BD 380

BD 577

BD 535

67

BD 268A | BDV

148

BD 433

BD 578

BD536

71

BD 269

143

BD 434

BD 579

D537

67

BD 269A | BDW

| 143

BD 435

BD 580

D538

71

BD 271

67

BD 436

BD 585

D533

67

BD 272

71

BD 437

BD 586

D534

71

BD 273

67

BD 438

BD 587

D535

67

BD 274

71

BD 439

BD 588

D536

71

BD 275

67

BD 440

BD 589

Ul ololo v oo

D55

67

BD 276

71

BD 441

BD 590

*:Esb;sss’ -

71

BD 277

79

BD 442

BD 595

BD705

91

BD 278

75

BD 533

BD 596

BD706 -

96

| BD 301

67

BD 534

71

BD 597

BD707

91

BD 302

71

BD 535

67

BD 598

BD 708

96

BD 303

67

BD 536

71

BD 599

BD709

91

BD 304

71

BD 537

67

BD 600

BD 710

96

BD 311

125

BD 538

71

BD 601

BD711

91

[BD 312

50

BD 539

35-

BD 602

BD712

96

| 125

BD 539A | BD

S =

BD 605

BD 905

101

130

BD 539B | BD

35

BD 606

‘BD906

105

BD 539C | BD

35

BD 607

| BD 907

101

[ 165
| 177

BD 540

37

BD 608

‘BD 908

105

165

BD 540A

BD 242A

37

BD 609

BD 909

101

[ 177

BD 540B

BD 242B

37

BD 610

BD 910

105

C| 165

BD 540C

BD 242C

37

BD 633

BD 533

67

177

BD 543

BD905

101

BD 634

BD534

71

51

BD 543A

BD 907 -

101

BD 635

BD 535

67

BD 361A ||

51

BD 543B

BD909

101

BD 636

'BD536

71

BD 362

55

BD 544

D906 _

105

BD 637

BD537

67

BD 362A | B

55

BD 544A

'BD 908

|1 105

BD 638

BD538

71

BD 375

43

BD 544B

'BD910

105

BD 643

BDX 53

165

BD 376

47

BD 561

BD437

51

BD 644

BDX 54

177

43

BD 562

BD 438

55

BD 645

'BDX 53A

165

XXX




SGS-ATES SGS-ATES SGS-ATES

TYPE NEAREST PAGE TYPE NEAREST PAGE TYPE NEAREST PAGE

BD 646 |BDX54A| 177 | |[BD709 |BD 709 91 BD 908 | BD 908 105

BD 647 | BDX53B| 165 BD 710 (BD 710 96 BD 909 | BD 909 101

BD 648 |BDX54B| 177 | |BD 711 |BD 711 91 BD 910 | BD 910 105

BD 649 |BDX53C| 165 | |[BD712 |BD 712 96 | ([BD911 | BD 911 101

BD 650 |BDX54C| 177 | |BD 733 | BD 533 67 | ([BD912 |BD912 105

BD 663 | BD 663 75 BD 734 | BD 534 71 BD 933 | BD 239 31

BD 664 |BD 664 79 BD 735 | BD 533 67 | (BD 934 | BD 240 33

BD 675A | BD675A | 83 | |[BD736 |BD 534 71 BD 935 |BD239A | 31

BD 676A |BD676A | 87 | [BD 737 |BD 533 67 | |BD936 |BD240A| 33

BD 677 |BD 677 83 | [BD738 |[BD534 71 BD937 |BD239B| 31

BD 677A | BD677A | 83 | |BD795 |BD 705 91 BD938 |BD240B| 33

BD678 |(BD678 | 87 ||BD796 |BD 706 96 | [BD939 |BD239C | 31

BD 678A | BD 678A | 87 BD 797 | BD 707 91 BD 940 |BD240C| 33

BD 679 |BD679 83 [ |BD798 |BD 708 96 | (BD 943 | BD 533 67

BD 679A | BD 679A | 83 BD 799 |BD 709 91 BD 944 | BD 534 71

BD 680 | BD 680 87 | |BD 800 |BD710 96 .| (BD 945 | BD 535 67

BD 680A | BD680A | 87 | |BD801 |BD 711 91 BD 946 | BD 534 71

BD 681 |BD 681 83 | [BD802 |BD 712 96 | [BD 947 |BD 533 67

BD682 |BD682 | 87 ||BD805 |BD 905 101 BD 948 | BD 534 71

BD 695A | BDX 53 | 165 | |BD 806 |BD 906 105 | [BD949 |BD241A | 35

BD 696A |BDX54 | 177 | |BD 807 |BD907 | 101 BD950 |BD242A | 37

BD697 |BDX53A| 165 | [BD808 |[BD908 | 105 | |BD 951 |BD241B| 35

BD 697A | BDX53A | 165 | |BD 809 |BD 909 101 BD 952 |BD?242B| 37

BD 698 | BDX54A | 177 BD 810 |BD 910 105 BD 953 |BD241C| 35

BD 698A | BDX54A | 177 | |BD 895 |BDW93 | 143 | {[BD 954 |BD242C | 37

BD699 |BDX53B| 165 | [BD896 |BDW 94 | 148 BDT 62 | BDW 94A| 148

BD 699A | BDX53B| 165 | [BD 897 |BDW 93A| 143 | | BDT 62A | BDW 94B| 148

BD700 |[BDX54B| 177 | |BD 898 |BDW 94A| 148 BDT 62B | BDW 94C| 148

BD 700A [ BDX 54B| 177 [ |BD 899 | BDW 93B| 143 | [BDT 63 | BDW 93A| 143

BD701 |BDX53C| 165 | |[BD900 |BDW 94B| 148 || BDT 63A | BDW 93B| 143

BD702 |BDX54C| 177 ||BD901 |[BDW 93C| 143 | | BDT 63B | BDW 93C| 143

BD705 |BD705 | 91 ||BD902 |BDWO94C| 148 | [BDT 91 |BD907 | 101

BD706 |BD706 | 96 |[BD905 |BD905 | 101 BDT 92 | BD 908 105
BD 707 707 | 9 BD906 |[BD906 | 105 | [BDT93 |BD909 | 101

BD 708 96 BD 907 |BD907 | 101 BDT94 |[BD910 | 105

XXXI




CROSS REFERENCE GUIDE (continued)

TYPE sncéi:g? PAGE TYPE ?w%irgg“? PAGE TYPE ’Vsh,%iggg.ﬁ PAGE
BDT95 |[BD911 [ 101 | |BDW 63A|BDX53A | 165 | [BDX 34 |BDX54 | 177
BDT 96 [BD912 | 105 | | BDW 63B|BDX53B | 165 | | BDX 34A [ BDX 54A | 177
BDW 21 [BDW 21 | 109 | | BDW 63C| BDX 53C | 165 | |BDX 34B | BDX 54B | 177
BDW 21A| BDW 21A| 109 | |BDW 64 |BDX 54 | 177 | |BDX 34C | BDX 54C | 177
BDW 21B| BDW 21B| 109 | [BDW 64A| BDX 54A | 177 | |[BDX53 |BDX53 | 165
BDW 21C| BDW 21C| 109 | | BDW 64B| BDX 54B | 177 | |BDX 53A | BDX 53A | 165
BDW 22 [BDW22 | 113 | [BDW 64C|BDX 54C | 177 | |BDX 53B | BDX 53B | 165
BDW 22A| BDW 22A| 113 | [BDW 73 |BDW 93 | 143 | [BDX 53C | BDX 53C | 165
BDW 22B| BDW 22B| 113 | [ BDW 73A|_BDW 93A| 143 | [BDX 54 |BDX54 | 177
BDW 22C| BDW 22C| 113 | [ BDW 73B| BDW 93B| 143 | | BDX 54A | BDX 54A | 177
BDW 23 |BDW 23 | 117 | | BDW 73C| BDW 93C| 143 | | BDX 54B | BDX 54B | 177
BDW 23A| BDW 23A| 117 | [BDW 74 |BDW 94 | 148 | |BDX 54C | BDX 54C | 177
BDW 23B| BDW 23B| 117 | [ BDW 74A| BDW 94A( 148 | [BDX 60 |[BDX60 | 189
BDW 23C| BDW 23C| 117 | | BDW 74B| BDW 94B| 148 | [BDX 62 |BDX 86A | 200
BDW 24 [BDW 24 | 121 | | BDW 74C| BDW 94C| 148 | | BDX 62A | BDX 86B | 200
BDW 24A| BDW 24A| 121 | |BDW 91 |BDW 81 | 135 | |BDX 62B | BDX 86C | 200
BDW 24B| BDW 24B| 121 | [BDW 92 |BDW 92 | 139 | [BDX 63 |BDX85A | 195
BDW 24C| BDW 24C| 121 | [BDW 93 [BDW 93 | 143 | [BDX 63A | BDX 85B | 195
BDW 51 [BDW51 | 125 | | BDW 93A| BDW 93A| 143 | |BDX 63B | BDX 85C | 195
BDW 51A| BDW 51A| 125 | [BDW 93B| BDW 93B| 143 | |BDX 64 |BDX 88A | 210
BDW 51B| BDW 51B| 125 | [ BDW 93C| BDW 93C| 143 | |BDX 64A | BDX 88B | 210
BDW 51C| BDW 51C| 125 | [ BDW 94 ,:BDW 94 | 148 | | BDX 64B | BDX 88C | 210

|BDW 52 |BDW 52 | 130 | | BDW 94A| BDW 94A| 148 | |BDX 65 |BDX 87AT 205
BDW 52A| BDW 52A| 130 | [ BDW 94B| BDW 94B| 148 | | BDX 65A | BDX 87B | 205
BDW 52B| BDW 52B| 130 | [ BDW 94C| BDW 94C| 148 | | BDX 65B | BDX 87C | 205
BDW 52C| BDW 52C| 130 | |BDX 10 |BDX10 | 153 | [BDX70 |BDX71 | 193
BDW 53 |BDW 23 | 117 | [BDX 10C |BDX 10C| 153 | [BDX 71 [BDX71 | 193
BDW 53A| BDW 23A| 117 | |BDX 11 |BDX11 | 157 ||BDX77 |[BD709 | 91
BDW 53B| BDW 23B| 117 | [BDX 12 |BDX12 | 157 ||BDX78 |[BD710 | 96
BDW 53C|{ BDW 23C| 117 | |{BDX 13 |BDX 13 | 161 | [BDX 83 |BDX87 | 205
BDW 54 (BDW24 | 121 | [BDX 18 |BDX 18 | 163 | |BDX 83A | BDX 87A | 205
BDW 54A| BDW 24A| 121 | [BDX 33 |BDX53 | 165 | |BDX 83B |BDX 87B | 205
BDW 54B| BDW 24B| 121 | [BDX 33A | BDX 53A | 165° | | BDX 83C F'B)xa?g 205
BDW 54C| BDW 24C| 121 | [BDX 33B | BDX 53B | 165 | |[BDX 84 |BDX 88 | 210
BDW 63 |BDX53 | 165 | | BDX 33C | BDX 53C | 165 | | BDX 84A | BDX 88A | 210

XXX




SGS-ATES

SGS-ATES

SGS-ATES

TYPE NEAREST PAGE TYPE NEAREST PAGE TYPE NEAREST PAGE
BDX 84B | BDX 88B | 210 | |BU 104DP|BU 406D | 270 | |BU 411 | BU 607D | 290
BDX 84C [ BDX 88C | 210 | [BU106 |BU607 | 285 ||BU 412 |BU 607D | 290
BDX 85 [BDX85 | 195 | [BU107 |BUG607 | 285 ||BU 413 |BU 607D | 290
BDX 85A [ BDX 85A | 195 | [BU109 |BUG07 | 285 ||BUG06 |BUG606 | 285
BDX 85B | BDX 85B | 195 | [BU 109D |BU 607D | 290 | |BU 606D | BU 606D | 290
BDX 85C | BDX 85C | 195 | [BU109DP|BU 407D | 270 | [BU607 |BU 607 | 285
BDX 86 |BDX86 | 200 | |BU110 |BU607 | 285 | |BU 607D | BU 607D | 290
BDX 86A | BDX 86A | 200 | ([BU111 |BUW 24 | 380 | [BUG08 |BU608 | 285
BDX 86B | BDX 86B | 200 | ([BU125 |BU 125 | 232 ||BU 608D | BU 608D | 290
BDX 86C | BDX 86C | 200 | [BU 1255 |BU 125S | 236 | |[BU 806 |BU 806 | 295
BDX 87 [BDX87 | 205 |[BU126 |BU126 | 240 ||BU807 [BuUB807 | 295
BDX 87A [ BDX 87A | 205 | [BU129 |BU606 | 285 ||BU910 |BU910 | 301
BDX 87B | BDX 87B| 205 | [BU133 |BU126 | 240 | [BU911 |[BU911 | 301
BDX 87C [ BDX 87C | 205 | ([BU134 |BUW25 | 384 ||BU912 |BU912 | 301
BDX 88 [BDX88 | 210 | [BU137 |BUY69A | 528 | |BU920 |[BU 920 | 306
BDX 88A [BDX 88A | 210 | [BU310 |BU607 | 285 | [BU921 [BU921 | 306
BDX 88B | BDX 88B | 210 | |[BU311 |BU607 | 285 | [BU922 |BU922 | 306
BDX 88C | BDX 88C | 210 | [BU312 |BU607 | 285 ||BU930 |[BU930 | 312
BDX 91 [BDW21A| 109 | [BU322 |BU920 | 306 ||BU931 [BU931 | 312
BDX 92 |[BDW 22A| 113 | |[BU322A [BU922 | 306 | [BU932 [BU932 | 312
BDX 93 |BDW21B| 109 | |BU323 |BU930 | 312 ||BUR10 |BUR10 | 318
BDX 94 |BDW 22B| 113 | |[BU323A |BU932 | 312 | [BUR11 |[BUR11 | 321
BDX 95 |[BDW 21C| 109 | |[BU326 |BU326S | 260 | [BUR12 |BUR12 | 325
BDX 96 |BDW 22C| 113 | [BU 326A |BU 326A | 255 | |BUR13 |BUR13 | 329
BDY 57 |BDY57 | 215 | |[BU326S |BU326S | 260 | [BUR20 |[BUR20 | 334
BDY 58 |BDY58 | 215 ||BU361 |BUWS35 | 397 || BUR21 |BUR21 | 340
BDY90 |BDY90 | 218 ||[BU406 |[BU406 | 264 ||[BUR22 |BUR22 | 346
BDY 91 [BDY 91 | 218 | [BU 406D |[BU 406D | 270 | [BUR23 |BUR23 | 352
BDY 92 218 | [BU 406H |BU 406H | 264 | |BUR24 |BUR24 | 354
BFX 34 | 220 ||BU407 |BU407 | 276 | |BUR50 |BURS50 | 356
BSS 44 | 224 | [BU 407D |BU 407D | 270 | |BUR51 |BURS51 | 362
BSW 67 228 | [BU 407H |BU 407H | 276 | |BUR52 |BURS52 | 368
BSW 68 68 | 228 | |BU408 |[BU408 | 264 ||BUS11 |BUW26 | 388
BU 104 6 | 285 | [BU 408D |[BU 408D | 270 | |BUS12 |[BUW35 | 397
BU 104D | BU € 290 | ([BU409 |BU409 | 282 ||BUS 12A [BUW 36 | 397

XXX




CROSS REFERENCE GUIDE (continued)

TYPE s,‘%igggf PAGE TYPE i‘ﬁn“ggf PAGE TYPE %%ﬁ:gg.f PAGE
BUS13 |BUX48 | 490 ||BUX16C|BUW 24 | 380 | |BUX80 |BUX80 | 498
BUS 13A | BUW 46 | 402 | [BUX 17 [BUX41N| 470 | |BUX82 |BUX82 | 503
BUV20 |BUR20 | 334 | [BUX17A[BUX 42 | 476 |[BUX97 |[BUX97 | 508
BUV21 |BUR21 | 340 | [BUX17B|BUW 44 | 402 | |BUX97A | BUX 97A | 508
BUV22 |BUR22 | 346 | [BUX17C|BUW 44 | 402 | |BUX97B | BUX 97B | 508
BUV23 |BUR23 | 352 | |BUX18 |BUX41 | 464 ||BUY 18S|BUY 18S | 512
BUV24 |BUR24 | 354 | |BUX 18A |BUX42 | 476 | |BUY 47 |BUY 47 | 515
BUV25 |BUR24 | 354 | |BUX18B|[BUWS35 | 397 | |BUY 48 |[BUY 48 | 515
BUW 24 |BUW 24 | 380 | [BUX 18C|BUW 35 | 397 | |BUY 49S | BUY 49S | 520
BUW?25 |BUW 25 | 384 | [BUX20 [BUX?20 | 440 [|BUY57 [BUX40 | 458
BUW26 |BUW 26 | 388 | |BUX20S [BUX20 | 440 ||[BUYS58 |BUX41IN| 470
BUW32 |BUWS32 | 392 | |BUX21 |[BUX21 | 446 | |BUY68 |BUY68 | 524
BUW 34 [BUW 34 | 397 | [BUX21S [BUX 21 [ 446 ||BUY 69A | BUY 69A | 528
BUW35 |BUWS35 | 397 | [BUX22 [BUX22 [ 452 ||BUY 69B|BUY 69B| 528
BUW36 |BUW36 | 397 | |BUX23 |BUR23 | 352 | | BUY 69C|BUY 69C | 528
BUW 44 | BUW 44 1 402 | |BUX24 |BUR24 | 354 ||MJ424 |BUWS35 | 397
BUW 45 |BUW45 | 402 | |BUX25 |BUR?24 | 354 | [MJ425 |BUW S5 | 397
BUW 46 |BUW 46 | 402 | |BUX28 |BU920 | 306 | |MJ900 |MJ900 | 531
BUWS57 |BUX10 | 412 | |BUX29 |BU921 | 306 ||{MJ901 |MJ901 | 531
BUWS58 |BUX 11N | 424 | [BUX37 [BU931 | 312 ||MJ 1000 | MJ 1000 | 531
BUW 66 |BUWG66 | 407 | |BUX40 |BUX40 | 458 ||MJ 1001 | MJ 1001 | 531
BUW 67 |BUWG67 | 407 | |BUX 40A [BUX 40 | 458 ||MJ 2500 | MJ 2500 | 533
BUW 73 | BUX 11 | 418 | |BUX 40S |BUX 40 | 458 | [MJ 2501 | MJ 2501 | 533
BUX10 |[BUX10 | 412 | |BUX41 |BUX41 | 464 |[MJ 2955 | MJ 2955 | 535
BUX 10S | BUX 10 | 412 | |BUX 41N | BUX 41N | 470 | [ MJ 3000 | MJ 3000 | 533
BUX 11 |BUX11 | 418 | |BUX41S|BUX41 | 464 || MJ 3001 | MJ 3001 | 533
BUX 11N | BUX 11N | 424 | |[BUX 42 |BUX42 | 476 | |MJ 3029 | BUW 24 | 380
BUX 11S | BUX 11 | 418 | [BUX 43 |[BUX43 | 482 | |MJ 3030 | BUW 25 | 384
BUX 12 |[BUX12 | 430 | |[BUX 44 |BUX44 | 484 | [MJ 3040 |BU920 | 306
BUX 13 |BUX 13 | 436 | [BUX45 [BUW34 | 397 ||MJ 3041 |BU 920 | 306
BUX14 |BUX14 | 438 | |BUX46 |BUX46 | 486 ||MJ3042 [BU920 [ 306
BUX15 |BUW44 | 402 | |BUX 47 [BUX47 | 488 ||MJ4030 | BDX 87A | 205
BUX 16 [BUW24 | 380 | |BUX48 [BUX48 [ 490 ||MJ10000{BU 930 | 312
BUX 16A | BUW 24 | 380 | [BUX77 |[BUX 77 | 496 ||MJ10001| BU 931 | 312
BUX 16B | BUW 24 | 380 | |BUX78 |[BUX78 | 496 | |MJ10002| BU 920 | 306




SGS-ATES

SGS-ATES

SGS-ATES

TYPE NEAREST PAGE TYPE NEAREST PAGE TYPE NEAREST PAGE
MJ 10003| BU 921 306 || TIP 30 TIP 30 542 | |TIP111 [TIP 111 556
MJ 10012| BU 931 312 [ |TIP30A |TIP30A | 542 | [TIP112 |TIP 112 | 556
MJ 13014/ BUW 34 | 397 || TIP30B |[TIP30B | 542 [ |TIP 115 |TIP 115 | 558
MJ 13015 BUW 34 | 397 | | TIP30C |TIP30C | 542 | [TIP116 |TIP116 | 558
MJ 13330 BUX 41 464 | | TIP 31 TIP 31 544 | [TIP 117 | TIP 117 | 558
MJ 13331|BUX 42 | 476 | |TIP31A |TIP31A | 544 | |TIP120 |TIP 120 | 560
MJ 13332 BUR23 [ 352 | |TIP31B [TIP31B | 544 | |TIP 121 |TIP 121 560
MJ 13333 BUR24 | 354 [ |TIP31C |TIP31C | 544 | [TIP122 |TIP 122 | 560
MJ 13334| BUR 24 | 354 | |TIP 32 TIP- 32 546 | |TIP 125 |TIP 125 | 562
MJE 341 | BU 325 245 [ | TIP32A |TIP32A | 546 | [TIP126 |TIP 126 | 562
MJE 344 | BU 325 245 | [TIP32B |TIP32B | 546 | |TIP 127 |TIP 127 | 562
MJE 700 [ MJE 700 | 537 | | TIP32C |TIP32C | 546 | [TIP 130 |TIP 130 | 564
MJE 701 | MJE 701 | 537 [ | TIP 41 TIP 41 548 | |TIP 131 | TIP 131 564
MJE 702 | MJUE 702 | 537 | |[TIP41A |TIP41A | 548 | [TIP132 |[TIP 132 | 564
MJE 703 [ MJE 703 | 637 | |TIP41B |TIP41B | 548 | |TIP 135 |TIP 135 [ 566
MJE 800 | MJE 800 | 537 | |TIP41C |[TIP41C | 548 | |TIP 136 |TIP 136 | 566
MJE 801 | MJE 801 | 537 || TIP 42 TIP 42 550 | [TIP 137 |TIP 137 | 566
MJE 802 | MJE 802 | 537 | | TIP 42A |TIP 42A | 550 | |TIP 150 |BU 910 301
MJE 803 | MJE 803 | 537 | |TIP42B |TIP42B | 550 | [TIP 151 |BU 910 301
SE 9300 | BDW 93A| 143 | | TIP42C |TIP 42C | 550 | [TIP 152 |BU 911 301
SE 9301 |BDW 93B| 143 || TIP 73 BD 905 101 [ |TIP 660 |BU 920 306
SE 9302 | BDW 93C| 143 | | TIP 73A | BD 907 101 [ |TIP 661 |BU 920 306
SE 9303 |BDX87A | 205 | |TIP 73B | BD 909 101 | | TIP 662 |[BU 921 306
SE 9304 [BDX87B| 205 | |TIP73C |BD 911 101 2N 3055 | 2N 3055 | 568
SE 9305 |BDX87C| 205 | |TIP74 - | BD 906 105 | | 2N 3055C| 2N 3055C| 153
SE 9400 |BDW 94A| 148 | | TIP 74A | BD 908 105 [ | 2N 3055E| 2N 3055E| 570
SE 9401 |BDW 94B| 148 | [TIP 74B | BD 910 105 [ | 2N 3055H| 2N 3055H| 153
SE 9402 | BDW 94C| 148 | [TIP74C | BD 912 105 | [2N 3233 |[2N 3442 | 157
SE 9403 [BDX 88A | 210 | | TIP100 |BDX53A | 165 | [2N 3418 [2N 3418 | 574
SE 9404 |BDX88B | 210 | |TIP 101 |BDX53B| 165 | [2N 3419 [2N 3419 | 574
SE 9405 [BDX88C | 210 | |TIP 102 |BDX53C| 165 | [2N 3420 |2N 3420 | 574
TIP 29 TIP 29 540 [ | TIP105 |BDX54A | 177 | [2N 3421 |2N 3421 | 574
TIP29A |[TIP29A | 540 [ [TIP 106 |BDX54B| 177 | |2N 3439 |2N 3439 | 577
TIP29B |TIP29B | 540 | |TIP 107 [BDX54C | 177 | |2N 3440 |2N 3440 | 577
TIP29C |TIP29C | 540 | [TIP110 |TIP 110 | 556 ||2N 3442 |2N 3442 | 157

XXXV




CROSS REFERENCE GUIDE

(continued)

“TYPE i&i;‘ggf PAGE TYPE | %%i&ggf PAGE
| 2N 3445 2N 4902 | BDW 22A| 113 | [2N 5339 |2N 5339 | 633
2N 3446 2N 4903 |BDW 22B| 113 | [2N 5490 |BD 705 | 91
[ 2N 3553 2N 4904 |BDW22 | 113 |[2N 5492 {BD 707 | 91
2N 3554 | 2N 4905 |BDW 22A| 113 [ [2N 5494 |BD 705 | 91
2N 3713 2N 4906 | BDW 22B| 113 | |2N5496 [BD709 | 91
2N 4910 |2N 4910 | 610 | |2N 5671 |2N 5671 | 645
2N 3715 2N 4911 | 2N 4911 | 610 | [2N 5672 [2N 5672 | 645
2N 3716 2N 4912 |2N 4912 | 610 | |2N 5681 |BSW 67 | 228
2N 3719 2N 4913 |BDW 21 | 109 | |2N 5682 | BSW 67 | 228
2N 3720 2N 4914 | BDW 21A| 109 || 2N 5758 | BDW 510| 125
2N 3789 | 2N 4915 |BDW 21B| 109 | [2N 5781 |BSS 44 | 224
2N 3790 2N 5038 |2N 5038 |.613 | [2N 5782 |BSS 44 | 224
2N 3791 2N 5039 |2N 5039 | 613 | [2N 5783 [BSS 44 | 224
| 2N 3792 2N 5067 |BDW 21 | 109 | |2N 5784 |BUY 68 | 524
| 2N 3830. 2N 5068 109 [ |2N 5785 |BUY 68 | 524
2N 3831 2N 5069 B| 109 | |2N 5786 |BUY 68 | 524
| 2N 3867 2N 5157 | 397 | |2N'5838 |BUW 24 | 380
2N 3868 2N 5190 | 625 | |2N 5839 | BUW 24 | .380
2N 3902 2N 5191 625 | [ 2N 5840 |BUW 24 | 380
2N 3924 2N 5192 625 | [2N 5867 | BDW 22A| 113
2N 4150 | 2N 5193 629 | [2N 5868 |BDW 22B| 113
2N 4234 2N 5194 629 | | 2N 5869 | BDW 21A| 109
2N 4235 2N 5195 629 | |2N 5870 | BDW 21B| 109
2N 4236 2N 5239 380 | [2N 5871 | BDW 22A| 113
2N 4237 2N 5240 - | 380 | |2N 5872 |BDW 22B| 113
2N 4238 2N 5241 | | 397 | | 2N 5873 fBDW 21A| 109

[ 2N 4239 2N 5294 67 | [ 2N 5874

2N 4347 2N 5296 67 | | 2N 5875

2N 4895 2N 5298 67 | [ 2N 5876 .

2N 4896 2N 5333 224 | | 2N 5877 ,2N 5877 662
2N 4897 2N 5334 524 | |2N 5878 |2N 5878 | 662
2N 4898 | 2N 5335 515 | | 2N 5879 | BDW 52A| 130
2N 4899 2N 5336 633 | [ 2N 5880 | BDW 52B| 130
2N 4900 2N 5337 | 633 | [2N 5881 | BDW 51A| 125
2N 4901 2N 5338 633 | [2N 5882 |BDW 51B| 125




SGS-ATES

SGS-ATES

SGS-ATES

TYPE NEAREST PAGE TYPE NEAREST PAGE TYPE NEAREST PAGE
2N 6032 |2N 6032 | 667 | | 2N 6246 | BDW 52A| 130 [ |2N 6488 | 2N 6488 | 715
2N 6033 [2N 6033 | 667 | | 2N 6247 | BDW 52B| 130 | [2N 6489 | 2N 6489 | 718
2N 6034 [2N 6034 | 672 | | 2N 6249 |BUX 41 464 || 2N 6490 [2N 6490 | 718
2N 6035 [2N 6035 | 672 | |2N 6250 |BUX 42 | 476 | [2N 6491 | 2N 6491 | 718
2N 6036 |2N 6036 | 672 | | 2N 6251 |BUW 44 | 402 | [2N 6496 | 2N 6496 | 613
2N 6037 |2N 6037 | 676 | |2N 6274 |BUR20 | 334 | |2N 6510 | BUW 25 | 384
2N 6038 |2N 6038 | 676 | [2N 6275 |BUR20 | 334 [ |2N 6511 | BUW 34 | 397
2N 6039 |2N 6039 | 676 | [2N 6276 |BUR21 | 340 [ |2N 6512 | BUW 34 | 397
2N 6040 | BDX54A | 177 | |[2N 6277 |BUR21 | 340 | |[2N 6513 | BUW 34 | 397
2N 6041 |BDX54B| 177 | | 2N 6288 | 2N 6288 | 698 | |2N 6514 | BUW 34 | 397
2N 6042 | BDX54C | 177 | |2N 6290 | 2N 6290 | 698 | | 2N 6531 | BDX 53C| 165
2N 6043 |BDX53A | 165 | |2N 6292 | 2N 6292 | 698 | [2N 6532 | BDX 53C | 165
2N 6044 [BDX 53B | 165 | |2N 6303 | 2N 6303 | 589 | [2N 6542 | 2N 6542 | 721
2N 6045 [BDX53C| 165 | |2N 6306 |BUW 34 | 397 | [2N 6543 | 2N 6543 | 721
2N 6050 |[2N 6050 | 680 | |2N 6307 |BUW 35 | 397 | [ 2N 6544 | 2N 6544 | 724
2N 6051 | 2N 6051 | 680 | | 2N 6308 | BUW 35 | 397 | |2N 6545 | 2N 6545 | 724
2N 6052 [2N 6052 | 680 | |[2N 6338 | BUX 10 | 412 [ |2N 6546 | 2N 6546 | 727
2N 6053 [2N 6053 | 685 | [2N 6339 |BUX 10 | 412 [ |2N 6547 |2N 6547 | 727
2N 6054 [2N 6054 | 685 | |2N 6340 | BUX 11N | 424 [ |2N 6569 |[BDW 51 | 125
2N 6055 | 2N 6055 | 689 | |2N 6341 |BUX 11N | 424 | |2N 6573 | BUW 44 | 402
2N 6056 |2N 6056 | 689 | [2N 6354 | 2N 6354 | 708 | | 2N 6574 | 2N 6546 | 727
2N 6057 | 2N 6057 | 693 | |2N 6383 | BDX 87 | 205 ||2N 6575 | BUW 45 | 402
2N 6058 | 2N 6058 | 693 | [2N 6384 | BDX 87A | 205 | | 2N 6594 [ BDW 52 | 130
2N 6059 |2N 6059 | 693 | [2N 6385 |BDX 87B| 205 | |2N 6648 | BDX 88 | 210
2N 6099 |2N 6099 | 193 | [2N 6386 |2N 6386 | 712 | | 2N 6649 |BDX 88A | 210
2N 6107 [2N 6107 | 698 | | 2N 6387 |2N 6387 | 712 | [2N 6650 | BDX 88B | 210
2N 6109 |2N 6109 | 698 | [2N 6388 |2N 6388 | 712 | |2N 6666 | BDX54 | 177
2N 6111 [2N 6111 | 698 | |2N 6469 |BDW 52 | 130 | [2N 6667 | BDX 54A | 177
2N 6121 [2N 6121 | 700 | |2N 6470 |BDW 51 | 125 [ |2N 6668 [ BDX54B| 177
2N 6122 [2N 6122 | 700 | | 2N 6471 | BDW 51A| 125 | | 40251 40251 161
2N 6123 | 2N 6123 | 700 | [2N 6472 | BDW 51B| 125
2N 6124 | 2N 6124 | 704 | 2N 6473 |BD 711 [ 91
2N 6125 | 2N 6125 | 704 | 2N 6475 | BD 712 96
2N 6126 |2N 6126 | 704 | [ 2N 6486 |2N 6486 | 715
2N 6226 | BDW 52C| 130 | | 2N 6487 | 2N 6487 | 715
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ALPHABETICAL LIST OF SYMBOLS

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

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

Frequency
Transition frequency
Voltage gain

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

Common emitter, static value of the forward current transfer ratio

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

Base current

Turn-on current

Turn-off current

Base forward current

Base forward peak current

Base peak current

Base reverse current

Base reverse peak current

Collector current

Collector cutoff current with emitter open
Collector cutoff current with base open

Collector cutoff current with specified resistance between emitter
and base

Collector cutoff current with emitter short-circuited to base

Collector cutoff current with specified reverse voltage between
emitter and base

Collector peak current
Drain current

Emitter current

XXXV



Rth j-amb

Rth j-case

VBE (sat)
V@r)ceo

V(er) 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

Rise time

Storage time

Storage temperature

Base-emitter voltage

Base-emitter saturation voltage
Collector-base breakdown voltage with emitter open

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

V(@R cer Collector-emitter breakdown voltage with specified resistance

V(er) ces Cb20I|ector-emitter breakdown voltage with emitter short-circuited to
ase

V(er) cev Collector-emitter breakdown voltage with specified reverse voltage
between emitter and base

VeRr) eBO Emitter-base breakdown voltage with collector open

Ves Collector-base voltage

Veeo Collector-base voltage with emitter open

Vee Collector-emitter voltage

Veek Knee voltage at specified condition

Vceo Collector-emitter voltage with base open

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

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

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

Ve (sat) Collector-emitter saturation voltage

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

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

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

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

Ves Emitter-base voltage

Veso Emitter-base voltage with collector open

Ve Continuous DC forward voltage

Vv Input voltage of a specified circuit

Vi Continuous DC reverse voltage

Vim . Peak reverse voltage '

Zge Impedance between base and emitter

Z Input impedance
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RATING SYSTEMS FOR ELECTRONIC DEVICES

A. DEFINITIONS OF TERMS USED

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

b. Characteristic. A characteristic is an inherent and measurable property of a devi-
ce. Such a property may be electrical, mechanical, thermal, hydraulic, electro-ma-
gnetic, 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 consideratjon 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 equipment ope-
rating at the stated normal supply-voltage.

The Absolute Maximum Rating System is commonly used for semiconductor devices.
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ACCESSORIES AND MOUNTING INSTRUCTIONS

TO-3

ACCESSORY ASSEMBLY NUMBER MECH
UNI-CODE | MATERIAL | DATA
TYPE Qty| KIT1 KIT 2 Page
CHEESE HEAD Mox1h STEEL
SCREWS 2 |NRO21D NICKEL
SLOTTED UNI242 | piaTED
*
MICA *
1 | 495320-CT2 | 495320-CT2 MICA XXXVHI
WASHER -
INSULATING
2 (DFO38B DF 03B NYLON XXXIY
BUSHES
STEEL
WASHERS 2 | NRO24A NICKEL XXXl
PLATED
LOCK STEEL
2 | NR0268B 4UNI3703 | NICKEL
WASHERS PLATED
HEXAGON STEEL
4 | NR022D M4 UNI 5590 | NICKEL
NUTS PLATED
BRASS TIN
SOLDER LUG | 1 | NRO23A XXXVI
PLATED
$-0375/2

% 495320-CT3 FOR MODIFIED TO-3 ‘(see 2N6032 and 2N6033)
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ACCESSORIES AND MOUNTING INSTRUCTIONS (continued)

TO-66

ACCESSORY ASSEMBLY NUMBER MECH.
UNI-CODE | MATERIAL |DATA
TYPE Qty| KIT1 KIT 2 Page
CHEESE HEAD . M3xle STEEL
SCREWS 2 | NRO21C NICKEL
SLOTTED UNI 242 | paTED
MicA 1 |oF3t cta [DF 31 CTA
; MICA
WASHER Xxxv
INSULATING |, | bF o3¢ DF 03C
NYLON
BUSHES Xxxv
STEEL
WASHERS 2 | NR024B NICKEL XXXVII
PLATED
LOCK STEEL
2 | NRO26A 3UNI3703 | NICKEL
WASHERS PLATED
HEXAGON STEEL
4 | NRO22C M3 UNI 5590 | NICKEL
/ NUTS PLATED
., A | 0238 BRASS TIN
SOLDER LU NR
\i‘ /_" BLATED | XXXV

,,
0
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TO-126 (SOT-32)

HEAT SINK
max 2 mm

ACCESSORY | ASSEMBLY NUMBER MECH.
UNI-CODE | MATERIAL | patA
TYPE Q| KIT1 KIT 2 Page
CHEESE HEAD M3x14 STEEL
SCREW 1 | NRoO21C ot 20g | NICKEL
SLOTTED ! PLATED
Lock STEEL C72
NR 026E

WASHER TNR Ui 3565 | XXV
INSULATING

1 | bFoza DF 02A MiCA XXXIV
BUSHE

STEEL
WASHER 1 | NRO24B NICKEL XXXVII
PLATED

LOCK STEEL

1 | NRO26A 3UNI 3703 | NICKEL
WASHER PLATED
HEXAGON STEEL

1 | NRO22C M3 UNI 5530 | NICKEL
NuT PLATED
5-0340/2
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ACCESSORIES AND MOUNTING INSTRUCTIONS (continued)

TO-220

ACCESSORY ASSEMBLY NUMBER MECH,

UNI-CODE | MATERIAL | DATA

@ TYPE Qty| KIT1 KIT 2 Page
CHEESE HEAD M3x14 STEEL
SCREW 1 | NRO21C NICKEL

SLOTTED UNI'242 | b atED
RECTANGULAR | | \r 231 cTB chE:sL L
XXXVIII
WASHER PLATED
\ MICA .
WASHER 1 |bFi03cTc |DF103CTC MiCA XXXVI
INSULATING |\ | e o3¢ DF 03C
NYLON
BUSHE XXX
STEEL
WASHER 1 | NRO24B NICKEL  |xxxvi
PLATED
Lock _ STEEL
JEAT SN WASHER 1 | NRO26A 3UNI3703 | NICKEL
max 2 mm @ PL‘ATED
HEXAGON STEEL
2 | NRO22C M3.UNI 5590 | NICKEL
NUTS PLATED
. ozse BRASS TIN
SOLDER LUG | 1 | NR
pLATED | XXXVI

5-0388/2
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TO-220

HEAT SINK
max 2 mm

ACCESSORY ASSEMBLY NUMBER MECH,
UNI-CODE | MATERIAL | DATA
TYPE Qy | KITY KIT 2 Page
CHEESE HEAD M3x1d STEEL
SCREWS 1 | NRO2IC ,  [tuckel
SLOTTED UNI 24 PLATED
INSULATING |\ | e 030 | oF 030 NYLON
BUSHING xxxiv
MICA X
1 | bFioactc | DF103CTC MICA XXV
INSULATOR
METAL STEEL
R 1 NR 024 B NICKEL XXXVl
WASHE PLATED
Lock STEEL
1 | NRO26A 3UNI3703 | NICKEL
WASHER PLATED
STEEL
HEXAGON 2 | NRO22¢C M3UNIS530 | NICKEL
NUTS PLATED

5-0389/2
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ACCESSORIES AND MOUNTING INSTRUCTIONS (continued)

DF 02A
‘;QOS%OJO
A-0025/1
TYPE MATERIAL NOTE
DF 02 A MIcA
DF 03

| -
T T
R S
O.12X45>_\I
A-0024/1

TYPE MATERIAL a b < d e f NOTE
DF03 B Nylon 8 max| 41 56 |11 max| 16
DFO3 C Nylon 8 max| 31 41 |1 max| 1.6
DFO03D Nylon 5.5max| 3.1 3.88 1.8 1.2
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DF 31 CTA 34

244
14.7
’ &
o8] @ —_— D
Sl Gy ™ \J i
_.¢___
!
ml 115
<
S
? A-~0028
[rvee T MATERIAL ~ [note ]

|DF 31CTA ‘Mi:a ASTMD351-57T (V5) L—

DF 103 CTC
R=2
3.1 -\
- "
. - .
u
) I
14.
4.8 0.0
22 0.05
A-0026/2
TYPE MATERIAL NOTE

DF 103CTC| MICA
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ACCESSORIES AND MOUNTING INSTRUCTIONS (continued)

NR 023 . 18
12.5
0 ml hl &,
/ I
=5 >
~S—
* ; = 2.5
w
S
= A-0007/4
TYPE MATERIAL @ |NOTE
NR 023 A Brass Tin plated | 4.2
NR 023 B “ " 3.2
NR 024
4’ }
| -
b
A-0027
TYPE MATERIAL a b c | NOTE
NR 024 A |Steel nickel plated |4.10 | 6.5 1
NR 024B | » » » 1310 |5,3 1




NR 026 E

<

120°
L& .

di

D1

D

wn

A-0022

TYPE

max

dj

min

max

D
min

NOTE

NR 026 E

3.3

3.1

71

6.8

MATERIAL: Steel nickel plated

NR 231 CTB

5.6

A-0023/2

TYPE

| maTERIAL

NOTE

NR 231 CTB|Steel nickel plated
|

LI




ACCESSORIES AND MOUNTING INSTRUCTIONS (continued)

495320 CT2 495320 CT3
42 42
. 301 ' 304
16.9 16.9
S
2| 2l 4 Fany @l o o ant
3| 23 v Ay sl 93 v NN

A-0003/2

005
IS
0.05
-
|
1
N

A-0030

LIl
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EPITAXIAL PLANAR NPN

MEDIUM POWER LINEAR AND SWITCHING APPLICATIONS

The BD 135, BD 137, BD 139 are silicon epitaxial planar transistors in Jedec TO-126
plastic package, designed for audio amplifiers and drivers utilizing complementary or

quasi complementary circuits.

The complementary PNP types are the BD 136, BD 138 and BD 140 respectively.

ABSOLUTE MAXIMUM RATINGS

BD135| BD 137 | BD 139

Vego  Collector-base voltage (I g= 0)
CEO Collector-emitter voltage (I g= 0)
EBO Emitter-base voltage (I c= 0)

lc Collector current

lem Collector peak current

Ig Base current

Piot Total power dissipation at T ;45¢<25°C
T amp £25°C

Taig Storage temperature

T, Junction temperature

45V
45V

60V | 80V
60V 8ov
5V
1.5A
3A
0.5A
12.5W
1.25W
-55to 150°C
150°C

MECHANICAL DATA

5/80

Dimensions in mm



BD 135

BD 137
- BD 139
THERMAL DATA
Rihj-case Thermal resistance junction-case max 10 °C/W

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

Parameter Test conditions Min. Typ. Max. | Unit
lcso Collector cutoff Vcg=30V 0.1 | HA
current (I :=0) T case= 125°C
= 10 | pA
leso Emitter cutoff Vgg=5V 10 | MA
current (l;=0)
Vo (sus)” Collector emitter lc =30mA
sustaining voltage forBD135 45 Vv
(Ig=0) forBD137 60 Vv
for BD139 80 \'
Ve say” Collector-emitter lc =500mA |g =50mA 05 | V
saturation voltage
Vige* Base-emitter lc =0.5A V=2V 1|1V
on voltage
hee* DC current gain lc =5mA  Vcge=2V 25 -
lc =0.5A Vgg=2V 25 -
All types
lc =150mA V=2V
for BD135 40 250 | —
for BD137, BD139 40 160 —

* Pulsed pulse duration= 300usec, duty cycle < 2%

Available in hee groups
(lc=150mA; Ve= 2V)

Min.  Max.
hgggroup 6 40 100
10 63 160
16 100 250




6-4003
k. =
w s
¢ lc MAX PULSED o
3 l I 110 ps
2 t hL [ 100 us
L T MAX 111 1ms
. C INT. ~\; \\ \
8 N
s NTX
‘ DC OPERATION
) [ [T
[ FOR SINGLE NON }\t\
. [REPETITIVE PULSE [\
10
€
3
2 BD 135=
B
10-2
2 4 6 8 2 4] 6 8 2 4 6 8
1 10 102 Ve W)
Collector-emitter saturation voltage
G-4005
VeE(sat I hre=20] ]
(mv)
400
1
,hFE=10 I
300
IH |
1
200
100 /
0 1
2 4 68 2 4 68 2 4 68 2

L 68
Ic W

100

50

VBE
)

05

DC current gain

G-4004
o N,
N\
g =2V
2 4L 68 2 4L 6 8 2 4L 68
10 10? 103 Ic (mA)
Base.emitter voltage
G-4006
VBE (sat)
(heg=10)
-1
A |
=
= =1 LVBE(on)
(Veg=-5V
11
2 4L 68 2 468 2 L 68 2 4L 68
02 10-2 10! 1 I A




EPITAXIAL PLANAR PNP

BD 136
-~ BD 138
'BD 140

MEDIUM POWER GENERAL PURPOSE TRANSISTORS

The BD 136, BD 138, BD 140 are silicon epitaxial planar PNPtransistors in Jedec TO-
126 plastic package, designed for audio amplifiers and drivers utilizing complemen-

tary or quasi-complementary circuits.

The complementary NPN types are respectively the BD 135, BD 137 and BD 139.

ABSOLUTE MAXIMUM RATINGS

BD 136 IBD138| BD 140

Vego  Collector-base voltage (1g=0)

Veeo Collectar-emitter voltage (1 g=0)

Vego  Emitter-base voltage (| ;=0)
Collector current

|

|§M Collector peak current

Iy Base current

Prot Total power dissipation at T, <25°C
T amb <25°C

Teg Storage temperature

T Junction temperature

-45V I -60V \ -80V
-45V -60V -80V
-5V
-1.5A
-3A
-0.5A
12.5W
1.25W
-55t0 150°C
150°C

MECHANICAL DATA

Dimensions in mm




THERMAL DATA

Rihjcase  Thermal resistance junction-case max 10 °C/W

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

Parameter Test conditions Min. Typ. Max. | Unit
lceo Collector cutoff V cg=-30V -0.1 | pA
current (1 =0) T 0se=125°C
Vcg=-30V -10 | pA
lego Emitter cutoff Vegg=-5V -10 | pA
current (1,=0)
Vieo (sus) *Collector-emitter g =-30mA
sustaining voltage for BD136 -45 \Y;
(l1g=0) for BD138 -60 \Y
‘ for BD140 -80 \"
Ve say* Collector-emitter lc =-0.5A 15 =-0.05A -0.5 | V
saturation voltage
Vge* Base-emitter lc =-0.5A V=-2V 1]V
voltage
hee* DCcurrent gain lg =-5mA Vgeg=-2V 25 -
IC =-0.5A VCE=’2V 25 —
All types
Il =-150mAV ge=-2V —
for BD136 40 250 | _
for BD138, BD140 40 160
* Pulsed: pulse duration =300us, duty cycle <2%
Available inhee groups Min.  Max.
(lc=-0.15A Ve=-2V) heegroup 6 40 100
10 63 160

16 100 250




 BD 136
BD138
~'BD 140

Safe operating areas : DC current gain
_ 6-4007 G-4008
sl o= =T hFE
@ ° TS o operarion»
« {Ic MAX PULSED A —
ﬂ 10ps CE =~
: |1 1 } N ose
1
®icMAxconT. TN \ Hir-'ms
1, \‘\ \ 100
6 N
. I\
OC OPERATION—
L \ N
FOR SINGLE NON \ N
REPETITIVE PULSE NN \
10- o 50 \
6
4 A
BD 136 ——H
2 BD 138
BD 140
10-2 3 4 6 8 2 4] 6 8 1 4 68 0 2 L 68 2 4L 68 2 i 68
1 10 s 102 Vg V) 10 102 103 _[C(mA)
Collector-emitter saturation voltage Base-emitter voltage
G-4009 G-4010
~VeE(sat; i hpg=20 || -VBE
() : W
400
15
]
I heg=10]]
300 - i 1 VBE(sat)
(hgE =10)
1
-1
200 at I
et T Ve
i %‘ i (Veg =-5V) [T7]
/T 08
10 b1l
o il o
2 468 2 468 2 4 68 2 4 68 2 468 2 .68 2 L 68 2 .68
10-3 102 10! 1 -Ig W 10-3 10-2 10+ LR PR7Y




SINGLE-DIFFUSED MESA NPN

AUDIO POWER AMPLIFIER

The BD 142is a single-diffused mesa silicon NPN transistorin Jedec TO-3 metal case. Itis
intended for a wide variety of intermediate and high power applications and is particularly
recommended as an audio power amplifier.

ABSOLUTE MAXIMUM RATINGS

Vero Collector-base voltage (Ig = 0) 50 \Y
Veey Collector-emitter voltage (Vg = -1.5V) 50 \

ceo  Collector-emitter voltage (Ig=0) 45 \
VEgo Emitter-base voltage (I = 0) 7 \Y
[ Collector current 15 A
I Base current 7 A
Piot Total power dissipation at T, < 25°C A7 W
Tetg Storage temperature -65t0 200 °C
T Junction temperature 200 °C
MECHANICAL DATA Dimensions in mm




BO M2

THERMAL DATA

Rinj

-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
loev Collector cutoff Vee= 40V 2 | mA
: current
lego Emitter cutoff Vgg= 7V 1| mA
current (I = 0)
Veev* Collector-emitter lc = 100mA 50 \'
voltage (Vgg = -1.5V)
Veeo (sus)” C‘o|lectobr-emitter lc = 200mA 45 \Y
. voltage (Ig=0)
Vce gany®  Collector-emitter lc =4A lg =04A 11 |V
saturation voltage :
Vge* Base-emitter voltage | I = 4 A Vee= 4V 15| V
heg* DC current gain Gr. 4 Ilc = 500mA V= 4V 20 50 [ —
Gr.5( Ig = 500mA V= 4V 35 75 | —
Gr.6| I = 500mA V= 4V 60 145 | —
Gr.7| Ig = 500mA V= 4V 120 250 [ —
lc =4A Vee= 4V 12 35 160 | —
hFE, /PFE, Matched pair lc = 500mA V=4V 1.6 | —
fr Transition frequency | I = 500mA V= 4V 0.8 MHz
ls/p** Second breakdown Vee= 39V 3 A
collector current
* Pulsed: pulse duration = 300 ps, duty cycle = 1.5%

** Pulsed: 1s, non repetitive pulse
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EPITAXIAL-BASE NPN

BD 175
BD 177
BD 179

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 l BD 179

Vego  Collector-base voltage (I = 0)
Veeo  Collector-emitter voltage (1 g= 0)
Vego  Emitter-base voltage (1 ;=0)

le Collector current

lem Collector peak current
tot Total power dissipation at T ;55¢ <25°C
stg Storage temperature

T Junction temperature

i

45V 60V 8ov
5V
3A
7A
30W
-65 to 150°C
150°C

45V ‘ 60V I 80v

MECHANICAL DATA

TR

_,

11

e 7

Dimensions in mm

7.8max

r

38
=

Ll

10873

ERTe
Sonais
| e




THERMAL DATA

Rinj-case ~ Thermal resistance junction-case max 4.16 °C/W

ELECTRICAL CHARACTERISTICS (T .,5.=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 og=60V 100 | pA

for BD179 V=80V 100 | pA

leso Emitter cutoff V=5V ‘ 1 |mA

current (I =0)

Veeo (sus)* Collector-emitter lc =100 mA
sustaining voltage for BD175 : 45 Y
forBD177 60 \
for BD179 80 \Y
Ve say® Collector-emitter lc =1A lg= 0.1A 0.8 | V
saturation voltage :
Vige* Base-emitter voltage | | =1A V=2V 13 |V
hee® DC current gain lc =150mA V =2V 40 -
e =1A Vge=2V 15 -
fr Transistion frequency| | c =250mA V =10V 3 MHz

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

12



BD 175
- BD 177
'BD 179

Safe operating areas

G- 3726

(A)

SR = T
s [Tc MAX POLSED

*PULSE OPERATION (T

N\

T 1
100 ps 2 ]

L— .-

* [Tc MAX "CONTINUOUS |

10 us

OC Of

PERATION

‘lms\

| \ N
1 ——— X :
8 4
. AV
A ! \
*FOR SINGLE NON N
,|__REPETITIVE PULSE |
10175 ! i
'l BD177 i 1.
o || 809 1]
2 “ 8 8 2 “ 6 8
1 10 Veg (V)
DC transconductance
G- 3720
Ic
(A)
15
|
I VCE =2V
1
I/
]
0.5
/
0 05 1 15 Vgg(V)

DC current gain

G-3727
PrE
6
4
2 /
/ F\\ Veg =2V
102 ™
’ Ry
. N\
' \
2
10
2 4 6 8 2 4 8 8 2 4 6 8
1072 107! 1 Ic (A)

Collector-emitter saturation voltage

G- 3728
VcE(sat)
(v)
1
|
\ |
\ \
Ic =0.5A\1A A \3A
0.5
\ N
\ \ <
A N
0 3 4 68 2 4 68
1073 10-2 10! Ig (A)
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Collector-emitter saturation voltage Base-emitter saturation voltage

G-372 G-3723
Vee(sat) VBE(sat) |
(v) ) i
5
. /
/ -
- 1
: V4 i
//’ LT |
10! —— hee=10
8
6
05
heg=10
2
-2 _
10 H “ 6 8 2 4 6 8 0 2 4 6 8 2 4 6 8
107! 1 Ic (A) 10! 1 Ic(A)
Satured switching characteristics Power derating chart
-3724 -3729
t ye Ptot T
(us (W) "N -
* 28 N
4 \‘
2
: Vo e =30V 20 \
Ig1=-lg; N
hgg=10 \\
1 16
) N
=
¢ N 2 :
4 \\ t\
A I~ N 8
T~ B AN
. 't N
T~ — 4 N
ton N
107
2 & 8 2 & 6 8
10°! L lc(a) 0 20 40 60 80 100 120 Tcaeel*C)
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EPITAXIAL-BASE PNP

BD 176
. BD 178
BD 180

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 | BD 178 l BD 180
Vegg  Collector-base voltage (I .=0) -45V -60V ‘ -80V
CEO Collector-emitter voltage (I g=0) -45V -60V -80V
EBO Emitter-base voltage (I ;=0) -5V
c Collector current -3A
lom Collector peak current -7TA
tot Total power dissipation at T o< 25°C 30W
stg Storage temperature -65 to 150°C
j Junction temperature 150°C
MECHANICAL DATA Dimensions in mm
/ Haman T8N .
i@ > P
. o Ll
AR Akkie Al o
I Wign

(1) Within this region the cross-section of tHe,Ie'ads,(ié’uhcb’:m'roll,edﬂ

ogmar e

TO-126(SOT32)

15
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THERMAL DATA

R Thermal resistance junction-case max 4.16 °C/W

th j-case

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

Unit

Parameter Test conditions Min. Typ. Max.
leo Collector cutoff forBD176  V g=-45V -100 | pA
current (I.=0) forBD178  V og=-60V -100 | pA
forBD180  V =-80V -100 | pA
leso Emitter cutoff Vgg=-5V -1 | mA
current (I =0)
Veo (sus)*Collector-emitter I =-100 mA
sustaining voltage forBD176 -45 \
forBD178 -60 Vv
for BD180 -80 \'
Ve say™ Collector-emitter lc =-1A lg=-0.1A 08| V
saturation voltage
Ve Base-emitter voltage | | =-1A Vce=-2V 13| V
hee DC current gain lg =-150mA YV =-2V 40 -
lc =-1A Vce=-2V 15 -
fr Transistion frequency| | ¢ =-250mA V cg=-10V 3 MHz

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

16




 BD 176
- BD 178
'BD 180

Safe operating areas DC current gain
G- 3730 G- 3703
'(Lc) «[Tc MAX PULSED *PULSE_OPERATION ] hFE
A 11 el [
¢ 100 ps -H s
“[c MAX CONTINUOUS| i ¢ Veg =- 2V
DC OPERATION ‘"‘5\
2 X 2
NN
\ \
1 A\ 10? = —
8 8
6 N\ 6
4 \ 4
#FOR SINGLE NON A
REPETITIVE PULSE
: BD 176 :
8D 178
B0 180
107 - 10
2 4 6 8 2 4 6 8 6 8 2 4 68 2 4 68
1 10 “Vee (V) 10-2 10! 1 -1 (A)
DC transconductance Collector-emitter saturation voltage
G-3704 G-3705
-l - VeE(sat) |
(A) () |
. Vg =-2V \\
] 1
’ \\
1 Ic=-3A
i )
] N

0.5
0.5 \

0 05 1 15 -Vgg(V) 10-3 10°2 10! -1g (A)
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Collector-emitter saturation voltage

Base-emitter saturation voltage

G-3706 G-3707
-VeE(sat) -VBE(sat)
v, )
‘ V.
2 74 1 /‘
’f
-1
\Oﬁ 1
]
) 05 hre=10
hpg =10
2
102
. 2 € 8 0 4 2 4 6 8
10- -1c(A) 10-! 1 -1c(A)
Satured switching characteristics Power derating chart
G- 3708 6-3729
v | Ptot T
) (W) 7
28 N :
\\ {
4
24 \ ! ; i
: Vec=-30V 20 \ !
lo1 =-lez N i
1 FE= " AN 1
s N\
® v 12
4 \‘
Iy = \ 8 !
\
— . | N
2 | i1 4 ] N
ton ! N
10+
2 o 6 8 .
10 1 -1c (A) [ 20 40 60 80 100 120 Teaeel*C)
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SINGLE-DIFFUSED MESA NPN

- BD 181
BD 182
BD 183

HI-FI OUTPUT STAGES

The BD 181, BD 182 and BD 183 are single diffused silicon NPN transistors in Jedec TO-3
metal case.

ABSOLUTE MAXIMUM RATINGS

BD181 I BD182 | BD183

Veeo Collector-base voltage (I =0) 55V 70V 85V
Veer Collector-emitter voltage (Rgg = 100%) 55V 70V 85V
CEO Collector-emitter voltage (Iz = 0) 45V 60V 80V
Vego Emitter-base voltage (I = 0) Y
Io Collector current 15A
lam Base peak current 7A
Piot Total power dissipation at T, < 25 °C 117W
stg Storage temperature -65 to 200 °C
Tj Junction temperature 200 °C
MECHANICAL DATA Dimensions in mm

19
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THERMAL DATA

Rinjcase  Thermal resistance junction-case max 1.5 °C/W

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

Parameter Test conditions Min. Typ. Max.| Unit
lcao Collector cutoff for BD181 Veg= 45V 2 | mA
current (I = 0) for BD182 Veg= 60V 5| mA
for BD183 Veg= 80V 5| mA
lego Emitter cutoff Vegg= 7V 5| mA
current (I =0)
Vee say®  Collector-emitter for BD181 and BD183
saturation voltage lc =3A lg = 03A 11V
for BD182
Ic = 4A lg =04A 1|V
Vee* Base-emitter for BD181 and BD183
voltage lc =3A Vee= 4V 15| V
for BD182
lc = 4A Vee= 4V 15| v
Veek* Knee voltage for BD181 and BD183
lc =3A
Iz = value for which
lc=383A at Vg, =15V 1V
for BD182
lc =4A
Iz = value for which
Ic = 44A at Vge= 15V 11 Vv
heg* DC current gain for BD181 and BD183
lc =3A Vee= 4V {20 70 | —
for BD182
lc = 4A Vee= 4V |20 70 | —

20



ELECTRICAL CHARACTERISTICS (continued)
Parameter Test conditions Min. Typ. Max.| Unit
Linearity Veg= 4V
for BD182
heg atle = 0.3 A
_FEFCc— "7 25 4| —
hegatlg = 4 A
for BD181 and BD183
hggatle = 0.3 A
fETC 25 35| —
hegatls = 3A
hrey/hpg  Matched pair for 2xBD181 and 2xBD183
. Ic =38A Veg= 4V 13| —
for 2 x BD182
lc =4A Vee= 4V 13| —
fhe Cutoff frequency lc =03A V=4V |15 kHz
PRT Power rating test lc =3A Vee= 39V |1 S
* Pulsed: pulse duration = 300 ps, duty cycle = 1.5%
g G-2688
Safe operating areas Ic -
a) °
¢ *FOR_SINGLE NON REPETITIVE PULISE
4 i
?[Tc MAX CONTINUOUS _ *PULSE OPERATION, ol
50 SN A\AN s
10 100us ™~ ‘\I\‘:\
1 ms N =
’ AEIETIONINAN
. ms\‘
DC OPERATION \
4 » \ \'
Igip LIMITED N |\
z BD 18— | [\{
BD 182
BD 183
2 4 6 8 2 4 6 8
1 10 Veg (V)
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DC current gain

G-2686

hre {
Veg =4V
80
b—
//
/1
0 — 3
N
\\
40 N
N
20 \\
0 2 & 6 8 4 &
10~ 10 ! Ic (A)
Thermal-cycle rating chart
G-08351
Rot i
w)
1]
S,
S
102 h Mbc
® /?47(/
N
NS 4
20\ NN
E SIS
2 E \\\ \\; I \:i\—?o\%
2 o,
e &, NERAR
s e NN
10 o\ L \
2 4 8 4 8

10° 10* 10° (CYCLES)

Ic
(A)

DC transconductance

G- 2687

Veg =4V

——

3

Vgg (V)
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' BD 233
. BD 235

EPITAXIAL-BASE NPN | - BD237

MEDIUM POWER LINEAR AND SWITCHING APPLICATIONS

The BD 233, BD 235 and BD 237 are silicon epitaxial-base NPN power transistors in
Jedec TO-126 plastic package intended for use in medium power linear and
switching applications.

The complementary PNP types are the BD 234, BD 236 and BD 238 respectively.

ABSOLUTE MAXIMUM RATINGS BD 233| BD235 |BD237

Veeo  Collector-base voltage (I =0) 45V 60V 100V

Veeo  Collector-emitter voltage (I g=0) 45V 60V 80V
cer  Collector-emitter voltage (R ge= 1KQ) 45V 60V 100V
gpo  Emitter-base voltage (I ;=0) 5V

le Collector current 2A

lom Collector peak current 6A

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

Tetg Storage temperature -65 to 150°C

T, Junction temperature 150°C

MECHANICAL DATA Dimensions in mm

787

e
gl
)

Y

108ma:

156™n

o ; Cooe11

~ T0126(S0T32)

5/80
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THERMAL DATA

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

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

Parameter Test conditions Min. Typ. Max. | Unit
lceo Collector cutoff for BD233  V 5=45V 100 | pA
current (I g=0) forBD235 V=60V 100 | pA
for BD237 V=100V 100 | pA
T case= 150°C
for BD233 V=45V 2 | mA
for BD235 V cg=60V 2 | mA
forBD237  V og=100V 2 [ mA
lego Emitter cutoff V=5V 1| mA
current (I =0)
Vo (sus) Collector-emitter Ic =100 mA
sustaining voltage for BD233 . 45 Vv
for BD235 60 \
for BD237 80 \"
Ve say* Collector-emitter e =1A 15=0.1A 06 | V.
saturation voltage ] .
| Vge*  Base-emittervoltage | I =1A V=2V 13| Vv
hee* DC current gain l¢ =150mA V =2V 40 -
Ic =1A V=2V 25 -
fr Transistion frequency| | ¢ =250mA V ge=10V 3 MHz
hees/ hees*Matched pairs l¢ =150mA V =2V 1.6 -
BD233/BD234
BD235/BD236
BD237/BD238

* Pulsed: pulse duration = 300 ps, duty cycle <1.5%
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' BD 233
BD 235
BD 237

Ic

8
(A)
5

Ic
(A)

0.5

Safe operating areas

G-3718
- ! { T ; I f T T ) B ) . ¢
Ic MAX (PULSED) T wPUL PERATION [
; | vl [
[ \ 100usH
T
L ! ok
Ic MAX (CONTINUOUS) | !| ms |
ettt
oc OPERATION—A {
| N\
! \,
o —
| ""¥FOR SINGLE NON
REPETITIVE PULSE
N
80233 M
80235 1]
B8D237 L
? o 6 8 H . 13 L)
1 10 Veg (V)
DC transconductance
G- 3720
[
I VCE =2V
I/
/
05 1 15 Vge(V)

DC current gain

G-3719
h
FE,
6
&
VCE =2V
2
L
102 o ™
—
8
¢ \
.
2
10
2 4 6 8 2 4 6 8 2 4 6 8
10-2 10-! 1 IB(A)

Collector-emitter saturation voltage

G- 3721
VeE(sat) ” ‘
(v)
\
1
|
\ |
\
ic=05A \1A A 3A
05 \\ Sani
N
\ be I
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- 372 G-3723
VeE(say) VBE(sat) N
) W) !
|
, / 1
1
A LT
/
107! ol heg=10] | i
: A — T
05 i HHH
’ !
hgg=10 i
2 [
T
| [
102 0 | l
a 2 o [} 2 o & 8 " 2 4 8 8 2 4 6 8
10 1 I (A) 10 1 Ic(A)
Satured switching characteristics Power derating chart
6-3724 G-3725
v 1 Ptot
(ps) L (W)
5 1
4 —+
2 i Voo =30V 20
: X Igy=-lg2
, ! h?.-gﬂo
B —
. " ~
S : | 10
3
A I~ SN\ =
vl
z — —
. ton
10 L
2 “ 6 8 2 o 6 8
10! 1 Ic(A) 0 50 100 Tease (°C)
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EPITAXIAL-BASE PNP

BD 234
BD 236
BD 238

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 | BD236 l BD238

Veeo
VCEO
CER
EBO
IC
lom
tot
stg
j

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

Collector peak current

Total power dissipation at T a5 <25°C
Storage temperature

Junction temperature

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

-5V

-2A

-6A

25w

-65 to 150°C
150°C

MECHANICAL DATA

Dimensions in mm




THERMAL DATA

"R

th j-case

Thermal resistance junction-case

max

5

°C/W

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

Parameter Test conditions Min. Typ. Max. | Unit
lcgo Collector cutoff forBD234  V g=-45V -100 | pA
current (I=0) forBD236  V ;g=-60V -100 | pA
forBD238  V o =-100V -100 | pA
T case= 150°C
forBD234  V =-45V -2 | mA
forBD236  V —=-60V -2 | mA
forBD238  V =-100V -2 | mA
lego Emitter cutoff Vgg=-5V -1 | mA
current (I =0)
Veeo (sus)” Collector-emitter I =-100 mA
sustaining voltage for BD234 -45 \%
(Ig=0) for BD236 -60 \
for BD238 -80 Vv
Ve say)® Collector-emitter lc =-1A | g&=-0.1A 06| V
saturation voltage
Vie* Base-emitter voltage | | =-1A  V =-2V 1.3 Vv
heg* DC current gain lg =-150mA YV =-2V 40 —
lc =-1A Vce=-2V 25 -
fr Transistion frequency| | =-250mA V gg=-10V 3 MHz
hee1/ hees Matched pairs lc =150mA V =2V 1.6 -
BD233/BD234 ‘ .
BD235/BD236
BD237/BD238

* Pulsed: pulse duration =300 ps, duty cycle <1.5%
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. BD234
~ BD236
Bl Ll

Safe operating areas . DC current gain
G-370¢ G- 3703
sle —1—1+ . o 1 bFE |
(A) [Ic MAX (PULSED) #PULSED OPERATION []
¢ ] % ¢
\ 1004 .
‘ oub Veg =- 2V
I MAX (CONTINUOUS) 1ms |

2 T | S 2 s
DC OPERATION ———N\ N

107
8 X 8
\
¢ [ ¥FOR SINGLE NON s
REPETITIVE PULSE !
4 \ 4
N
: B0 234 :
80236 {1+ l
BD238 x
107 10
2 & 3 8 2 4 6 & 2 4 6 8 2 4 6 8 2 4 6 8
1 10 ~Veg (V) 10-2 10-! 1 -Ic(A)
DC transconductance Collector-emitter saturation voltage
G-3704 G-3705
-l - VeE(sat) |
(A) (V) \
[T |
15 Ve =-2 \
I 1 \
’ \\
1 Ic=-3A
l N
0.5 \ I
Ic=-2A
05 7 Ic=-1A
N/lc=-0.54N
y
0
0 05 1 15 -Vgge(V) 10-3 10-2 10-! -1g (A)
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Collector-emitter saturation voltage Base-emitter saturation voltage

G-3706 G- 3707
~VeEGsat) -VBE(sat)
v i (v)
. // v
. p
2 ”/ /
/// l,/’
107 - L
8 A
B .
. 05 hrg=10
heg =10
2
2
R 2 4 6 8 4 H 4 6 8 0 2 4 2 &4
10-! 1 -Ic(A) 10 1 -Ic(A)
Satured switching characteristics Power derating chart
G- 3708 G- 3709
to, Ptot
(us) (w)
5
o
N
: Voc=-30V 20
Iny ==,
B1="182
. heg=10 N
! N
8 N
. N
T
4 \‘ 10
ts
o~ N
I~
2 \\\___ ' tg \\
ton
Kl
10 2 4 € 8 2 4 6 8
10! 1 -lc(A) o 50 100 150 Tcase(*C)
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EPITAXIAL-BASE NPN

BD 239

BD 239A
BD 239B
BD 239C

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 |BD239A|BD23QB|BD239C

Vcer
Vceo
Veso
Ic
lem
Is
Ptot

Tstg
i

Collector-emitter voitage (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
Tamb <25°C

Storage temperature

Junction temperature

55V | 70V ‘ 20V |115v
45v | eov | sov | 1oov
5V
2A
4A
0.6A
30W
oW
—65 to 150°C
150°C

MECHANICAL DATA

ollector connected to tab

31
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THERMAL DATA

417
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
lceo Collector cutoff for BD 239 and BD 239A
current (Ig = 0) Vce = 30V 0.3 | mA
for BD 239B and BD 239C
Vce = 60V 0.3 | mA
lces Collector cutoff for BD 239 Vg = 45V 0.2 | mA
current (Vge = 0) for BD 239A Ve = 60V 0.2 | mA
for BD 239B Ve = 80V 0.2 [ mA
for BD 239C Ve = 100V 0.2 [mA
IEBO Emitter cutoff Veg = 5V 1 {mA
current (Ic = 0)
Vceo (sus)”Collector-emitter Ic = 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 sa)” Collector-emitter lc=1A Is = 0.2A 07|V
saturation voltage :
Vee on)” Base-emitter lc =1A Vce = 4V 13| V
voltage
hge* DC current gain lc =0.2A Vce = 4V 40 —
IC =1A VCE =4V 15 -_
hse Small signal lc = 0.2A Vee = 10V
current gain f = 1KHz 20 —_
|C = 02A VCE =10V
f=1MHz 3 —

* Pulsed: pulse duration = 300us, duty cycle <2%.
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. BD240A
. BD240B

EPITAXIAL-BASE PNP g

MEDIUM POWER LINEAR AND SWITCHING APPLICATIONS

The BD 240, BD 240A, BD 240B and BD 240C 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 BD 239, BD 239A, BD 239B and BD 239C
respectively.

ABSOLUTE MAXIMUM RATINGS BD240 IBD240A|BD24OB|BD24OC
Veen  Collector-emitter voltage (Ree = 1000)| —55V | —70V | —90V i —115V
Veceo  Collector-emitter voltage (Ig = 0) —45V | —60V | —80V | —-100V
Veso  Emitter-base voltage (Ic = 0) -5V
Ic Collector current —2A
lem Collector peak current —4A
Ig Base current —0.6A
Piot Total power dissipation at Tgase <25°C| 30W
Tamp <25°C 2w
Tstg Storage temperature —65 to 150°C
T; Junction temperature 150°C

MECHANICAL DATA Dimensions in mm




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 .se = 25°C unless otherwise specified)

Parameter Test conditions Min. Typ. Max.| Unit
lceo Collector cutoff for BD 240 and BD 240A i
current (Ig = 0) Vee = —30V —-0.3 | mA
for BD 240B and BD 240C
Ve = —60V —-0.3 [ mA
lces Collector cutoff forBD240 Vg = —45V —-0.2 | mA
current (Vgg = 0) for BD 240A V¢ = —60V —-0.2 | mA
for BD 240B Ve = —80V —-0.2 [ mA
for BD 240C Ve = —100V —-0.2 [ mA
lego Emitter cutoff Vegg = —5V -1 | mA

current (Ic = 0)

Vceo (sus)“Collector-emitter Ilc = —30mA

sustaining voltage | for BD 240 —45 \Y

(Ilg=0) for BD 240A —-60 \Y

for BD 240B —80 A

for BD 240C —100 Y

Vce say)” Collector-emitter lc=—-1A Ilg = —0.2A 07|V
saturation voltage

Vee on)* Base-emitter Ilc=—-1A Vce = —4V -13| V

voltage

heg* DC current gain lc=-02A Vg = -4V 40 —
Ic=—-1A Vce = —4V 15 —

hite Small signal lc=-02A Vg =-10V
current gain f = 1KHz 20 —
lc=-0.2A Vg =-10V
f = 1MHz 3 —

* Pulsed: pulse duration = 300us, duty cycle <2%.
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‘BD241
BD 241A
BD 241B

EPITAXIAL-BASE NPN | syt

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 |BD241A|BD241 B|BD241C
Veern  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 3A
lem Collector peak current 5A
Is Base-current 1A
Piot Total power dissipation at Tcase <25°C 40W
Tamp <25°C 2w
Tstg Storage temperature ‘ —65 to 150°C
T; Junction temperature 150°C

MECHANICAL DATA Dimensions in mm

or connectedtotab :

5/80
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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 (Tease = 25°C unless otherwise specified)

Parameter Test conditions Min. Typ. Max.|Unit
lceo Collector cutoff for BD 241 and BD 241A
current (Ig = 0) Vce = 30V 0.3 [ mA
for BD 241B and BD 241C
Ve = 60V 0.3 [ mA
lces Collector cutoff %or BD 241 Ve = 45V 0.2 [mA
current (Vgg = 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
lego Emitter cutoff Veg = 5V 1| mA
current (Ic = 0)
Vceo (sus)“ Collector-emitter Ilc = 30mA
sustaining voltage | for BD 241 45 \
(Ig=0) for BD 241A 60 Vv
for BD 241B 80 \Y%
for BD 241C 100 Vv
Vce saty” Collector-emitter | Ic = 3A ls = 0.6A 12| V
saturation voltage
VBE (on)* Base-emitter IC =3A VCE =4V 1.8 \Y
voltage
hee* DC current gain lc=1A Vce = 4V 25 —
IC = 3A VCE =4V 10 -
hse Small signal Ic = 0.5A Vee = 10V
current gain f = 1KHz 20 —
lC = 05A VCE =10V
f =1MHz 3 —

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

- BD242 ¢
- BD242A
BD242B

BD 242¢

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,

respectively.

ABSOLUTE MAXIMUM RATINGS

BD 241A, BD 241B and BD 241C

BD242 |BD242A|BD242B|BD242C

Vcer  Collector-emitter voltage (Rge = 100Q)

Vceo  Collector-emitter voltage (Ig = 0)

Veso  Emitter-base voltage (Ic = 0)

Ic Collector current

lom Collector peak current

Ig Base-current

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

Tstg Storage temperature

T; Junction temperature

_55V | —70V | —90V |—115v
—a5v | —60v | -80V | —100V
5V
_3A
_5A
_1A
40W
oW
65 to 150°C
150°C

MECHANICAL DATA

Dimensions in mm




THERMAL DATA

F{th j-case
Rih j-amb

Thermal resistance junction-case
Thermal resistance junction-ambient

max
max

3.13
62.5

°C/W
°C/W

ELECTRICAL CHARACTERISTICS (T..e = 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 Vg = —45V -0.2 | mA
current (Vgg = 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
leso Emitter cutoff Veg = -5V -1 | mA
current (Ic = 0)
Vceo sus)* Collector-emitter Ic = -30mA
sustaining voltage | for BD 242 -45 \Y,
(Ig=0) for BD 242A —-60 Vv
for BD 242B -80 \"
for BD 242C -100 \Y
Vce sayy” Collector-emitter lc =-3A lg = —=0.6A 12| V
saturation voltage
Vge* Base-emitter Ic = -3A Ve = -4V -18 | V
voltage
hee* DC current gain Ilc = -1A Ve = -4V 25 —
Ic =-3A Ve = -4V 10 —
hte Small signal Ic=-05A Vg =-10V
current gain f = 1KHz 20 —
Ic=-0.5A Vg =-10V
f = 1MHz 3 —

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

BD 243
BD 243A
BD 243B
BD 243C

POWER LINEAR AND SWITCHING APPLICATIONS

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

ABSOLUTE MAXIMUM RATINGS

BD243 IBD243A'BD243BIBD243C

39

Veso  Collector-base voltage (Ig =0) 45V } 60V ' 80V ‘ 100V
Veceo  Collector-emitter voltage (Iz = 0) 45V 60V 80V 100V
Veso  Emitter-base voltage (Ic = 0) 5V
Ic Collector current 6A
lom Collector peak current 10A
Ig Base current 2A
Piot Total power dissipation at T¢yee <25°C 65W
Tstg Storage temperature —65 to 150°C
j Junction temperature 150°C
MECHANICAL DATA Dimensions in mm
\ "CoHeMOrconnededlotéb ' o /
& z| Lgm’l..ﬂ"‘"
Gy ! i
i T
s L
04 / I
L . 10220
5/80



THERMAL DATA

Rth j-case
th j-amb

Thermal resistance junction-case
Thermal resistance junction-ambient

max
max

1.92
62.5

°C/W
°C/W

ELECTRICAL CHARACTERISTICS (Tc.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 (Vge = 0) for BD 243A V¢ = 60V 0.4 | mA
for BD 243B Ve = 80V 0.4 | mA
for BD 243C Ve = 100V 0.4 | mA
leo Emitter cutoff Vegg = 5V 1| mA
current (Ic = 0)
Vceo (sus)*Collector-emitter Ic = 30mA
sustaining voltage | for BD 243 45 Vv
(Ig=0) for BD 243A 60 \"
for BD 243B 80 \"
for BD 243C 100 \
Vce say* Collector-emitter | I = 6A lg=1A 15| V
saturation voltage
VBE* Base-emitter IC = 6A Vce = 4V 2 \%
voltage
heg* DC current gain Ic =0.3A Vee = 4V 30 —
Ic=38A Vce = 4V 15 —
hye Small signal Ic = 0.5A Vee = 10V
current gain f = 1KHz 20 —
lc = 050 VCE = 10V
f = 1MHz 3 —

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

BD244

BD244A
 BD2448
- BD244aC

POWER LINEAR AND SWITCHING APPLICATIONS

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

ABSOLUTE MAXIMUM RATINGS

BD244 |BD244A

BD244B|BD244C

Veso
Vceo
Veeo
Ic
Iem
Is
Piot
Tstg
T;

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

Collector peak current

Base current

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

Junction temperature

-60V

_45V l

—45V | —-60V

-100V

—80V |
~100V

-80V

-5V
—6A
-10A
—2A

65W

-65 to

150°C

150°C

MECHANICAL DATA
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Dimensions.in mm
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THERMAL DATA

Rinj-case ~ Thermal resistance junction-case max 192 °C/W
Rinj-amb.  Thermal resistance junction-ambient max 625 °C/W

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

Parameter Test conditions Min. Typ. Max.| Unit
lceo Collector cutoff for BD 244 and BD 244A
current (lg = 0) Vce = =30V -0.7 | mA
for BD 244B and BD 244C
VCE = -60V -0.7 | mA
lces Collector cutoff for BD244 Vg = —45V -0.4 | mA
current (Vge = 0) for BD 244A V¢ = -60V -0.4 [ mA
for BD 244B Ve = —-80V -0.4 | mA
for BD 244C Ve = —100V -0.4 | mA
leso Emitter cutoff Veg = -5V -1 | mA

current (Ic = 0)

Vceo sus)*Collector-emitter | Ic = ~30mA

sustaining voltage | for BD 244 -45 \Y

(Ilg=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

Vee* Base-emitter lc = —6A Vee = -4V 21|V

voltage

hge* DC current gain lc=-03A Vg =-4V 30
|c =-3A VCE = -4V 15

h¢e Small signal lc=-05A Vg =-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 PLANAR NPN

~ BD3T5
~ BD3TT
~ BD379

MEDIUM POWER GENERAL PURPOSE TRANSISTORS

The BD 375, BD 377 and BD 379 are silicon epitaxial planar 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 376, BD 378 and BD 380 respectively.

ABSOLUTE MAXIMUM RATINGS

BD 375 I BD 377 I BD 379

Vego  Collector-base voltage (I :=0)

Veeo  Collector-emitter voltage (1 g=0)

Vego  Emitter-base voltage (| ;=0)
Collector current

lg

lem Collector peak current (repetitive)

Ig Base current

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

Tj Junction temperature

50V ) 75V I 100 V
45V 60V 80V
5V
2A
3A
1A
25W
-55t0 150°C
150°C

MECHANICAL DATA

43

Dimensions in mm
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THERMAL DATA

Rth j-case
h j-amb

Thermal resistance junction-case
Thermal resistance junction-ambient

max 5
max 100

°C/W
°C/W

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

Parameter Test conditions Min. Typ. Max. | Unit
lcgo Collector cutoff for BD375
current (1z=0) Vcp=45V 2 | pA
Veg=45V T ,,=150°C 10 | A
for BD377
Vcg=60V 2 | pA
V cg=60V T case=150°C 10 | pA
for BD379
Vg=80V 2 | pA
Vcg=80V T case=150°C 10 | pA
leso Emitter cutoff V=5V 100 | pA
current (1;=0)
Veeo Collector-base lc =100nA
voltage (1z=0) for BD375 50 \Y
for BD377 75 Vv
for BD379 100 Vv
Veo (sus) ¥ Collector-emitter lc =100mA
sustaining voltage for BD375 45 \Y
(1g=0) for BD377 60 1Y
for BD379 80 Vv
Vee an® Collector-emitter lc =1A |z =0.1A 1| v
saturation voltage
Vge*  Base-emitter voltage |1 =1A V e=2V 15| V
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BD 375

- BD 377

'BD 379

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max. | Unit
heg* DC current Gr. 6 ||, =0.15A V=2V 40 100 | —
gain Gr.10 | I5 =0.15A V=2V 63 160 | —
Cr.16 |l =0.15A V=2V 100 250 | —
CGr.25 |15 =0.15A V=2V 150 375 | —
le =1A V ge=2V 20 -
: I =0.5A | g1 =0.05A
t Turn-on time c B1 50 ns
on ' Ve =30V
tort Turn-off time lc =0.5A V=30V
lg =-lgo = 0.05A 500 ns
*Pulsed: pulse duration = 300 us, duty cycle < 2%
Safe operating area DC current gain
G-1185/2 h G-4004
Ic s T f FE
(A) & ‘%
Ic MAX (CONTINUOUS) I /]
T TS T
| ] [ il *H“ |
L T 2 e ,J LlMITED\L\‘, ! 100 L1
e
e i
T i
: LR
) il ; . Y \
10"s L t = 50 \
¢ i TVCEQ MAX = BO375
“ I 1] Vceo MAX = BD377 :
, P vego Max = BD379 H r—
0TI T ;
10°? j li Pl 1 1 0 0
2 4 6 8 2 4« &8 4 & 8 2 4 6 2 L 68 2 4L 68
107! 1 10 VeeW 10 102 103 Ic (mA)

45



Collector-emitter saturation voltage

G-4005
VCE(sat, hpg=20 ]|
(mv)
400
If
1
thE=10 Il
300
. /
/
200"
100
0 i Il
68 68 68 2 4 68
10-° 102 10 1 Ic &

VBE
)

05

Base-emitter voltage

G- 4006
VBE (sat)
(hEE =10)
|
L1l I
- =11
ax - 1 1VBE(on)
i (Vog=-5V,
2 4L 68 68 2 4 68 2 4 68
103 10-2 10-1 Ic (A
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EPITAXIAL PLANAR PNP

BD 376
BD378
~ BD 380

MEDIUM POWER GENERAL PURPOSE TRANSISTORS

The BD 376, BD 378 and BD 380 ars silicon epitaxial planar 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 375, BD 377 and BD 379 respectively.

ABSOLUTE MAXIMUM RATINGS

BD 376 | BD378| BD 380

VCBO
CEO
EBO

(o]
ICM
IB

1'?:0:
t
T

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

Collector peak current (repetitive)
Base current

Total power dissipationat T
Storage temperature
Junction temperature

<25°C

case

-50V -75V l -100V
-45V -60V -80V
-5V
-2A
-3A
-1A
25W
-55t0 150°C
150°C

MECHANICAL DATA
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Dimensions in mm
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THERMAL DATA

Rth j-case
h j-amb

Thermal resistance junction-case
Thermal resistance junction-ambient

max 5
max 100

°C/W
°C/W

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

Parameter Test tonditions Min. Typ. Max. | Unit
lceo Collector cutoff for BD376
current (1z=0) Vog=-45V -2 | uA
Vog=-45V T e=150°C -10 | pA
for BD378
\ CB=-60V -2 HA
V=60V T ,,=150°C -10 | pA
for BD380
V cg=-80V -2 | pA
Vog=-80V T _,e=150°C -10 | pA
lego Emitter cutoff Vegg=-5V -100 | pA
, current (I1;=0)
Veeo Collector-base Ic =-100pA
voltage (1:=0) for BD376 -50 \'%
. for BD378 -75 \'%
for BD380 -100 \
Veeo (sus) ¥ Collector-emitter l¢ =-100mA
) sustaining voltage for BD376 -45 \%
(l1g=0) for BD378 -60 \Y
for BD380 -80 \'
Vee say® Collector-emitter le =-1A lg =-0.1A -1V
saturation voltage
Vge*  Base-emittervoltage | I =-1A  Ve=-2V 15|V
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ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max. | Unit
hee* DC current Gr. 6 |l =-0.15A V g=-2V 40 100 | —
gain Gr.10 |lg =-0.15A V =-2V 63 160 | —

Gr.16 |ls =-0.15A Vge=-2V | 100 250 | —
Gr.25 |lg =-0.15A Vge=-2V [150 375 | —

lc =-1A V cg=-2V 20 —
; lg =-0.5A |g; =-0.05A
t Turn- c B1 75 ns
on urn-on time Voo —-30V
tos Turn-off time lg =-0.5A Vc=-30V
l gy =-lgo = -0.05A 500 ns

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

Safe operating area : DC current gain
G-1181/3 6-4008
lc s heg
(A) e .
.
TCMAX (CONTINUOUS Vg =2V
2 L
T TN
T 5 i LIMITED | 100
s \
‘
N
2
N N
107! N 50 A\
: \
¢ VCEO MAX = BD 376 \
‘ Vcgo MAX = BD378 H
, Veeq MAX = BD380 | [THM
T =3
]
10-2 I 1 ’ { m 0
2 4 6 8 2 4 6 8 2 & 6 8 2 L 68 2 L 68 2 L 6 8
10! 1 0 “Vee 10 102 103 “1¢ (mA)
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Collector-emitter saturation voltage

G-4009
“VeE(sat m hrg=20 Hli
(mv)
400
If
Il '
l heg=10|[]
300
/
/
200 ‘;‘
4
100 A
0
2 L 68 2 4L 68 2 4 68 2 4 68
10-? 102 10! 1 -l )

-VBE
V)

05

Base-emitter voltage

G-4010
il
VBE(sat) il
(hrE =10)
-1
-
it - BEen)
| = Veg =-5V) [T
2 L 68 2 .68 2 68 2 4 68
10-3 10-2 10 1 -Ic )
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EPITAXIAL-BASE NPN

'BD 433
BD 435
BD 437

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 , BD 435 I BD 437

Veeo Collector-base voltage (Ig = 0) 22V 32V 45V
Vees Collector-emitter voltage (Vgg = 0) 22V 32V 45V
Veeo Collector-emitter voltage (Ig=0) 22V 32v 45V
Veso Emitter-base voltage (I = 0) 5V

lo Collector current 4A

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

Ig Base current 1A

Piot Total power dissipation at T, <25°C 36W

Taig Storage temperature -65 to 150°C

T Junction temperature 150°C
MECHANICAL DATA Dimensions in mm
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THERMAL DATA

Rinjcase  Thermal resistance junction-case
thj-amb  1hermal resistance junction-ambient

max 3.5
max 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 Veog= 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
leBO Emitter cutoff Vgg= 5V 1| mA
current (Ic=0)
Vceo sus)” Collector-emitter | Ic = 100mA
sustaining voltage for BD433 22 \%
(Ig=0) for BD435 32 \Y
for BD437 45 \
Vce sapy®  Collector-emitter lc =2A lg = 0.2A
saturation voltage for BD433 02 05| V
for BD435 02 05| V
for BD437 02 06|V
Vie* Base-emitter voltage | I = 10mA V= 5V 0.58 \
lc =2A Vee= 1V
for BD433 11V
for BD435 11 \
for BD437 12|V
hee* DC current gain Ic = 10 mA Vee= 5V
for BD433 40 130 —
for BD435 40 130 —
for BD437 30 130 —_
lc = 500mA Vge= 1V 85 140 —
lc =2A Vee= 1V
for BD433 50 —
for BD435 50 —
for BD437 40 —
hFE1/hFEQ*Matched pair lc = 500mA Vge= 1V 14| —
fr Transition frequency | I = 250mA V= 1V 3 MHz

* Pulsed: pulse duration = 300 ps, duty cycle = 1.5%
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—_—_—_
~ BD43s
B0 A3

107

(A)

Safe operating areas

Ic MAX PULSED

Ic MAX CONTINUOUS)

A

DC OPERATION -

>

*FOR SINGLE
REPETITIVE PUL!

o>
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V1

DC transconductance

Vce

P~

]

~—

DC current gain

hrE
8

Vee=1IV

10 N
] N
6 \\
4
2
10 2 4 6 8 2 4 65 8 2 4 6 8
102 10" 1 Ic(a)
Collector-emitter saturation voltage
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Vee(sat),
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2
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P
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.
H
10
2 4 6 8 2 4
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Transition frequency

G-2423
fr
(MHz) Veg=W
— ™~
N
10 \
\\
5
0
107 1 Ic (A
Saturated switching characteristics
G-2422
t i
(us)® I
6 V=30V
Ig=-lg2
N hgg=10
z N
~\‘S
1 N .
8
t
6 \"
4
N
N
H
ton
2 * 2 6 8
10" 1 Ic®

Ptot
(w)

36

24

Collector-base capacitance

\,\_.
™
1.
™~
2 4 6 4 & 8 2 4 6 8
10" 10 Veg V)
Power rating chart
G-2415
\\
N
N
\\
N
\\
N
50 100 150 Teasel°C)
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BDA3
BD 436

EPITAXIAL-BASE PNP ~ Bnass

MEDIUM POWER LINEAR AND SWITCHING APPLICATIONS

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

The BD 434 is especially suitable for use in car-radio output stages.

The complementary NPN types are the BD 433, BD 435 and BD 437 respectively.

ABSOLUTE MAXIMUM RATINGS BD 434 | BD 436 | BD 438
Veeo Collector-base voltage (Ig=0) -22V -32V -45V
Veces Collector-emitter voltage (Vgg = 0) -22V -32v -45V
Veeo  Collector-emitter voltage (Ig = 0) -22V -32V -45V
Vego Emitter-base voltage (Ic=0) -5V

lc Collector current -4A

lom Collector peak current (t < 10ms) -7A

Ig Base current -1A

Piot Total power dissipation at T, <25°C 36 W

Tstg Storage temperature ) -65 to 150°C

T; Junction temperature ‘ 150°C
MECHANICAL DATA Dimensions in mm

6/77
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THERMAL DATA

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

max
max

3.5
100

°C/W
°C/W

ELECTRICAL CHARACTER_ISTICS (Tease = 25°C unless otherwise specified)

Parameter Test conditions Min. Typ. Max.| Unit
lceo Collector cutoff for BD434 Veg= -22V -100 | pA
current (I = 0). for BD436 Vep= -32V -100 | pA
for BD438 Veg= -45V -100 | pA
lces Collector cutoff for BD434 Vee= -22V -100 | pA
current (Vgg = 0) for BD436 Vee= -32V -100 | pA
for BD438 V= -45V -100 | pA
lego Emitter cutoff Vegg= -5V -1 mA
current (I =0)
Veeo susy™ Collector-emitter Ic = -100mA for BD434 -22 \
sustaining voltage for BD436 -32 Vv
(lg=0) for BD438 -45 \
Ve sapy®  Collector-emitter lc = -2A lg = -0.2A ,
saturation voltage for BD434 -0.2 -05| V
for BD436 02 05| V
for BD438 -0.2 -06| V
Vge* Base-emitter voltage | I = -10 mA V= -5V -0.58 \Y
IC = '2 A VCE= -1V
for BD434 11|V
for BD436 11|V
for BD438 12|V
heg* DC current gain Ilc = -10mA V= -5V
for BD434 40 140 —
for BD436 40 140 —
for BD438 30 140 —_
Ilc = -500mA V= -1V 85 140 —
lc =-2A V= -1V
for BD434 50 —
for BD436 50 —
for BD438 40 —
hFE1/hFEZ*Matched pair lc = -500mAVg=-1V 14| —
fr Transition frequency | I = -250mA V= -1V 3

* Pulsed: pulse duration = 300 ps, duty cycle = 1.5%
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 BDA36
o s

Safe operating areas

DC current gain

. G-2467 h 437
C FE,
(7]
€
10 [7¢ max PULSED| PULSE UPERATIOR ¢
T TTIN ﬂ-"cgs —
1 MAX CONTINUOUSRST G T , CeE®
[ L1 QN |
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oc operation TH][ \\ [N Ims ] N
#FOR SINGLE NON Q [T 10? h .
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EPITAXIAL-BASE NPN

ma
B

MEDIUM POWER LINEAR AND SWITCHING APPLICATIONS

The BD 439 and BD 441 are silicon epitaxial-base NPN power transistorsin Jedec TO-126
plastic package, intended for use in power linear and switching applications.
The complementary PNP types are the BD 440 and BD 442 respectively.

ABSOLUTE MAXIMUM RATINGS

BD 439 | BD 441

Veeo Collector-base voltage (I =0) 60V 8ov
Vces Collector-emitter voltage (Vg = 0) 60V 8oV
Vceo Collector-emitter voltage (Ig = 0) 60V 80V
Veso Emitter-base voltage (I = 0) 5V

le Collector current 4A

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

Ig 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
MECHANICAL DATA Dimensions in mm

59

6/77



THERMAL DATA

Rth j-case
th j-amb

Thermal resistance junction-case
Thermal resistance junction-ambient

max
max

3.5
100

°C/W
°C/W

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

Parameter Test conditions Min. Typ. Max. | Unit
leo Collector cutoff for BD439 Veg= 60V 100 | pA
current (I = 0) for BD441 Veg= 80V 100 | pA
lces Collector cutoff for BD439 Vee= 60V 100 | pA
current (Vgg = 0) for BD441 Vee= 80V 100 | pA
leso Emitter cutoff Vgg = 5V 1 | mA
s current (Io=0)
Veeo sus)” Collector-emitter lc= 100mA for BD 439 (60 \
sustaining voltage for BD 441 80 \%
(Ig=0)
Vce ay*  Collector-emitter Ic= 2A lg= 0.2A 08 | V
saturation voltage
Vge* Base-emitter voltage | Ic= 10 MA V= 5V 0.58 \Y
, lc=2A Vee= 1V 15|V
hee* DC current gain lc=10mA V= 5V
forBD 439 |20 130 —
for BD 441 15 130 —
lc= 500mA V= 1V
forBD 439 |40 140 —
forBD 441 |40 140 —
lc=2A Vee= 1V
forBD 439 |25 —
for BD 441 15 —
he,/hee,*Matched pair lg= 500mA Vge= 1V 14 | —
fr Transition frequency | Ig= 250mA V= 1V 3 MHz
* Pulsed: pulse duration = 300 ps, duty cycle = 1.5%
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EPITAXIAL-BASE PNP

ma
s

MEDIUM POWER LINEAR AND SWITCHING APPLICATIONS

The BD 440 and BD 442 are silicon epitaxial;base PNP power transistorsin 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 (I = 0)
Vees Collector-emitter voltage (Vgg = 0)
Vceo Collector-emitter voltage (g = 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
Tsig Storage temperature

T Junction temperature

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

MECHANICAL DATA

P
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Dimensions in mm
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THERMAL DATA

Rinjcase  Thermal resistance junction-case

th j-amb

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
lcso Collector cutoff for BD440 Veg= -60V "-100 pA
current (I = 0) for BD442 Veg= -80V -100 | pA
lces Collector cutoff for BD440 Vep = -60V -100 | pA
current (Vgg = 0) for BD442 Vo= -80V -100 | pA
| 1eso Emitter cutoff Vg = -5V -1 | mA
current (I;=0)
Veeo sus)™ Collector-emitter g = -100mA
sustaining voltage for BD 440 -60 \Y
(lg=0) for BD 442 |-80 \'
Ve sapy®  Collector-emitter Ic =-2A lg = -0.2A 08| V
saturation voltage
Vige* Base-emitter voltage | I = -10mA V= -5V -0.58 \Y
‘ lc =-2A  Vg= -1V 15| V
heg* DC current gain Il =-10mA V= -5V
forBD 440 |20 140 —
forBD 442 (15 140 —
lc = -500mA V= -1V
forBD 440 |40 140 —
forBD 442 |40 140 —_
lc = '2 A VCE = '1 V
for BD 440 |25 —
forBD 442 |15 —
hFE1/hFEz*Matched pair IC = -500mA VCE = -1V 1.4 —_—
fr Transition frequency | I = -260mA V= -1V 3

MHz

* Pulsed: pulse duration = 300 ps, duty cycle
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Transition frequency
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EPITAXIAL-BASE NPN

~ BD533
. BD535
~ BD531

MEDIUM POWER LINEAR AND SWITCHING APPLICATIONS

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

ABSOLUTE MAXIMUM RATINGS

BD 533 | BD 535 | BD 537

Vero
CES
Veeo
EBO
IC, IE

B
Ptot
stg

i

Collector-base voltage (Iz = 0)
Collector-emitter voltage (Vg = 0)
Collector-emitter voltage (I3 = 0)
Emitter-base voltage (I =0)

Collector and emitter current

Base current

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

Junction temperature

8oV
8oV
8oV

45V
45V
45V

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

MECHANICAL DATA

R7

Dimensions in mm
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THERMAL DATA

Rinj-case  Thermal resistance junction-case max 25 °C/W
thjamp  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 BD533 Veg= 45V 100 | pA
current (I = 0) for BD535 Veg= 60V 100 | pA
for BD537 Veg= 80V 100 | pA
lces Collector cutoff for BD533 Vee = 45V 100 | pA
current (Vgg =0) for BD535 Vee = 60V 100 | pA
for BD537 Vee= 80V 100 | pA
leso Emitter cutoff Vgg = 5V 1| mA
current (Ig=0)
Veeo sus)” Collector-emitter lc = 100mA for BD533 45 \
sustaining voltage for BD535 60 Vv
(Ilg=0) for BD537 80 v
Vce sap®  Coliector-emitter lc =2A lg = 0.2A 08| V
saturation voltage lc = 6A lg = 0.6A 0.8 \Y
Vige* Base-emitter voltage | I = 2A Vee= 2V 15| V
hee* DC current gain lc =10mA Vge= 5V
for BD533 20 —
for BD535 20 —
for BD537 15 —
lc = 500mA Vge= 2V 40 —
lc =2A Vee= 2V
for BD533 25
for BD535 25 —
for BD537 15 —
fr Transition frequency | Iz = 500mA Vge= 1V 3 12 MHz
hgg groups**: J lc = 2A Vee= 2V 30 75| —
lc = 3A Vee= 2V 15 —
K lc =2A Veg= 2V 40 100 | —
lc = 3A Vee= 2V 20 —
L (only for lc = 2A Vee= 2V 60 150 | —
BD533) lc =3A Veg= 2V 30 —

* Pulsed: pulse duration = 300 ps, duty cycle = 1.5%
** Only on request
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Transition frequency
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 BD534
 BD536
EPITAXIAL-BASE PNP BD 538

MEDIUM POWER LINEAR AND SWITCHING APPLICATIONS

The BD 534, BD 536 and BD 538 are silicon epitaxial-base PNP power transistorsin 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
Veeo Collector-base voltage (Ig = 0) -45V -60V -80V
Veces Collector-emitter voltage (Vgg = 0) -45V -60V -80V
Vceo Collector-emitter voltage (Ig=0) -45V -60V -80V
Veso Emitter-base voltage (Ic=0) -5V
lc, I Collector and emitter current -8A

B Base current ' -1A
Piot Total power dissipation at T, <25°C 50 W

stg Storage temperature -65 to 150°C

i Junction temperature 150°C
MECHANICAL DATA Dimensions in mm

6/77
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THERMAL DATA

Rth j-case
th j-amb

Thermal resistance junction-case
Thermal resistance junction-ambient

max 2.5
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 BD534 Veg= -45V -100 | pA
current (I = 0) for BD536 Veg= -60V -100 | pA
for BD538 Veg= -80V -100 | pA
lces Collector cutoff for BD534 Ve = --45V -100 | pA
current (Vgg = 0) for BD536 Veg= -60V -100 | pA
for BD538 Vee= -80V -100 | pA
lego Emitter cutoff Vegg= -5V -1 | mA
current (I = 0)
Veeo susy® Collector-emitter lc = -100mA for BD 534 (-45 \'
sustaining voltage for BD 536 |-60 Vv
(Ig=0) for BD 538 |-80 Vv
Vce say®  Collector-emitter lc = -2A lg = -0.2A 08| V
saturation voltage lc = -6A lg = -0.6A -0.8 \
Vige* Base-emitter voltage | I = -2A Vee= -2V 15| V
hee* DC current gain lc =-10mA V= -5V
forBD 534 (20 —
for BD 536 |20 —
forBD 538 (15 —
Ic = -500mA V= -2V |40 —
lc =-2A Vee= -2V
for BD 534 (25
for BD 536 |25
forBD 538 |15 —_
fr Transition frequency lc = -500mA V= -1V |3 16 MHz
hee groups**: J lc = -2A Vee= -2V |30 75| —
Ic =-3A Vee= -2V |15 —
K Ic = -2A Vee= -2V |40 100 | —
Ic =-3A Vee= -2V |20 —
L (only for lc = -2A Vee= -2V |60 150 | —
BD534) Ilc =-3A Vee= -2V |30 —
* Pulsed: pulse duration = 300 ps, duty cycle = 1.5%

** Only on request

72



BD534
BD536
BD 538

Safe operating areas

G-2485

.]c
®
10 |ic MAX PULSE OPERATION*
T T 0us —
— N g
1] AN PR
DC OPERATION SO\ [ ms
[ 1] A\
#FOR SINGLE NON \
REPETITIVE PULSE]} \ 10ms
1 A
AY
BD538 N\
B8D536
BD534
10"
! 10 0 Vo)
Collector-emitter saturation
voltage
-248
VeE(sat),
\'J
( )s ,ll
A
4
p4
heg=10 Y
2
107 /
8
6
>
‘ -
P
/
2
10 2 4 & 8 2 ')
10! 1 -Ica)

DC current gain

2487
h,
FEa
6
4
Veg=-2V
2
L—T" \\\~
N
10? \\
8 \\
)
4 \\
2
10 2 4 6 8 2 4 6 8 2 4 6 8
102 10" 1 -Ic(A)
Base-emitter saturation
voltage
G-2491
“VBE(sat
V) hEE=10
1.5
V.
Il/
' =
/
fet=T""1
05
0
10" 1 -l (a)

73



Transition frequency
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EPITAXIAL-BASE NPN

POWER LINEAR AND SWITCHING APPLICATIONS

* The BD 663 is a silicon epitaxial-base NPN power transistor in Jedec TO-220 plastic
package intended for use in power linear and switching applications.
The complementary PNP type is the BD 664.

ABSOLUTE MAXIMUM RATINGS

Veeo Collector-base voltage (I = 0) 45 \
Vees Collector-emitter voltage (Vgg = 0) 45 \
Veeo Collector-emitter voltage (Ig = 0) 45 \
Vero Emitter-base voltage (I = 0) 5 \
Io Collector current 10 A
I Base current 5 A
Piot Total power dissipation at T ,,,<25°C 7% W
Tetg Storage temperature -65t0 150 °C
T Junction temperature 150 °C
MECHANICAL DATA Dimensions in mm
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THERMAL DATA

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

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

Parameter Test conditions Min. Typ. Max.| Unit
loes Collector cutoff Vee= 45V 100 | pA
current (Vg =0)
lceo Collector cutoff Vee= 22V 1| mA
current (I =0)
lego Emitter cutoff Vegg=5V 1| mA
current
Veeo sus)™ Collector-emitter Ilc = 100mA 45 \
sustaining voltage
(lg=0)
Vee say*  Collector-emitter Ilc =3A lg = 0.3A 11V
saturation voltage Ic =6A lg = 0.6A 0.7 \Y
Vge* Base-emitter voltage | I = 4A Vee= 4V 15| V
heg* ‘DC current gain Ilc =05A V=2V 40 400 | —
Ic =2A Vee= 2V |20 250 | —
lc =3A Vee=2V (15 150 [ —
fr Transition frequency | Ig = 0.5A  Vge= 10V |3 MHz

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

POWER LINEAR AND SWITCHING APPLICATIONS

The BD 664 is a silicon epitaxial-base PNP power transistor in Jedec TO-220 plastic
package intended for use in power linear and switching applications.
The complementary NPN type is the BD 663.

ABSOLUTE MAXIMUM RATINGS

Veso

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

Collector current

Base current

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

Junction temperature

-45
-45

-45

-5

-10

-5

75

-85 to 150
150

Srr<<<<

o

So

MECHANICAL DATA

Dimensions in mm




THERMAL DATA

Rth j-caseé

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 Veg= -45V -100 | pA
current (Vgg = 0) :
lceo Collector cutoff Veg= 22V -1 | mA
current (Ig=0) :
lego Emitter cutoff Vegg= -5V -1 mA
current (Ic=0)
Vo susy* Collector emitter Ic = -100mA -45 Vv
sustaining voltage
(Iz=0)
Vee saty*  Collector-emitter lc =-3A Iz =-0.3A 11 v
saturation voltage Ic =-6A Iz = -0.6A -0.6 \Y
Vge* .y Base-emitter voltage | I = -4 A Veg= -4V 15| V
heg DC current gain lgc '=-05A Vg=-2V (40 400 | —
Ic =-2A Vee= -2V {20 250 [ —
lc =-3A Vee= -2V |15 150 | —
fr Transition frequency | I = -0.5A Vge= -10V |3 MHz

* Pulsed: pulse duratipn =

300 ps, duty cycle = 1,5%
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Transition frequency
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"BD 675A BD 677
BD 6778 BD 679

EPITAXIAL-BASE NPN oL

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 ’

Veso  Collector-base voltage (Ig = 0) 45V ’ 60V l 80V ‘ 100V

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

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

I Collector current 4A

lom Collector peak current (repetitive) 6A

Ig Base current 100mA

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

Tetg Storage temperature -65 to 150°C

T Junction temperature 150 °C

MECHANICAL DATA Dimensions in mm
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THERMAL DATA

Rinjcase  Thermal resistance junction-case max 3.12 °C/W
thj-amp 1 hermal 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 V5= 60V 200 | pA
: for BD679/679A Vg = 80V 200 | pA
for BD681 Veg = 100V 200 | pA
lceo Collector cutoff for BD675A Vee = 22V 500 | pA
current(lg = 0) for BD677/677A Vg = 30V 500 | pA
for BD679/679A Ve = 40V 500 [ pA
for BD681 Vee = 50V 500 | pA
lego Emitter cutoff Vgg= 5V 2| mA
current (Ic = 0)
Veeous)® Collector-emitter lc = 50mA
sustaining voltage for BD675A 45 \Y
(Ig = 0) for BD677/677A |60 \
for BD679/679A (80 \
for BD681 100 \
Veeay® - Collector-emitter for BD677/679/681
saturation voltage lc = 1.5A lg = 6mA 25| Vv
for BD675A/677A/679A
Ic = 2A lg = 8mA 28| V
Vie* Base-emitter voltage |for BD677/679/681
lc = 1.5A Vee = 3V 25| V
for BD675A/677A/679A
Ilc = 2A Ve = 3V 25| V
| heg* DC current gain for BD677/679/681
Ic = 1.5A Vege = 3V [750 —
for BD675A/677A/679A
lc = 2A Veg = 3V [750 —
Nte Small signal Ilc = 1.5A Vee = 3V
current gain f =1MHz 1 —

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

~ BDG76A BDGIS
_ BDG78A BDEBD
~ BOGEOA BDE82

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

BD676A| BD678 ’ BD680 | BD682

BD678A | BD680A
Veso  Collector-base voltage (I = 0) -45V l -60V | -80V ’ 100V
Vceo Collector-emitter voltage (Iz = 0) -45V -60V -80V -100V
Veso Emitter-base voltage (I = 0) -5V
I Collector current -4A
lem Collector peak current (repetitive) -6A
I Base current : -100mA
Piot Total power dissipation at T ,5,<25°C 40W
Tstg Storage temperature -65 to 150°C
T Junction temperature 150 °C
MECHANICAL DATA Dimensions in mm
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THERMAL DATA

Rinjcase  Thermal resistance junction-case max 3.12 °C/W
hj-amb 1hermal resistance junction-ambient max 100 °C/W

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

Parameter Test conditions Min. Typ. Max.| Unit
Iceo Collector cutoff for BD676A Vgg = -45V -200 | pA
current (I = 0) for BD678/678A Vg = -60V -200 | pA
for BD680/680A V5 = -80V -200 | pA
for BD682 Veg= -100V -200 | pA
lceo Collector cutoff for BD676A Vge = -22V -500 | pA
current (I = 0) for BD678/678A Ve = -30V -500 | pA
for BD680/680A Vg = -40V -500 | pA
for BD682 Ve =-50V -500 | pA
lego Emitter cutoff Vgg = -5V -2 | mA
current (Ic = 0)
Veeoeus)® Collector-emitter I = -50 mA
sustaining voltage . for BD676 A -45 Vv
(g =0) for BD678/678A |-60 \
for BD680/680A |(-80 \
for BD682 -100 \"
Vee sayy™  Collector-emitter for BD678/680/682
3 saturation voltage Ic = -1.5A Ig = -6mA 25 [V
for BD676A/678A/680A
Ic = -2A Ig = -8mA 28 |V
Vie* Base-emitter voltage |for BD678/680/682
IC = '1 .5A VCE = '3V "2.5 V
for BD676A/678A/680A
lC = ‘2A VCE = "3V '225 V
heg* DC current gain for BD678/680/682
Ic = -1.5A Vee= -3V |750 —
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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 BDG76A BDG78
~ BDG7SA BDGSO
~ BDGBOA BDBB2
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Collector-emitter saturation
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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 I BD707 | BD709 l BD711
Veeo Collector-base voltage (I = 0) 45V 60V 8oV 100V
Vces Collector-emitter voltage (Vg = 0) 45V 60V 8oV 100V
Veeo  Collector-emitter voltage (Ig = 0) 45V 60V 8oV 100V
Vego Emitter-base voitage (I = 0) 5V

Ic Collector current 12A

Ig Base current 5A

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

Tag Storage temperature . -65 to 150°C

T Junction temperature 150°C

MECHANICAL DATA Dimensions in mm




THERMAL DATA

Rinjcase  Thermal resistance junction-case
Rinjamp ~ Thermal resistance junction-ambient

max
max

1.67
70

°C/W
°‘C/W

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

Parameter Test conditions Min. Typ. Max.| Unit
lco 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 11 mA
lceo Collector cutoff for BD705 Vee= 22V 1] mA
‘ current (Ig' = 0) for BD707 Vee= 30V 1| mA
. for BD709 Vee= 40V 1| mA
for BD711 Vee= 50V 1| mA
lego Emitter cutoff Vegg= 5V 1| mA
current (I = 0)
Veeowus)® Collector-emitter lc = 100 mA
sustaining voltage for BD705 45 \"
(Ig = 0) for BD707 60 \Y
for BD709 80 \Y
for BD711 100 \Y
Voeeay®  Collector-emitter o =4A Iy =04A 1| v
saturation voltage
Veek* Knee voltage Ilc =3A lg = ** 0.4 Vv
Vee* Base-emitter voltage| 1o = 4A Veg= 4V 1.5
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BD 705

93

BD 707
BD 709
BD 711
- ELECTRICAL CHARACTERISTICS (continued)
Parameter Test conditions Min. Typ. Max.| Unit
hee* DC current gain lc = 05A Vge=2V 40 120 400 | —
lc = 2A Vee= 2V
for BD705 30 —
for BD707 30 —
for BD709 30 —
lo = 4n  vee=av
for BD705 20 30 150 | —
for BD707 15 150 | —
for BD709 15 150 | —
for BD711 15 150 | —
lC = 1OA VCE= 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
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DC current gain DC transconductance
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Saturated switching characteristics
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EPITAXIAL-BASE PN[’

POWER LINEAR AND SWITCHING APPLICATIONS

The BD706, BD708,BD710 and 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 t BD708 I BD710 | BD712

Veoeo . Collector-base voltage (Ig = 0)
Vees Collector-emitter voltage ¥Vgg = 0)
Veeo Collector-emitter voltage (I = 0)
Vego Emitter-base voltage (I = 0)

Ic Collector current

I Base current

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

Tj Junction temperature

-45V -60V -80V -100V.
-45V -60V -80V -100V
-45V -60V -80V -100V
-5V
-12A
-5A
75W
-65 to 150°C
150°C

MECHANICAL DATA

Dimensions in mm
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. BD 708

‘BDT08
_ BDTI0
. BDTI2
THERMAL DATA
Rinjcase  Thermal resistance junction-case max 1.67 °C/W
Rinjamp  Thermal resistance junction-ambient max 70 °C/W

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

Parameter Test conditions Min. Typ. Max.| Unit
leeo Collector cutoff for BD706 Veg= -45V -100 | pA
current (g = 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= -60 V -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 Veg= -30V -1 mA
for BD710 Vee= -40V -1| mA
for BD712 Vee= -50V -1| mA
lego Emitter cutoff Vegg= -5V -1 mA
current (I = 0)
Veeous)® Collector-emitter lc. = -100mA
sustaining voltage for BD706 -45 \)
(g =0) for BD708 -60 Vv
for BD710 -80 Vv
for BD712 -100 \
Veeeay®  Collector-emitter lc =-4A lg =-04A 1]V
saturation voltage
Veexk* Knee voltage Ic = -3A lg = ** -0.4 \
Vaé* Base-emitter voltage | 15 = -4A Veg= -4V 15V
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ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max.| Unit

heg* DC current gain lo -0.5A V= -2V 40 120 400 | —
-2A Vee= -2V
for BD706 30 —
for BD708 30 —

for BD710 30 —_

I = -4A  Vgg= -4V
forBD706 |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 | Iz = -300mA Ve = -3V 3 MHz

* Pulsed: pulse duration = 300 ps, duty cycle = 1.5%
** Value for which I = -3.3 AatVge = -2V
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BOT0S
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Collector-base capacitance Saturated switching characteristics
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EPITAXIAL-BASE NPN

BD 905
BD 507
8D 909
- BD911

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 I BD907 | BD909 I BD911
Veso  Collector-base voltage (I = 0) 45V I 60V | 80V | 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 ,,.< 25°C 90W

stg Storage temperature -65 to 150°C
T; Junction temperature 150°C
MECHANICAL DATA Dimensions in mm
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THERMAL DATA

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

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

Parameter Test conditions Min. Typ. Max.| Unit
lco Collector cutoff for BD905 Veg= 45V 500 | pA
current (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 Vgg= 45V 5| mA
for BD907 Veg= 60V 5| mA
for BDS09 Veg= 80V 5| mA
for BD911 Veg =100V 5| mA
lceo Coliector cutoff for BD905 Vee= 30V 1] mA
current (I3 = 0) for BDS07 Vee= 30V 1] mA
forBDS09 . V= 40V 1| mA
for BD911 Vee= 50V 1| mA
lego Emitter cutoff Veg= 5V 1| mA
current (Ic=0) )
Vceo sus)® Collector-emitter Ilc = 100mA
sustaining voltage for BD905 45 \Y
(lg=0) for BD907 |60 \
for BD909 |80 \Y
for BD911 100 \
Vce ayy®  Collector-emitter lc = 5A lg = 0.5A 11 Vv
saturation voltage lc = 10A lg = 2.5A 3| V
Vge say* Base-emitter Ilc = 10A lg = 2.5A 25| V
saturation voltage
Vge* Base-emitter voltage | I = 5A Vee= 4V 15| V
heg* DC current gain lc = 05A V= 4V 40 250 | —
lc = 5A Vee= 4V 15 150 | —
lc = 10A Vee= 4V 5 —
fr Transition frequency | I = 0.5A  Vge= 4V 3 MHz

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

BD 906
BD 908
- BD 910
BD 912

POWER LINEAR AND SWITCHING APPLICATIONS

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

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

ABSOLUTE MAXIMUM RATINGS

BD906 l BD908 I BD910 | BD912

Vero
cEO

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

Emitter and collector current

Base current

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

Junction temperature

-100V

-45V I
100V

-60V .
-45V

-60V
-5V
-15A
-5A
90w
-65 to 150°C
150°C

-80V l
-80V

MECHANICAL DATA

105

Dimensions in mm
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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
lego Collector cutoff for BD906 Veg= -45V -500 | pA
current (I =0) for BD908 Veg= -60V -500 | pA
for BD910 Veg = -80V -500 | pA
for BD912 Vgg = -100V -500 | pA
Tease= 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 (I3 =0) for BD908 Vee= -30V -1 mA-
for BD910 Vge = -40V -1 | mA
for BD912 Ve = -50V -1 | mA
lego Emitter cutoff Vegg = -5V -1 | mA
current (Ic=0)
Veeo sus)® Collector-emitter Ic = -100mA
sustaining voltage for BD906 |-45 \
(Ig=0) for BD908 |(-60 v
for BD910 |-80 \Y
forBD912 |-100 \
Vee say*  Collector-emitter lc = -5A lg = -0.5A -1V
saturation voltage lc = -10A lg = -2.5A 83|V
VEEe say*  Base-emitter lc = -10A lg = -2.5A 25| V
saturation voltage
Vige* Base-emitter voltage | I = -5A Vee= -4V 151 V
hee* DC current gain lc =-05A  Vge= -4V |40 250 | —
lc =-5A Vee= -4V |15 150 | —
lc =-10A  Vg= -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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BD 908 r
BDYID
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Base-emitter saturation voltage Transition frequency
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BOW 21
BOW 21A
BOW 218

EPITAXIAL-BASE NPN  BOW 210

POWER LINEAR AND SWITCHING APPLICATIONS

The BDW 21, BDW 21A, BDW 21B and BDW 21C are silicon epitaxial-base NPN power
transistors in Jedec TO-3 metal case intended for use in power linear and switching
applications.
The complementary PNP types are the BDW 22, BDW 22A, BDW 22B, and BDW 22C
respectively.

ABSOLUTE MAXIMUM RATINGS BDW21 I BDW21 A‘BDW21 B|BDW21 C
Veeo Collector-base voltage (Ig = 0) 45V 60V 80V 100V
Veces Collector-emitter voltage (Vgg = 0) 45V 60V 8oV 100V
Veeo Collector-emitter voltage (Ig = 0) 45V 60V 8ov 100V
VEso Emitter-base voltage (I = 0) 5V

Ic Collector current 10A

lem Collector peak current 15A

Iz Base current 5A

Piot Total power dissipation at T.,e.< 25°C 20w

Taig Storage temperature -65 to 200 °C

T Junction temperature 200 °C
MECHANICAL DATA Dimensions in mm

- grmeeny

i

tos

6/77
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THERMAL DATA

Rth j-case

Thermal resistance junction-case

max. 1.9

°C/W

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

** Value for which | = 3.3AatVg, = 2V

110

Parameter Test conditions Min. Typ. Max.| Unit
lces Collector cutoff for BDW21 Veg= 45V 100 | pA
current (Rgg = 0) for BDW21A V= 60V 100 | pA
for BDW21B V= 80V 100 | pA
forBDW21C V=100V 100 | pA
Tease = 150 °C
for BDW21 Vee= 45V 1| mA
for BDW21A V= 60V 1 mA
for BDW21B V= 80V 1| mA
for BDW21C V=100V 1| mA
lceo Collector cutoff for BDW21 Vee= 30V 0.5 [ mA
current (I3 =0) for BDW21A V= 30V 0.5 [ mA
forBDW21B V= 40V 0.5 | mA
for BDW21C V= 50V 0.5 | mA
leso Emitter cutoff Vgg = 5V 1| mA
current (Ic=0)
T Veeo sus)* Collector-emitter Ic = 100mA
sustaining voltage for BDW21 |45 Vv
(Ig=0) for BDW21A |60 \
for BDW21B | 80 \
for BDW21C | 100 \
Vce say*  Collector-emitter lc = 4A lg = 0.4A 11V
saturation voltage
Veek Knee voltage Ic = 3A lg = ** 0.4 \
Vige* Base-emitter voltage | I = 4A Veg= 4V 15| V
hee* DC current gain Ilc = 0.5A Vee= 2V 40 120 400 ( —
Ic =2A Vee= 2V 30 —
lc = 4A Vee= 4V 15 150 | —
Ic = 10A Vee= 4V 5 ’ —_
fr Transition frequency | I = 300mA Vge= 3V 3 MHz
* Pulsed: pulse duration = 300 ps, duty cycle = 1.5%
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Transifion frequency
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~ BDW 22
BOW 22A
BDW 228

EPITAXIAL-BASE PNP . mwaz

POWER LINEAR AND SWITCHING APPLICATIONS

The BDW 22, BDW 22A, BDW 22B and BDW 22C are silicon epitaxial-base PNP power
transistors in Jedec TO-3 metal case intended for use in power linear and switching
applications. .

The complementdry NPN types are the BDW 21, BDW 21A, BDW 21B and BDW 21C
respectively.

ABSOLUTE MAXIMUM RATINGS BDW22 | BDW22A|BDW228lBDW226
Veeo Collector-base voltage (I = 0) -45V -60V -80V -100V
Vces Collector-emitter voltage (Vgg = 0) -45V -60V -80V -100V
Vceo Collector-emitter voltage (Ig = 0) -45V -60V -80V -100V
Vego Emitter-base voltage (I = 0) -5V

le Collector current -10A

lom Collector peak current -15A

I Base current -5A

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

Tatg Storage temperature -65 to 200 °C

T Junction temperature 200 °C
MECHANICAL DATA Dimensions in mm

g7 g

6/77
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THERMAL DATA

Rinjcase ~ Thermal resistance junction-case max 1.9 °C/W

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

Parameter Test conditions Min. Typ. Max.| Unit
lces Collector-cutoff for BDW22 Veg = -45V -100 | pA
current (Vgg = 0) for BDW22A Ve = -60V -100 | pA |
for BDW22B V= -80V -100 | pA
for BDW22C V= -100V -100 | pA
Tease= 150 °C ,
for BDW22 Veg= -45V -1 | mA
for BDW22A V= -60V -1 | mA
for BDW22B V= -80V -1 | mA
for BDW22C V= -100V -1 | mA
lceo Collector-cutoff for BDW22 Ve = -30V -0.5 | mA
current (I3=0) for BDW22A V= -30V -0.5 [ mA
for BDW22B Ve = -40V | -0.5 | mA
for BDW22C V= -50V -0.5 | mA
leso Emitter-cutoff Vgg = -5V -1 | mA
current (Ic=0)
Veeo sus)* Collector-emitter lc = -100mA
sustaining voltage for BDW22 |-45 \"
(Ig=0) ' for BDW22A |-60 \'
for BDW22B |-80 Vv
for BDW22C {-100 \Y
Vce say®  Collector-emitter Ic = -4A lg = -0.4A 1]V
saturation voltage
Veek Knee voltage Ilc =-3A lg = ** -0.4 \
Vige* Base-emitter voltage | I = -4A Veg= -4V 15| V
hee* DG current gain lg =-05A Vee=-2V |40 120 400 | —
IC = -2A VCE= -2V 30 -_
Ic = -4A Vee= -4V |15 150 | —
lc =-10A V= -4V |5 —
fr Transition frequency | Iz = -300mA Vge= -3V |3 MHz

* Pulsed: pulse duration = 300 ps, duty cycle = 1.5%
**Value for which I = -3.3 Aat Ve = -2V
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Transition frequency
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BDW 23
BDW 23A
BDW 23B

EPITAXIAL-BASE NPN ~ BOw 23¢

POWER DARLINGTONS

The BDW 23, BDW 23A, BDW 23B and BDW 23C 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 hammer drivers, audio amplifiers and other
medium power linear and switching applications.

The complementary PNP types are the BDW 24, BDW 24A, BDW 24B and BDW 24C
respectively.

ABSOLUTE MAXIMUM RATINGS BDW23 | BDW23A|BDW233|BDW23C
Veso  Collector-base voltage (Ig = 0) 45V ‘ 60V } 80V | 100V
Veeo Collector-emitter voltage (Ig = 0) 45V 60V 80V 100V
Vego Emitter-base voltage (I = 0) 5V

Ig Collector current 6A

lom Collector peak current (repetitive) 8A

I Base current 0.2A

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

Tetg Storage temperature -65 to 150°C

T; Junction temperature 150 °C
MECHANICAL DATA Dimensions in mm

* Collector connected to tab

1370, ]

T0-220

6/77
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THERMAL DATA

Rinj-case ~ Thermal resistance junction-case max 25 °C/W
Rinj-amb  Thermal resistance junction-ambient max 70 °C/W

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

Parameter Test conditions Min. Typ. Max.| Unit
lceo Collector cutoff forBDW23 V=45V 200 | pA
current (I = 0) for BDW23A V= 60V 200 | pA
for BDW23B Vz= 80V 200 | pA
for BDW23C Vz= 100V 200 | pA
lceo Collector cutoff for BDW23 V=22V 500 | pA
current (I = 0) for BDW23A V= 30V 500 | pA
for BDW23B V= 40V 500 | pA
for BDW23C Vge= 50V 500 | pA
lego Emitter cutoff Veg= 5V 2 [mA
current (I = 0)
Veeosus)® Collector-emitter lc = 100 mA
sustaining voltage for BDW23 |45 \Y
(Ig = 0) for BDW23A |60 Vv
for BDW23B |80 \
for BDW23C | 100 \Y
Vee saty*  Collector-emitter Ic = 2A lg = 8mA 2|V
saturation voltage Ic = 6A lg = 60mA 3|V
Ve say”  Base-emitter lc = 2A Vce= 8mA 25|V
saturation voltage
Vige* Base-emitter voltage | I = 1A Vee= 3V 25 | V
Ilc = 6A Vee= 3V 30| V
hee* DC current gain lc =1A Vee= 3V 1000 —
lc =2A Vee= 3V 750 20000 [ —
Ic = 6A Vee= 3V 100 —
Ve* Parallel-diode I = 2A 18| V

forward voltage

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

BDW 24
BDW 24A
BDW 24B -
BDW 24C

POWER DARLINGTONS

The BDW 24, BDW 24A, BDW 24B, BDW 24C are silicon epitaxial-base PNP transistorsin
monolithic Darlington configuration and are mounted in Jedec TO-220 plastic package.
They are intended for use in hammer drivers, audio amplifiers and other medium power

linear and switching applications.

The complementary NPN types are the BDW 23, BDW 23A, BDW 23B and BDW 23C

respectively.

ABSOLUTE MAXIMUM RATINGS

BDW24 iBDW24AlBDW24BlBDW24C

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

Ic Collector current

lom Collector peak current (repetitive)

Iz Base current

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

T Junction temperature

-45V
-45V

-60V ‘ -80V ‘-1oov
6ov | -sov | -100v
-5V
-6A
-8A
-0.2A
50W
-65 to 150°C
150 °C

MECHANICAL DATA

o Collector connected to tab

10.4m3%

I. 28,
ook

15.8™

0.85max
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THERMAL DATA h

Rinj-case  Thermal resistance junction-case max 25 °C/W
Rinjamb ~ Thermal resistance junction-ambient max 70 °C/W

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

Parameter Test conditions Min. Typ. Max.| Unit
loso Collector cutoff for BDW24 Vg =-45V ' -200 | pA
current (I = 0) for BDW24A Vz=-60V -200 | pA
for BDW24B V= -80V -200 | pA
for BDW24C Vg=-100V -200 | pA
lceo Collector cutoff for BDW24 V. =-22V -500 | pA
current (I = 0) for BDW24A V= -30V -500 | pA
for BDW24B Vg = -40V -500 | pA
for BDW24C V= -50V -500 | pA
IEBO Emitter CutOff VEB = '5 V ’ '2 mA
current (I = 0)
Veeosus)® Collector-emitter Ic = -100 mA
sustaining voltage for BDW24 | -45 \Y
(g = 0) for BDW24A | -60 \%
for BDW24B | -80 \Y
for BDW24C | -100 \Y
Vce gaty®  Collector-emitter Ic = -2A lg = -8mA 2|V
saturation voltage lc = -6A lg = -60mA 3|V
Ve saty*  Base-emitter Ic = -2A Iz = -8mA 25|V
saturation voltage
Vee* Base-emitter voltage | I = -1A Veg= -3V 25| V
Ic = -6A Vee= -3V. . -3.0| V,
hee* DC current gain Ic = -1A Vee= -3V 1000 —
Ic = -2A Veg= -3V 750 20000 | —
I = -6A Vce= -3V 100 - —
Ve* Parallel-diode g =

2A 18| V
forward voltage i

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

BDW 51

. BDW.31A
BDW 51B
BDW 51C

POWER LINEAR AND SWITCHING APPLICATIONS

The BDW 51, BDW 51A, BDW 51B and BDW 51C are silicon epitaxial-base NPN power
transistors in Jedec TO-3 metal case. They are intended for use in power linear and
switching applications.
The complementary PNP types are the BDW 52, BDW 52A, BDW 52B and BDW 52C
respectively.

ABSOLUTE MAXIMUM RATINGS

BDWS51 l BDW51 AIBDW51 B|BDW51 C

Veeo Collector-base voltage (Ig = 0) 45V 60V 8ov 100V
CES Collector-emitter voltage (Vg = 0) 45V 60V 80V 100V
CEO Collector-emitter voltage (Ig = 0) 45V 60V 80V 100V
EBO Emitter-base voltage (I = 0) 5V

lo Collector current 15A

lom Collector peak current (repetitive) - 20A

I Base current 7A

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

Tstg Storage temperature -65 to 200°C

T Junction temperature 200 °C

MECHANICAL DATA | Dimensions in mm

0., 877 17
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THERMAL DATA

Rinjcase. Thermal resistance junction-caée max 1.4 °C/W

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

Parameter Test conditions Min. Typ. Max.| Unit
lceo Collector cutoff | for BDW51  Vgg= 45V 500 | pA
current (I = 0) for BDW5S1A Vz= 60V 500 [ pA
for BDW51B Vi z= 80V 500 | pA
for BDW51C Vg = 100V 500 | pA
Tease = 150°C
for BDW51 Veg= 45V 5| mA
for BDW51A Vi g= 60V 5| mA
for BDW51B Vg = 80V 5| mA
for BDW51C V z= 100V 5| mA
Iceo 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
IEBO Emitter CUtOff VEB = 5 V 2 mA
current (I = 0)
Veeosus)™ Collector-emitter lc = 100 mA
sustaining voltage for BDW51 45 \%
(I = 0) for BDW51A (60 \
for BDW51B |80 \
for BDW51C (100 \
Veeeay®  Collector-emitter lc = 5A lg = 0.5A 11V
saturation voltage lc = 10A lg = 2.5A 3(V
VBE(sat)* Base'emitter IC = 10A ‘B = 25A 2.5 V
saturation voltage
Vee* Base-emitter voltage | I = 5A Vee= 4V 15| V
heg* DC current gain Ilc = 5A Veg= 4V 20 150 | —
Ic = 10A Veg= 4V 5 —
fr Transition frequency | I = 0.5A Veg= 4V 3 MHz

* Pulsed: pulse duration = 300 ps, duty cycle = 1.5%
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DC current gain
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BDW 51

BDW 514
BDW 518
BDW 51C
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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|BDW525 BDW52C -

Veeo Collector-base voltage (Ig = 0)

Veces Collector-emitter voltage (Vgg = 0)

Veceo Collector-emitter voltage (Iz = 0)
Veso Emitter-base voltage (Ic = 0)

lc Collector current

lom Collector peak current

Ig Base current

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

T Junction temperature

-45V -60V -80V -100V
-45V -60V -80V -100V
-45V -60v | -80V -100V
-5V
-15A
-20A
-7TA
125W
-65 to 200°C
200 °C

MECHANICAL DATA

Dimensions in mm




BOW 52

BDW 52A
BDW 52B
- BOW 526
THERMAL DATA
Rinj-case ~ Thermal resistance junction-case max 1.4 °C/W

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

Parameter Test conditions Min. Typ. Max.| Unit
lceo Collector cutoff forBDW52 Vi g= -45V -500 | pA
current (I = 0) for BDW52A V= -60V -500 | pA
for BDW52B V g= -80V -500 | pA
for BDW52C Vgg= -100V -500 | pA
Tease = 150°C
forBDW52  Vgg= -45V -5 | mA
for BDW52A Vg= -60V -5 | mA
for BDW52B Vg g= -80V -5 | mA
for BDW52C Vg= -100V -5 | mA
lceo Collector cutoff forBDW52 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
leBo Emitter cutoff Vegg = -5V -2 | mA
current (I = 0)
Veeosus)® Collector-emitter lc = -100mA
sustaining voltage for BDW52 |-45 Vv
(lg = 0) for BDW52A |-60 \Y
for BDW52B |-80 \
for BDW52C (-100 Vv
Veeeay®  Collector-emitter Ic = -5A lg = -0.5A -1V
saturation voltage Ic = -10A lg = -2.6A 83|V
Veegay*  Base-emitter lc = -10A lg = -2.5A 25|V
saturation voltage
Vige* Base-emitter voltage | I = -5A Vee= -4V 15V
heg* DC current gain lc = -5A Vee= -4V 20 150 | —
lc = -10A Vee= -4V 5 —
fr Transition frequency | I = -0.5A  Vge= -4V 3 MHz

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

131



Safe operating areas
(for BDW52 and BDW52A)

Safe operating areas

(for BDW52B and BDW52C)

]
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BDW 52
- BDW 52A
- BDW 52B
- BDW 52C

DC current gain

DC transconductance
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- BDW 91
EPITAXIAL-BASE NPN L

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

Veeo Collector-base voltage (I g=0) . 180 \%
Veeo  Collector-emitter voltage (I g=0) 180 \%
Veso Emitter-base voltage (I ;= 0) 6 \
lc Collector current 4 A
Ig Base current ' 100 mA
Pt Total power dissipation at T ., <25°C 10 W

T .mp <25°C 1 W
Totg Storage temperature -65t0200 °C
T Junction temperature 200 °C
MECHANICAL DATA , Dimensions in mm

5/80
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THERMAL DATA

°C/W

Rinjcase  Thermal resistance junction-case max 1756 °©
thj-amb  1hermalresistance junction-ambient max 175 °C/W
ELECTRICAL CHARACTERISTICS (T case= 25°C unless otherwise specified)

Parameter Test conditions | Min. Typ. Max. | Unit

lceo Collector cutoff Vcg=180V 50 | nA
current (I=0)

lceo Collector cutoff VCE=9'0\’/ 50 | HA
current (Ig=0)

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

Veeo susy*Collector:emitter lc =50mA 180 v
sustainin’g voltage

Ve say™ Collector-emitter lc =2A lg =4mA 2|1V
saturation voltage

Ve Base-emitter lc =2A Vv ce=2V 25| V
voltage

hee® DC current gain I =2A V ce=5V 1000 3000 -

lc =50mA V=5V 150 300 -

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

he Small signal l¢c =0.5A V=2V 20 -
currente gain f=1MHz

* Pulsed: pulse duration = 300 usec, duty cycle = 1%
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BDW 91

G-3926
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Collector-emitter saturation voltage

Colléctor-emitter saturation voltage
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- BDW 92
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 metal case. It is intended for use in switching and
linear applications.

The complementary NPN type is the BDW91.

ABSOLUTE MAXIMUM RATINGS

Veeo Collector-base voltage (I ¢=0) -180 Y
Veeo  Collector-emitter voltage (1 g= 0) -180 \Y
Veso Emitter-base voltage (I ;=0) -6 \
c Collector current . -4 A
Ig Base current -100 mA
Piot Total power dissipation at T ., <25°C 10 W
T amp S25°C 1 W

Tsig Storage temperature -65t0200 °C
T, Junction temperature : 200 °C
MECHANICAL DATA Dimensions in mm

5/80

139



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 ., ,.= 25°C unless otherwise specified)

Parameter Test conditions Min. Typ. Max. | Unit
lceo Collector cutoff Vcg=-180V -50 | nA
current (1g=0)
leeo Collector cutoff V ce=-90V -50 | pA
current (I g=0)
lego Emitter cutoff Vge= -6V -0.4 -2 | mA
current (1;=0)
Vceo (sus) - Collector-emitter lg =-50mA -180 v
sustaining voltage
Ve say™ Collector-emitter lg =-2A lg =-4mA 2|1V
saturation voltage
Vige* Base-emitter lc =-2A Ve=-2V 25| V
voltage
hee* DC current gain ' lc =-2A Vce=-5V 1000 3000 -
lg =-50mA V =-5V 150 300 —
Ve* Parallel diode g =-2A 25|V
forward voltage
hye Small signal lc =-0.5A Vg=-2V - 20 -
current gain f=1MHz

* Pulsed: pulse duration = 300us, duty cycle = 1%
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6-3926
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Collector-emitter saturation voltage
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EPITAXIAL-BASE NPN

~ BOW 93
BOW 934
BOW 938
BOW 93¢

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

BDW93 | BDW93A|BDW93B|BDW93C

VCBO
CEO

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

Collector peak current

Base current

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

Junction temperature

100V

45V |
100V

60V \
45V

60V
12A
15A
0.2A
80w
-65 to 150°C
150°C

80V l
80V

MECHANICAL DATA
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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.
loeo Collector cutoff for BDW93 Veg= 45V 100 | pA
- current (Iz=0) for BDW93A V. z= 60V 100 | pA
for BDW93B V gz= 80V 100 | pA
for BDW93C Vg g= 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 Vz= 100V 5[ mA
lceo Collector cutoff for BDW93 Vee = 40V 1| mA
current (I3 =0) for BDW93A Vi = 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)
Vceo sus)® Collector-emitter Ic = 100mA
sustaining voltage for BDW93 45 Vv
(Ig=0) for BDW93A 60 \Y
for BDW93B 80 \Y%
for BDW93C 100 \
Vce say®  Collector-emitter lc = 5A lg = 20mA 21V
saturation voltage Ic = 10A lg =100mA 3( V
Vee say* Base-emitter Ic = 5A lg = 20mA 25| V
saturation voltage Ic = 10A lg =100mA 41V
hee* DC current gain lc = 3A Veg= 3V 1000 —
Ilc =5A Vee= 3V 750 20000 | —
Ilc = 10A Vee= 3V 100 —
Ve* Parailel-diode I = 5A 1.3 2|1V
forward voltage I = 10A 1.8 41V
hte Small signal Ic =1A Vee= 10V
current gain f = 1MHz 20 —
* Pulsed: pulse duration = 300 ps, duty cycle = 1.5%
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BDW 93
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BDW 93B
BDW 93C
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DC current gain DC transconductance
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- BDW 93

 BDW 93R

- BDW 93B
BDW 93C

Small signal current gain
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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 ' BDW94A|BDW94B|BDW94C

Vego  Collector-base voltage (Iz = 0)

-45V ‘ -60V I -80V ' 100V

Veeo Collector-emitter voltage (Iz = 0) -45V -60V -80V -100V
I Collector current -12A

lem Collector peak current -15A

I Base current -0.2A

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

Ty, - Storage temperature -65 to 150°C

T Junction temperature 150°C
MECHANICAL DATA Dimensions in mm

6/77
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BDW 94

BDW 94A

BDW 94B

BDW 94C
THERMAL DATA
Rinjcase  Thermal resistance junction-case max 1.56 °C/W

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

Parameter Test conditions Min. Typ. Max.| Unit
IéBO 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 V g= -60V -5 | mA
for BDW94B V= -80V -5 [ mA
for BDW94C V g= -100V -5 [ mA
lceo Collector cutoff for BDW94 Vee = -40V -1 | mA
current (I =0) for BDW94A V.= -60V -1 | mA
for BDW94B V= -80V -1 | mA
for BDW94C V= -80V -1 [ mA
leso Emitter cutoff Vgg = -5V -2 | mA
current (I = 0)
Vceo sus)™ Collector-emitter Ic = -100mA
sustaining voltage for BDW94 -45 \
(Ilg=0) for BDW94A 1-60 \
for BDW94B -80 \
for BDW94C -100 \Y
Veegsay® Collector-emitter lc = -5A lg =-20mA 21V
saturation voltage lc = -10A lg  =-100mA B0V
Vie saty®  Base-emitter lc = -5A lg =-20mA 25|V
saturation voltage Ilc = -10A Iz =-100mA 41V
Nee* DC current gain lc = -3A Veg= -3V 1000 —
lc = -5A Vee= -3V |750 20000 [ —
Ilc =-10A  Vge= -3V (100 —
Ve* Parallel-diode lr = 5A 1.3 2V
forward voltage I = 10A 1.8 4V
Nie Small signal I -1A Vee= -10V

current gain 1 MHz 20 —

* Pulsed: pulse duration = 300 ps, duty cycle = 1.5%
149




G-2629
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~ BOW 94
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~ BDW 94B
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Small signal current gain
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BDX 10 /2N 3055H
BDX 10G/2N 3055C

HOMETAXIAL™ NPN

POWER LINEAR AND SWITCHING APPLICATIONS

The BDX 10/2N 3055H and the BDX 10C/2N 3055C are single diffused «hometaxial*»
silicon NPN transistors in Jedec TO-3 metal case. They are useful for power switching
circuits, series and shunt regulator output stages and high fidelity amplifiers.
Designed to assure freedom from second breakdown at maximum ratings.

* Hometaxial types employ a structure in which the base region has homogeneous
resistivity silicon material in the axial direction (emitter-to-collector). i

ABSOLUTE MAXIMUM RATINGS BDX10C| BDX10
2N3055C'2N3055H

Veeo Collector-base voltage (Ig = 0) 8oV 100V
Veey Collector-emitter voltage (Vgz= -1.5V) 70V 90V
Vcer Collector-emitter voltage (Rgg<< 100 Q) — 7oV
Veeo Collector-emitter voltage (I = 0) 60V
VEro Emitter-base voltage (I =0) N
lo Collector current 15A
Ig Base current 7A
Piot Total power dissipation at T_,,, < 25°C 115W

stg Storage temperature -65 to 200 °C
T; Junction temperature 200 °C
MECHANICAL DATA Dimensions in mm

gy

al
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THERMAL DATA

Rinjcase  Thermal resistance junction-case max 1.5 °C/W

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

Parameter Test conditions Min. Typ. Max.| Unit
lcey Collector cutoff for BDX10/2N 3055H
current (Vgg= -1.5 V)| Ve = 100V 5| mA
Vee= 100V T_,,=150°C 30 | mA
for BDX10C/2N 3055C
Vee = 80V 5| mA
Ve = 80V Tease=150°C 30 | mA
lceo Collector cutoff Vee= 30V 0.7 | mA
current (Ig=0)
leso Emitter cutoff Veg= 7V 1| mA
current (Ic=0)
Veey sus)® Collector-emitter Ic = 100mA
sustaining voltage for BDX10/2N 3055H 90 \"
(Vge= -1.5V) for BDX10C/2N 3055C 70 ' \Y
Veer sus)” Collector-emitter for BDX10/2N 3055H
sustaining voltage Ic = 200mA 70 \
(Rge=100Q)
Veeo sus)” Collector-emitter lc = 200mA 60 \Y
sustaining voltage
(lg=0)
Vee ay”  Collector-emitter Ic =4A lg = 400mA 1|V
saturation voltage for BDX10/2N 3055H
Ic =10A lg = 3.3A 3|V
Viee* Base-emitter voltage | I = 4 A Vee= 4V 15| V
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BDX 10 /2N 3055H

BDX 10G/2N 30550
ELECTRICAL CHARACTERISTICS (continued)
Parameter Test conditions Min. Typ. Max.| Unit
heg* DC current gain for BDX10/2N 3055H
Gr.4( Ig = 500mA V= 4V 20 50 | —
Gr.5| lIg =500mA Vge= 4V 35 75 | —
Gr.6( Ig = 500mA V=4V 60 145 | —
Gr.7| Ig = 500mA V= 4V 120 250 | —
Ic =4A Vee= 4V 20 70 | —
lc =10A Vee= 4V 5 —
for BDX10C/2N 3055C
Ilc = 500mA Vge= 4V 20 250 | —
Ic =2A Vee= 2V 20 160 | —
Ic =4A Vee= 4V 12 —
hegq/hEE2 Matched pail‘ lC = 500mA VCE= 4V 1.6 _
fr Transition frequency | Ic = 1A Vee= 4V |800 kHz
ls/p** Second breakdown Vee= 60V 1.95 A

collector current

* Pulsed: pulse duration = 300 ps, duty cycle = 1.5%
** Pulsed: 1 s, non repetitive pulse

Safe operating areas DC current gain
G-1504 G-0157%1
e, - T hre [
(A) T ] I 11 i
. I 11 T
*FOR_SINGLE NON REPETITIVE PULSE; Ve = 4V
4 80 [—
SO
A N
*[ic MAX CONTINUOUS ~_¥PULSE OPERATION o % 5 S
50 us AN § T L | o2
10 004 s N N
¢ 1ms N 700N >
« Ex o
. DC_OPERATION —»\] \
l A A
Igp LIMITED 20
2 \|
0
1 : L ? ¢ ‘jCEA(V) 10 10 1 Ic (A)
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DC transconductance

G-0155/1
Ie T
(4 / &
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8 %/ %
7 & /
S
. i 7 Vee=4V
/
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4 / 7
/|
7
/
2 /’
7/
p s
0 1 2 3 Vee (V)

Reverse-bias second breakdown
characteristics

G-016Y2
!¢ [INDUCTANCE (L)=200mH
(a)
/
4 s
Q 1
3 e Ree= T:j /
1] | )
— —/;; (Ree™ 0o )
2 | [ 1
MIN, (Rge=1000 ]
bt |
— —T1 MIN (R“ﬂoﬁ)
1
0
Vee (V) -4 -3 -2 -1 [¢]

Collector-emitter breakdown voltage

6001511

Yeen [T T
W) A
Roe Veer
70 @) |
I
I
65
N\
60 I
55 : ll
10° 10' 10? 10° 10 Rge ()
Thermal-cycle rating chart
G- 08351
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S,
& 7
102 in DQ)?
8| 470
N NN 4
NN
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£ NN 6. E(‘?Ik
= L\= AEN %‘\P%‘o é‘og q
e\ RO
10 | o\ 1 I N
2 4 8
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HOMETAXIAL™ NPN

“BDX 11 / 2N 3442

BDX 12 / 2N 4347

HIGH POWER, HIGH VOLTAGE APPLICATIONS

The BDX11/2N 3442 and BDX12/2N 4347 are high voltage, «hometaxial*» NPN
transistors in Jedec TO-3 metal case. They are intended for use as power switches,
regulators, dc-dc converters, inverters and audio amplifiers.

*Hometaxial types employ a structure in which the base region has homogeneous

resistivity silicon material in the axial direction (emitter-to-collector).

ABSOLUTE MAXIMUM RATINGS BDX 12 | BDX 11
2N 4347 |2N 3442

Vego  Collector-base voltage (I = 0) 140V 160V
Veev Collector-emitter voltage (Vg = -1.5V) 140V 160V
Veer Collector-emitter voltage (Rge < 100 Q) 130V 150V
Veeo  Collector-emitter voltage (I = 0) 120V 140V
Vego Emitter-base voltage (I = 0) v
Ie Collector current 10A
lom Collector peak current (repetitive) 15A
Iz Base current 7A
Piot Total power dissipation T < 25°C for BDX11/2N3442 117W

for BDX12/2N4347 100W
Tetg Storage temperature -65 to 200 °C
T Junction temperature 200 °C
MECHANICAL DATA Dimensions in mm
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THERMAL DATA

Rth j-case

Thermal resistance junction-case

BDX11/2N 3442
BDX12/2N 4347

max
max

—_
~N O

5

°C/W
°C/W

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

Parameter Test conditions Min. Typ. Max. |Unit
leso Collector cutoff Veg= 140V 1 |mA
current (I = 0)
(for BDX11/2N 3442)
lcev Collector cutoff for BDX11/2N 3442
current (Vgg = -1.5V)| Vge= 140V 1 [mA
Vee= 140V T, =150°C 10 |mA
for BDX12/2N 4347
Vee= 120V 2 |mA
Vee= 120V T, =150°C 10 |mA
lego Emitter cutoff
current (I = 0) Vegg= 7V 5 [mA
Veev sus)* Collector-emitter Ic = 100mA
sustaining voltage for BDX11/2N 3442 160 \
(Vge = -1.5V) for BDX12/2N 4347 140 \Y
Veer sus)™ Collector-emitter Ilc = 100mA
sustaining voltage for BDX11/2N 3442 150 Vv
(Rgg = 100 Q) for BDX12/2N 4347 130 \Y
Veeo sus)* Collector-emitter Ilc = 200mA
sustaining voltage for BDX11/2N 3442 140 \
(g = 0) for BDX12/2N 4347 120 \Y
Veesay®  Collector-emitter for BDX11/2N 3442 )
saturation voltage lc =3A lg =03A 1]V
for BDX12/2N 4347
Ic =2A lg =02A 1]V
Vge* Base-emitter voltage | for BDX11/2N 3442
‘ Ic =3A Vee= 4V 1.7 |V
for BDX12/2N 4347
Ic =2A Vee= 4V 2|V
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BDX 11 / 2N 3442
BDX 12 / 2N 4347

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max. |Unit
Nee* DC current gain for BDX11/2N 3442
Gr.4|l; =05A V=4V 20 50 | —
Gr.5(lg =05A V=4V 35 75 | —
Gr.6|lg =05A V=4V 60 145 | —
Gr. 7|l =05A V=4V 120 250 | —
lc =3A Vee= 4V 20 70 | —
for BDX12/2N 4347 :
lc =2A Vee= 4V 20 70 | —
heet/hpep™ Matched pair lc =05A V=4V 1.6 | —
(for BDX11/2N 3442)
l,,x**  Second breakdown |Voz= 78V BDX11/2N 3442| 1.5 A
collector current Veg= 67V BDX12/2N 4347| 1.5 A
* Pulsed: pulse duration = 300 ps, duty cycle = 1.5 %
** Pulsed: 1s, non repetitive pulse
Safe operating areas Ic *FOR SINGLE NON e
(for BDX11/2N 3442 only) A REPETITIVE PULSE
T T
[ [T
Ic MAX PULSED *PULSE OPERATION
o [Lehax contivuous N NANNINE {100
1 1 I T 110 30,J
DC OPERATION—"N N
—— 50 us
N 100 us
9 ims
N 100ms:
1 \
\\
\
10"
1 10 102 Vee (V)
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DC current gain

hFE l G=0154/1
1
Vee=4V
0
70 _ 125(3
60 ps
50
40 N\ Tease=25°C|
%0 AN
\\
20 AN
A,
10 ; \\ N
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0
102 10! 1 le (A)
\
Collector-emitter breakdown
voltage
G-1524
Vcer LT IO TTT
W) ]
Voo
2N3442 RBe CER
%0 R il
N
Ii
N
140 -
2N434
130 Sy
N
Ny
N
120 I~
2 4 8 2 4 8 2 4 68 2 4 68
10 10? 10° 104 Rgg(Q)

DC transconductance

I G=01511
1]
(A [ 11
Vee=4V
6
s Tease =25 °C 125 °C
4 /
3 /
7/
2
/
1
17
0 02 04 06 08 1 12 14 16 Vge(V)

Reverse-bias second breakdown
characteristics )
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1
0
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HOMETAXIAL™ NPN

BDX 13
40251

HIGH CURRENT POWER APPLICATIONS

The BDX 13/40251 is a single diffused «<hometaxial» silicon NPN transistorin Jedec TO-3
metal case. Itis intended for a wide variety of high power applications because of very low
collector saturation voitage up to 8 A.

* Hometaxial types employ a structure in which the base region has homogeneous
resistivity silicon material in the axial direction (emitter-to-collector).

ABSOLUTE MAXIMUM RATINGS

Vceo Collector-base voitage (I = 0) 50 \
Veey Collector-emitter voltage (Vgg = -1.5V) 50" V
Vceo Collector-emitter voltage (I = 0) 40 \
Vero Emitter-base voltage (I = 0) 5 \
Ic Collector current 15 A
I Base current 7 A
Piot Total power dissipation at T, < 25°C 117 W
Tetg Storage temperature -65t0200 °C
T Junction temperature 200 °C
MECHANICAL DATA Dimensions in mm
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THERMAL DATA

Rinjcase  Thermal resistance junction-case max 1.5 °C/W

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

Parameter Test conditions Min. Typ. Max.| Unit
lcev Collector cutoff Veg= 40V 2 | mA
current (Vge=-1.5V)| Vgg= 40V T, =150°C 10 [ mA
lego Emitter cutoff Vegg= 5V 10 | mA
current (I = 0)
VeBo sus)* Collector-base Ic = 100 mA 50 \%
) sustaining voltage
(lg = 0)
Veev sug)® Collector-emitter Ic = 100mA 50 \
sustaining voltage
(Vge = -1.5V)
Veeo sus)” Collector-emitter Ic = 200 mA 40 v
sustaining voltage
(lg=0)
Vce @aty”  Collector-emitter Ilc =8A lg =08A 15| V
saturation voltage
Vge* Base-emitter voltage | I = 8 A Veg= 4V 221V
heg* DC current gain
Gr. 4| I = 500mA V= 4V 20 50| —
Gr.5| Ig = 500mA Vge= 4V 35 75| —
Gr.6| I = 500mA Vee= 4V 60 145 | —
Gr.7| Ig = 500mA V= 4V 120 250 | —
Ilc =8A Vee= 4V 15 60| —
heei/hpe2™ Matched pair lc = 500mA V= 4V 16| —
fr Transition frequency | I = 1A Veg= 4V 0.8 MHz
ls/p** Second breakdown Vee= 39V 3 A

collector current

* Pulsed: pulse duration = 300 ps, duty cycle = 1.5%
** Pulsed: 1s, non repetitive pulse
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BDX18
EPITAXIAL-BASE PNP | |

POWER LINEAR AND SWITCHING APPLICATIONS
The BDX 18 is asilicon epitaxial-base PNP power transistor in Jedec TO-3 metal case. ltis

intended for power switching circuits, series and shunt regulators, output stages and hi-fi
amplifiers.

ABSOLUTE MAXIMUM RATINGS

Veeo Collector-base voltage (I = 0) -100 \
Veex Coliector-emitter voltage (Vgg= 1.5V) -90 \
Vcer Collector-emitter voltage (Rgg = 100 Q) -70 \
Vceo Collector-emitter voltage (Ig = 0) -60 \Y
Vego Emitter-base voltage (I = 0) -7 \Y
Ic Collector current -15 A
Ig Base current -7 A
Piot Total power dissipation at T .5, < 25°C 117 W
Totg Storage temperature -65t0 200 °C

j Junction temperature 200 °C
MECHANICAL DATA Dimensions in mm

b
E
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THERMAL DATA

Ritnjcase ~ Thermal resistance junction-case max 1.5 °C/W

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

Parameter Test conditions Min. Typ. Max.| Unit
lcEx Collector cutoff Vee= -90V -5 | mA
current Vgg= 1.5V)| Vgg= -60V T, =150°C -10 | mA
lceo Collector cutoff Veg= -30V -0.7 | mA
current (Iz=0) '
leBO Emitter cutoff Vge=T7V -5 | mA
current (I = 0)
Veex sus)™ Collector-emitter g = -100 mA -90 \
sustaining voltage
(Vge=1.5V,
RBE =1 00 Q)
Vcer sus)® Collector-emitter Ilc = -200 mA -70 \
sustaining voltage
(Rge= 100 Q)
Veeo susy® Collector-emitter lc = -200 mA -60 \
sustaining voltage
(lg=0)
Vee sapy®  Collector-emitter lc =-4A lg =-04A 11V
saturation voltage
Vige* Base-emitter voltage | Ig = -4 A Veg= 4V -18] V
heg* DC current gain lc =-4A Vee= 4V |20 70 | —
fr Transition frequency | I = -1 A Veeg= -10V ﬁ 4 MHz

* Pulsed: pulse duration = 300 ps, duty cycle = 1.5%
For characteristic curves see the BDW52 series
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BDX 53
BDX 53R
BDX 53B

EPITAXIAL-BASE NPN - BOX53C

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| BDX53A| BDX53B| BDX53C
Veso  Collector-base voltage (I = 0) 45V l 60V ’ 80V I 100V
Vceo Collector-emitter voltage (Ig = 0) 45V 60V 80V 100V
VEgo Emitter-base voltage (I = 0) 5V

I Collector current 8A

lom Collector peak current (repetitive) 12A

I Base current 0.2A

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

Tetg Storage temperature -65 to 150°C

T Junction temperature 150 °C
MECHANICAL DATA Dimensions in mm

* Collector connected to'tab S

48max

~ To-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
lceo Collector cutoff for BDX53 Veg = 45V 200 | pA
current (I = 0) for BDX53A Vg= 60V 200 | pA
for BDX53B Vg = 80V 200 | pA
for BDX53C Vgg= 100V 200 | pA
lceo Collector cutoff for BDX53 Veg = 22V 500 | pA
current (I = 0) for BDX53A Ve = 30V 500 [ pA
for BDX53B V= 40V 500 | pA
for BDX53C V= 50V 500 | pA
leBo Emitter cutoff Vegg = 5V 2| mA
current (Ic = 0)
Veeosus)® Collector-emitter Ic = 100 mA
sustaining voltage for BDX53 45 \%
(g = 0) for BDX53A |60 Vv
for BDX53B |80 \
for BDX53C (100 Vv
Vce sayy”  Collector-emitter Ic = 3A lg = 12mA 21V
saturation voltage
Vge sayy” Base-emitter Ic = 3A lg = 12mA 25| V
saturation voltage
hee* DC current gain Ic = 3A Veg= 3V 750 —
Ve Parallel-diode Ir = 3A 18| V
forward voltage Ir = 8A 2.5 \

* Pulsed: pulse duration = 300 ps, duty cycle = 1.5%
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BDX 53

BDX 53B

- BDKS53C

. G-2623
Safe operating areas Ic
(A)
Ic MAX PULSED PULSE OPERATION*
0us
10 | Ic MAX CONTINUOUS ~
11
1 11 \ -—~-mgsf
DC OPERATION ~N\_
\ Ims
*FOR SINGLE NON \ \
: REPETITIVE PULSE \
\ \
X
Internal circuit diagram
i BDX53
BDX53 A—
BDX53 8
BDXS3
10"
R1 Typ. 10k
s- 103601 Oe R2Typ1500 1 10 10? Vce(V)
DC current gain DC transconductance
G-2600 G-2603
hrE S Ic
)
VCE=3V
Veg=3v 7.5 i
10¢ ]
N\
10° -
'II 25 I
102 d
10 1 Ic (A 0 1 2 3 vgg (V)
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Collector-emitter saturation voltage Collector-emitter saturation voltage

62601 _ 62602
VCE(sa) VeEsay) )
W v
v) {
[ERaeak,
Ic=5.
hFg=250 15 \ N
—
2 ) N 3?
QN 1A
> 4~ I
-t 0.5A
”
1 —— 05
0 25 5 25 Ic (A o 1 2 3 1 (mA)
Small signal current gain Saturated switching characteristics
G-2604 G-2539/1
hte : FFE (}:s) : n_
1
N “hgg=250
Veg=30v
10 == Ig1=-1g2
it
p— —
Veg=3v _.I.” / '\\\l‘s
1c=2A !\
10? 1
O ton ]
i \ >~
\
10 S ==
! \J '0—‘ 2 & 1 L]
107 1072 107 1 t (MHz) 1 Ic ()
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BDX 53E

EPITAXIAL-BASE NPN BDX 33F

PRELIMINARY DATA
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 (I ¢=0) 140V I 160V
Veeo  Collector-emitter voltage (I z=0) 140V 160V
Vego  Emitter-base voltage (I ;=0) 5V
c Collector current 8A
lom Collector peak current 12A
Iy Base current 0.2A
Prot Total power dissipation at T .., <25°C 60W
Totg Storage temperature -65to 150°C
Ti Junction temperature 150°C
MECHANICAL DATA Dimensions in mm

: ‘Cyt;lklector‘qonn,e’cted totab

1377

i \j'g ;
s -
L

15.8max

b =1L

e fon -

. - ~ T0-220
5/80
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THERMAL DATA

Rinjcase ~ Thermal resistance junction-case max 2.08 °C/W
hi-amp  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 BDXS3E V = 70V 0.5 | mA
current (I g=0) for BDXS3F V=80V 0.5 | mA
lcso Collector cutoff for BDXS3E Vg=140V 0.2 | mA
current (I.=0) for BDX53F V=160V 0.2 | mA
lego Emitter cutoff Vegg=5V 5| mA

current (I=0)

Veeo (sus)“Collector-emitter lc =50mA
sustaining voltage for BDX53E 140 Vv
(Ig=0) for BDX53F 160 Vv
Ve say” Collector-emitter lg =2A lg =10mA 21V
saturation voltage
Ve say™ Base-emitter I =2A lg =10mA 25 | V
saturation voltage
hee* DC current gain lg =2A V=5V 500 -
lc =3A V=5V 150 -
Ve Parallel diode lg =2A 25| V
forward voltage
hie Small signal lc =0.5A V=2V 20 -

currente gain f=1MHz

* Pulsed: pulse duration = 300 s, duty cycle =1%
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BDX 53E
BDX 53F

G-39271
Safe operating areas Ic e I = F = PULSE *
(A) [IcMAX = NI—H "\ OPERATION
N 10us
4 100 - |
T\ ws
ms & |
2 I
)\
' DC OPERATION—
N \
6 \
‘ \
2
*FOR SINGLE NON
Internal circuit diagram 16 REPETITIVE . PULSE
. 8
6
" )
I
i !
* ' 2
! -2
| 10
— R e 4 6 8 2 L 6 8 2 4 6 8
R2Typ.1501 1 2 10 102 VCE W
140— =160
DC current gain DC transconductance
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FE o e
¢ (A) 1
> /
’ A N 3 7
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=5V
f % \VCE )i
\ 2
2
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Collector-emitter saturation voltage Collector-emitter saturation voltage

G-3922 G-3923
VeE(sat) Vee(sat : L
) W) 3%
hrg=500——{11] B A
1.5 heg =250—(1 |1 JL 3 N Tosa
hpg=50 | ul 1] 0,1 A
N ' | [ 1] 1
Wi
/ \
. yy/4 2 \
/4 \ \
\
N \ N
N S~
05 1 N o I
0 0
2 4 68 2 4L 6 8 2 4L 68 2 4L 68 2 4 6 8 2 L 68
102 0! 1 Ic W 10-! v 10 g (mA)
Base-emitter saturation voltage Saturated switching characteristics
G- 925_ t 6-3925
v T (us) 8| Vec =30V
BE(sat) [ K
W - | PFE=250
hpg=250 lg1 =-IB2
4
15
4
2 4 ~
éﬁ \'s
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4
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2
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 BDX 535
EPITAXIAL-BASE NPN = i

PRELIMINARY DATA
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 (I ¢=0) 150 \%
CEO Collector-emitter voltage (I g=0) 150 \Y
EBO Emitter-base voltage (I c=0) 5 \%

c Collector current 6 A

lom Collector peak current 10 A

Iy Base current 0.2 A

Piot Total power dissipationat T ..., <25°C 15 W

T amp <25°C 1 W

Tatg Storage temperature -65 to 200 °C

T; Junction temperature 200 °C

MECHANICAL DATA Dimensions in mm
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THERMAL DATA

R

th j-case
th j-amb

Thermal resistance junction-case
Thermal resistance junction-ambient

max 11.66 °C/W
max 175 °C/W

ELECTRICAL CHARACTERISTICS (T

case= 25°C unless otherwise specified)

Parameter Test conditions Min. Typ. Max. | Unit
lceo Collector cutoff V=150V 0.2 | mA
current (1:=0) T case= 125°C
V=150V 2 [mA
lceo Collector cutoff Vce=75V 0.2 | mA
current (1 3=0)
lego Emitter cutoff Veg=5V 5 | mA
current (I =0)
Veeo (sus) “Collector-emitter _
(sue) sustaining voltage lc =50mA 150 v
(lz=0)
Ve say™ Collector-emitter lc =2A lg =8mA 2|V
saturation voltage
Ve (say* Base-emitter I =2A lg =8mA 25 |V
saturation voltage
heg* DC current gain l¢ =100mA V =5V 100 -
le =2A Vce=5V 500 —
Ve* Parallel diode lg =2A 25 | V
forward voltage
hie Small signal Ilc =0.5A V=2V 20 L~
currente gain f=1MHz

* Pulsed: pulse duration = 300 us, duty cycle =1%
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BDX 53

6-3919
Safe operating area Ic sf] CMA'x PULSE OPERATION*—}
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Collector-emitter saturation voltage
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EPITAXIAL-BASE PNP

BDX 54

BDX 54A

BOX 54B
~ BDX 54C

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

BDX54J BDX54A |BDX54B]BDX54C

Vego Collector-base voltage (lg = 0) -45V ‘ -60V ‘ -80V I -100V
Veeo Collector-emitter voltage (I = 0) -45V -60V -80V -1o00v
Vego Emitter-base voltage (I = 0) 1Y)
Ic Collector current -8A
lom Collector peak current (repetitive) -12A
Ig Base current -0.2A
Pyt Total power dissipation at T;,,,<25°C 60W
Tetg Storage temperature -65 to 150°C
T Junction temperature 150 °C
Dimensions in mm

MECHANICAL DATA
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THERMAL DATA

Rinjcase  Thermal resistance junction-case max 2.08 °C/W
Rthjamp ~ Thermal resistance junction-ambient max 70 °C/W

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

Parameter Test conditions Min. Typ. Max.| Unit
lceo Collector cutoff for BDX54 Vep= -45V -200 | pA
current (I = 0) for BDX54A Vi g=-60V -200 | pA
for BDX54B V= -80V . -200 | pA
for BDX54C V g=-100V -200 | pA
lceo Collector cutoff for BDX54 Ve = -22V -500 | pA
current (I = 0) for BDX54A Vg =-30V -500 | pA .
for BDX54B Ve = -40V -500 | pA
for BDX54C V= -50V -500 | pA
|EBO Emitter CUtOff VEB = '5 V '2 mA
current (I = 0)
Veeosus)® Collector-emitter lc = -100 mA
sustaining voltage for BDX54 -45 Vv
(lg = 0) for BDX54A (-60 Vv
for BDX54B |-80 Vv
for BDX54C |-100 Vv
Vee@ay®  Collector-emitter lc = -8A lg = -12mA 2|V
saturation voltage
VBe say”  Base-emitter lc = -3A Vee= -12mA 25|V
saturation voltage
hee* DC current gain Ic = -3A Vge = -3V |750 —_
Ve Parallel-diode I = 3A 18| V
forward voltage I = 8A 2.5 \'

* Pulsed: pulse duration = 300 ps, duty cycle = 1.5%
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BDX 54
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. 6-2622
Safe operating areas -l
(A)
Ic MAX PULSED PULSE OPERATION*
10us
10 | Ic MAX CONTINUOUS - =
1 1 11
I I
L1 T 1 \ 100uws!
DC OPERATION N\,
\ ims
*FOR SINGLE NON \ \
REPETITIVE PULSE \ \
! X
Internal circuit diagram
Q¢ l BDX54
. ] BDX54 A
7 } BDX54
| BDX54 G
o [ ) 10"
o b R ! 10 )
DC current gain DC transconductance
G-2606 _ 509
brg = -lc []
()
Veg=-3V
75 [
Veg=-V
10
] : ; i
7 I
100 £
25 I
/
10? .
107 1 -lc (A 0 1 2 3 -vge (V)

179



Collector-emitter saturation voltage Collector-emitter saturation voltage

) 6-2608
-VCE 6-2607 -chka' —
(sat)
) - v)
15
heg=250
\ -
2 ! 3A
N\ -1A
L1 -0.5A
1 — =t 0.5
0 25 5 75 —lc () 0 1 2 3 -lg (mA)
Small signal current gain Saturated switching characteristics
)
AN
- - 260 t 6-26101.
hte H s (ps) —-
i} 1
< - m o heg= 250
N Vec=-30v
0° = 1g1=-Ta2
Veg=-3V ] - - tf
1c=-2a || T |ts
10? = 5 EEE 1
R =
C — ton
10 = \
1 10-“ 2 & 6 8
107 107 10" 1t (MH2) 1 -lc (A)

180



BDX 54E
EPITAXIALBASE PNp ~ BDX54F

PRELIMINARY DATA
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 BDX54E IBDX54F

Vogo  Collector-base voltage (I g=0) -140V | -160V

Veeo  Collector-emitter voltage (1 g=0) -140V ! -160V
EBO Emitter-base voltage (I ;=0) -5V

I 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 -65to0 150°C

Tj Junction temperature 150°C

MECHANICAL DATA Dimensions in mm

Collector cbnheCted totab .

- TO220 . |
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THERMAL DATA

R

th j-case
th j-amb

Thermal resistance junction-case

Thermal resistance junction-ambient

max
max

2.08 °C/W
70 °C/W

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

Parameter Test conditions Min. Typ. Max. | Unit

lceo Collector cutoff for BDXS4E V e=-70V -0.5 [ mA
current (Ig=0) for BDX54F V =-80V -0.5 | mA

loso Collector cutoff for BDXS4E  V gg=-140V -0.2 | mA
current (Ig=0) for BDXS4F vV ;=-160V -0.2 | mA

leso Emitter cutoff Vg=-5V -5 | mA
current (1g=0)

Vieo (sus)“Collector-emitter g =-50mA
sustaining voltage for BDX54E -140 \Y
(Ilg=0) for BDX54F -160 \

Vee say™ Collector-emitter lc =-2A lg =-10mA 21V
saturation voltage

Ve say® Base-emitter lc =-2A  |g =-10mA 25|V
saturation voltage

heg* DC current gain lc =-2A V ce=-5V 500 —

: lc =-3A V cg=-5V 150 -

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

hye Small signal lg =-0.5A Vgg=-2V 20 -
currente gain f=1MHz

* Pulsed: pulse duration =300 ps, duty cycle =1%
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BDX 54E
BDX 54F
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Collector-emitter saturation voltage
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Saturated switching characteristics
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BDX 54
EPITAXIAL-BASE PNP |

PRELIMINARY DATA
MEDIUM POWER DARLINGTON
The BDX 548 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

Vego  Collector-base voltage (I = 0) -150 v
Veeo Collector-emitter voltage (I g=0) -150 \Y
Vego Emitter-base voltage (I ;= 0) -5 \
Ic Collector current -6 A
lem Collector peak current -10 A
Ig Base current -0.2 A
Piot Total power dissipation at T ,;,<25°C 15 W
T .mp<25°C 1 W
Toig - Storage temperature -65 to 200 °C
T, Junction temperature 200 °C
MECHANICAL DATA Dimensions in mm
’ Colléctor cbnnéatéd t'o:ca’sé

g.gmax ’2.7min é

3

o
s i A S ! ]
[e)]fe0) ) ¥ |
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| PO05-8
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THERMAL DATA
Rihj-case  Thermal resistance junction-case max 11.66 °C/W
tj-amp  1Thermalresistance junction-ambient max 175 °C/W

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

Parameter Test conditions Min. Typ. Max. | Unit
lcgo Collector cutoff Vcg=-150V -0.2 | mA
current (Ig=0) T case= 125°C
Vcg=-150V -2 | mA
lceo Collector cutoff Ve=-75V -0.2 | mA
current (1g=0)
leso Emitter cutoff Veg=-5V -5 [ mA
current (I;=0) ’
Veo (sus) T Collector-emitter _ i
fsue) sustaining voltage lc =-50mA 150 v
(lg=0)
Ve say* Collector-emitter I =-2A lg =-8mA 2|V
saturation voltage
Ve say* Base-emitter lc =-2A lg =-8mA 25|V
saturation voltage
hee* DC current gain lc =-100mA YV g=-5V 100 —
lc =-2A V cg=-5V 500 —
Ve* Parallel diode lg =-2A 25|V
forward voltage
hie Small signal lc =-0.5A Ve=-2V 20 -
currente gain f=1MHz

* Pulsed: pulse duration =300 us, duty cycle =1%
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BDX 545
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Collector-emitter saturation voltage
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 BDK 60
HOMETAXIAL* NPN

HIGH CURRENT, HIGH POWER APPLICATIONS

The BDX 60 is a single diffused «<hometaxial*» silicon NPN transistor in Jedec TO-3
metal case, with high gain, low saturation voltage at high collector current (up to 15 A)
and high breakdown voltage. It is intended for a wide variety of high-power applications.
Designed to assure freedom from second breakdown at maximum ratings.

* Hometaxial types employ a structure in which thevbase region has homogeneous
resistivity silicon material in the axial direction (emitter-to-collector).

ABSOLUTE MAXIMUM RATINGS

Veeo Collector-base voltage (I = 0) 100 \
Veey Collector-emitter voltage (Vgg = -1.5 V) 90 \
Vcer Collector-emitter voltage (Rgg < 100 Q) 80 \
Veeo Collector-emitter voltage (I = 0) 70 \
Vero Emitter-base voltage (I = 0) 7 \
Ic* Collector current 15 A
I Base current 7 A
Piot Total power dissipation at T, < 25°C 150 W
Tsig Storage temperature -65 to 200 °C

i Junction temperature 200 °C

* The emitter current may reach 30 A peak with collector-base junction short-circuited

MECHANICAL DATA Dimensions in mm

Collector connected to case
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THERMAL DATA

Rinj-case  Thermal resistance junction-case max 1.17 °C/W

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

Parameter Test conditions Min. Typ. Max.| Unit
lcev Collector cutoff Vee= 100V 5| mA
current (Vgg = -1.5V)
leso Emitter cutoff Vegg= 7V 1| mA
current (I = 0)
Veey sus)® Collector-emitter Ic = 100 mA 90 \
sustaining voltage
(Vge = -1.5V)
Vcer sus)” Collector-emitter Il = 200 mA 80 \"
sustaining voltage )
(RBE = 100 Q)
Veeo sus)® Collector-emitter Ilc = 200 mA 70 \'
sustaining voltage
(g = 0)
Vce ay®  Collector-emitter lc =4A lg =04A 05| V
saturation voltage Ilc =8A s =16A 15| v
lc =15A g =3A 41V
Vge* Base-emitter voltage |l = 4 A Vee=4V 12|V
Vge saty” Base-emitter Ic =4A Ig =04A 16 |V
saturation voltage lc =8A lg = 1.6A 3|V
lc =15A Iz =3A 55 | V
heg* DC current gain Ilc =05A V=4V 30 250 | —
lc =5A Veg= 4V 20 70 | —
lc =8A Vee= 4V 10 —
hrei/hpee Matched pair lc =05A V=14V 16 | —
fr Transition frequency |l = 1A Vee= 4V 0.8 MHz
lg/p** Second breakdown Vee= 70V 2.14 A
collector current

*  Pulsed: pulse duration = 300 ps, duty cycle = 1.5%
** Pulsed: 1s, non repetitive pulse 190
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Input characteristics
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BDX 71

SINGLE DIFFUSED NPN 2N 6099

MEDIUM POWER LINEAR AND SWITCHING APPLICATIONS

The BDX 71/2N 6099, are single diffused silicon NPN transistors in Jedec TO-220
plastic package. All types are intended for a wide variety of medium power switching
and linear applications, such as series and shunt regulators, solenoid drivers, motor-
speed controllers and driver and output stages of high-fidelity amplifiers.

ABSOLUTE MAXIMUM RATINGS

Vego  Collector-base voltage (I e=0) 70 \Y
Veer Collector-emitter voltage (Rge<100Q) 65 Y
CEO Collector-emitter voltage (I g=0) 60 \
EBO Emitter-base voltage (I c=0) 8 \Y
Ic Collector current 10 A
g Base current 4 A
Piot Total power dissipation at T amp < 25°C 1.8 W
T case < 25°C 75 W
Tetg Storage temperature -65t0150 °C
T Junction temperature 150 °C
MECHANICAL DATA Dimensions in mm
‘(yliic;l)lé;;téf‘t‘:qyﬁnegt,ed'tq‘ tab .
- :‘;TO‘-Z‘ZO .
5/80
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THERMAL DATA

Rinj-case ~ Thermal resistance junction-case max 1.67 °C/W
thj-amb  Thermal resistance junction-ambient max 70 °C/W

ELECTRICAL CHARACTERISTICS (T .2se= 25°C unless otherwise specified)

Parameter Test conditions Min. Typ. Max. | Unit
lcev Collector cutoff V ce=65V 2 |mA
current (Vgg=-1.5V) | Vcg=65V T case=150°C 10 | mA
Jceo Collector cutoff V ce=50V 2 |mA

current (Ig=0)

lego Emitter cutoff V=8V 1 |mA
current (Ic=0)

Vcen (sus)* Collector-emitter Ic =200mA 65 Y
sustaining voltage
(Rge = 100Q)
Véeo (sus)*Collector-emitter Ic =200mA 60 \Y
sustaining voltage
(g = 0)
Ve san® Collector-emitter Ic =10A Ig =2A 25 | V
saturation voltage
Vge* Base-emitter voltage | | ¢ =4A V ce=4V 1.7 | V
heg* DC current gain lc = 4A V ce=4V 20 80 | —
lec =10A  Vge=4V 5 -
he Small signal lc =500mA V ce=4V

current gain f 1 kHz 15 —

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

BDN8S
BOK 850

~ BDK 858

“BDX 85

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| BDX85B|BDX85C

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

I Collector current 10A

lom Collector peak current (repetitive) 15A

I Base current 0.1A

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

Tetg Storage temperature -65 to 200°C

T Junction temperature 200 °C
MECHANICAL DATA Dimensions in mm
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THERMAL DATA

Rth 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
lcgo Collector cutoff forBDX85 Vi g= 45V 500 | pA
current (I = 0) for BDX85A Vg= 60V 500 | pA
for BDX85B Vg= 80V 500 | pA
for BDX85C Vz= 100V 500 | pA
Tease = 150°C
for BDX85 Vg= 45V 5| mA
for BDX85A Vog= 60V 51 mA
for BDX85B Vg= 80V 5| mA
for BDX85C Vg= 100V 5| mA
lceo Collector cutoff for BDX85 V= 22V 1] mA
current (I = 0) for BDX85A V= 30V 1] mA
for BDX85B Ve = 40V 1| mA
for BDX85C Ve = 50 V 1| mA
leso Emitter cutoff Vgg= 5V 2 | mA
current (I = 0)
Veeowsus)™ Collector-emitter Ilc = 100 mA
sustaining voltage for BDX85 45 \Y
(Ig = 0) for BDX85A 60 \'
for BDX85B 80 \Y
for BDX85C 100 \Y
Voeeay®  Collector-emitter lc =4A I =16mA 2| v
saturation voltage lc =8A Iz =40mA 4|V
Vaesay™  Base-emitter Ilc =8A Iz = 80mA 41V
saturation voltage
Vee* Base-emitter voltage | I = 4A V= 3V 28| V
hee* DC current gain lc =38A Vg= 3V 1000 —
lc =4A V= 3V 750 18000 | —
lc =8A Vg= 4V 200 —
Ve Parallel-diode I =3A 18| V
forward voltage I = 8A 25 \
hse Small signal lc =3A Vge= 3V
current gain f =1MHz 10 —

* Pulsed: pulse duration = 300 ps, duty cycle = 1.5%
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BOX 85
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DC current gain DC transconductance
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- BDX 85

BDX 854
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Small signal current gain Collector-base capacitance
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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 I BDX86A| BDX86B IBDXBGC

Veso  Collector-base voltage (Ig = 0) 45V ’ -60V ‘ -80V | -100V
Vceo Collector-emitter voltage (Ig = 0) -45V -60V -80V -100V
Vego 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

Toig Storage temperature -65 to 200°C

T Junction temperature 200 °C
MECHANICAL DATA Dimensions in mm
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 BDX 86

BDX 86A

BDX 86B

BOX 86C
THERMAL DATA
Rinjcase  Thermal resistance junction-case max 1.75 °C/W

ELECTRICAL CHARACTERISTICS (T, = 25°C unless

otherwise specified)

Parameter Test conditions Min. Typ. Max.| Unit
lcgo Collector cutoff for BDX86 Vi g= -45V -500 | pA
current (I = 0) for BDX86A V g= -60V -500 | pA
for BDX86B V z= -80V -500 | pA
for BDX86C Vo= -100V -500 | pA
Tease = 150°C
for BDX86 Vi g= -45V -5 | mA
for BDX86A Vi g= -60V -5 | mA
for BDX86B Vo= -80V -5 | mA
for BDX86C Vz= -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 Vegg= -5V -2 | mA
current (I = 0)
Veeoeusy® Collector-emitter lc = -100 mA
sustaining voltage for BDX86 -45 \Y
(lg =0) for BDX86A -60 \Y
' for BDX86B -80 \Y
for BDX86C -100 \
Veeeay®  Collector-emitter Ic =-4A Iz =-16mA 21V
saturation voltage Ic =-8A Iz = -40mA 41V
Veeeay® Base-emitter Ic =-8A Iz = -80mA -4V
saturation voltage
Vge* Base-emitter voltage | I = -4A V= -3V 28| V
heg* DC current gain lc =-83A V= -3V 1000 —
le =-4A V= -3V 750 18000 | —
lc = -8A CE~ -4V 200 -_—
Ve Parallel-diode I =3A 18| V
forward voltage I = 8A 25 \
he Small signal Ilc =-8A Vg= -3V
current gain f =1MHz 10 —

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

201




Safe operating areas
(for BDX86 and BDX86A)

Safe operating areas
(for BDX86B and BDX86C)

Internal circuit diagram
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BDX 86

BOX 86A
_BOK 86B
 BDX 86C

DC current gain

G-2363
-
6
4
a
/f’ N
2 7
v d
. P Veg=-3V \\
-
8 7z
6
.
2
10°
H 4 6 8 2 6 8
107 1 -Ic(A)
Collector-emitter saturation
voltage
-2365 _
-VcE(sat) | | 1M
(] hrg=250
2
IR
§Ey
1 P4
0
107 1 10 ~1c (A)

DC transconductance

-le
(A)

VCE(sat)
)

G-2369
T
L1
Veg=-3V
| /
/
Ji
/
J
/
4
as 1 15 Vge(V)
Collector-emitter saturation
voltage
-2367
.
~1c=3A -1C=6A| -1c=10A
\
\\
N
\..
\ N
\
107! 1 10 -1g(ma)

203



Small signal current gain
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Saturated switching characteristics
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 BDK 87
BOX 874
BDX 878

EPITAXIAL-BASE NPN BOX 870

POWER DARLINGTONS

The BDX 87, BDX 87A, BDX 87B and BDX 87C 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 88, BDX 88A, BDX 88B and BDX 88C
respectively.

ABSOLUTE MAXIMUM RATINGS BDX87 | BDX87A| BDX87B|BDX87C
Veso  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

Ig Collector current 12A

lom - Collector peak current (repetitive) 18A

I Base current 0.2A

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

Tsig Storage temperature -65 to 200°C

T Junction temperature 200 °C
MECHANICAL DATA Dimensions in mm

87me* 1.7
e

6/77
205



THERMAL DATA

Rinj-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 V3 = 80V 500 | pA
for BDX87C Vg = 100V 500 | pA
Tease = 150°C
for BDX87 Vg = 45V 5| mA
for BDX87A Vg = 60V 5| mA
for BDX87B Vg = 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 V. = 50V 1| mA
lego Emitter cutoff Veg = 5V 2 [ mA
current (Ic = 0)
Veeous)® Collector-emitter Ic = 100 mA
sustaining voltage for BDX87 45 Vv
(g =0) for BDX87A 60 \
for BDX87B 80 \Y
for BDX87C 100 \
Veesay®  Collector-emitter lc = 6A lg = 24mA 21V
saturation voltage lc=12A Iz = 120mA 3|V
Veesay® Base-emitter Ilc=12A Iz = 120mA 4|1V
saturation voltage
Vige* Base-emitter voltage | I = 6A Vee = 3V 28| V
heg* DC current gain lc = 5A Vee = 3V 1000 —
Ic = 6A Vee = 3V 750 18000 [ —
lc = 12A Vg = 3V 100 —
Ve Parallel-diode I = 3A 18| V
forward voltage I = 8A 2.5 \
hie Small signal : lec =5A Vg = 3V
) current gain f =1MHz 25 —

* Pulsed: pulse duration = 300 ps, duty cycle = 1.5%
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BOK 87

?a

BDX 87A
BDX 87B
BDX 87C
G-2383
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DC current gain DC transconductance
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BDX 87

BDX 878
- BDX 87B

BDX 87C

Base-emitter saturation voltage
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Small signal current gain
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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 l BDX88A IBDXBBBI BDX88C

Veso  Collector-base voltage (I = 0) -45V ‘ -60V l -80V ‘ -100V
Veeo Collector-emitter voltage (Ig = 0) -45V -60V -80vV [ -100V
Vero Emitter-base voltage (I = 0) -5V

I Collector current -12A

lom Collector peak current (repetitive) -18A

Ig Base current -0.2A

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

Tag Storage temperature -65 to 200°C

T Junction temperature 200 °C
MECHANICAL DATA Dimensions in mm
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BDX 88

BDX 88A

BDX 88B

BDX 88C
THERMAL DATA
Rihjcase ~ Thermal resistance junction-case max 145 °C/W

ELECTRICAL CHARACTERISTICS (T, = 25°C unless

otherwise specified)

Parameter Test conditions Min. Typ. Max.| Unit
lco Collector cutoff for BDX88 V g= -45V -500 | pA
‘ current (I = 0) for BDX88A V g= -60V -500 | pA
for BDX88B V g= -80V -500 | pA
for BDX88C Vg= -100V -500 | pA
Tease = 150°C
for BDX88 V g= -45V -5 | mA
for BDX88A V z= -60V -5 | mA
for BDX88B V z= -80V -5 | mA
for BDX88C Vig= -100 V -5 | mA
lceo Collector cutoff for BDX88 V= -22V -1 | mA
current (I3 = 0) for BDX88A V= -30V -1 | mA
for BDX88B V = -40V -1 | mA
for BDX88C V= -50V -1 | mA
lego Emitter cutoff Veg= -5V -2 | mA
current (I = 0)
Veeoeusy™ Collector-emitter lc = -100 mA
sustaining voltage for BDX88 -45 \Y
(Ig = 0) for BDX88A -60 \
for BDX88B -80 \
for BDX88C -100 \
Vee@ay™  Collector-emitter lc =-6A Iz =-24mA 21V
saturation voltage lc =-12A Iz = -120 mA S8V
Veeeay® Base-emitter lc =-12A Iz = -120 mA -4V
saturation voltage
Vge* Base-emitter voltage | I = -6A Vg = -3V 28| V
heg* DC current gain lc =-5A V= -3V 1000 -
lc =-6A Vge= -3V 750 18000 | —
lc =-12A Vge= -3V 100 —
Ve Parallel-diode I =3A 18| V
forward voltage I = 8A 25 \
hye 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)

Internal circuit diagram
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BDX 88

BDX 88A
BDX 88B
BDX 88C

DC current gain
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Base-emitter saturation voltage
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Small signal current gain

G-37444
hte &
5
3
2
3
10%,
€ \ 11
4
2
10% |
= Tcase=25°C
4 — Vce=-3V
S te=-5A \\
0,
6 L
B
2
1 2 4 68 2 4 68 2 4 68 2 4 68 -
1073 1072 107! 1 f (MHz)
Saturated switching characteristics
G-3745
t T
1]
VCC =-3V
Igy=-1
81" 182
10 heg= 250
Lt
1 \‘
ts
—
™ ton
10-
1 3 5 7 10 -I¢ (A)




BDY 57
MULTIEPITAXIAL PLANAR NPy BDY 58

HIGH CURRENT, HIGH SPEED, HIGH POWER TRANSISTORS

- The BDY 57 and BDY 58 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 57 | BDY 58
Veso Collector-base voltage (Ig = 0) 120V | 160V
Vceo Collector-emitter voltage (Izg = 0) 80V 125V
VEro Emitter-base voltage (Ic = 0) 1oV

Ic Collector current 25A

Is Base current 6A

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

Tstg Storage temperature —65 to 200°C

T, Junction temperature 200°C
MECHANICAL DATA Dimensions in mm

g7 17
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THERMAL DATA

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

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

Parameter Test conditions Min. Typ. Max.|Unit
Iceo Collector cutoff Vcg = 120V 1 mA
current (lg = 0)
lcer . Collector cutoff Vce = 80V 10 | mA
current Rge = 10Q

Tease = 100°C

leBo Emitter cutoff Veg = 10V 0.5 | mA
current (Ic = 0)

Vceo (sus)*CoIIector-emitter 1l = 100mA

sustaining voltage | for BDY 57 80 Vv
for BDY 58 125 \"
V(er) ceo” Collector-base lc = 5mA
breakdown voltage| for BDY 57 120 \Y
for BDY 58 160 Vv
V(BR) EBO * Emitter-base lg = 5mA 10
) - breakdown voltage
(Ilc=0)
Vcesat® Collector-emitter Ic = 10A lg = 1A 05 14| V

saturation voltage

Vgesat™ Base-emitter Ic = 10A g = 1A 14 2| v
saturation voltage
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 BDYS57
BDY 58

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max.| Unit
heg* DC current gain lc = 10A Vce = 4V 20 60 | —
|c = 20A VCE =4V 15 -
Tease = —30°C
I = 10A Vee = 4V 10 —
fr Transition lc =1A Vee = 15V 7 MHz
frequency f = 10MHz
ton Turn-on time Ic = 15A lg1 = 1.5A 1| us
tott Turn-off time lc =15A Igy=—lgp=1.5A 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 | BDY 91 | BDY 92
Vego  Collector-base voltage (lg = 0) 120V 100V 80V
Veev  Collector-emitter voltage (Vge = —1,5V) 120V 100V 80V
Veeo  Collector-emitter voltage (g = 0) 100V 80V 60V
Vego  Emitter-base voltage (Ic = 0) 6V

lc Collector current 10A

lem Collector peak current 15A

Is Base current , 2A

Piot Total power dissipation at Tgase <25°C 60W

Tstg Storage temperature —65 to 175°C

T; Junction temperature 175°C
MECHANICAL DATA Dimensions in mm
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BDY 90

BDY 91

BDY 92
THERMAL DATA
Rinj-case  Thermal resistance junction-case max 25 °C/W

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

Parameter Test conditions Min. Typ. Max.| Unit
lceo Collector cutoff Ves = Voo max 1| mA
current (Ig = 0)
lcev Collector cutoff Vce = Vgey max 1 [ mA
current Tease = 150°C
(Ve = —1.5V) Vce = Vgey max 3| mA
leBo Emitter cutoff Veg = 6V 1| mA
current (Ic = 0)
Vceo (sus) “Collector-emitter Ilc = 100mA
sustaining voltage | for BDY 90 120 \"
(le =0) for BDY 91 100 \"
for BDY 92 80 \"
Vce sayy” Collector-emitter lc = 5A lg = 0.5A 05|V
saturation voltage | Ic = 10A Ig =1A
for BDY 90, BDY 91 15| V
for BDY 92 1|V
Vee say* Base-emitter lc = 5A Ig = 0.5A 12| V
saturation voltage | Ic = 10A Ig = 1A 15|V
hgg* DC current gain Ic=1A Vee = 2V 35 —_
Ic = 5A Vce = 5V 30 120 | —
|C = 10A VCE =5V 20 -
fy Transition lc = 0.5A Vce = 5V 70 MHz
frequency f = BMHz
ton Turn-on time lc = 5A Ig; = 0.5A 0.35 | us
VCC = 30V
ts Storage time lc = 5A lg1=—lg2=0.5A 1.3 | us
t Fall time Veo = 30V 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
Veeo Collector-emitter voltage (Ig = 0) 60 \'%
VEgo Emitter-base voltage (Ig=0 6 \'
I Collector current : 5 A
Piot Total power dissipation at T,,, < 25°C 0.87 w

Toase < 25°C 5 W
Tatg Storage temperature -65t0 200 °C
T Junction temperature 200 °C
MECHANICAL DATA Dimensions in mm




BAN34

THERMAL DATA

Rinjcase  Thermal resistance junction-case max 35 °C/W
Rinjamp  Thermal resistance junction-ambient max 200 °C/W

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

Parameter Test conditions Min. Typ. Max.| Unit
lces Collector cutoff Vce= 60V 0.02 10 | pA
current (Vgg = 0)
leso Emitter cutoff Veg= 4V 0.05 10 | pA
current (I = 0)
Verycso™ Collector-base lc = 5mA 120 \Y
breakdown voltage
(Il = 0)
Vceo sus)* Collector-emitter Ilc = 100mA 60 \Y
sustaining voltage
(I = 0)
VEBO* Emitter'base lE =1 mA 6 V
voltage
(e =0)
Vee say®  Collector-emitter Ilc = 5A lg ~ = 0.5A 0.4 1]V
saturation voltage
Vge say* Base-emitter lc = 5A lg = 0.5A 13 16| V
saturation voltage
heg* DC current gain lc =1A Vee= 2V 100 —_
Ic =15A V= 0.6V 75 —
lc = 2A Vee= 2V 40 80 150 | —
fr Transition frequency | I = 05A Vg=5V |
= 20 MHz 70 100 MHz
Cero Emitter-base Ilc =0 Vgg= 0.5V .
capacitance ' = 1MHz 300 500 | pF
Cceo Collector-base | lg =0 Veg= 10V
capacitance = 1 MHz 40 100 | pF
ton Turn-on time o =5A Voo =20V 025 0.6 | ps
togs Turn-off time oy = -lgp = 0.5A 06 1.2 | ps

* Pulsed: pulse duration = 300 ps, duty cycle = 1.5%
221



Safe operating areas DC current gain
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B3
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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. It is
used for high-current switching and power amplifier applications up to 5A.

ABSOLUTE MAXIMUM RATINGS

Veeo Collector-base voltage (Iz = 0) -65 \Y
Vceo Collector-emitter voltage (Ig = 0) -60 \Y
Vego Emitter-base voltage (I =0) -6 \'
Ic Collector current -5 A
Piot Total power dissipation at T,,, < 25°C 087 W

Tease <25°C : 5 W
Tsig Storage temperature -65t0200 °C
T; Junction temperature 200 °C
MECHANICAL DATA Dimensions in mm

6/77
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BSSM

THERMAL DATA

Rth j-case
th j-amb

Thermal resistance junction-case
Thermal resistance junction-ambient

35
200

°C/W
°C/W

max
max

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

Parameter Test conditions Min. Typ. Max. [Unit
lces Collector cutoff Vee= -60V -0.5 | pA
current (Vgg = 0)
Veryceo Collector-base Ic =-1mA -65 \Y
breakdown voltage
(Ie=0)
Veeo sus)™ Collector-emitter Ilc = -50mA -60 \
sustaining voltage
(I = 0)
Vepo* Emitter-base lg =-1mA -6 \'
voltage
(Ic =0)
Vce g Collector-emitter Ilc =-05A 15 = -50mA -0.1 \'
saturation voltage lc = -6A lg = -0.5A -04 1|V
Vge say*  Base-emitter lc =-05A Iz = -50mA -0.8 \
saturation voltage lc = -5A lg = -0.5A -11 16 | V
hee* DC current gain lc =-05A Vge= -2V 30 —
i Ic = -2A Vee= -2V 40 70 —
lc = -5A Vee= -2V 45 —
fr Transition frequency | I = -0.5A Vgg= -5V 80 MHz
Ccro Collector-base le =0 Veg= -10V
capacitance f = 1MHz 100 | pF
Turn-on time 0.065 S
ton :C = -05A Vgo= -20V a
t Turn-off time g1 = -l = -50mA 0.45 us
* Pulsed: pulse duration = 300 ps, duty cycle = 1.5%
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Safe operating areas
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BSS 44

Transition frequency

G-255
tr TTT]
(MHz)
Veg=-5Y,
100
~
red N
P
y
50 /
Vv
0
1072 107 -lg A
Saturated switching characteristics
' G-2556 —_
(ns) 8 L
6 \‘
<
4
\\
\\
2 N
\ /lon
-lol y\ I
Ts ++H
8
6
A A
Vcc=-20V
hFE=10
2 tp=10us
lg1 =-Ig2
10 |
2 b 6 8 2 4 6 8
107 1 ~lc (A)

Ceeo,
(pF)
6

4

Ptot
(W)

2.5

Collector-base capacitance

6-2555
A
~
Tttt
2 6 8 2 4 6 8
1 10 -Veg (W)
Power rating chart
G-2554
™
N
NN
N
N
N
\\
~
50 100 150 Tease(°C)




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

Vego  Collector-base voltage (I = 0) 120V | 150V
CEO Collector-emitter voltage (Ig = 0) 120V 150V
c Collector current 1.5A
lom Collector peak current 2A
Piot Total power dissipation at T, < 45°C 0.7W
Tease < 25°C 5W
, Tease < 100°C 2.85W
Taig Storage temperature -65 to 200 °C
| Junction temperature 200 °C
MECHANICAL DATA Dimensions in mm
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BSWET
BSW 68

THERMAL DATA

Rth j-case
th j-amb

Thermal resistance junction-case
Thermal resistance junction-ambient

35
220

°C/W
°C/W

max
max

ELECTRICAL CHARACTERISTICS (T, =

25°C unless otherwise specified)

Parameter Test conditions Min. Typ. Max.| Unit
lceo Collector cutoff for BSW 67
current (Il = 0) Veg= 60V 100 | nA
Veg= 60V T .= 150°C 50 | pA
for BSW 68
Veg= 75V 100 | nA
8= 75V Tgae= 150°C 50 | pA
V@eryceo Collector-base Ilc = 100pA
breakdown voltage for BSW 67 |120 \
(Ig=0) for BSW 68 |150 v
Vceo sus)” Collector-emitter Ilc = 100 mA
sustaining voltage for BSW 67 |120 Vv
(g =0 for BSW 68 |150 v
Veso* Emitter-base le = 100 pA 6 v
voltage
(Ic =0)
Vce sayy”  Collector-emitter lc =01A lg =001A 015 | V
saturation voltage lc =05A Iz =0.05A 05| V
lc =1A lg =0.15A 1]V
Ve caty* Base-emitter lc =01A Iz =0.01A 09| V
voltage Ilc =05A Iz =0.05A 11|V
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 | g = 100mA V= 20V 80 MHz
Ccro Collector-base le =0 Veg= 10V
capacitance f = 1MHz 35 | pF
ton Turn-on time lg =05A Vgo=20V 0.3 s
tos Turn-off time g1 = -lgz = 0.05A 1 us
* Pulsed: pulse duration = 300 ps, duty cycle = 1.5%
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Safe operating areas DC current gain
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~ BSW 67
BSW 68
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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

Veso Collector-base voltage (Ig = 0) 130 \Y
Veeo Collector-emitter voltage (g = 0) 60 \'
Vego Emitter-base voltage (I =0) 6 \
Ic Collector current 7 A
Piot Total power dissipation at T, < 25°C 1 w

Tcase <50°C 10 W
Tetg Storage temperature -65t0200 °C
T; Junction temperature 200 °C

MECHANICAL DATA Dimensions in mm




BUMS

THERMAL DATA

Rinj-case  Thermal resistance junction-case max 15 °C/W
Rinjamp ~ Thermal resistance junction-ambient max 175 °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 (I = 0)
V(BH) CBO* Collector-baSe IC =1 mA 130 \Y
breakdown voltage
(g = 0)
Vsryces® Collector-emitter lc =1mA 130 \
breakdown voltage )
(Vge = 0)
Veeo sus)” Collector-emitter Ilc = 50mA 60 \
sustaining voltage
(Is = 0)
Vego™* Emitter-base le =1mA 5 \%
voltage
(Ic =0)
Ve an®  Collector-emitter lc =1A Ilg =01A 025| V
saturation voltage lc =5A lg =05A 12| V
Vge sary*  Base-emitter lc =1A lg =01A 0.9 11V
saturation voltage Ic = 5A lg =05A 13 16| V
heeg* DC current gain lc =01A V=2V 40 155 —
lc = 5A Vg=2V 15 60 —
fr Transition frequency | I = 0.5 Vee= 5V 50 MHz
Coro Collector-base lg =0 Veg= 10V
capacitance f =1MHz 80 | pF
tott Turn-off time Ilc =5A Voc= 20V
lgy = -lgo= 0.5A 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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BUTS
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EPITAXIAL PLANAR NPN

HIGH VOLTAGE POWER AMPLIFIER

The BU 125S 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

Vego  Collector-base voltage (I = 0) 250 \Y
Veev Collector-emitter voltage (Vgg = -1.5V) 250 \
Vceo Collector-emitter voltage (Ig = 0) 150 \
Vego Emitter-base voltage (I =0) 6 \Y
I Collector current 3 A
lom Collector peak current (repetitive) 5 A
Iz - Base current 0.5 A
Piot Total power dissipation at T, < 25°C 1 W

Tease < 50°C 10 W
Tetg Storage temperature -65t0200 °C
T; Junction temperature 200 °C
MECHANICAL DATA Dimensions in mm
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BU 1258

THERMAL DATA

Rth 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= 200V 10 | pA
current (I = 0) :
leo Emitter cutoff current| Vgg= 6V 1 (mA
(e =
Veeo Collector-base lc = 1mA 250 \
voltage (Ig = 0)
Veeo sus)” Collector-emitter lc =20mA 150 \
sustaining voltage
(g = 0)
Vcegay Collector-emitter Ilc = 500mA Iz = 50mA 15|V
saturation voltage
heg DC current gain Ilc =5mA Vg= 10V |30 —
Ic = 250mA V= 3V 30 —
fr Transition frequency | I = 100mA V= 10V |15 MHz
Ccro Collector-base I =0 Veg= 20V
capacitance f = 1MHz 35 | pF
t Turn-on time
°" lc =05A Vgo=20V 0.3 1S
tort Turn-off time ey = -lgz = 0.05A 1 us

* Rulsed: pulse duration =

300 ps, duty cycle =

1.5%
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Safe operating areas
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BU125S
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MULTIEPITAXIAL MESA NPN

HIGH VOLTAGE POWER SWITCH

The BU 126 is a silicon multiepitaxial NPN transistor in Jedec TO-3 metal case parti-
cularly intended for switch-mode TV supply system.

ABSOLUTE MAXIMUM RATINGS

Vees  Collector-emitter voltage (V ge=0) 750 \%
Veeo  Collector-emitter voltage (1 g=0) 300 \"
Vego  Emitter-base voltage (I ;=0) 6 \
Ic Collector current 6 A
lom Collector peak current : 8 A
lg Base current 3 A
Piot Total power dissipation at T .., <25°C 7% W
stg Storage temperature -65t0200 °C
i Junction temperature 200 °C
MECHANICAL DATA Dimensions in mm
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BU 126

THERMAL DATA

Rth j-case

Thermal resistance junction-case

max

2.33 °C/W

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

Parameter Test conditions Min. Typ. Max. | Unit
lces Collector cutoff V ce=750V 0.5 | mA
current (Vge=0) Tcase=125°C V(e =750V 2 | mA
leso Emitter cutoff Veg=6V 5 mA
current (15=0)
Vceo (sus) *Collector-emitter Ic =100mA 300 \Y
sustaining voltage )
(|B=0)
Ve say* Collector-emitter lc =4A lg =1A 5|V
saturation voltage
Viesay™ Base-emitter Ic =4A lg =1A 1.5v | V
saturation voltage
heg* DC current gain lc =2.5A V=10V 10 -
ton Turn-on time c =2.5A V=250V 0.2 us
I gy =0.5A
tg Storage time I =2.5A Vg =250A 1 us
t, Fall time lg1 =0,5A g =-1A 0.15 us

* Pulsed: pulse duration =300 us, duty cycle =1.5%
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Safe operating areas
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S— SR —— -

BU126
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Saturated switching characteristics Saturated switching characteristics
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BU 325
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

Vego  Collector-base voltage (| =0) 200 v
Veeo Collector-emitter voltage (I g=0) 200 \
Vego ~ Emitter-base voltage (1 ;=0) 5 \
lc Collector current 3 A
Ig Base current 1 A
Peot Total power dissipationat T, <25°C 1.25 W
T case <25°C 25 W
Tag Storage temperature -65t0 150  °C
T; Junction temperature 150 °C
MECHANICAL DATA Dimensions in mm

max max
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e 3
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(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 - 5 °C/W
njamb  Thermal resistance junction-amb. max 100 °C/W

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

Parameter Test conditions Min. Typ. Max. | Unit
lceo Collector cutoff V cg=200V 100 | pA.
current (1.=0)
Veso Collector base Ic =100pA 200 \
breakdown voltage
(1e=0)
Ve (sus) “Collector-emitter I =10mA 200 \Y
sustaining voltage |
(lg =0
Vego*  Emitter-base le =1TmA 5 \
voltage
(Ic=0)
Vee say* Collector-emitter lc =150mA |z =15mA 0.06 1.0 | V
saturation voltage I =500mA |5 =50mA 0.10 1.5 | V
Vegsay® Base-emitter lc =150mA | g =15mA 0.73 1.0 | V
saturation voltage I =500mA |g =50mA 080 1.2 | V
hee* DCcurrent gain Ic =50mA V=5V 30 200 | —
: ¢ =150mA V =5V 30 200 | —
I =500mA V=5V 30 200 | —
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 BU 325

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max. |Unit
fr Transition Ic =500mA V=5V 40 MHz
frequency
Ccro Collector-base le =0 V=10V 50 | pF
capacitance f =1MHz
ton Turn-on time lc =0.5A |g =50mA 0.3 us
V=20V
tort Turn-off time I =0.5A
I g1 =-1g =50mMA 1 us
cc—

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

ABSOLUTE MAXIMUM RATINGS

Vees Collector-emitter voltage (V gz=0)
Veeo  Collector-emitter voltage (1 3=0)

Vego  Base-emitter voltage (1 =0)

Ie Collector current

lom Collector peak current

Ig Base current

Piot Total power dissipation at T 5, <
Taig Storage temperature

T Junction temperature

800

75
-65to0 200
200

o
o O
OSSP rr<<<

MECHANICAL DATA

Dimensions in mm



BU 326

THERMAL DATA

R

th j-case Thermal resistance junction-case

max 2.33

°C/W

ELECTRICAL CHARACTERISTICS(T

case

=25°C unless otherwise specified)

Parameter Test conditions Min. Typ. Max. | Unit
ICES &)”ector cutoff VCE=800V 1 mA
current (Vge=0) Voe=800V T ,=125°C 2 [ mA
lego Emitter cutoff Veg=10V 10 | mA
current (1 ;=0)
Veeo (sus) * Collector-emitter I =100mA 325 \
sustaining voltage
(ls = 0)
Vee say™ Collector-emitter lc =2.5A 15 =0.5A 15| V
saturation voltage I =4A lg =1.25A 3|V
Viesay ™ Base-emitter lc =2.5A |y =0.5A 14| V
saturation voltage I =4A lg =1.25A 16| V
hee* DCcurrent gain I =1A Ve=5V 25 —
ton Turn-on time lc =2.5A |g =0.5A 0.5 | us
V=250V
A Storage time lc =2.5A 1 =0.5A
g =-1A V cc=250V 3.5 | ps
t; Fall time lc =2.5A 1g =0.5A
l B2 ='1A VCG=250V 0.5 LlS

* Pulsed: pulse duration =300 us, duty cycle =1.5%
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N ) G-4071

Safe operating areas Ic T TTTITT LTI T
(A) | 1cMAX PULSED —PULSE OPERATIONY l
6 N -0ys
, »-XrMAX CONT.| AV
4 T N 00s
J_IocoperaTon N\, s
\
1 N
: \ 11
4 I
bl L LI !
RFOR SINGLE NON
jo! [REPETTIVE PULSE |
8 X\
| — Area of permissible f
operation during
turn-on provided Rgg 2
=100Q and t, <0.6 102 n
us B
Il— Area of permissible . : I
operation with Vgg < I
Oandt,<2us 2 i
-3 -
10 2 L 68 2 4L 68 2 68 2 4L 68
1 10 02 375 ™0’ Vee (V)
Derating curves Thermal transient response
G-3665 ..
Ne T =088
i i
i Rt
1
s
NN JA m
3 1/41/,50 Z o tH
\\ N o 62001 : e || T I
0.5 O/\g 6:°,r "I-JI.—I-L
\%%4/ LT .
(/41/7~
o1 |
I D 1074 — — — -
0 50 100 150 Teage (°C) 0 0 v © s
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'BU 326

DC current gain

G- 3452
hee . VeE(sat)
(v)
Tease=125°C Ve =5V,
11711 25°C. T
N T ’-'.m\ 1
30°C A
L -'\
L
= i SN
6
05
\ 0
2 4 6 8 2 4
107! ! Ic(a)

Collector-emitter saturation voltage

VCE(sat)
(v)

Collector-emitter saturation voltage

G—3454

hFE =5

I

=730 ]

107

Base-emitter saturation voltage

—3457
T boiees VBE(sat)
| (v) heg =5
{
id=4A 4
3A ! g
2A \ o -/
[ Tease =-30°C_| 41 '//r
AN )
25°C
\ s ==t 125°C
1A
\ AN
\ AN
‘\ \\
N
Y 2 4 8 2 4
05 1 15 lg (A) 107! 1 Ic(a)
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Saturated switching characteristics Saturated switching characteristics

. G—3455 . G-3802
Ve =250V
(ps) heg =5 (ps)
lg2=-2lg) %
2| T =25°C 2
case \\
1 T~ 1 N
o = NS
N 8 >
s 6 4
4 7 3 te =z
P
/ e
) 1 s ton
t \/ = v
\s—-’f\ // h(;cE = 350
-1 ton ! Ig2 =-2lgy
o, o Tease=125°C
6 6
6 8 2 6 8 A
1 Ic (A) 05 1 Ic(A)
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MULTIEPITAXIAL MESA NPN

BU326A

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 gg=0) 900 V
Veeo  Collector-emitter voltage (1 g=0) 400 \'
Vero Emitter-base voltage (1 ;=0) 10 \
Ic Collector current 6 A
lom Collector peak current 8 A
Ig Base current 3 A
Pyt Total power dissipation at T, <25°C 7% W
Totg Storage temperature -65t0200 °C
Tj Junction temperature 200 °C

MECHANICAL DATA

Dimensions in mm
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THERMAL DATA

R,h,-_case Thermal resistance junction-case max 2.33 °C/W

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

Parameter Test conditions Min. Typ. Max.| Unit
lces Collector cutoff V ce=900V 1| mA
current (Vg=0) Vee=900V T ,=125°C 2| mA
lego Emitter cutoff Veg=10V 10 | mA
current (1;=0)
Veeo (sus) “Collector-emitter I =100mA 400 \Y
sustaining voltage
(lg =0
Ve say* Collector-emitter lc =2.6A |g =0.5A 1.5 V
saturation voltage I =4A lg =1.25A 3| V
Viogsay* Base-emitter lc =2.56A Iz =0.5A 14| V
saturation voltage Ic =4A lg =1.25A 16| V
hee* DCcurrent gain I =1A Vce=5V 25 —
ton Turn-on time lc =2.5A | =0.5A
V=250V 0.5 ps
tg Storage time lc =2.6A 1 =0.5A
I g =-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%
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BU 326A

. ” G-3694
Safe operating areas Ic T TTTTTIm IDU]L_SE:IQ%UII?AHOIN'
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DC current gain Collector-emitter saturation voltage

G-3452 G—3454
PEE 4 Vee(sat)
(v)

Tcase=125°C Ve =5V NFE =5
=TT 2s°c| | X L

&
5

-30°C \\
L/ F\ "

s
0 7 AN "
05 I
Tcase=125°¢ //
Jrsc | |
LU l‘//-30 C
. 11
! 2 VR 2 6 2 . 8 2 P
10-! 1 Ic(A) 10 ! Ic (A)
Collector-emitter saturation voltage Base-emitter saturation voltage
—3457
6-3453 Vi
VCE(sat) T BE(sat)
) | ) hee =5
|
\ 4
3 Tc[=4A
3A 1 A
HIED \ =/
\ Tease =-30°C /“"—_,//
2 4 L~
\ \ 25°C =
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—-—1 125°C
\ 0s :
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 BU326A

(ps)

107!

Saturated switching characteristics

G—3455
Ve =250V
heg =5
lg2=-2lg;
Tease= 25°C

-
(s\\
N
pd
//
\\~~ tg /V
ton
6 8 2

Ic (A)

Saturated switching characteristics

G-3802
t
(ps)
2 \ts\‘
1 N
8 y4
6 /
. ty _
- =
2 ton
Vee =250V
hfg =5
107 g2 =-2lg
. Tcase=125°C
6
T 6 8 4
05 1 Ic(A)
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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-
ticularly intended for switch-mode CTV applications.

ABSOLUTE MAXIMUM RATINGS

Vees Collector-emitter voltage (Vg = 0) 800 \"
Veeo  Collector-emitter voltage (I =0) 400 \
Vego Emitter-base voltage (I = 0) 7 \Y
I Collector current 6 A
lom Collector peak current 8 A
I Base current 3 A
Piot Total power dissipation at T, < 75°C - 60 W

stg Storage temperature -65t0 175 °C
T Junction temperature 175 °C
MECHANICAL DATA Dimensions in mm
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| BU32ES

THERMAL DATA

Rinjcase  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 Vee= 800V 1 | mA
current (Vgg = 0) Vee= 800V T,e.=150°C 3 | mA
leso Emitter cutoff Vegg= 7V 1 | mA
current (Ic=0)
Vceo sus)” Collector-emitter Ilc = 100mA 400 \
sustaining voltage
(Ig=0)
Vee ay®  Collector-emitter Ilc =25A Iz = 0.5A 15| V
saturation voltage lc = 4A lg = 1.25A 31V
Vee ay” Base-emitter lc =25A Iz = 05A 14V
saturation voltage Ic = 4A lg = 1.25A 18| V
hee* DC current gain Ic =4A Vee= 5V 3.5 10 —
fr Transition frequency | I = 0.5A V= 10V 20 MHz
ton Turn-on time lc =25A V= 250V
gy = 0.5A 0.3 ps
ts Storage time {C — ggﬁ YCC: 250V 1.8 ps
t. Fall time 1 = 0. Bz = 1A 0.3 us

* Pulsed: pulse duration = 300 ps, duty cycle = 1.5%
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Safe operating areas - DC current gain
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~ BU 3268

Base-emitter saturation voltage Small signal current gain
G-2548 45
VBE(sat ’ h'e‘
) hpE=5 .
4
4
1 ™
// ’ 1c=05A
Veg=5V
T 10
8
6
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4
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2
0 1
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Collector-base capacitance Saturated switching characteristics
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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 voltage 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 \
CEV Collector-emitter voltage (Vgz = -1.5V) 400 \Y
CEO Collector-emitter voltage (Ig = 0) 200 \Y

Vego Emitter-base voltage (I =0) 6 \

c Collector current 7 A

lom Collector peak current (repetitive) 10 A

lom Collector peak current (t = 10 ms) 15 A

I Base current 4 A

Piot Total power dissipation at T, < 25 °C 60 W
stg Storage temperature -65t0 150 °C

Tj Junction temperature 150 °C

Dimensions in mm

MECHANICAL DATA
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'BU 406
BU 40GH
BU 408

THERMAL DATA
Rinjcase  Thermal resistance junction-case max 2.08 °C/W
Rihjamp ~ Thermal 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 Ve = 400V 5 | mA
current (Vgg =0) Vee= 250V 100 | pA
Vee= 250V  T,,=150°C 1 | mA
leso Emitter cutoff Vegg= 6V 1 | mA
current (I =0)
Vee say”  Collector-emitter for BU406
saturation voltage Ic =5A lg =05A 11V
for BU40O6H
lc =56A lg = 08A 11V
for BU408
lc =6A lg =12A 11V
Ve say*  Base-emitter for BU406
saturation voltage Ic =5A lg =05A 12 |V
for BU406H
lc =56A Iz = 08A 12 |V
for BU408
Ic =6A lg =12A 15 [V
fr Transition frequency | Ig = 05A Vge= 10V |10 MHz
tor™* Turn-off time for BU406
Ilc =5A Iz eng= 0.5A 0.75 | ps
for BU406H
Ilc =5A lg eng= 0.8A 04 | us
for BU408
lc =6A lgeng= 1.2A 04 | ps
ls/b Second breakdown Vee= 40V t =10ms 4 A
collector current

*  Pulsed: pulse duration = 300 us, duty cycle = 1.5%
** See test circuit
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DC current gain Collector-emitter saturation voltage

h G- 2653 G-2651
FE Vee(sat)
W ¢

6 ! 4

2
4 hFg=10
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.\\ 8

£

__/
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/
/
pa
~

6 8 6 8
107 | Ic(A) 107! 1 Ic (A)

Base-emitter saturation voltage Collector cutoff current

G-2652 G-1365/2
VBE(sat) Ices®

) ] (nA).

2 —
Vcg =300V -
hgg =1 10¢ ce=3 //

8 7
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i Z
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BU 406
BU 406H
BU 408

Storage time Fall time
G-1367 G-1366
ts s ty s
(us) (us)®
¢ See test circuit ¢
See test circuit
2 2
*MAX .
1 = TYR s
8 *MIN,
¢ ‘E*max
= =
¢ ‘O rve == =
* MIN, =111
2 2
" 1
10'B 10 .
6 6
3 I & j
*n,90% CONFIDENCE| | *n, 90% CONFIDENCE
2 2
LT LI
0 25 50 75 Tease (°C) 0 25 50 75 Tease (*C)

Turn-off time
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‘ See test circuit
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8
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2
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8
s
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SWITCHING TIMES

Test circuit (fall, storage and turn-off time)

SYNC.

INPUT
Qr3v T0 SCOPE? (channel n'1)
R| [sw
1nF i.snF
T 200! 250uF | m
1200 2013
2 W Il
{ I
17184
12 T0 SCOPE
1 L 4 100 | [10 kQ (channel 'n'2)
(Y8 r KQ
8C377 220F BD139 N
VAR A~
BC 377
A TUT 3.3uF
X []Log ¥y B20F o
“ I8
33nF
10uF - 1000V
sov
usoF AL z,;; L2
8.2 15 o33 680 [ ]33 470 1200 2
kQ ko | pF a[|a o Lk
022pF
——
S5-0855/3
L1 Horizontal hold coil:Pins 1-2=75turns § 0.2mm; R=1.50;Lmin=0.62mH e .
Pins 2-3=293 turns § 0.2mm; R=480 ;L max=4.] mH Coré=siferrit B62120 25x4x2
L2 Horizontal yoke=200 pH
T1 Driver transformer: Pins 1-2=125turns @ 0.2 mm;
Pins 3-4=25 turns @ 0.4mm: Gap =042mm; Core=3E3doubleE 19x15%5
T2 EHT transformer manufacturer ARCO type 249.065/035
R =3300 for BU406
R=2200 for BU4OGH
R =1800 for B0%08
Waveforms
Fall and storage time Turn-off time
ls
[ G 2
| D oy
| l
1
1
1
Ic :
3v <
1 | toff E
| o/ o
! L~ 90% L o e
i
| . .
I / o Turn-off time is the time for the collector current ]C
! 2 to decrease to 100mA after the collector to emitter
\/ voltage Vg has risen 3V into its flyback excursion
t t
5-0856 s f 5-0857
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BU 406
BU 406H
BU 408

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

! -
I1 EHT

+32V

BU 406
33nF

,

i
Ll

1

!

({Q

()

Il

Il AUXILIARY
d! TURNS
(]

I

!

Il

T2(5th harmonic)

7 20mA(min)

100mA(max) ~ BD139.

2ips

s00pF: "-r T 27uF
¢ $-2295/2

%N1=125 turns # 0.3rm; N2=25 turns § 0.6mm; GAP=0.12mm; 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

BU406D I BU407D l BU408D

270

Veeo Collector-base voltage (Iz = 0) 400V l 330V I 400V

Vcev Collector-emitter voltage (Vgg = -1.5V) 400V 330V 400V

Vego Emitter-base voltage (Ic=0) 6V

I Collector current 7A

lom Collector peak current (repetitive) 10A

lom Collector peak current (t = 10 ms) 15A

I Base current 4A

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

Tstg Storage temperature -65 to 150 °C

T Junction temperature 150 °C
~MECHANICAL DATA Dimensions in mm




~ BU 406D

- BU 407D
BU 408D
INTERNAL SCHEMATIC DIAGRAM
THERMAL DATA
Rinjcase  Thermal resistance junction-case max 2.08 °C/W
thj-amp  Thermal resistance junction-ambient max 70 °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) |Voe= 400V 15 | mA
for BU407D
Vee= 330V 15 | mA
leso Emitter cutoff Vegg= 6V 400 | mA
current (I =0)
Ve sapy™  Collector-emitter for BU406D and BU407D
saturation voltage lc =5A lg = 0.65A 11V
for BU408D
lc =6A lg =12A 11V
VBE sany®  Base-emitter for BU406D and BU407D
: saturation voltage Ilc =5A lg = 0.65A 13 V
for BU408D
Ic =6A lg =12A 15| V
fr Transition frequency |lIg = 05A V= 10V |10 MHz
totr Turn-off time for BU406D and BU407D
Ic =5A Iz end= 0.65A 0.75 | ps
for BU408D
Ic =6A lgeng= 1.2A 05| ps
ls/b Second breakdown Veg= 40V t =10ms 4 A
collector current
Ve Diode forward voltage [ = 5 A 15| V

* Pulsed: pulse duration =

300 ps, duty cycle = 1.5%
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DC current gain

6-191811
hee [ |
Vee fav [
20
P
r N
N
10 \‘
N
N
0
2 4 € 8 2 4 6 8
10? 10° Ic{mA)
Base-emitter saturation voltage
] G-1921/1
VB (sat)
(mV) hez =0
1600
1200
/’
,‘
800 == "
400
0
2 4 6 8 2 4 6 8
10? 10° Ig(mA)

Collector-emitter saturation voltage

G- 2770
Vee(sap)
(V)
4
heg =10
2
10° /
8
6 Il
. Tease=125"C y
= 254 /]|
4
2 //
=nuii
10?
2 4 6 8 2 4 6 8
102 10° Ic (mA)
Forward voltage
G- 2656
A
W)
15
/
7
) A
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BU 406D
BU 407D
BU 408D

SWITCHING TIMES
Test circuit (fall, storage and turn-off time)

ewT
O"azv T0 SCOPEO {channel n1)
2W 5W
inF Lisnr R
T 200pF 2504F m
1200 203
v ! 3 50v {0
)|
[ 1
194
12 T0 SCOPE
1 v 100 | |10 k0 (channel n'2)
kQ ka | ko
8C377 220F 8D 139
VAR A vy
BC 377
100 330 TuT 33uF
y =250v
X kQ o 82nF
10uF 33nF
TIOOOV
15nF _L 2pF | %V L2
8.2 = e T[] 470 1200
Ty ko [pf al]a a Lk
022 T —
$-229711

L1 Horizontal hold coil:Pins 1-2=75turns @# 0.2nm; R=150;Lmin=0.62mH
Pins 2-3=293turns f§ 0.2mm; R=480;L max=4.1 mH

L2 Horizontal yoke=200 uH

T1 Driver transformer: Pins 1-2=125turns § 0.2 m;
Pins 3-4=25 turns § 0.4 mm; 6ap =012mm; Core=3E3doubleE 19x15x5

T2 EHT transformer manufacturer ARCO type 249.065/035

R =270 0 for BU4O6D and BU 4070

R =180 1 for BU40BD

Waveforms
Fall and storage time
Ig

Turn-off time

\

Core=siferrit B62120 25X4x2

o\

toft

4 90%

10%

S-0856

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

100mA

$-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

+32vV ! i
0
0
i
. 11
3.3pF 68 nF d
IL2 a)
1 )
1
! Il AUXILIARY
12000 ” TURNS
o ! I
!
20m A(min) 5; d
100mA (max) 1 +32v T2(5th harmonic)
1
|
500uF 27pF
T w[ T
-L S-164512

#N1=125 turns § 0.3mm ; N2=25 turns @ 0.6mm ; GAP=0.12mm; 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)

u Il
+108V | i

BU 407D !
33nF 2.7 pF 180nF
L2

]
I
I
)
! ]' ||CZ
1)
‘| Il AUXILIARY
| 260pH ” TURNS
. ! {0
B o 1
20m A (min) BD 137 i
100mA(max) Q I b T2(5th harmonic)
4.7nF
10nF ! 1 Y
21ps 500uF == 50pF
o] 35v
L S-1644/3
O+10.8v

#N1= 90 turns § 0.3rmm ; N2=30 turns § 0.6mm; GAP=0.12mm; CORE=DOUBLE E 19x5x8 mm;FERRITE 3E1TYPE
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BU 406D
BU 407D
BU 408D

APPLICATION INFORMATION (continued)

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

+25V

BU 4070 !
22nF 2.2 pF 180nF
ILZ

AAAAAAAAAAAAAAAA

20m A (min)
i00mA(max) 80137

’ T2(5th harmonic)
! 4.InE | o
A +25V
S00pF ==50jF
18V 35v

- ’ S-2296/4
O+10.8v
#N1=125 turns #§ 0.3mm ; N2=25turns § 0.6mm; GAP=0.2rmm ; CORE=DOUBLE E 19x5x8 mm;FERRITE 3E1TYPE

21ps
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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
plastic 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

Veso Collector-base voltage (I = 0) 330 \
Veey Collector-emitter voltage (Vgg = -1.5V) 330 Vv
Vceo Collector-emitter voltage (Ig=0) 150 \
Vego Emitter-base voltage (I = 0) 6 \
I 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
Taig Storage temperature -65t0 150 °C
T; Junction temperature 150 °C
MECHANICAL DATA Dimensions in mm

6/77
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“BU 407
BUAOTH

THERMAL DATA
Rinjcase  Thermal resistance junction-case max 2.08 °C/W
Rihj-amb ~ Thermal 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 Vee= 330V 5 mA
current (Vgg = 0) Ve = 200V 100 | pA
Vee= 200V T, =150°C 1 [ mA
leso Emitter cutoff Vegg= 6V 1| mA
current (Ic=10)
Vee gay®  Collector-emitter for BU407
saturation voltage lc =5A lg = 05A 1]-V
for BU407H
Ic =5A Iz = 08A 1V
Vee say* Base-emitter for BU407
saturation voltage lcc =5A Iz = 0.5A 12| V
for BU407H
Ic =5A Iz = 08A 12| V
fr Transition frequency | Ic = 0.5A Vge = 10V [10 MHz
P Turn-off time for BU407
Ic =5A Iz eng= 0.5A 0.75 | ps
for BUAO7H .
Ilc =5A Igeng= 0.8A 0.4 | ps
ls/p 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

G- 2653
hre
6
¢ Ve =5V
~
2 \\\\
NL YN
N N
NUIN
10
8
6
‘
2
! 2 2 4 6 8
10" Ic(A)

Base-emitter saturation voltage

G- 2652
VBE(sat)
(v)
15 PrE =
/'
. A
Tease =75°C
—— =
05 =TT
0 .
10"

Ic (A)

Collector-emitter saturation voltage

G-2651
VCE(satg =
w
: hFE=10)
FE=
10, I‘E
6
4
2
Tease =125°C/]
1 ==
8 =
. =7
4 /'
2 ] X 25°C
10- T
H
4
2
1077
2 4 6 8 2 4 6 8
10" 1 Ic (A)
Collector cutoff current
6-2763
lces? —
(nA).
: 250V
Veg =
10, £
¢ =
. pd
i
2 / /
10° £
8
6
“ -
2
10° A
5
3
10
0 25 - 50 75 Tease (°C)
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BU 407
BU 407H

G-1366

See test circuit

1

*n,90% CONFIDENCE

(L]

Storage time Fall time
G-1367
ts o ts s
(us) (us)®
¢ See test circuit ¢
2 2
*MAX.
1 = TVR 1
81 *MIN. e
. s ¥
H *max =
¢ ‘O tve (==
2 2 *MIN, ft=r"T"T ]
10" 10"
8 8
. .
. .
*,90% CONFIDENCE| |
2 2
LT
0 25 75 Tease (°C) 0 25 50

Turn-off time

G-1368

torfs

(us)s

L

See test circuit

*MAXi
TYR ==t ——
*MIN, =1
2
o
8
.
3
, ~ 90 % CONFIDENCE
TN
0 25 75 Tecase (°C)

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

SYNC.
INPUT
? 32v TO SCOPEO (channel n1)

inF _L,5m=
T

T0 SCOPE
(channel r'2)

TuT. 3.3uF
Y == 250v
33nF
== 1000v
=t 12
f; :zoo Fy
|HH
0.22pF
=
s-291/2

L1 Horizontal hold coil:Pins 1-2=75turns @ 0.2mm; R=1.50; L mil
. Pins 2-3=293 turns § 0.2rm; R=480; L max=
L2 Horizontal yoke=200 pH
T1 Driver transformer: Pins 1-2=125turns @ 0.2mm;
Pins 3-4=25 turns @ 0.4mm. Gap =012mm; Core=3E3doubleE 19x15%5
T2 EHT transformer manutacturer ARCO type 249.065/035

R =330 0 for BU4O7
R=2200 for BU4O7TH

_?2 ',:‘\: Core=siferrit B62120 25X4x2

Waveforms
Fall and storage time Turn-off time
s
A
\ &
| 7 X
| !
|
|
Ic :
<
! 3V totf £
! 90°% l =4
: Vﬁ o 0
!
: 10% Turn-off time is the time for the collector current I¢
v to decrease to 100mA after the collector to emitter
voltage Vog has risen 3V into its flyback excursion
5-0856 ts i 5-0857
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 BU 407
~ BU 407H

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)

+10.8V

BU 407
33nF 2.7pF 180nF
L2

Il
A
(I}
! - IICZ
1)
i : Il AUXILIARY
i I 260, ” TURNS
. ! d
B 8 il
20m A (mi g
Wama €0 a
I , r T2(Sth harmonic)
4.7n o)
! 200V 4 |
10nF I t 28
21ps SOORF SOpF
16V v
$-2292/2
-J- O +10.8v

%N1=125 turns # 0.3mm ; N2=30 turns § 0.6mm ; GAP=0.2rmm; 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)

+25V

BU 407 N
22nF 2.2 uF 180nF
L2

]
{l
(]
! ||€:
W)
: Il AUXILIARY
V'Y | 260pH ” TURNS
, ! {0
8 68 !
20m A (mi i\
Ay BD 137 a )
[ r T2(Sth harmonic)
4.nF
| L3 +25V
10nF | 3_
21ps 500pF == 50pF
FlGV BSVP
J- 5-0852/4
O+10.8v

#N1=125 turns § 0.3mm ; N2=25 turns § 0.6mm; GAP=0.2mm; CORE=DOUBLE E 19x5x8 mm;FERRITE 3E1TYPE
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EPITAXIAL PLANAR NPN

LINEAR AND SWITCHING APPLICATIONS

The BU 409 is a silicon epitaxial planar NPN transistor in Jedec TO-220 plastic package.
It is intended for general purpose linear and switching applications.

ABSOLUTE MAXIMUM RATINGS

Vceo Collector-base voltage (Ig = 0) 250 \Y
Vces Collector-emitter voltage (Vgg = 0) 250 Vv
Vceo Collector-emitter voltage (Ig = 0) 150 \
Veso Emitter-base voltage (I = 0) 6 \
I Collector current 7 A
lg Base current 1 A
Piot Total power dissipation at T, = 25 °C 60 W
Tsig Storage temperature ‘ -65 to 150 °C
T Junction temperature 150 °C
MECHANICAL DATA Dimensions in mm
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BU 409

THERMAL DATA

Rin jcase  Thermal resistance junction-case
Rinjamp ~ 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 Veg= 250V 5| mA
current (Ig=0)

lego Emitter cutoff Vgg= 6V 1| mA
current (Ig=0)

Veesay®  Collector-emitter lc =3A lg = 04A 1]V
saturation voltage

Ve say*  Base-emitter lc =3A lg =04A 125 V
saturation voltage

hee* DC current gain lc =3A Vee= 1V 7.5 _

fr Transition frequency | 1 = 500mA Vge= 10V |10 MHz

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

G- 2661
hFE,

6

4

Vg =5V
2 ~._\‘\
N
NG N

10 - NG

s AN

5 N

o

2
! 2 4 € 8 2 4 6 8

107 1 Ic(A)

Base-emitter saturation voltage

G- 2660
VBE(sat) .
(V) Fegss
1.5
4
/
1 P/
o
Tcase- 5°C
171~
LTizs°C
05 ]
0
10" 1 Ic (A)

Collector-emitter saturation voltage

G-2662
VeE(sat)
(v) s
‘
heg =5
2
1
8
6
“ .
A
Tease =125C~ 1~
2
/’4r /
10" 25%
8
6
B
2
10°?
4 6 8 2 4 € 8
107 ) Ic (A)
Power rating chart
G-2663
Ptot
(w)
60
50 N
N
40 \\\
30
20 \\
\\
10 N
: N
0 25 50 75 100 125 Tease °C)
-~
pd

284



EPITAXIAL PLANAR NPN

BU 606
BU 607
BU 608

HORIZONTAL TV DEFLECTORS

The BU 606, BU 607 and BU 608 are silicon epitaxial planar NPN transistorsin Jedec TO-3
metal case. They are fast switching, high voltage devices for use in horizontal deflection
output stages of MTV receivers with 110° CRT. The BU 606 and BU 608 are primarily
intended for large screen, while the BU 607 is for medium and small screens.

ABSOLUTE MAXIMUM RATINGS

BU606 I BU607 | BU608

Veso  Collector-base voltage (I = 0) 400V ’ 330V | 400V
Veev Collector-emitter voltage (Vgg = -1.5V) 400V 330V 400V
Veeo Collector-emitter voltage (I3 = 0) 200V

Vego Emitter-base voltage (I = 0) 6V

Is Collector current 7A

lom Collector peak current (repetitive) 10A

lom Collector peak current (t = 10 ms) 15A

I Base current 4A

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

Tetg Storage temperature -65 to 200 °C

T Junction temperature 200 °C
MECHANICAL DATA Dimensions in mm
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THERMAL DATA

Rth j-case

Thermal resistance junction-case

max 1.9

°C/W

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

Parameter Test conditions Min. Typ. Max.| Unit
lcev Collector cutoff for BU606 and BU608
current (Vgg = -1.5V)| Vg = 400V 5 | mA
for BU607 Vee= 330V 5| mA
lego Emitter cutoff Vegg = 6V 1 [ mA
current (Ic=0)
Vce san®  Collector-emitter for BU606 and BU607
saturation voltage Ilc = 5A lg = 0.5A 1]V
for BU608
lc = 6A lg = 1.2A 11V
Vee say* Base-emitter for BU606 and BU607
saturation voltage lc = 5A lg = 0.5A 12 |V
for BU608
Ilc = 6A lg = 1.2A 15|V
fr Transition frequency | I = 0.5A V= 10V |10 MHz
s Turn-off time for BU606 and BU607
Ilc = 5A lgeng= 0.5A 0.75 | ps
for BU608
Ilc = 6A lgeng= 1.2A 0.4 | ps
* Pulsed: pulse duration = 300 ps, duty cycle = 1.5%

** See test circuit
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BU 606
BU 607
BU 608

Safe operating areas

G-2764
1
c: H
6 m
(A):
2| I MAX PULSE! PULSE OPERATION L {1l
10 us
10 f1c MAX CONTINUOUSK:S NI =
6 ™ "‘Ims$—100ps
T | ‘Io 1 V
4 C_OPERATION \ms
2
1 8
6 i) T
4 \\
*[ ¥FOR SINGLE NON REPETIIVE || N
10 2
8 N
6 A
4
‘ I
-2
]O 2 4 68 2 4 68 2 4 68 2 4 68
10 1 10 107 veg V)

Collector-emitter saturation voltage

Vee(sat) =

w ;
4
2

hpg=10

nN—
6
4
2 /

. Tcase =125°C)/
‘ =
4
2 _A25°

o |t /,
8
6
4
2

1072

. 2 4 6 8 2 4 6 8

10" 1 Ic (A)

DC current gain

G- 2653
hre
6
‘ Vce =5V
= ~J
WU
NN
10
8 N
6
.
2
! 2 4 6 8 2 4 6 8
107 ! Ic(A)
Base-emitter saturation voltage
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)
15 heg =1
/l
1 A
e
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— 1 L
——=
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0 “ 2 4
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Collector cutoff current

G-1365/2
lces]
(nA).
2 _
Vg =300V //
&
10, =— —
)
4 ,r/
, v
, v
10 s
. =
¢ 7
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10 R
s
3
10
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See test circuit
2
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~ BU 606
BU 607
BU 608

SWITCHING TIMES
Test circuit (fall, storage and turn-off time)

SYNC.
INPUT
O+32v o)

TOSCOPEY (channel n*1)

0 SCOPE
1 (channel n'2)
kQ T
RGN
LU.T. 33pF
= 250V
33nF
= 1000V
L2
Y 1200 x
i
022pE]
=

5-229%/2

L1 Horizontal hold coil:Pins 1-2=75turns @ 0.2nm; R=1.50;Lmin=0.62mH . .

Pins 2-3=293 turns § 0.2rm; R=480 L max=4.1 mH Core=siferrit 862120 25x4x2
L2 Horizontal yoke=200 pH
T1 Driver transformer: Pins 1-2=125turns @ 0.2 mm;

Pins 3-4=25 turns @ 0.4mm. G2p =012mm; Core=3E3doubleE 19x15x5
T2 EHT transformer manufacturer ARCO type 249.065/035
R =330 for BU606 and BU607
R=1800 for BUG08

Waveforms
Fall and storage time Turn-off time
s
\ AN
Ic T

100mA

« toff »
L\ 90% i 0

. Turn-off time is the time for the collector current I¢
10% to decrease to 100mA after the collector to emitter

1
|
1
1
1
1
1
|
|
1
I
|
1
1
1
1
\/ voltage Vog has risen 3V into its flyback excursion

s-0856 . < tS t 5-0857
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EPITAXIAL PLANAR NPN

HORIZONTAL TV DEFLECTORS

The BU 606D, BU 607D and BU 608D are silicon epitaxial planar NPN transistors with
integrated damper diode, in Jedec TO-3 metal case. They are fast switching, high voltage
devices for use in horizontal deflection output stages of MTV receivers with 110° CRT.
The BU 606D and BU 608D are primarily intended for large screen, while the BU 607D is
for medium and small screens.

ABSOLUTE MAXIMUM RATINGS

BU606D I BU607D | BU608D

Veso  Collector-base voltage (Ig = 0) 400V | 330V | 400V
Veey Collector-emitter voltage (Vgg = -1.5V) 400V 330V 400V
Vego Emitter-base voltage (Ig = 0) 6V

Ic Collector current 7A

lom Collector peak current (repetitive) 10A

lom Collector peak current (t = 10 ms) 15A

I Base current 4A

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

Tetg Storage temperature -65t0 175 °C

T Junction temperature 175 °C
MECHANICAL DATA Dimensions in mm
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BU GO7D
BU 608D
INTERNAL SCHEMATIC DIAGRAM
THERMAL DATA
Rinjcase ~ Thermal resistance junction-case max 1.9 °C/W

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

Parameter Test conditions Min. Typ. Max.| Unit
leev Collector cutoff for BU606D and BU608D
current (Vgg= <1.5V)| Veg= 400V 5| mA
for BUGO7D V= 330V 5| mA
lego Emitter cutoff Veg = 6V 400 | mA
current (I = 0)
Vee say®  Collector-emitter for BU606D and BU607D
saturation voltage Ilc = 5A lg = 0.65A 11V
for BU608D
Ilc = 6A Iz =1.2A 11V
VeEe sayy® Base-emitter for BU606D and BU607D
saturation voltage Ic = 5A lg = 0.65A 131V
for BU608D
Ic = 6A Iz =1.2A 15|V
fr Transition frequency | I = 0.5A Vee= 10V |10 MHz
to™* Turn-off time for BU606D and BU607D
Ilc = 5A lgeng = 0.65A 0.75 | ps
for BU608D
lc = 6A lgeng = 1.2A 0.5 | ps
Ve Diode forward voltage| I = 5A 15| V
* Pulsed: pulse duration = 300 ps, duty cycle = 1.5%

** See test circuit
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G-2764

Safe operating areas Ic s
(A):
2| Ic MAX PULSE PULSE OPERATION
TN N o
10 ,[Ic MAX CONTINUOUS AN PR = i
—p— ~ ‘r‘.lmsv——IOOps:
T LT 1 ‘10 Y
2
! 8
6 \ A
4 N\

[ *¥FOR SINGLE NON REPETITIVE ‘Q:N\
10° P : A\
8 N

‘\

6
4
2
102
2 4 68 2 4 68 2 4 68 2 4 68
10° 1 10 100 Veg (V)
DC current gain Collector-emitter saturation voltage
G-1918/1 G-1919/1
heg Vee(sat) 8
Veg =V (mV) ¢ [hep =10
4
20 2
P ~ 10° /
> \\ 8 2
\\ . 7
10 ™ .
J /
2
——’—'
0 10?
2 4 6 L] 2 4 6 8 2 & 6 8 2 4 6 8
10° 10 Ic(mA) 102 10° Ic (mA)
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BU 606D
BU 607D
BU 608D

Vee(sat)
(mv)

10°

102

A3
w)

05

8

6

4

Collector-emitter saturation voltage
(Tease = 125°C)

G-19201
heg=10 /
/ ]
7
7
/ -
P
—”‘/
2 4 3 8 2 4 6 8
102 10 Ic(mA)
Forward voltage
G- 2656
/
/
/
V
/'/]
—
2 4 6 8 2 “ 6 8
10° 1 Ic (A)

Base-emitter saturation voltage

G-1921/1

VB (sat)

(mV)

heg =10

1600

1200

102 1c(mA)
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SWITCHING TIMES
Test circuit (fall. storage and turn-off time)

SVYNC.
INPUT
Q+3ZV T0 sccpzo (channel ri*1)
1nF
T0 SCOPE
\ 10 (channel n'2)
K ko ?
3
EN
LU.T. 3.3uF
= 250v
33nF
>—ﬂ == 1000V
50V
L 2pF L2
8.2 033 T °% []eso[]33 470 1200
a|la n
K PF lpH
022pF] ‘
—

P
L1 Horizontal hold coil:Pins 1-2=75 turns @ 0.2mm; R=1.50Q;Lmin=0.62mH s
Pins 2-3:293 turns @ 0.2mm; R=480} L max=64.1 my Core=siferrit B62120 25x4x2
L2 Horizontal yoke=200 pH
T1 Driver transformer: Pins 1-2=125turns # 0.2 mm;
Pins 3-4=25 turns § 0.4 mm; ©aP =012mm; Core=3E3doubleE 19x15%5
T2 EHT transformer manufacturer ARCO type 249.065/035
R =270 for BU606D and BU607D
R =1800 for BU 608D
Waveforms
Fall and storage time Turn-off time
Ig
\ 4
G, -~
2 <

100mA

toff
L~"90% l 0

10% Turn-off time is the time for the collector current 1¢
= to decrease to 100mA after the collector to emitter
v voltage Vcg has risen 3V into its flyback excursion

\

$-0856 's Y 5-0857
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BU 806
EPITAXIAL PLANAR NPN ‘BU 807

FAST SWITCHING DARLINGTON TRANSISTORS

The BU 806 and BU 807 are silicon epitaxial planar NPN power Darlingtontransistors
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
Vego  Collector-base voltage (| g=0) 400V | 330V
Veev Collector-emitter voltage (V gz=-6V) 400V | 330V
Veeo  Collector-emitter voltage (1 3=0) 200V | 150V
Vego  Emitter-base voltage (1 ;=0) 6V

le Collector current 8A

lem Collector peak current 15A

lom Damper diode peak forward current 10A

Ig Base current 2A

Piot Total power dissipationat T, , <25°C 60W

Totg Storage temperature -65to 150°C
Tj - Junction temperature 150°C
MECHANICAL DATA Dimensions in mm

£ Cé‘ll‘erétyor connected to tab

gl
5

o o
(ro
15.8™

05

12.7min

- T0-220

80
295 5/



THERMAL DATA

Rth j-case
th j-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 for BU807 V ce=330V 100 [ nA
current (Vg=0) for BU806 V =400V 100 | pA
lcev Collector cutoff for BUB07  V =330V 100 | A
current (Vg=-6V) for BU806 V ce=400V 100 | pA
lego Emitter cutoff Veg=6V 3 [ mA
current (1;=0)
Veeo (sus) * Collector-emitter lc =100mA
sustaining voltage for BU807 150 \"
(1g=0) for BU806 200 Vv
Vee say* Collector-emitter I =5A I g =50mA 1.5 | V
saturation voltage
Ve saty*  Base-emitter lc =5A lg =50mA 24 (Vv
saturation voltage
Ve* Damper diode I =4A 2V
forward voltage
tor™* Turn-off time I =5A I gy =50mA 0.4 1] ps
ton Turn-on time RESISTIVE LOAD 0.35 us
tg Storage time lc =5A | gy =50mA 0.55 us
| g =-500mA V =100V
t Fall time 0.2

us

* Pulsed: pulse duration =300us, duty cycle = 1,5%
** See test circuit
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BU 806
BU 807

Safe operating areas

G -3248
Ics
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4 } 1
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N
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T
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.
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DC current gain
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6
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Vg
\ / RN
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102 7%
8
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«
H
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Collector-emitter saturation voltage
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f
2
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‘
T
i
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i
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Base-emitter saturation voltage Damper diode

G -3251 - 3253
VBE(sat), VE
v )
6 6
4 4
= P
) heg =10 4=:F , A
L v
7T 00 |+
1 7] 1 T —
8 '/ 8 I
§ B ]
I
4 4 —!(
2 H
'IO" 2 4 6 8 2 4 6 8 2 4 6 8 10-‘ F 4 6 8 2 4 6 @€
1072 107! 1 Ic (A) 107! 1 Ic (A)
Saturated switching characteristics Saturated switching characteristics
(resistive load) o325 (inductive load) 6-4247
! St
(ws)® Vce =100V (ps) B Tg(on) =50mA ]
8 :‘F|E=:::°l ¢ VBE(off) =4V | ]
“ B1=-0llg ‘ Vetamp =200V ||
L =500 pH -
2 2
\10” at Tcase =100°C \/
1 1 \!\' =
8 Ts 8 —— "
6 [ — 6 —{torfa!t Tease =25°C
4 /,/ IS 4
L -
2 2 o
1 -1
107! . 3 10
1 Ic(A) 0 1 2 3 4 S 6 Ic(a)
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'BU 806
BU 807

HORIZONTAL DEFLECTION TURN-OFF TIME
Test circuit

68nF

820k
TuT !
12k g BAYT)
10V
3.3k 2 330 == 39nF 10 2
a (400V) i Ay
01uF  10nF ; oW
- 32V,
L 5-288611
L1=Horizontal yoke =200 uH
Tr1= EHT Transformer SAREAtype 900914 or equivalent
11= Horizontal oscillator linear 1.C. TDA 1180
Turn-off time waveform
&,
G, -
b <

100mA

3v
toff
0

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

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)

2260 O47MF
ViDEO

22k0 IM Pr

Impr 0.47uF

L1 = Linearity inductance RL37INE! 3O

L, = Linearity inductance 19-+39uH

- 288

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

2260 OB

VIDEO! I
o Imopr
'_.

Iggop; 0.4TuF

10k o
010 F
"
820k0
2

wanF | L
36k, 1260 -
100k | 82k

VERT

220
SuF-10V

osuFI |0nFI zkn | [22k0

L1= Linearity inductanceRL 46 INELCO

s-288811

L, = Linearity inductance 37-+67uH
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MULTIEPITAXIAL PLANAR NPN

 BU 910
BUO11
BU 912

HIGH VOLTAGE POWER DARLINGTON

PRELIMINARY DATA

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 applica-
tions such as electronic ignition, DC and AC motor controls, solenoid drivers, etc.

ABSOLUTE MAXIMUM RATINGS

BU910| BU 911 I BU 912

VCES
CEO
EBO

[o]

ICM

B

Ptot

Tstg

i

Collector-emitter voltage (V gg=0)
Collector-emitter voltage (| g=0)

Emitter-base voltage (I ;= 0)
Collector current

Collector peak current

Base current

Total power dissipation at T .5, =25°C

Storage temperature
Junction temperature

500V

400V | 450V ‘
450V

350V 400V
5V
6A
10A
1A
60W
-65 to 150°C
150°C

MECHANICAL DATA

5 S

0 15 gman

085

Dimensions in mm

5780



THERMAL DATA

Thermal resistance junction-case max 2.08 °C/W

Rth j-case

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 =450V 1| mA
forBU912 V=500V 1| mA
T case= 125°C
forBU910 V=400V 51 mA
for BU911 V ce=450V 5| mA
for BU912 V =500V 5| mA
lceo Collector cutoff forBUS10  V =350V 1| mA
current (Ig=0) for BU911 V =400V 11 mA
for BU912 V ce=450V 1| mA
lego Emitter cutoff Veg=5V 5| mA
current (I =0)
Veo (sus)*Collector-emitter Ic =100 mA
sustaining voltage for BU910 350 \
(Ig=0) for BU911 400 \
for BU912 450 \
Ve (san® Collector-emitter {ocr BzuzsézandIiU:gam A
saturation voltage for BU912 1.8 | V
lc =2A | g =50mA
All types 12 ://
lg =4A I g =200mA ’
. for BU910 and BU911
Vee say* Base-emitter lo =2.5A | 45=50mA
saturation voltage for BU912 22|V
lc =2A | g=50mA 00 | v
All types 25| v
lc =4A | g =200mA )
Ve Diode forward voltage] | =4A 2.5 \

*Pulsed: pulse duration = 300 us, duty cycle = 1.5%
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BU 910
- BU 911
 BU 912

102 G-3851
Safe operating areas 8
Ic ¢
4
(A) ¥
2 T
ION* :
I MAX PULSED PULSE OPERATIO 51
10, = < 0ps
8 =1 = 00 ps
\ Ims
2 K\ 10ms
\\ \ T { T
' DC_OPERATION el
[3 + AN \\
4 1 \\
. . . ° A
Internal circuit diagram , \ \ N
*FOR SINGLE NON N ‘\ N
10-' |REPETITIVE PULSE N
8 % “\ “\
6 i AY
4 I X
2 L M
Bug‘O —t
5 80311 + —+H
10_‘ BUS'2
2 4 6 8 “ 6 8 2 468
1 10 10° Bk 0
Veg (V)
Derating curves
G- 3801
T ]
|
! N
N
NN
\ %,
NN ¢,
\%s e
05 N s
4»/0 ]
TN
</
%,
o
N
|
0 50 100 Tease (°C)
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DC current gain

G-3853
neE
6
r—
125°C
- 1
/ / pld
€3 A
/AO'C
10° A
8 4 -
4 \
6
4
=2V
2
10
4 6 8 2 6 8
107! Ic (A)

Vee(sat)
(v)

05

Collector-emitter saturation voltage

G- 3855
hrE=50
el
—

"

-40°C

25°C
125°C

“ 8
10
Ic (A)

Vee(sat)
(v)

Collector-emitter saturation voltage

VBE(sat)
(v)

2

05

G-3854
[ i =1A
Ft2a
L
—f4A
/
\
N
100 150 1g (mA)

Base-Emitter saturation voltage

G-3856
[ T
I i i
,‘
A
T 7
-
A~
— |
|
\=40°C |
25°C |
\iz5°C i
i :
r;;,_::so i
i
] i
2 4 6 8
1c (A)
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BU9ID
'BU 911
BU 912

Saturated switching characteristics

G-3857
[ T
(Hs) 6 !
&
| e =50
Voo =250V
Vi =-5V
10 BE(off)
t
B e L ton
Nt
1 ‘4_—-’—” s
R —
4
2
10-1 & 4 6 8
1 Ic(A)

Clamped E, test circuit

TEST CONDITIONS:
5V > |-Vgg | >0V
Ic/1g =50

tp =adjusted for

nominal I¢’
Rgg=10

Ic
(A)

Clamped reverse bias
safe operating areas

G-3858
BUS10
U911
U912 |
8 2 & 6 8
10 10? Vee(clamp (97
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MULTIEPITAXIAL MESA NPN

HIGH VOLTAGE POWER DARLINGTON

PRELIMINARY DATA

The BU 920, BU 921 and BU 922 are high voltage, high current silicon NPN transi-
stors in monolithic Darlington configuration in Jedec TO-3 metal case, specially in-
tended for automotive ignition applications and inverter circuits for motor controls.

ABSOLUTE MAXIMUM RATINGS

BU 920 I BU 921 | BU 922

VCES
CEO
EBO

M

O g o <

ot

——
e B
&

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

Collector peak current

Base current

Total power dissipation at T ¢ 4= 25°C
Storage temperature

Junction temperature

400V l 450V I 500V
350V | 400v | 450V
5V
10A
15A
5A
120W
-65 to 175°C
175°C

MECHANICAL DATA
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BU 920

‘BU 921
BU922
THERMAL DATA
Rinj-case  Thermal resistance junction-case max 1.25 °C/W

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

Parameter Test conditions Min. Typ. Max. | Unit
lces Collector cutoff forBU920 V=400V 1. [ mA
current (Vge=0) for BU921 V =450V 1 | mA
for BU922 "V =500V 1| mA
T case= 150°C
for BU920  V =400V 5 [ mA
for BU921 V =450V 5| mA
forBUS22 V=500V 5 | mA
lceo Collector cutoff forBU920  V =350V 1| mA
current (1;=0 for BU921 V cg=400V 1 [ mA
forBU922 V=450V 1| mA
lego Emitter cutoff V=5V 50 | mA
current (I =0)
Vceo (sus)*Collector-emitter Ic =100 mA
sustaining voltage for BU920 350 Vv
(lg=0) for BU921 400 \Y,
for BU922 450 \Y
Ve say™ Collector-emitter lc =5A I g =50mA 18| V
saturation voltage le =7A | g =140mA 18| V
Vg say* Base-emitter ¢ =5A I g =50mA 22|V
saturation voltage lc =7A I g =140mA 25|V
Ve Diode forward le=7A 25|V
voltage
Functional test for BU920
(see test circuit V=350V L=7mH 7 A
figg. 1 and 2) for BU921 and BU922
V =400 L=7mH 7 A

* Pulsed: pulse duration = 300 ps, duty cycle=1.5%
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G-3860

Safe operating areas Ic &
6
(A),
21 Ic MAX PULSED PULSE OPERATION * o0
S|
10 [ [ 1] ~L 100 s Nl
8 lc MAX CONT. ~ :
. = H \J0ms N\ims
|
) DC_OPERATION \
, \HAN
8 \- “\
6 % \
“ :
Internal circuit diagram ) J} [ \
* FOR SINGLE NON \
c 10 REPETITIVE PULSE N
8 T B N
6 1 : N
4 i AN
BU920
) BU 921
1BU 922
-2 "
10 2 4 6 8 2 4 6 8 2 6 8
1 10 10° Veg (V)
Derating curves Thermal transient response
G-3821 G-3
[ [T Ne EEEEEE Ssii==x
] Ei r
| f
1 S=1 i —
= CEmE—
) ;i = —~
0.2 i [
1 -~ 16' o.L[ L |
§ 10.05 = HZ4h=NR Rtp
\\\‘Q/b ! ! —
N Ly [o.01 jpes H
A \4’\/'4‘0 10° — 5;5=i=EEE
QJ‘]\ H
os X N Sl et
Y =3 i i
N 10 =
N% :
H| ] i
l 10° | il [( | l‘i il
0 50 100 150 Tease(°C) 18° 16* 10° 16° 18" 7 (sec)
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BU 920
BU 921
BU 922

DC current gain

G-3864
hrE
6 —_—
¢ BC_A4
/1 )%’C IV"N \\
) L
4lP% I
/ 1 w%
102 / / Pa
7 A |
s A~ 7 1
A
¢ VAP 4
) / 7
/
2
VCE =2V
‘0 2 4 6 8 2 o 6 8
10! 1 Ic(A)

Collector-emitter saturation voltage

5-3866

VeE(sat) [
v) |
hFE =100
3 /
Vi
y
PR - - /
5°C———7= 7
Bc A
. P
L
1
0
1 2 4 6 Ic (A)

Collector-emitter saturation voltage

5-386!
Veesat) [T]
(v)
\
i
3
\ Tc:
L 3A
LA
SA
SA
2
N
-
Y
. \ S == ]
0
0 50 100 150 Ig (mA)

Base-emitter saturation voltage

G-3867
VBE(sat)
) |Pee=00
3
2
|_-z0°C —
__——-/
— - —
5°C
1
0
1. 2 4 6 Ic(A)
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Collector-emitter saturation voltage Base-emitter saturation voltage

G- 386/ G-3869
VcE(sat) | Vge(sat)
) i (v) |TFEESO
hpg=50 I A B
IS T A
I N S —
3 b w - 3
S —————— — e . — t
] ~40°C
J Tz
B T | 125°C
2 2 |7 -
el T
1 1
0 0
1 2 4 6 Ic (A)
Saturated switching characteristcs Clamped reverse bias
. 6-3870 safe operating areas 6- 3671
® Yl : I ; ;
(ps)s (A) . 1
4 ; |
Feg =50 6
10 | VBE@It)=-5Y
8| Vcc =250V
6 4
4
tg e e e bt
2 BU920
] BU921 {— | H
— 4 — BUS22 . _
1 s 2 L
6 —
uf-ton — SEE TEST CIRCUIT OF FIG. 3
‘ !
10" 1 |
2 - 5 8 B g
1 2 4 6 Ic(A) 10 102 0 \t‘-é‘:dam)(v)
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BU 920
BU 921
BU 922

Fig. 1 — Functional test circuit

DRIVER AND
CURRENT
LIMITING

CIRCUIT

TEST DURATION : 2sec
tor BUS20 Vg = 350V 0.20
for BU921 and BU922 V =400V
$-3670

Fig. 3 - Clamped E, test circuit

TEST CONDITIONS:
5V > I-Vaal >0V
ic/lg =50

tp =adjusted for
nominal Ic

Rgg=10 .

Fig. 2 — Functional test waveforms

"__ 16.6 ms
11.6ms
INPUT i
SIGNAL i
0
i 1g=0.3A
BASE I &
CURRENT
0
Ic=7A

COLLECTOR |
CURRENT ;
°|

Velamp
COLLECTOR |
EMITTER
VOLTAGE 2
0= ===




* MULTIEPITAXIAL MESA NPN

HIGH VOLTAGE POWER DARLINGTON

PRELIMINARY DATA

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 I BU931 | BU932

VCES
CEO
EBO

C
X | CM

B

tot
Tstg
Ti

Collector-emitter voltage (V gz=0)
Collector-emitter voltage (1 g=0)
Emitter-base voltage (I ;=0)
Collector current

Collector peak current

Base current

Total power dissipation at T .5, <25°C
Storage temperature

Junction temperature

350V | 400V | 450V

5V
15A
20A
1A

150w

-65t0 175°C
175°C

400V | 450V ' 500V

MECHANICAL DATA

5/80
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BU 930

BU 931

BU 932
THERMAL DATA
Rihjcase  Thermai 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 (1:=0) for BU931 V ce=450V 1| mA
for BU932 V =500V 1| mA
T case=150°C
for BU930 V g=400V 5| mA
for BU931 V =450V 5| mA
for BU932 V =500V 5| mA
lceo Collector cutoff for BUS30 V cg=350V 1| mA
current (1 g=0) for BU931 V ce=400V 1| mA
for BU932 V cg=450V 1| mA
leso Emitter cutoff Vegg=5V 50 [ mA
current (1 ,=0)
Veeo sus) * Collector-emitter lc =100mA
sustaining voltage for BU930 350
for BU931 400
for BU932 450
Ve say ™ Collector-emitter for BU930and BU931
saturation voltage c =T7A lg =70mA 16 [ V
Il =8A lg =100mA 1.8 | V
Il =10A I g =250mA 1.8 V
for BU932 i
lc =8A lg =150mA 1.8 V
Vegsay ™ Base-emitter for BU930and BU931
saturation voltage I =8A lg =100mA 22| V
Ic =10A I g =250mA 25 V
for BU932
lc =8A lg =150mA 2.2 \"
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ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max. | Unit
Ve* Diode forward Ir =10A 25 | V
voltage
Functional test for BU930
(see test circuit V=350V L=7mH 8 A
figg. 2 and 3) for BU931 and BU932
Vee=400V L=7mH 8 A
* Pulsed: pulse duration =300 us, duty cycle =1.5%
1 \1\
i
. G-3882
Safe operating areas Ics
(A), —t -
cMAX PULSED PULSE OPERATION
B e < Pl
1o JFCVAX CONT N hatul
2 \ — 0Oms H
‘ NI TN
2 \ \
DC OPERATION
L AN
8 NG
4 AN
| | ‘ A i
ircuit di * FOR SINGLE NON
nternal circuit diagram } REQET?“ \% PUKL)SE \\\
10 S
; \
&
2
-2 L
10 2 & 5 8 2 & 6 8 2 . & R
$-3675 1 10 102 - VCE (V)
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BU930
BU931
- BU 932

Thermal transient response

3
NR SEHa s s A DR T
ST T
I i 11 N [ 1l
1 ‘ }
1S e ——t
s e
0.3 T - “TIT BaIN
9.2 AR Al
16" bt 5 ‘_h RI ~.-~‘,—:L=:
oos Z2th=NR Rin T2
[ 1 H
Rt 7

i

=3
10

i+

S I Ll

r

<4
10

10" 7 (sec)

Collector-emitter saturation voltage

G- 3886
VCE(sat) !
vy [ FPeEe=80 "
T l H
3 i
[izsc
2 ] 45cC
) ,f [ C
1  — T
1 R
o R
1 2 4 6 8 10 Ic(A)

DC current gain

G-3884
hFE ,
P N
. N
LT
A1 °C N

] ,4/ LA ,// W

/1 A \\

10 / /|| Aoc X
8 V4 \
y 4 ) w——

6 — i

/
4

4

//
=2y
ice
Y/
10 2 4 4

10! 1 0 Ic(A)

Base-emitter saturation voltage

G-3887
VBE(sat)
V) e
3
2
-40°C ot -~
p— ’,
T
F25°C
. 25°C
0 2
! 2 4 6 8 10 Ic(A)
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VeE(sat)
v)

E(sat)

W)

Collector-emitter saturation voltage

G-3888
=l0
125°C
/
1 ,5%<
/]
/. r-%C
L
I
1 2 4 6 B 10 Ic(A)

Collector-emitter saturation voltage

G-3885
§
g IC:ZL\
—=4A
A
+—18A
4 ) —IOA
A
TN
——
01 02 03 Ig(A)

Base-emitter saturation voltage

G-3889
VeE(sat)
(v)
hre=40
3
2 =1
-40°C =T >
OC 1
"
125°C
1
[
1 2 4 6 8 10 Ic(A)

Saturated switching characteristics

G-3830
t 8
(ps)s
4
2
heg =40
10 | Vec=250v
o VBEGin=-5Y
.
2 ki A
I~
1g LT
! 8 —
6 —
4 ;
‘Oﬂ
2 U
107
1 2 4 6 Ic(A)

316



BU 930
- BU 931
BU 932

Clamped reverse bias Fig. 1 — Clamped E 4, test circuit
safe operating areas o
fc M T 1T
(a) i Lo
2 } —— T
i [ |
| {
!
10 — : TEST CONDITIONS:
8 Hi- =+t 5v> |-vgg| >0
6 | + Ic/1g =40
i i
. Ll | - adj f
T P ominat 1¢
Heugs =1 Reg=10
| |BU931 1
|[BUS32~__ |
| N I
SEE TEST CIRCUIT OF FIG.1 | !
1 i
|
N AR
‘ - 5 8 3504450 %
10 102 VeE(clamp)(V)
Fig. 2 — Functional test circuit Fig. 3 — Functional test waveforms
24V 16.6 ms
11.6ms
INPUT
L=7mH SIGNAL
0
< ——Ig=0.3A
DRIVER AND BaA _l_l_
CURRENT CURRENT 0
LIMITING A
CIRCUT COLLECTOR lc=8
CURRENT
0
Velamp
COLLECTOR
TEST DURATION : 2sec EMITTER
for BU930 Vz =350V 0.20 VOLTAGE
for BUS31 and BU932 V; =400V Ofm ===
5-3676 $-3677
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EPITAXIAL PLANAR NPN

MEDIUM POWER TRANSISTOR

The BUR 10 is a silicon epitaxial planar NPN transistor in Jedec TO-66 metal case de-
signed for power amplifiers and switching applications.

ABSOLUTE MAXIMUM RATINGS

Vego  Collector-base voltage (1g=0) 100 \
Veeo Collector-emitter voltage (1 g=0) 80 \
Vego  Emitter-base voltage (I ;=0) 8 \Y
le Collector current 5 A
Iy Base current 0.5 A
Pt Total power dissipation at T .., <100°C 30 W
Totg Storage temperature -65t0200 °C
T; Junction temperature 200 °C
MECHANICAL DATA Dimensions in mm

5/80
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BUR 10

THERMAL DATA
Rinjcase  Thermal resistance junction-case max 3.33 °C/W
ELECTRICAL CHARACTERISTICS (T case =25°C unless otherwise specified)
Parameter Test conditions Min. Typ. Max. | Unit
lcso Collector cutoff V;g=60V 0.1 | pA
current (1:=0)
lcev Collector cutoff Vce=100V 10 | nA
current (Vgg=0.5V) | T ,;,=150°C
V ce=60V 50 | nA
| lceo Collector cutoff V e=50 1| pA
current (1 3=0)
leso Emitter cutoff V=5V 0.1 | nA
current (I=0) Veg=8V 10 | nA
Veeo (sus) *Collector-emitter
sustaining voltage | . =50mA 80 v
(Ilg=0) ©
Ve say* Collector-emitter lc =1A lg =100mA 025 | V
saturation voltage lc =5A Ig =0.5A 1(V
Vgesay©  Base-emitter lc =1A g =100mA 12| Vv
saturation voltage
Ve Base-emitter voltage | [ =1A Vce=2V 1.2 V
hee* DCcurrent gain Il =10mA V=2V 30 -
T case =-55°C
Ic =1A V ce=2V 10 —
Cceo  Collector-base lg = V=10V 125 pF
capacitance f =1MHz
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ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max. | Unit
fr Transition lc =0.5A V=10V 50 MHz
frequency f =10MHz
ton Turn-on time 80 | ns
(see test circuit).
tg Storage time 60 | ns
t Fall time 80 | ns

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

Test circuit

Vee
1000 pF P20V

Ly

200

\

TUT

"7

$-3653

Test conditions: | ;=1A; Vgg=-10V; V|, =+45V; V cc=~20V
V| characteristics: t,=10 ps; t, < 15 ns; t; <15 ns; duty cycle < 2%
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EPITAXIAL PLANAR NPN

HIGH VOLTAGE SWITCHING TRANSISTOR

The BUR 11 is a silicon epitaxial planar transistor in Jedec TO-63 metal case designed
for high power switching applications. This device has been qualified by the European
Space Agency (E.S.A.) to be used in switching equipment for space applications.

ABSOLUTE MAXIMUM RATINGS

Veeo Collector-base voltage (| ¢=0) 300 \
Veeo  Collector-emitter voltage (1 g=0) 200 \
Veso Emitter-base voltage (1 ;=0) 7 \
Ie Collector current 20 A
I Base current 7 A
P?m Total power dissipation at T, <25°C 175 W
Tag Storage temperature -55t0200 °C
Tj Junction temperature 200 °C
MECHANICAL DATA : Dimensions in mm

5/80
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THERMAL DATA

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

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

Parameter Test conditions Min. Typ. Max. [ Unit

lego Collector cutoff T ease=150°C
current (1.=0) Vg=240V 100 | pA

lces Collector cutoff Ve=240V i 1] pA
current (Vge=0)

leso Emitter cutoff Veg=5V 0.2 | pA
current (1,=0)

Vceo (sus) ¥ Collector-emitter I =100mA 200 \%
sustaining voltage
(15=0)

Ve say* Collector-emitter Ic =10A lg =1A 08| V
saturation voltage

Veesay * Base-emitter I =10A lg =1A 14 V
saturation voltage

hee*  DCourrent gain g =10A V=5V 15 -

Ic =5A V ce=5V 20 -

Ccro Collector-base le =0 Vee=10V 250" | pF
capacitance f =1MHz

ls Second breakdown | V=30V t=1 sec 4 A

collector current
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BURTI

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max. | Unit
ton Turn-on time Ic =10A I g1 =2A 0.5 | us
V=100V
t Storage time 1] us
° 9 le =10 | g=-1 g=2A
t, Fall time V=100V 0.3 | us

* Pulsed: pulse duration =300 usec duty cycle <2%

G -3967
Safe operating areas Ic- s
6
(A) 4 |l MAX PULSED PULSE OPERATION®
30 10us HH
N
) | [ 1] N\ \ 100ps | L]
Ic MAX CONT. \\ N | To.5ms
10 \ NN 1ms
8 X - 10ms HH
A I
[3 11
DC OPERATION——] “ SHEY
4
\ L
. \\ \\
¥ FOR SINGLE NON \ N
1 REPETITIVE PULSE
8 AViY X
6
¢ N
: N
-1
]O 2 4 6 8 2 4 6 8 2 3 6 8
1 10 10° Vg (V)

323



DC current gain

G-3968-
hre
60
]
125°C
40
EREET - mrtioa
— \
VCE=5V
20 55
™
— \¥
0 |
2 4L 68 2 4 68 2 4 68
10! 1 10 Ic (A
Base-emitter saturation voltage
G-3969
VBE(sat)
) 7
1 V
I 55°C /// v
=T/
__LrTTlhesc
11
05 |
heg =10
0 2. 4L 68 2 4 6 8 2 L 68
10-! 1 10 lc (A)

Collector-emitter saturation voltage

6-3970
VeE(sat)
)
2
-ssect—T T T
25eclll 1 I
25ecHll T
A hgg=10
. i [0
2 4 68 2 L 68 2 4L 68
10-! 1 10 e &
Switching times
G-397
t Ve =100V
(ps) 2 < hpg=5
tg \\ Tease=25°C
1 \\
8
6
AN
4
2 /
) /.
N
107 2
8
6—'on —
4
2 4 5 8 2 L 6 8
! 10 Ic @
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BUR 12
EPITAXIAL PLANAR NPN |

MEDIUM POWER SWITCH

The BUR 12 is a silicon epitaxial planar transistor in Jedec TO-59 metal case. This
device has been qualified by the European Space Agency (E.S.A.) to be used in me-
dium power switching equipment for space applications.

ABSOLUTE MAXIMUM RATINGS

Viego - Collector-base voltage (| ¢=0) 200 v
Veeo  Collector-emitter voltage (1 g=0) 120 \
Veso Emitter-base voltage (1 ;=0) 6 \'
Ic Collector current 10 A
Iy Base current 3 A
Prot Total power dissipationat T_,,, <25°C , 40 W
Tog Storage temperature -55t0200 °C
Tj Junction temperature 200 °C
MECHANICAL DATA Dimensions in mm
beMeptbf isbléted fromthe case
5/80
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THERMAL DATA

Rth j-case

Thermal resistance junction-case

max 4.37

°C/W

ELECTRICAL CHARACTERISTICS(T

case

=25°Cunless otherwise specified)

Parameter Test conditions Min. Typ. Max. | Unit

lces Collector cutoff Vce=150V 1| A
current (Vg:=0)

lego Emitter cutoff V=5V 11 KA
current (1,=0)

Vceo (sus) *Collector-emitter Ic =50mA 120 v
sustaining voltage
“5:0)

Ve san* Collector-emitter g =5A g =0.5A 05| V
saturation voltage

Vigsay * Base-emitter I =5A Ig =0.5A 1.4V
saturation voltage

hee* DCecurrent gain lc =1A V e=5V 80 140 | —

Ic =5A V ce=5V 40 —

Ccso Collector-base lg=0 V=10V 150 | pF
capacitance f =1MHz

s p Second breakdown | V =13V t = 0.5s 2 A
collector current

. le =1A I gy =0.1A

t Turn- c B 2

on urn-on time Veg—=20V 00 | ns

t Storage time 2

s aget lo =1A1g=-1 g=0.1A us

t, Fall time Vee=20V 150 | ns

* Pulsed: pulse duration =300 us, duty cycle <2%
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6-3972
Safe operating areas Ie
(a) ¢
4
2 |ic MAX PULSED 1 PULSE OPERATIONT
15 geten
10 T [ ~ 0 10ps
sfic MAX = N s
: CONTH
N \
. AN
ms
1
g DC OPERATION A -
¢ X
) N
*FOR SINGLE NON \
107 REPETITIVE PULSE
8
€
4
2
-2
10 2 4 6 8 2 4 6 8 2 4 6 8
1 10 102 10 Veg W)
DC current gain Collector-emitter saturation voltage
G-3973 G-3974
h I
FE Ce =éV _|25l£c T Vee(sat) : ‘mnl
L35 (1] )
. hFE =10
150 s
AN 1
\
i z L s
T ~ -55°C—
L 05
\ A {
50 (II
A I VY
=1
—t
0 R 2 A 8 8 0 2 58 7 L 68 L 68
102 107! 1 Ic () 10-2 10! 1 Ic (A)
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Collector-emitter saturation voltage Base-emitter saturation voltage

G-3975 G-3976
vCE(sal)i VBE(sat)
A | W
| |
1.5 =
. s 7]
\ /
gt
, oy e T
[c[=10A ,/
8lA \ }/" Pall
\ N 25—
\dA \ — 0.5 T
05 LA|\ i
) N
| pA . hrg=10
N o |
A
. 0
2 4 68 2 4L 68 2 4 68
0 05 1 15 lg (A) 10-2 10 1 Ic W
Switching times
6-3977
t Vee =20V [
(ps), hrE=10 L
[— Tamb=25°C
t —
1 s \L\u
8 N
6 N
N
4
Nlon
2 ’/
t,\ N ,L//7
107" e
8
6
4
2 4 6 8 2 4 6 8
10! 1 Ie &
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BUR 13
MULTIEPITAXIAL PLANAR NPN

PRELIMINARY DATA

HIGH CURRENT, HIGH SPEED, HIGH POWER TRANSISTOR
The BUR 13 is a silicon multipitaxial planar NPN transistor in Jedec TO-63 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 g=0) 200 Y
Veeo  Collector-emitter voltage (1 g=0) 125 \
Vegro Emitter-base voltage (I ;=0) 8 \
lo Collector current 70 A
lom Collector peak current (t,=10 ms) 100 A
Ig Base current 10 A
Peot Total power dissipation at T4, <25°C 250 W
Tag Storage temperature -65t0200 °C
T; Junction temperature 200 °C

MECHANICAL DATA Dimensions in mm

5/
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THERMAL DATA

Rthi-case Thermal resistance junction-case ' max 0.7 °C/W

ELECTRICAL CHARACTER'ST'CS(Tcase=25 °Cunless otherwise specified)

Parameter Test conditions Min. Typ. Max. | Unit
lceo Collector cutoff V cgo=200V
current (1:=0) T case=25°C 200 | uA
T case=150°C 800 | nA
lemo Emitter cutoff Veg=7V 500 | pA
current (1;=0)
Vo (sus) ¥ Collector-emitter I =100mA 125 \%
sustaining voltage
Ve say™ Collector-emitter I =15A I g =0.75A 0.7 V
saturation voltage I =25A lg =1.25A 121V
I =40A lg =4A 1.5 V
VBE(sat)* Base-emitter IC =25A 'B =125A 15 V
saturation voltage Ic =50A Ig =5A 25| V
hee* DCcurrent gain lc =25A V ce=5V 20 100 | —
Ic =50A V ce=5V 15 —
gt | c =1 A V CE=5V
fr Transition frequency ¢ — 1 MHz 15 40 MHz
ton Turn-on time I =50A | g1 =5A
V=30V 06 1| us
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BUR 13

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max. |Unit
tg Storage time
0.51.5 | us
lc =50A1g =-1g, =5A
t; Fall time V=30V
0.10.5 | ps
Is b Second breakdown | V=16V  t=1s 15.6 A
collector current
Unclamped E ;, R ge=20Q V gg=-4V
Collector current L =50uH 25 A
* Pulsed: pulse duration =300 us, duty cycle =1%
G-3996
Safe operating areas Ic ; :
(A)
4
) 1
T MAX PULSE OPERATION *
102 PULSED
1 N 10ps
Ic MAX = ——l100ps
4 CONT. AN L 1ms
2 N \;\ ~ — 0ms
o N\
8 DC OPERATIONF=—X—\
6 X
. ‘\ \
*I¥FOR SNGLE NON
, |REPETITVE PULSE \
8
6
4
2
-1
10 2 L 6 8 2 4 6 8 125 2 4 68
1 10 102 veg (V)
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Derating curves

6-3665
|
. |
\\\ PA
» (,41/7
. é\o
~
\\‘
0.5 O/S P>
\\Q%AV
y
L
0 50 100 150 Teage (°C)

Collector-emitter saturation voltage

G-3998
VeE(sat) } t
(U t ! Ic
4
[ | A 104
T LREEIN T\ 1304
2 30A
\ \ X  JL0A A
‘ NN s0a
e
6 A -
. \\ N
2 I -
10
8
6
4
-2
10 6 8 & 2 4
10-! 1 10 1g(A)

DC current gain

G -3997
hFE T =
= HHH—
¢ ! FH 1
vee =5V T [[]]] 1]
1 HU
125°C ;
102 —=
! ~
AN
N
e i
o i LT ~
~30°C | r\\: i
10
5 :
1 4 “
107! 1 10 Ic (A)

Collector-emitter saturation voltage

G- 3999
Vee(sat) i
(v) |
FeE=10 I |
JI']
1
/4
/
0s /
' /4
4
125°C
25°C
-30°C
0 2 & 6 8 I | 2|
1 10 Ic(A)
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'BUR 13

Base-emitter saturation voltage Saturated switching characteristics
G-4000 _ G-4001
Veetsatf ) ] t
W) g (us)e
4
|
] | 74 2 T
+ t
|| N
1 -
‘ L / L ~
-30°C — ] / ¢
7 | L~ ‘ ,/
t,
2 /Tf, ’ :=--=’/ Y
05 L —7rc 3 107! ——
8
6
4 Vee =30V
heg =10
2 Tease =25°C
§ L
0 2 4 6 8 2 4 6 8 ]OZ H 4 6 8 2 4 6 8
) 10 o Ig(A) ) 10 Ic (A)
Saturated switching characteristics Switching times test circuit
6400 (resistive load)
to =
(PS)s !
4 - t
2 \\\ /
N
1
s T =S TEST CONDITIONS: Vec
. 5
“ Vee = 30V
11 lton _ Vec ~Vee(sat) 10000
2 — I Rc= —lc— Rc I pF
107 INPUT PULSE e
8 vee =30V pulse width =10 us -,
N heg =10 tprtf < 50ns g7
¢ Tease =125°C - duty cycle =1%
2 17 5-3692
1072 2 " PR 2 B )
1 10 Ic (A)
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MULTIEPITAXIAL PLANAR NPN

PRELIMINARY DATA

HIGH CURRENT, HIGH SPEED, HIGH POWER TRANSISTOR

The BUR 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

Vero
Veex

CEO
EBO

Collector-base voltage (| =0)
Collector-emitter voltage (V ge=-1.5V)
Collector-emitter voltage (I g=0)
Emitter-base voltage (1 ;=0)
Collector current

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

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

Junction temperature

200 vV
200 \
125 \'%
7 \
50 A
75 A
15 A
250 W
-65t0 200 °C
200 °C

MECHANICAL DATA

Dimensions in mm

5/80
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BUR 20

THERMAL DATA

Rth j-case

Thermal resistance junction-case

max 0.7

°C/W

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

collector current

Parameter Test conditions Min. Typ. Max. | Unit
lceo Collector cutoff V=125V 1| mA
current (15=0)
lcex Collector cutoff V=200V  Vpge=-1.5V 0.5 | mA
current V=200V Vge=-1.5V 6 mA
T case=125°C
leso Emitter cutoff Veg=7V 1] mA
current (1,=0)
Vceo (sus) *Collector-emitter Ic =200mA 125 v
sustaining voltage
Vee say™ Collector-emitter lc =25A g =2A 1] V
saturation voltage Ic =50A lg =5A 1.5 Vv
Veesay® Base-emitter lc =25A g =2A 20| V
saturation voltage ic =50A I g =5A 25| V
hee* DCcurrent gain lc =25A V=2V 15 60 —
I'c =50A V ce=4V 10 -
Is b Second breakdown Vee=20V t=1s 12.5 A
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ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max.| Unit
fr Transition frequency | | =1A V=15V 10 24 MHz
f =10MHz
ton Turn-on time lc =50A | gy =5A 0.45 1.5 | ps
(fig. 2) V=60V
t, Storage time 0.65 1.2 | us
(fig- 2) lg =50A g =5A
lg, =-5 V =60V
t, Fall time Bz =-5A cer 0.12 0.3 | ps
(fig. 2)
Clamped E 5, Viiamp=125V 50 A
Collector current L =500uH
(fig. 1)
* Pulsed: pulse duration =300 us, duty cycle <2%
Safe operating areas Derating curves
-4193 G- 3665
e of PULSE OPERATION ¥ ;
@ ol MAXPUSEOY] N | | e I H
o Jic MaX 1 +1-100ps|
| CONT. h 4 ims .
2 | i\\ 1‘0ms l
I 5. N T
0 D OPERATION ) _ ‘ j ‘(
6 . ‘\‘l \ \ i N ‘! y
‘ \ r i 3 U
: \ | NN
#*FOR SINGLE NON
. REPETITIVE PULSE ‘ \‘
. X 05 AN
: Sl
4 | (//17//\6\
: ‘ EEREI 1 TN
107 | i R
2 4L 68 2 4 6 8 2 L 68 o
. © o2 Yee ) 0 50 100 150 Teaee (°C)
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BUR 20

Thermal transient response

Ng i
PN
!
10 : th
]
|
1
107! =
= i
102
T
T
o , il
0° 0 103 102 107 T(sec)
Collector-emitter saturation voltage
G-3949
VcE(sat)
(v)
\
¢ |
\
3
[TEAY
\lc'beﬁ
2 S0A
4DA ~
N
. \3pA i
AN
504
oA
0 2 4 6 8 lg(A)

DC current gain

G-3948
hFE T
60 125°C ™
25C N\
40 NN
-30°C
\
20 R
Veg =4V
10 T
107! 1 10 ic (A)
Collector-emitter saturation voltage
6-3950
Vee(sat) [ T |’]1
(V) heg =10 ]
|
1.5 ,, il
125°C
25°C [l
-30°C | L]
]
\ N
i
[‘ T '\H
05 //J
y.//4
7/
0 [l
107! 1 10 1~ (A
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Base-emitter saturation voltage Saturated switching characteristics

G-3951 G-3952
J t .
Vaetsa) (ps) Vec =60V N
) 6 hpg=10 H
hrg =10 Tease =25
. i
3
i z TN
NNt
S
ﬂF \
2 A
125°¢C k s =~
25°C //
-30°C 4 6
N .
1 ton
o
Lt 5 -
e~ t |t
-1
0 2 4 68 2 L 68 2 4 6 8 10 2 4 6 8 2 4 6 8
0! 1 10 Ic W 1 10 Ic (A)
Saturated switching characteristics Transition frequency
G-3953 G-3954
t L fr
(us) Vcc=5°VE“
Bl hgg =10 ¥ (MH2)
Tease=125°C[
“ case 1
=
\\ ‘/’
2 B 20 7 N
v
\ /
ts ~
1
8 A N
: - 10
4 ton—b<] 7
- Veg =15V
T 1210 MHz
2 te
10" 4 G 0 2 4 6 e 2 « 6 8
1 10 Ic (A) 10! 1 Ic W
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BUR 20

Collector-base capacitance

G-3955
Ceso 7
(PF) T
6 \\
4 ~~~
o
\\
2
\\..
\\

10?

6

.

2
10 % 2 4 6 < 68

1 10 192 veg (V)
Fig. 1 — Clamped E; test circuit

40V
t
P I | 500 uH

TEST CONDITIONS:
7> |-vgs | > 2V T.UT.

[_—"\,

Res

Ic/lg =10

tp, =adjusted for 1
nominal I¢ 81

=10 IVBB

S- 3680

g
1

Res

Clamped reverse bias
areas safe operating

G-3956
Ic s
(A6
.
2
10
8
6
3
2
' SEE TEST CIRCUIT OF FIG.1
: :
|
A | -
|
2
-1
10 2 L 2R 2 L 6 8 2 & 6 8
! 10 102 VeE(clamp) (V)

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

TEST CONDITIONS: Vee
Vce = 60V
R = Ve ~VeE(sat) 10000
¢ Tc RC I uF
INPUT PULSE )
pulse width =10 ps —0
trrt§ < 50ns 1 2_<_°
duty cycle =1% 2
$-3692
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MULTIEPITAXIAL PLANAR NPN

PRELIMINARY DATA

HIGH CURRENT, HIGH SPEED, HIGH POWER TRANSISTOR

The BUR 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

VC BO
VCEX
CEO
EBO

lom

lg

Plot
stg
i

Collector-base voltage (1 g=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

200

7

40

50

8

250

-65to 200
200

SSSrrr<<<<

MECHANICAL DATA

Dimensions in mm

5/80
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" BUR 21

THERMAL DATA
Ry j-case  Thermal resistance junction-case max 0.7 °C/W
ELECTRICAL CHARACTERISTICS(T .., =25°Cunless otherwise specified)
Parameter Test conditions Min. Typ. Max. | Unit
lceo Collector cutoff V ce=200V 1 | mA
current (1 3=0)
lcex Collector cutoff V=300V Vge=-1.5V 0.5 | mA
current V=300V Vg=-1.5V 6 | mA
T case=125°C
lego Emitter cutoff V=7V 1| mA
current (1;=0)
Vceo (sus) *Collector-emitter Ic =200mA 200 \Y
sustaining voltage
Vee say® Collector-emitter lc =12A Ig =1.2A 0306 ]| V
saturation voltage I =25A lg =3A 0715 | V
Ic =30A lg =5A 0915 | V
Vegsay* Base-emitter Ic =25A lg =3A 1.5 18 [ V
saturation voltage Ic =30A lg =5A 22|V
hee* DCcurrent gain lc =12A V e=2V 15 60 | —
lc =25A Vce=4V 10 -
lsp Second breakdown | V=140V t=1s 0.15 A
‘ collector current V=20V t=1s 12.5 A
fr Transition frequency | Vge=15V Il =1A 10 20 MHz
f =10MHz
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-ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max. |Unit
7
ton Turn-on time lc =25A | gy =3A 0.25 1 | us
(fig. 2) V=100V
tg Storage time 1 1.8 | us
(fig. 2)
Ic =25A I gy =3A
=- =100V
t; Fall time Vo2 =-3A Vec=100 0.2 0.4 | ps
(fig. 2)
Clamped E ,, V clamp=200V 30 A
Collector current L =580uH
(fig. 1)
* Pulsed: pulse duration =300 us, duty cycle =2%
Safe operating areas Derating curves
G-4053 G- 3665
Ic = PULSE OPERATION*
(A) solf MAIX ZULISED = | ~
Lcr MAX Y A\
o}< H \\ r.m \\
o ] DC OPERATION - ome
\ AY T 1 1\\
f\t !%(/
*[*FOR SINGLE NOI \ \ ]\L: M/E
REPETITIVE PULSE \ N \ [T N
k i 05 —+ %
: 1 ‘\EJ [ | “ %Q,\/%
o\ i NN
10" 2 . 2 o Z i
1 ) 10 102 Veg (V) 0 50 100

150 Tegee (°C)
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'BUR 21

Thermal transient response DC current gain
6-4054 G-4055
A= = t : hFE - !
i T‘r 7 = = RS s—
- 1 1 >
1 \ | TTIle5cC Sy
10 Zth =NR -Rth : L ™
I+ I
i — e ~N\
. | i L :
. i
=] [T 10 ue
Z ] | 8
107 él = : 5.1_ 553 [
=0e T :
= . ,
107 =i Ve =4V
03 i
: 1
5 e 3 2 0" T(sec 2 L6 > 8 2 «
0 0 10 0 1 ) 0 , 0 e (A)
Collector-emitter saturation voltage Collector-emitter saturation voltage
-4056 4057
Vee(sat) Vee(sat) I
) v Fre=8 il
[T1
4
1.5
Ic.
B —15A
N s N I
3 1 53 30°C J
i T —129A 25°C]|
=10 ! 125°C ]
2 \ s
\
A\ =~ 0.5 7, 7
! \ N /4
o~
[T
0 2 4L 68 -2 4 6 F -
0 1 2 . 3 3 ic(A) 10! 1 10 Ic (A)
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Base-emitter saturation voltage

G- 4058
VBE(sat)
(V) /
/
h, 8 /
15 FEZ
1
-30°C =1/
e
mmns —
25°C
ot
05 P=5ec
|
0 l
2 4L 6 8 2 4 68 2 4 68
10" 1 10 Ic (A)

Saturated switching characteristics

G-4060
',
(ps)
4 —
~~‘\ts
Vg =100V N
2|heg=8 ™.
E
Tease =125°C
1
8
B
- :
_ton ——
—~]
t
2
-1
10 2 P 5 8
1 10 I (A)

Saturated switching characteristics

N G-4059
8 \(:Cﬂoov
(us) hee=8
Tcase=25'r
ts '\~\~
2
1 \
8
6
4
t
2SS 2 —
~] -
Y
-1
10 2 4 6 8 2
1 10 Ic (A)
Transition frequency
G-4061
fr
(MHz)
20
/,4 ~N
A
I N
/
Veog =15V
CE
10 t=10MHz
0 2 4 6 8 2 4 6 8
10 -1 1 Ic (&)




BUR 21

Collector-base capacitance

Clamped reverse bias safe
operating areas

G-4062 G-4063
Ceso | Ic
(pF) S (a) ©
™ 4
& \ Ky
2
) < 10
w\
\... .
102 —
8 2
6
1
4 8
1
i—SEE TEST CIRCUIT OF FIG.1
I
2
z }1
10 n % n 10° 2 4 68 2 ¢ s <
200
1 10 102 Veg (V) 1 10 10 Vee (V)
Fig. 1 — Clamped E; s test circuit Fig. 2 — Switching times test circuit
(resistive load)
50V
tp I | 500 uH v
TEST CONDITIONS: cc
TEST|COND;TIONS. N Vec =100V
7V = |-Vgg| =2V @T.U.T. -
e /! -Ba ; Re = ~cc "VeE(sat) 101000
c/ls = ] s c Tc Re uF
L Rss | & Vclamp INPUT PULSE g I
tp = adjusted for Ta1 ! | pulse width =10 us
nominal I¢ ! trsts < 50
] a0 VBB . rtfs ns 182_4_0
B8B*= I l duty cycle =1%
5- 3685 i S-3681
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MULTIEPITAXIAL PLANAR NPN

HIGH CURRENT, HIGH SPEED, HIGH POWER TRANSISTOR

PRELIMINARY DATA

The BUR 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
VCEX
CEO
EBO

Collector-base voltage (| g=0)
Coilector-emitter voltage (V ge=-1.5V)
Collector-emitter voltage (I 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

-65t0 200
200

Srrr<c<c <

o

o
a0

MECHANICAL DATA

5/80
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'BUR 22

THERMAL DATA

Rth j-case

Thermal resistance junction-case

max 0.7 °C/W

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

Parameter ~  Test conditions Min. Typ. Max. | Unit
lceo Collector cutoff V ce=250V 1 [ mA
current (1 3=0)
lcex Collector cutoff V=350V Vge=-1.5V 0.5 [ mA
current V=350V Vge=-1.5V 6 | mA
T sase=126°C
lego Emitter cutoff Veg=7V 1 [ mA
current (I;=0)
Veeo (sus) *Collector-emitter Ic =200mA 250 \Y
sustaining voltage
Ve say* Collector-emitter I¢ =10A lg =1A 03 1|V
saturation voltage lc =20A lg =2.5A 05 15| V
lc =25A lg =4A 0.7 1.5 | V
Veesay ™ Base-emitter lc =20A lg =2.5A 14 18| V
saturation voltage lc =25A Ig =4A 22 | V
heg* DCcurrent gain lc =10A V ce=4V 15 60 [ —
lc =20A V g=4V 10 —
Isp Second breakdown | V=140V t=1s 0.15 A
collector current V=20V t=1s 12.5 A
fr Transition frequency | V=15V lg =1A 10 20 MHz
f =10MHz
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ELECTRICAL CHARACTERISTICS (continued)

Parameter

Test conditions

Min. Typ. Max.

Unit

on

Turn-on time
(fig. 2)

l'c

=20A =2.5A

l's

V=100V

0.25 1

us

s Storage time

(fig. 2)

e

Fall time
(fig. 2)

Ve

=20A |g =2.5A
=2.5A V=100V

1.25 2

us

0.18 0.5

us

Clamped E,

Collector current

(fig. 1)

clam 8

—250V

25

* Pulsed: pulse duration =300 ps, duty cycle =2%

L
Safe operating areas

G-4064

Ig MAX PULSED H— PULSE

e
OPERATION*

—11

50
40

— N

(A)

A}

2
L
o

T

@
-

1cMAX CONT. - N

N\

100us
~Ams

\ \

H0ms

Sl

OPERATION _¢

*FOR SINGLE NON
REPET[TIV

0?

0
Ve (V)

Derating curves

G-3665

//

4
"1/;?0

VL

0.5

N

)
35

100
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BUR 22

Thermal transient response

NR

i [T
10" sst
= b-—‘%
-l T
I
_2 iz
10 T
R 1T
il Al
0’ ol 1073 102 10" (sec)
Collector-emitter saturation voltage
G-4056
Vee(sat)
(V)
4
Ic.
——5A
3 DA
25A
30A
\
2 \
\[ I\
\
1 —
Ty
T~
I_ ~
{
0 1 2 3 4 Ic(A)

DC current gain

G-4055
hfFE
25°C
il R5°C N
|1 R
1T ]][[F0°c \‘\
2
10 - n
8
6
VCE =4V
2
1 2 4 8 2 L 6 8 &
107! 1 10 Ic (A)
Collector-emitter saturation voltage
G- 4057
Vee(sat) |[ M
(v) Fre=5 ::
15
-30°C l
25°C] ]
! 125°C 1
1]
05 7;/
/4
o’
[
0 2 4 68 2 4 6 4
10-! 1 10 Ic (A)
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Base-emitter saturation voltage

G- 4058
VBE(sat)
v)
1
15
VA
! /
-30°C =
——
T P
25°C
T
05 P
0 2 6 8 2 4 6 8 2 4 68
107! 1 10 Ic (A)
Saturated switching characteristics
G-4060
t
pe)°
6
4 —
“‘\'S
Veg =100V ~
2[heg=8 ™.
Tease =125°C
1
8
6
) —— T
Y
2
107! > - -~ n
1 10 Ic (A)

Saturated switching characteristics

N G-4053
8 =100V
s) ‘e
(M Py
Tease=25°C—]
[ —
2 ° T
1 AN
8
6
4
N fn vl
-
t
-1
10 7 6 8 7
1 10 Ic (A)
Transition frequency
G-4061
fr
(MHz)
20 pre ~
-
7
N
/
Veg =15V
10 ce
. t=10MHz
0
6 8 2 4 6 8
10 -1 1 Ic &)
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BUR 22

Collector-base capacitance Clamped reverse bias
safe operating area
6-4062 G-4065
CcBO . T Ic
(pF) A
SN (A)
4
\\
) 10
~N
™N
\\
10 [~ ¢
8
: .
1 T
¢ ¢ EE TEST CIRCUIT_OF FIG.1
. 4 l
2
2
10 . + 10+ 7 2
1 10 102 Veg (V) 1 10 10 0 Veg (V)
Fig. 1 — Clamped E , test circuit Fig. 2 — Switching times test circuit
(resistive load)
TEST CONDITIONS: Vee
TEST CONDITIONS:
Vcc =100V
7V2 |-vgg | = 2V Ve v
Ic/ip =8 . Re = —C CE(sat) R 1000C
Ic C I MF
tp =adjusted for INPUT PULSE s

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

nominal I¢

Rgp=1L — <0

:Y)

S-3681
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MULTIEPITAXIAL MESA NPN

HIGH VOLTAGE POWER SWITCH

The BUR 23 is a silicon multiepitaxial mesa NPN transistor in modified Jedec
TO-3 metal case, intended for use in power switching appllcatlons in military
and industrial equipments.

ABSOLUTE MAXIMUM RATINGS

PRELIMINARY DATA

Vces

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

Collector current

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

Total power dissipation at Tgase <25°C
Storage temperature

Junction temperature

400

325

7

30

40

10

‘ 250
-65 to 200
200

Srrr<<<

o

aa

MECHANICAL DATA

352

Dimensions in mm




BUR 23

THERMAL DATA

Rth j-case

Thermal resistance junction-case

max

0.7

°C/W

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

Parameter Test conditions Min. Typ. Max.|Unit
lces Collector cutoff Vce = 400V 500 | nA
current (Vge = 0) | Vge = 400V Tcuee = 125°C 3 | mA
lceo Collector cutoff Vce = 325V 1| mA
current (Ig = 0) '
leBo Emitter cutoff Veg = 7V 1[{mA
current (Ic = 0) :
Vceo (sus)“Collector-emitter Ic = 100mA 325 Vv
sustaining voltage
(le=0)
Vce sy Collector-emitter Ic = 20A Ig = 4A 15| V
saturation voltage | Ic = 15A Ig = 2A 15| V
Vee saty” Base-emitter lc = 20A Ig = 4A 1.6
saturation voltage
ton Turn-on time 0.75 | us
ts Storage time lo=20A  Vgc =250V 3| us
g1 = —lga = 4A
t Fall time 0.8 | us

3563

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




MULTIEPITAXIAL MESA NPN

HIGH VOLTAGE POWER SWITCH

The BUR 24 is a silicon multiepitaxial mesa NPN transistor in modified Jedec
TO-3 metal case, intended for use in power switching applications in military
and industrial equipments.

ABSOLUTE MAXIMUM RATINGS

PRELIMINARY DATA

Vces
Vceo
Veso
Ic
lem
I
P'[O(
Tstg

i

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

Collector current

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

Total power dissipation at Tgaee <25°C
Storage temperature

Junction temperature

450

400

7

30

40

10

250

—65 to 200
200

Srrxr<<<

o

o
(eX®)

MECHANICAL DATA

Dimensions in mm

5/80
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'BUR 24

THERMAL DATA

Rth j-case

Thermal resistance junction-case

max 0.7

°C/W

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

Parameter Test conditions Min. Typ. Max.| Unit
lces Collector cutoff Vce = 450V 500 | A
current (Vge = 0) Vcg = 450V Teaee = 125°C 3 | mA
lceo Collector cutoff Vce = 400V 1| mA
current (Ig = 0)
leso Emitter cutoff Veg = 7V 1| mA
current (Ic = 0)
Vceo sus)“Collector-emitter Ic = 100mA 400 Y
sustaining voltage
(le=0)
Vce sayy* Collector-emitter | I = 20A Ig = 5A 15| V
saturation voltage | Ic = 15A I = 2.5A 15| V
VBE sa)” Base-emitter Ic = 20A Ig = 5A 1.8
saturation voltage
ton Turn-on time 0.7 | us
ts Storage time lo=20A  Vcc =250V 3| pus
Izt = —lg2 = 5A
t; Fall time 0.8 | us

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

PRELIMINARY DATA

HIGH CURRENT, HIGH SPEED, HIGH POWER TRANSISTOR

The BUR 50 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
EBO

[}

| CM

| B

PtOt
stg

T;

Collector-base voltage (1 g=0)
Collector-emitter voltage (1 g=0)
Emitter-base voltage (1 c=0)
Collector current

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

Total power dissipation at T .5, <26°C
Storage temperature

Junction temperature

-65to 200
200

)]
o
SS8Sr»rr<<c<

MECHANICAL DATA

Dimensions in mm
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BURS50

THERMAL DATA

R,hl_case Thermal resistance junction-case max 0.5 °C/W

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

Parameter Test conditions Min. Typ. Max. | Unit

leeo Collector cutoff V cg=200V 0.2 | mA

current (1=0) Vcg=200V 2 [ mA
Tase=125°C

lceo Collector cutoff V=125V 1| mA

current (153=0)

lego Emitter cutoff V=7V 0.2 [ mA
current (1 ;=0)

Veo (sus) *Collector-emitter lc =200mA 125 v
sustaining voltage

Veso Emitter-base g =10mA 10 v
voltage
(Ic=0)
Vg san* Collector-emitter I =35A lg =2A 1|V
saturation voltage lc =70A lg =7A 08 15| V
Veesay® Base-emitter I =35A lg =2A 1.8 | V
saturation voltage Ic =70A lg =7A 16 2|V
hee* DCcurrent gain lc =5A Ve=4V 20 100 | —
Ic =50A Ve=4V 15 -
Isp Second breakdown V ce=20V t=1s 17.5 A
collector current
fr Transition frequency | | =1A Vge= 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 I gy =7A 0.5 1.2 | ps
(fig. 2) V=60V
tg Storage time 0.82 2| ps
fig. 2 :
(fig. 2) lg =70A | g1 =7A
= V — OV
t; Fall time 'ee =-7A oc=6 0.1 0.5 | us
(fig. 2)
Clamped E V gamp=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
Ic s ;
) °©
o : [cMAX PULSED PULSE OPERATION * ; i
: * N =N 10 ps 3
i N NG NN o |
2 N Hooms !
o | \\ LA N i
S CPERMION =R Lo
N . N
R N N
LI \\‘SQ;%
z \ \4/(/4,
||
V. AN
10- 2 4 6 8 2 4 6 8 2 4L 6 8 l b
! 10 102 8 Vg™ 0 50 100 150 Teage (°C)
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'BUR 50

Thermal transient response

(':-3892_r
Np = =
10 Zth =NR-Rin )
I T T T maf!
IR
1 ”I ot
a i T
; 7 [T
107! e I 3= e=L LI
: =
T
¢ Tt
102 2203
h 602 HH :
I i1 P e B R !
| NN IR
10 T
1075 10-4 10-3 10-2 10-' 2(sec)
Collector-emitter saturation voltage
G-3912
VcEsat)
)
15
\
3 \\ Ic=70A
N
50A
\
05 304
\104
[
0 2 4 6 8 lg(A)

DC current gain

G-3311
heg T
1 I
125°C
60
LTS y N\
LA F30c N
40 N
N
20
Vee =4V
10 R
0! ) 10 Ic(A)
Collector-emitter saturation voltage
G-3913
VeE(sat) i
) 1
hee=10 11
|
1.5 [
. -30°c—f R
25°C —
125°C-—
= /
/
0.5
A/
//r
A
[
0 2 4 2 4 6 8
! 10 g (A)
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Saturated switching characteristics

Base-emitter saturation voltage
G-3914 8 G-3915
- VBE(sat) 1T t -
) [T]] (ps)s
Prg=10 . I
{ \\‘
1.5 1 \\\
2 Y
{11 \
vV eov
1 g|CC™
30°C heg =10
— *Tease = 25%.
25°C ¢ ™ g
S 125 C" \\ N //
0. ° t
, \\\> orl//
NN
\.\\~ )
o T f
0 10
6 v 68 4 ? 2 . 3
107! 1 10 Ic (A) 1 * o ! ) 6lc(qA)
Saturated switching characteristics Transition frequency
G-3916 6-3899
t f
o’ T |
s - (MHz) VeE =5V
| - f=1MHz
b4 ts \\
\ec =60V \\
2|heg =10 N 20
Tcase =125°C] N
™
1 ’f' \
8 L ‘/ N
. ~ L
N P 10 Ve
4 N 1 P
N on
LT
2
t
10-1 2 4 6 8 2 4 6 8 0 2 4 6 8 2 4 6 8
1 10 Ic (A) 10-1 1 e @
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BUR 50

Collector-base capacitance

6-3917
Ccso
(pF)
6
4
2
e
103
a N
N~
6 N -
4 N
\xh‘
~
2
2
10 4 4 6
1 10 10? Veg (V)

Fig. 1 — Clamped E, , test circuit

40V
t
P I | 500 uH
TEST CONDITIONS -
Wa|-Vag| >2V ~>—{)rur.
Ic/ls =10
Ras Velamp

ty =adjusted for f
nominal I¢ 81

Rgg =0 VeB

5- 3680

Clamped reverse bias safe
operating area

G-3918

SEE TEST

CIRCUIT OF FIG.

107!

1{5 &
10 Veg(clamp) V)

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

TEST CONDITIONS:

Vcc =60V
_ Vec ~Veetsat)
Rz ———
Ic
INPUT PULSE

pulse width =10 us
tri1tf < 50ns
duty cycle =1%

g1

lgg°

5-3681

Vce

10°000

T
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MULTIEPITAXIAL PLANAR NPN

PRELIMINARY DATA
HIGH CURRENT, HIGH SPEED, HIGH POWER TRANSISTOR
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 \%
CEO Collector-emitter voltage (| g=0) 200 \
Vego  Emitter-base voltage (| ;=0) 10 \%
! Collector current 60 A
lom Collector peak current (t ;=10ms) 80 A
Ig Base current ' 16 A
Peot Total power dissipation at T 5, <25°C 350 W
Tt Storage temperature . -65t0200 °C
T, Junction temperature 200 °C
MECHANICAL DATA Dimensions in mm

362



BUR 51

THERMAL DATA

R

th 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
lco Collector cutoff V cg=300V 0.2 | mA
current (1:=0) V=300V 2| mA
T ease=125°C
lceo Collector cutoff V ce=200V 1 mA
current (1 5=0)
leso Emitter cutoff Veg=T7V 0.2 [ mA
current (1;=0)
Veeo (sus) *Collector-emitter Ic =200mA 200 \Y
sustaining voltage
Vego Emitter-base lg =10mA 10 Vv
voltage
(Ic=0)
Ve san ™ Collector-emitter I =30A lg =2A 1|V
saturation voltage Ic =50A lg =5A 09 15| V
VBE(sat)* Base'emitter | (o] =30A B =2A 1.8 V
saturation voltage lc =50A lg =5A 165 2| V
hpe* DCcurrent gain 1c =5bA Vce=4V 20 - 100 | —
lc =50A Ve=4V 15 -
Isp 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 =50A  |g =5A 035 1| us
(fig. 2) V=100V
ts Storage time 09 2| us
ig. 2
(fig- 2) lc =50A  Ig =5A
| gp =-5A V =100V
t, Fall time B2 ce 0.24 0.6 | pus
(fig. 2)
Clamped E 4, V clamp=200V 50 A
Collector current L =550uH
(fig. 1)
* Pulsed: pulse duration =300 us, duty cycle =2%
Safe operating areas Derating curves
-390 Pm( N G- 3665
fe s )
(A),
,ole JCMAIX PULSED ‘PULSE OPERATIO ”' = .
;e MAX CONT. "5 ~~ L 1
DC OPERATIO N ) N
2 Y \orns N JA
0, \ \‘I | L ‘% (/"1/750
3 \ N
. \C f‘\ N
. o] \ o8 33% -
: X ‘/
4 ‘\ Af/)‘éa___
\
2 AV l N
‘O-‘ 2 4 6 8 2 4 6 8 2 4 6 8 50 T, ('C)
1 10 102 Ve (V) 0 50 100 B0 Tease
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BUR 51

Thermal transient response DC current gain
G-3892 G-3833
Ne E i = hFeE
F ; : i i
10 | _ Zyh =NR-Ryp R 60 Lt 125°C ™
’ T = X
T l“ . l/’_ 1T 25°C T\ \\
1 4 = \
; i “H\ LA Tcase =-30°C N\
107! =t Aﬂ Veg =4V
% 20
1072 2
102 10 4 L. 68
10-% 10-4 10-3 10-2 10-" T(sec) 107! 1 10 Ic (A)
Collector-emitter saturation voltage Collector-emitter saturation voltage
G- 3894 G- 3895
VeE(sat) Vee(sat) [
(v) W) I
g =10
¢ S
1.
\ Ic:
\! L
—T—120A
3 ‘ 30A
—4L0A
\ —50A 1
\ \ /—GOA ~30°C
2 X e /
. { ] /
I\ /1 /
7R o /77
. ‘/ N f— g
Ph 7
N\ - /’
\'\ //—_,— /
| o [ —11
N 2 4 6 8 2 4 6 8 2 4 6 8
0 2 4 6 8 g (A) 107! 1 10 Ic(A)
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Base-emitter saturation voltage Saturated switching characteristics

G-3896 G-3897
VeE(sat | t T
((:.; ) | : (us )@ heg =10
hrg =10 6 Vee =100V
] Tease =25°C
, &4
1
5 /7 gy
S : TS
125°C 1 \\
VA NG
1 7 1
Y 8
"1 U ®
a 4
05 \\\ A
; \\ N ton L1 P
~
NIy A
0 -1
D “ 10
- B 4 6 8 4 €
107! 1 10 Ic(a) 1 10 Ic (A)
Saturated switching characteristics Transition frequency
. G- 3898 G-3899
. hee =10 E:: [N I
Cips) . Vec =100V _ZE (MH2) Vog =5V
< Tease=125°C 1=1MHz
i ~~\<r :
i
L ‘
2 AND | 20
1 \; 4/'
8 : N
y N 7 /"/ N
. \‘ 10
N | o 7
\\ Ton %’
2
P 't l .
107! | 0
2 4 6 8 2 4 6 8 2 4 6 8 2 4 6 8
1 10 Ic (A) 10-1 .

e ®
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- BUR 51

Collector-base capacitance

G-3900
Ccaos F
(pF)
6
4
2
l03 ——
8
6 N
. 1l
' NI
T i ;
2 B! T
102 i I |
2 4 6 8 2 4 6 8 2 4L 6 8
1 10 10? veg (V)

Fig. 1 — Clamped E; 4 test circuit

TEST CONDITIONS:
7Va|-vgg| >2v
Ic/lg =10

tp =adjusted for
nominal I¢

Rgg =11

Velamg

Clamped reverse bias
safe operating area

G-3904
Ic s
(A)s
B
2
10
8
13
B
2
: |
: F——1SEE TEST CIRCUIT OF FIG.1
3
2
-]
]0 2 4 6 8 2 4L & 8 2 4 6 8
1 10 10? Veg (V)

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

TEST CONDITIONS: Vee

Vcc =100V

Re = Ve ~Vee(sat) 10000

c Ic Rc uF

INPUT PULSE g, I
——0,

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

lgg7—~°

5-3681




MULTIEPITAXIAL PLANAR NPN

PRELIMINARY DATA

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

Veeo
CEO
EBO

c
lem

B
Ptot
T

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

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

Total power dissipation at T .5, <25°C
Storage temperature

Junction temperature

350 Vv

250 V

10 V.

60 A

80 A

16 A

350 W
-65t0200  °C
200 °C

MECHANICAL DATA

368

Dimensions in mm



BURS52

THERMAL DATA

R jcase  Thermalresistance junction-case

max 0.5

°C/W

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

Parameter Test conditions Min. Typ. Max. | Unit

leeo Collector cutoff V cg=350V 0.2 | mA
current (1:=0) V=350V 2| mA

T case=125°C

lceo Collector cutoff V ce=250V 1| mA
current (15=0)

lego Emitter cutoff V=7V 0.2 | mA
current (15=0)

Vceo (sus) *Collector-emitter lg =200mA 250 v
sustaining volitage

Vego Emitter-base lg =10mA 10 \Y
voltage
(Ic=0)

Ve say™ Collector-emitter lc =25A lg =2A 1( V
saturation voltage lc =40A lg =4A 0.701.5 | V

Veesay ™ Base-emitter lc =25A lg =2A 1.8 V
saturation voltage Ic =40A lg =4A 156 2| V

hee* DCcurrent gain lc =bA V cg=4V 20 100 —

ls Second breakdown V=20V t=1s 17.5 A
collector current

fr Transition frequency | [ =1A V ce=5V 10 16 MHz

f =1MHz

ton " Turn-on time lc =40A  1g =4A 0.3 1| us

(fig. 2) - V=100V
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ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max. | Unit
tg Storage time 1.2 2| us
(fig. 2)

lc =40A  |g =4A

=4A V=100V

. |
t; Fall time B2 0.20 0.6 | ps
(fig. 2)
Clamped E ,, V clamp=250V 40 A
Collector current L =500uH
(fig. 1)
* Pulsed: pulse duration =300 ps, duty cycle =2%
Safe operating areas Derating curves
G- 3883 G-3665
le . i T
), A -~
102 Ic MAX PULSED PULSE OPERATION®
== <= 5 I=sss
T VO,
« Hlc MAX CONT H- e ps
SN
DoC RATION 7] 10 1
10 /e \ = Se==== N
6 NN VA
4 ‘\‘\ ™N %L/AW&D
2 3 ‘\ N
e NN N
8 LY 0.5
s N 95
S
¢ N ™ Q’bo,,, ~
. \| %%
N ||
107 \d
[ | N
2 4 68 2 4 68 4 6
1 10 107 om0 Veg (V) 0 50 100 150 Teage (°C)
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 BURS2

Ng

107!

1072

VCE(sat)
)

Thermal transient response

6-3892
== = 3 EFATE 25!
SIS iSEa | g
=T T
|
L 1 — Zth =NR-Rin Al
_{ T TSI 11
i
| |
Hll =
‘ 7 [T
— 9 J "’='$' _L b
H ] — 1
1 = Easii
i [l
\‘253‘3 G i
—EEERAEL 0 8 R LT mihi
—1. ipredd i Ry AR
(T T LTI
1075 10-4 10-3 10-2 10-" Z(sec)
Collector-emitter saturation voltage
G- 3894
| Tc:
\ - | foa
\ ——{20A
| oA
\ [—50A
LV %
RIDZLY
4 "4
'N
/]
AY
\S
2 4 6 8 Ig(A)

hFE

60

40

20

Vee(sat)
)

05

DC current gain

G-3893
L 125°C [ [T
1
A N
S
T 25°C
1T \\
L~ \
U Tease =-30°C \\
/ N
- Veg =4V
4 6 4 6 4 68
107! 1 10 Ic (A)

Collector-emitter saturation voltage

G- 5895 -
[
|
heg =10
-30°C
25°C
125°C /
A
/1/
Y 17
P d
LA /'
AL~
=
2 4 6 8 2 L 68 2 4 68
107! 1 10 Ic(A)
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Base-emitter saturation voltage

Saturated switching characteristics

G-3896 G-3897
Vaesanf [ t o —
) | (ps) heg =10
frg =10 6 Vee =100v
/ ,‘ . Tease =25°C
15 4
-30°C T Lt
25°C 2 ~
125°C \\ A
1 - f/ 1 ™
/4
—p® , 8
el 1 6
il 4
0s = \\ pE
\\ ™N ton__1— 4
2
Ny A
° “ ¢ ¢ 107 4 0 6
-1
10 1 10 Ic (A) ] 10 e (A)
Saturated switching characteristics Transition frequency
G- 3898 G-3899
( (s)' 8 hgg =10 HH fr l
b - Vee =100V [T (MHz) Vg =5V
< Tease=125°C [ t=1MHz
4 *\
\\
) \}{ 20
|
1 ; 4‘ P2
8 T N
J -
6 4 /’
10
. AN
AN / >
\\ N ton LA
2
te
10! Y
2 4 6 8 2 “ 6 8 2 4 6 8 2 4 6 8
10 Ic () 10-1 1 )
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BUR 52

Collector-base capacitance Clamped reverse bias safe
63900 operating area 63501
Cceo, T Ic s
(PF) i (A)
6 N @Q
- |
4 T ( )
2 ! ( 10
8
6
‘03 (— ! 4
8 P H
] 2
. §
4 ; Ry I [ 1 8
i | |
i ™~ " f;—-—SEE TEST CIRCUIT OF FIG. 1
2 : j : f
{ iL [ 2
| | Hi
IOZ 2 4 6 8 2 IJ. 6 8 2 4 6 8 |0'| 2 & 2 4 4
1 10 100 Ve (V) 1 10 07 v (v)
Fig. 1 — Clamped E_, test circuit Fig. 2 — Switching times test circuit
sh o
(resistive load)
TEST CONDITIONS: Vee
TEST CONDITIONS: !
7V |-vgg| > 2v Vee =100V
Ic/lg =10 Vec ~Vee(sat) 10000
clle Res —— Rc I WF
tp =adjusted for INPUT PULSE Igy
nominal I¢ pulse width =10 ps —9,
Rgg =11 trity < 50ns |0
duty cycle =1% B2
S$-3681
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MULTIEPITAXIAL MESA PNP

HIGH VOLTAGE POWER SWITCH

PRELIMINARY DATA

The BUW 22, BUW23 are silicon multiepitaxial mesa PNP transistors in Jedec TO-3
‘metal case, particularly intended for high voltage, fast switching applications.
The complementary NPN types are the BUW 24 and BUW 25 respectively.

ABSOLUTE MAXIMUM RATINGS

BUW 22| BUW 23

VCES
CEO
EBO

C

I B

Ptot
stg
j

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

Base current

Total power dissipation atT .., < 25°C
Storage temperature

Junction temperature

-400V l -450V
-350V | -400V
-5V
-10A
-4A
100W | 125W
-65 to0 200°C
200°C

MECHANICAL DATA

e

374

Dimensions in mm



BUW 22
BUW 23

THERMAL DATA
R j.case  1hermal resistance junction-case for BUW 22 max 1.75 °C/W
thij-case  Thermal resistance junction-case for BUW 23 max 1.4 °C/W

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

Parameter Test conditions Min. Typ. Max. [.Unit
lces Collector cutoff forBUW22 V =-400V -500 | pA
current (Vge=0) for BUW23  V o=-450V -500 | pA

lces Collector cutoff T cass=125°C
current (Vge=0) forBUW22  V oc=-400V 3 [mA
forBUW23  V =-450V -3 | mA
leso Emitter cutoff Vgg=-5V -1 | mA

current (I =0)

Vceo (sus) *Collector-emitter l¢ =-100 mA
sustaining voltage for BUW22 -350 Vv
(1g=0) for BUW23 -400 v
Ve san* Collector-emitter forBUW22 |, =-2.5A 15|V
saturation voltage - lg =-0.5A
forBUW23 |, =-3A 15 |V
lg =-0.6A
| C =-4A -1 .5 V
lg =-1A
Ve say* Base-emitter forBUW22 |, =-2.5A 14 |V
saturation voltage lg =-0.5A
forBUW23 |, =-3A 13| Vv
lg =-0.6A
lc =-4A 15 | V
lg =-1A
heeg* DC current gain lg =-1A Vce=-5V
for BUW22 10 —
for BUW23 15 -

* Pulsed: pulse duration = 300 ps, duty cycle=1.5%
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ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max. | Unit
ton Tur-on time forBUW22 |, =-2.5A 0.25 us
lgy =-0.5A Vc=-250V
forBUW23 |, =-3A 0.5 | us
lgy =-0.6A Vc=-250V
tg Storage time for BUW22 1 us
g =:2.5A Vg =-250V
=-0.5A g, =1.25A
t; Fall time e B2 0.3 us
tg Storage time for BUW23 2 [ us
lc =-3A V ce=-250V
t, Fall time 'g1 =-0.6A 15, =1.5A 0.8 | ps
*Pulsed: pulse duration = 300us, duty cycle = 1.5%
G-3660
Safe operating areas -lc
(for BUW22) (A)
PULSE OPERATION®
10 S Sesnin e s
1 H=-100us
N 1ms
10
| _DC OPERATON ‘ m
1 A
\
I \
*FOR SNGLE NON \
_, |REPETITVE PULSE \
10 ! NN
1072 S LU
1 10 0 0 40l -Vcg (V)
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BUW 22
BUW 23

. 1 G- 3659
Safe operating areas c F
(for BUW23) (A) :
‘, PULSE OPERATION*
10 : S : X 10 ps
. N N—=1F100ps
T - -1ms
T - - = = 10 ms
| DC OPERATION_] _{. ‘
LI = - ¥ X —
% N
\
[ \
*FOR SINGLE_NON \ i
10! REPETITIVE PULSE AN WE 5} bt U
A VIR 1
T -1\ I .
10-2
2 3
1 10 10 10°  =Veg(V)
Derating curves Transient thermal response
G- 3665 NR G-3669
T
= - ===
T t =
f ___' T Zth=NR Ryhi—T11
SN, il ——"
1
%1/,11/7&0 B T
\\ o 6200017 | Y il ! L1
N =81 6= H =5
0.5 0 ! T
‘ N5, » T o B i
Ny 107 T
(/,11/)€ ==
- i
| h 10
o 50 100 150 Toase () 10° 10 107 102 107 2(sec)

377



G-3667
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DC current gain
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N
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1
107! 1 0 -lc(A)

Collector-emitter saturation voltage

Collector-emitter saturation voltage

. G-367%
-Vce(sat)
) —
1
as
P4
L~
10-! 1 -1 (A)

Base-emitter saturation voltage

6-3672
'vgg(sal)
W hee=5 /
/
1 ,4/
-
L1

_/
Qs
0

-1 :
10 1 -lc (A)
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BUW 22
'BUW 23

Satured switching characteristics

G-3661
t TTT
(ps) T
==
! hegs
10 leefy S
82*ic/s j H
S 1M
I —
-
P, 1.
\\§~ S
1 \\
S ]
S,
4
A N
T
Nl ¢ ~J
ton *
10"
05 1 2 5 -le (A)

Clamped E, test circuit

TEST CONDITIONS:
5V> |-vgg | > 2V
Ic/lg =5

21g,>|-1g2| >1ps
tp =adjusted for
nominal I¢ *

Rgp= adjusted for
lg2

Clamped reverse bias
safe operating areas

G-3671
“le(a)
6
4
2
CBUW23
. BUW 22 _|
—
2
el
10
| 450
100 200 350 400 ~ee (clamp) )
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MULTIEPITAXIAL BIPLANAR NPN

HIGH VOLTAGE POWER SWITCH
The BUW 24 is a silicon multiepitaxial biplanar® NPN transistor in Jedec TO-3 metal case,

particularly intended for high voltage, fast switching and industrial applications.
The complementary PNP type is the BUW 22.

ABSOLUTE MAXIMUM RATINGS

Vees Collector-emitter voltage (Vgg = 0) 450 \
Vceo Collector-emitter voltage (Ig = 0) 350 \
Vego Emitter-base voltage (I;=0) 7 \'
I Collector current 10 A
Ig Base current 4 A
Piot Total power dissipation at T, < 25°C 100 W
Tetg Storage temperature . -65t0200 °C
T Junction temperature 200 °C
MECHANICAL DATA Dimensions in mm

6/77
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BUW 24

THERMAL DATA

Rinjcase  Thermal resistance junction-case

max

1.756

°C/W

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

Parameter Test conditions Min. Typ. Max. Unit
loes Collector cutoff Vge= 450V 500 | pA
current (Vg =0) Vee= 450V T = 150°C 2.5 | mA
lego Emitter cutoff Vegg= 5V 1| mA
current (Ic=0)
Veeo sus)* Collector-emitter lc = 100mA 350 \Y
sustaining voltage
(Ig=0)
Vee say”  Collector-emitter Ilc =25A Iz = 0.5A 15| V
saturation voltage
Vae (say” Base-emitter lc =25A 1z = 05A 14| V
saturation voltage
heeg* DC current gain Ic =1A Vee= 5V 10 80| —
fr Transition frequency | I = 0.5A V= 10V 20 MHz
ton Turn-on time lc = 25A V= 250V
lg; = 0.5A 0.3 ps
ts Storage time lo = 25A Veg= 250V 1.8 ps
t Fall time ey = 0.5A g, = -1.25A 0.3 us
* Pulsed: pulse duration = 300 ps, duty cycle = 1.5%
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G-2550
Ic
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‘BUW 24

Base-emitter saturation voltage
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Saturated switching characteristics
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MULTIEPITAXIAL BIPLANAR NPN

HIGH VOLTAGE POWER SWITCH
The BUW 25 is a silicon multiepitaxial biplanar® NPN transistor in Jedec TO-3 metal case.

It is particularly intended for high voltage, fast switching and industrial applications.
The complementary PNP type is the BUW 23.

ABSOLUTE MAXIMUM RATINGS

Vees Collector-emitter voltage (Vgg = 0) 600 \
Veeo  Collector-emitter voltage (Iz = 0) 400 Vv
Vego Emitter-base voltage (I = 0) 8 \
I Collector current 10 A
I Base current 4 A
Piot Total power dissipation at T,s, < 25°C 125 W

stg Storage temperature -65t0200 °C
T Junction temperature 200 °C
MECHANICAL DATA Dimensions in mm
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BN

THERMAL DATA

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

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

Parameter Test conditions Min. Typ. Max.| Unit
lces Collector cutoff Vee= 600V 500 | pA
current (Vgg = 0) Vee= 600V T, .= 150°C 25 [ mA
lceo Collector cutoff Ve = 400V 100 | pA
current (I = 0)
leso Emitter cutoff Veg = 8V 1| mA
current (Ic=0)
Veeo (sus)* Collector-emitter Ic =100 mA 400 \
sustaining voltage
(lg=0)
Vee saty”  Collector-emitter Ilc =3A lg = 0.6A 15| V
saturation voltage Ic =4A lg =1A 15| V
Ve say”  Base-emitter Ilc =3A lg = 0.6A 13|V
saturation voltage Ic =4A Ig =1A 15| V
hee* DC current gain Ic =1A Vee= 5V 15 40 | —
lc =8A  Vg=5V 4 —
fr Transition frequency | I = 0.5A V= 10V 20 MHz
ton Turn-on time Ic =3A Vee= 250V
lgy = 0.6A 03 05| ps
ts Storage time I =3A Vgo= 250 V 1.2 2| ps
t Fall time ly = 08A g =-1.54 03 05| ps

* Pulsed: pulse duration = 300 ps, duty cycie = 1.5%
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Safe operating areas
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BUN2S

Base-emitter saturation voltage
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MULTIEPITAXIAL BIPLANAR NPN

HIGH VOLTAGE POWER SWITCH

The BUW 26 is a silicon multiepitaxial biplanar® NPN transistor in Jedec TO-3 metal case.
It is particularly intended for high voltage, fast switching and industrial applications.

ABSOLUTE MAXIMUM RATINGS

Vees Collector-emitter voltage (Vgg = 0) 800 \Y
Vceo Collector-emitter voltage (Ig=0) 450 \
Vego Emitter-base voltage (Ic = 0) 8 \
Ig Collector current 10 A
I Base current 4 A
Piot Total power dissipation at T, < 25°C 125 W
Tag Storage temperature -65t0200 °C
T; Junction temperature 200 °C
MECHANICAL DATA Dimensions in mm
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BUW 26

THERMAL DATA

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

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

Parameter Test conditions Min. Typ. Max.| Unit
lces Collector cutoff Vee= 800V 500 | pA
current (Vgz=0) Vee= 800V T, =150°C 1| mA
lceo Collector cutoff Vee= 450V 100 | pA
current (Il = 0)
lego Emitter cutoff Vegg= 8V 1| mA
current (I =0)
Veeo sus)* Collector-emitter Ilc = 100mA 450 \%
sustaining voltage
(Ig=0)
Vce saty” Collector-emitter lc =3A lg = 0.6A 15| V
saturation voltage lc =4A lg =1A 15| V
Ve saty* Base-emitter lc =3A lg = 0.6A 13|V
saturation voltage Ilc =4A lg =1A 15|V
hee* DC current gain lc =1A Vee= 5V 15 40 | —
Ic =8A Vee= 5V 4 —
fr Transition frequency | I = 05A Vge= 10V 20 MHz
ton Turn-on time Ilc =3A Vee= 250V | .
lgy = 0.6 A 0.3 05 | ps
Storage time 1.2 2 s
% get o =3A  Vgg= 250V ”
Fall time lgy = 08A g =-15A 03 05 | s

* Pulsed: pulse duration = 300 ps, duty cycle = 1.5%
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BUW 26

Base-emitter saturation voltage
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MULTIEPITAXIAL MESA PNP

, PRELIMINARY DATA
HIGH VOLTAGE POWER SWITCH

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

ABSOLUTE MAXIMUM RATINGS

Vees  Collector-emitter voltage (V gg=0) -450 Vv
ceo  Collector-emitter voltage (1 g=0) -400 \Y
Vego  Emitter-base voltage (I c=0) : -7 \
lc Collector current -10 A
Ig Base current -5 A
Piot Total power dissipation at T .., <25°C 125 W
Tag Storage temperature -65t0200 °C
Ti Junction temperature 200 °C
MECHANICAL DATA Dimensions in mm
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BUW 32

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
lces Collector cutoff V ce=-450V -500 | nA
current (Vg:=0)
lces Collector cutoff V. cg=-450V -3 | mA
current (1 ;=0) T case=125°C -
leso Emitter cutoff Veg=-7V -1 | mA
current (I1;=0) ‘
Veeo (sus) *Collector-emitter lg =-100mA -400 V-
sustaining voltage
(1g=0)
Ve say™ Collector-emitter l¢ =-5A lg =-1A -1.5 1V
saturation voltage
v * Base-emitter . _ _

PE20 caturation voltage le =-5A ls =-1A 15V
hee® DCcurrent gain lc =-1A V ge=-5V 15 -
ton Turn-on time lc =-5A lg =-1A

Vce=-250V 0.75 | us
ts Storage time lg =-5A V ce=-250V 3| us
t, Fall time lor =-1A 1 =2A 0.8 | us

* Pulsed: pulse duration =300 us, duty cycle =1.5%
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- BUW 32

DC current gain Collector-emitter saturation voltage
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Saturated switching characteristics Clamped reverse bias
63670 safe operating areas -
-IC t T T T
8 (#e)n T 1 T
(A) Ve =-250V H
0 .8 “Thrg =5
‘ !p2 =-21g;

el
10 10"

|

i :
450
100 200 400 Veg (clamp V) 1 2 2 6 -lIc (A)

Clamped E; ) test circuit

TEST CONDITIONS:
5v> |-Vag | > 2
Ic/1p =5
21gy>|-1g2| > Ign
tp =adjusted for
nominal I¢
Rgp= adjusted for
182
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MULTIEPITAXIAL MESA NPN

BUW 34
BUW 35
BUW 36

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 l BUW36

Vees  Collector-emitter voltage (V ge=0)
Veeo Collector-emitter voltage (| g=0)
EBO Emitter-base voltage (| c=0)

lc Collector current

lom Collector peak current

Ig Base current

Piot Total power dissipation at T ;5 <25°C
Toto Storage temperature

Tj Junction temperature

500V ‘ 800V ‘ 900V
400V | 400V | 450V
-7V
10A
15A
5A
125W
-65to 200°C
200°C

MECHANICAL DATA

Dimensions in mm
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THERMAL DATA

R

th j-case

Thermal resistance junction-case

max 1.4

°C/W

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

Parameter Test conditions Min. Typ. Max. | Unit
lces Collector cutoff for BUW34 V=500V 500 | pA
current (Vge=0) for BUW35 V=800V 500 | pnA
for BUW36 V=900V 500 | pA
T ase=125°C
for BUW34 V=500V 3| mA
for BUW35 V=800V 3| mA
for BUW36 V=900V 3| mA
leso Emitter cutoff Vegg=T7V 1| mA
current (1;=0)
Vceo (sus) *Collector-emitter Ic =100mA
sustaining voltage for BUW34 400 \%
(l1g=0) for BUW35 400 \
for BUW36 450 \
Ve san™ Collector-emitter All types lc =5A 15| V
saturation voltage lg =1A
for BUW35 |, =8A 15|V
lg =2.5A
for BUW36 |, =8A 3|V
lg =2.5A
Vogay® Base-emitter All types lc =5A 1.5 | V
saturation voltage lg =1A
for BUW35 |, =8A 1.8 | V
for BUW36 |, =8A 1.8 | V
IB =2.5A
h;:E,.l DC current gain e =1A V ce=5V 15 —
ton Turn-on time lc =5A V cc=250V 0.75 | us
lgy =1A '
tg Storage time lo =5A V =250V 3 | us
t, Fall time ler =1A  lgz=-1A 0.8 | ps

* Pulsed: pulse duration =300 us, duty cycle =1.5%
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‘BUW 34
BUW 35
BUW 36

. G-3688
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DC current gain Collector-emitter saturation voltage
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BUW 34
BUW 35
BUW 36

Saturated switching characteristics Saturated switching characteristics
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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 l BUW46

Vees Collector-emitter voltage (V gg=0)
Veeo Collector-emitter voltage (I g=0)
Veso Emitter-base voltage (I ;=0)

le Collector current

lom Collector peak current

lg Base current

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

Junction temperature

500V 800V 900V
400V 400V 450V
v
15A
30A
10A
175W
-65 t0 200°C
200°C

MECHANICAL DATA

Dimensions in mm



- BUW 44

BUW 45
~ BUW 46
THERMAL DATA
Rinjcase Thermalresistance 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 3| mA
for BUW45 V=800V 3[ mA
forBUW46  V =900V 3[ mA
leso Emitter cutoff Veg=7V 1 mA
current (1= 0)
Veeo (sus)  Collector-emitter I =100mA
sustaining voltage forBUW44 400
for BUW45 400
for BUW46 450
Ve say” Collector-emitter for BUW44
saturation voltage Ic =10A lg =2A 3| V
I =6A lg =1A 15| V
for BUW45 and BUW46
I =10A lg =2A 1.5 V
lc =7A lg =1A 1.5| V
Veesay™ Base-emitter for BUW44
saturation voltage lc =10A lg =2A 1.8) V
lc =6A lg =1A 14| V
for BUW45 and BUW46
e =7A lg =1A 1.4 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 leg=-2A V=250 0.8 us
* Pulsed: pulse duration = 300 us, duty cycle=1.5%
G-3862
Safe operating areas lc = I
(a) ® 1 P 0 R 4 —
+[Tc MAX PULSED _PULSE OPERATION
| 10 us
2{1c MAX CONI. 100
\ Ims{\MS
10 8 3
s mms‘r
4 \
) 1A
DC OPERATION \
1, =
6 A ¥
‘ i
z *FOR SINGLE NON |\ \
10° REPETITIVE PULSE ¢
8 N
G A
4
BUWA&4 -45
z BUW46 —
-2
10 2 4 68 2 4 68 2 4 68 2 4 68
1 10 102 103 Veg (V)
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Thermal transient response

G- 3822
Nr e EE = =EE hrE, - i —= t I
2 I — - T o
a:‘lL- ! . L Tcase= 125°C |
= = : N L
« o3 = i /T 1 i ‘\
N == = L e LN
021 i | Zth=NR Rth | '
107, e ey e ——-%g ’/":—d -30°C F\\ \ \
== S e e s L b :
. —0]0_5 : R 10 N i
2 i i i 8 H \ -
: ¢ j T\ \
[ :
. [ i
VCE = 5V | i \
R \ il
2 T i
| H
1 ! ) 1 |
2 4 6 8 2 4 € 8 2 4 6 8
107! 1 10 ic (A)
Collector-emitter saturation voltage Collector-emitter saturation voltage
G-3823 G-3824
Vee(sat) Vee(sat) \
(v) )
hgg =5 \
3
\
1
\
\
Tcase =125°C 1 2 1A \ \
2see| L N \ 154
-30’C} I \124A
Q.5 I \ 0A
RN L
[ ! \GA\\ AN N
N/
A A N ~N
—— A [T
0 4 8 4 6 4
107! 1 10 Ic(A) 0 1 2 3 Ig (A)
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Base-emitter saturation voltage

G-3825
VeE(sat) [/
(v) /]
Tease =-30°Q
1 P Y
W A
mr e
=T [ 2sc
’F
05 -t
hrg =5
0 2 4 8 2 68 2 4 8
107! 1 10 Ic (A)
Clamped reverse bias
safe operating areas
- G-3832
1.2
10
8
6
&
2
BUW4S
BUW4E
1
8
6
¢ BUW44
2
]
10" 1
100 200 450 750 Vee(clamp)(V)

Saturated switching

characteristics

G- 3831
t
o [T
Vec =250V
heg =5
0 B2 =-1g1
6 N —
4 Sh
tsY
.y
\\
2
1
8 N
NS
6 NC
“ . ton
N - /
, a1
=
o
1
10 2 “ 6 8 2 4L 68 2
1071 1 0 I¢ (A)

Clamped E, 4 test circuit

TEST CONDITIONS:
5V > |'VBB | 32V
Ic/1g =5

21g,>|-1g2| > 1

tp zadjusted for
nominal I¢

Rgpg= adjusted for
ls2




‘BUW 66
'EPITAXIAL PLANAR NPN BUW 67

FAST SWITCHING DARLINGTON TRANSISTORS

The BUW 66 and BUW 67 are silicon epitaxial planar NPN transistors in monolithic
Darlington configuration in Jedec TO-3 metal case.

They are particularly intended for high voltage, high current fast switching applica-
tions.

ABSOLUTE MAXIMUM RATINGS BUW66 | BUW67
Vego  Collector-base voltage (1 g=0) 400V 330V
Veey Collector-emitter voltage (V gz= -6V) 400V 330V
ceo  Collector-emitter voltage (I g=0) 200V | 200V
EBO Emitter-base voltage 6V
Ic Collector current 10A
lem Collector peak current 15A
lem Parallel-diode forward peak current 10A
Iy Base current 2A
P ot Total power dissipation at T .5, <25°C 90w
stg Storage temperature -65 t0 200°C
| Junction temperature 200°C

MECHANICAL DATA

407
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THERMAL DATA

R

th j-case

Thermal resistance junction-case

max 1.9

°C/W

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

Parameter Test conditions Min. Typ. Max. | Unit
lces Collector cutoff forBUW66 V=400V 100 | pA
current (Vg=0) for BUW67 V=330V 100 | pA
lcev Collector cutoff forBUW66 V=400V 100 | pA
current (Vge=-6V) forBUW67 V=330V 100 | pA
leso Emitter cutoff V gg=6V 3 |mA
current (I;=0)
Vceo (sus)” Collector-emitter lc =100mA 200 v
sustaining voltage
(1g=0)
Ve say* Collector-emitter lc =5A | g =50mA 15|V
saturation voltage lc =10A | g =250mA 25 |V
Vie sayy* Base-emitter lc =5A | g=50mA 24 (Vv
saturation voltage lc =10A | g =250mA 3|V
Ve* Parallel diode forward| | ¢ =5A 2|V
voltage
ton** Turn-on time lc =5A | g1 =50mA 0.350.8 | us
V=100V
*ok :
ts Storage time lo =5A | ; =50mA 0.5561.5 | us
t*  Falltime 52 =-500mA V 5=100V 0.2 0.7 | us

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

408




~ BUW 66
BUW 67

N G-3798
Safe operating areas Ic s
6
(CYI
2|Ic MAX PULSED PULSE OPERATION*
25 pS T 10 ps
10 LU \ 100ps &
8 o i 1 0 Y ) H
; R H—E=05
‘ T MAX CONTINUOUS \ x Imﬁ
H 0ms 1
2 D%
\ H
, \
8 DC OPERATIONS SiHET
6 N
N\
Internal circuit diagram ¢ N
? [FFOR SINGLE NON W I
10! |REPETITIVE PULSE QA
: - X
4
2
107
2‘:221:;333 ] 2 4 68 2 4 68 2 4 68
10" 1 10 102 Vg (V)
Derating curves Transient thermal response
G-3799 NR G-1669
1
1 10!
’A
. 6 ¢
AN M’Q) 102
05 5
™y
\Qs/,%/) TG_]/
i, | | T
o
L 0* (I I
10 10 1073 10?2 107 2(sec)
0 50 100 150 Tase(C)
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DC current gain

Collector-emitter saturation voltage

-3249 G-3252
NFE, Vee(sat)
s ) Ic
R 01A 0.3) 1§ (2] 4 5| 6
Vee=5V T
Y
2 / \\ 2
’/1.5v \
102 Za \
8 N
6 7 A ——]
4 /, !
——
2
10 2 4 6 8 2 4 6 8 0 2 3 6 8 2 4 6 8
10! 3 Ic () 1 10 1g(mA)

Collector-emitter saturation voltage

Base-emitter saturation voltage

6-3250 G - 3251
VeE(sat)s VBE(sat),
v )
6
¢ heg =100 )
2 A
\ / , heg =10 pE-z
// _——---‘451
A LT 17100
1 1
8 " 8
6 //7 6
. heE =10 .
/
///
2 2
] d
107 10!
2 4 6 8 2 4 6 8 2 4 6 8 2 4 6 8 2 4 6 8 2 4 6 8
102 107 1 Ic (A) 102 107! 1 I (A)
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BUW 66
BUW 67

Saturated switching characteristics

G- 3254
t T
(ws)® Vg =100V
6 hgg =100
1gy=-011p
2
1
8 s
ey — A
“ ,/ N
P
ton A
t¢ |t
-1
10 4 8
1 Ic (A

Forward voltage

~ 3253
Ve
W’
6
4
/|
: >
//
/
1
8
6
4
2
107
2 4 6 8 2 L 6 8
U 1 Ig (A)
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MULTIEPITAXIAL PLANAR NPN

HIGH CURRENT, HIGH SPEED, HIGH POWER TRANSISTOR

The BUX 10 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

VCBO
CEX
CEO
EBO

I CM

| B

Ptot
stg
i

Collector-base voltage (1 g=0)
Collector-emitter voltage (V ge=-1.5V)
Collector-emitter voltage (| g=0)
Emitter-base voltage (1 ;=0)
Collector current

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

Total power dissipation at T ,5,<25°C
Storage temperature

Junction temperature

160 \'

160 \

125 \'

7 \

25 A

30 A

5 A

150 W

-65t0 200 °C
200 °C

MECHANICAL DATA

5/80
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BUX 10

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 Ve=100V 1.5 | mA
current (1 5=0)
lcex Collector cutoff V=160V Vg=-1.5V 1.5 | mA
current T case=125°C mA
V=160V Vge=-1.5V 6
leso Emitter cutoff Vegg=5V 1| mA
current (1;=0)
Veeo (sus) “Collector-emitter Ic =200mA 125 \Y
sustaining voltage
Vego Emitter-base I g =50mA 7 \
voltage
(|C=O)
Ve sap ™ Collector-emitter lg =10A lg =1A 03 06| V
saturation voltage Ic =20A lg =2A 0.7 12| V
Veesay*  Base-emitter lc =20A Ig =2A 16 2| V
saturation voltage
hee* DCcurrent gain lc =10A Ve=2V 20 60 | —
| c =20A VCE=4V 10 -
s Second breakdown | V=30V t=1s 5 A
collector current V=48V  t=1s 1 A
fr Transition frequency | I =1A Vce=15V 8 MHz
f =10M
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ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max. | Unit
ton Turn-on time I =20A | g1 =2A 0.5 1.5 us
(fig. 2) V=30V
ts Storage time , 06 1.2 us
(fig. 2)
Ic =20A ' B1='| BZ=2A
t, Fall time V=30V 0.15 0.3 | ps
(fig. 2)
Clamped E, Vlamp=125V 20 . A
Collector Cszrrent L iagSOuH
(fig. 1)

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

Safe operating areas Derating curves
64040 S- 3665
Ic =+ =
(W ——11 ———
1cMAX PULSED 1} PULSE OPERATION™ oo
el Ms DL
30 ) o—— N |
25 - NI ]/CIOOMs |
IGMAX CONTENTNG— NG N |
\ \ \ 10ms
10 = .
N
———|DC OPERATION TN A
T \ : NN
Wi N
FOR' SINGLE NON AN
REPETITIVE PULSE 3
1 N
05 9%
N &%
N ¢,
I N
107
1 10 102 Veg (V) 0 50 100 150  Tease (°C)
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BUX 10

VCE(sat)
)

Thermal transient response

G-393§£|
HHiESEE i
T TII
Ztn=NrRin
i i il
i i 1
i
: JIJI“fL il
=05 5= L.
M 503 T T
¢ =02 T
= 5=01 |_ ‘
5 =005 7]
5=0 - #H
T T NReii |
AR il
[ L i
2 468 2 4 68 2 468 2 4 68 2 4L 68
10-3 1074 10-? 10-2 107 (sec)

Collector-emitter saturation voitage

G-4042
|
\
\
\
\
LN
\ N ]c= 25A
\| \20a N~
\ [ \o5AY
10a Y
NSA
|
1 2 3 4 1glA)

VCE(sat)

DC current gain

G-4041
hrE
S
v
N
N
N
10
125°C
25°C
-30"C—
VC E =4V
1
107 ! 10 1e(A)

Collector-emitter saturation voltage

G-4043
[] [
(V) ||
s Figg =10
|
]
) ]
S
125°C : I 'III
/
05 VA
Y
0 |

107 ) 10 Ic(A)




Base-emitter saturation voltage

G-4044
VBE (sat) 1 1111
() [hgg=10 111
/
1.5 7
y 4
J 11
4
, A
//
o @ -30°c]]
0.5
0
107 10 fc(a)
Saturated switching characteristics
G-4046
(t) 11
(us) Vee =30V
hFE =10
T =125°C
\\
\\\
NN
1 S
‘un/
1
1
’,—’ ty
10"

I (A)

Saturated switching characteristics

G-4045
) =
(us) Vee=30v
heg =10
Te=25C ||
—— L
ts
’ I~
.
S
N
LT | ton
r— "
107"
) 10 Ic (A)
Transition frequency
G-4047
fr
(MHz)
20 =
L~ N
N
10 Ve =5V
1210 MHz
0
2 2 4 6 8
10- 1 I (&

416



— BUX 10

Collector-base capacitance Clamped reverse bias safe
64048 operating area 6.4065
Cceo Ic
(o) (A)
20
™~
Nk\ 10
N
™
102 T ~
o~
1
S'e?ci?:uit
4 | ot tig
10 10! 2;125
. 10 102 VCB(V) 1 10 10% veg(clamp) (V)
Fig. 1 — Clamped E 4 test circuit Fig. 2 — Switching times test circuit
(resistive load)
40V
1
P H
_I—I_ 500 p TEST CONDITIONS: Vee
TEST CONDITIONS: @ Ve = 30V
7V = |-Vgg | > 2V -
= | B% | o TumL Re = ec ~Vee(sat) 10000
Ic/lg =) c o Rc uF
Res Velamp  INPUT PULSE Ig, I
tp =adjusted for 1 pulse width =10 us —9,
. nominal I¢ 81 v trrtg < 50ns lq—<O
Rgp* 10 T B8 duty cycle =1% B2
S- 3680 $-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

VC BO

Collector-base voltage (| ;=0)
Collector-emitter voltage (V ge=-1.5V)
Collector-emitter voltage (I g=0)
Emitter-base voltage (1 ;=0)

Collector current

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

Total power dissipation at T,4,<25°C
Storage temperature

Junction temperature

250

250

200

7

20

25

4

150

-65to0 200
200

Srerr<<<<

o

o
(oXe]

MECHANICAL DATA

Dimensions in mm

5/80
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- BUX 11

THERMAL DATA

Rth 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=160V 1.5 | mA
current (13=0)
lcex Collector cutoff V=250V Vg=-1.5V 1.5 | mA
current Vee=250V  Vg=-1.5V 6 | mA
Tease=125°C
current (15=0)
Vceo (sus) “Collector-emitter lc =200mA 200 \
sustaining voltage
Vego Emitter-base I g =50mA 7 \
voltage
(Ic=0)
Ve say™ Collector-emitter lc =6A I g =0.6A 0.3 06| V
saturation voltage lc =12A lg =1.5A 06 1.5 V
Vegsay® Base-emitter lc =12A lg =1.5A 1.3 15| V
saturation voltage
hee* DCcurrent gain Il =6A V ce=2V 20 60| —
lc =12A V ce=4V 10 —
s Second breakdown | V=30V t=1s 5 A
collector current Vee=140V t=1s 0.15 A
fr Transition frequency | | =1A Ve=15V 8 MHz
f =10MHz
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ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max. | Unit
ton Turn-on time I =12A I gy =1.5A 0.3 1] us
(fig. 2) V=150V
tg Storage time 1.2 1.8]| us
(fig- 2) o =12A  lg =1.5A
lgo =-1.5A" V=150V
t, Fall time B2 cc 0.24 0.4 | ps
(fig. 2) :
Clamped E 4, c,am =200V 12 A
Collector current 80 H
(fig. 1)
* Pulsed: pulse duration =300 us, duty cycle <2%
Safe operating areas Derating curves
G-4012 G- 3665
tc = !
w PUSE OPERATION® -
e MAXPULSE
’z; i < oo 10ps
T T N |
6 D(“_(I;PERATION “\\ \\ ~
4 VA
\\ \ 2 e
2 3 AN
TE AT W\ N
) : X 0.5 8‘9&%%
A 4%
\ \ >
. \\ o ||
N
- l N
10! - -
, o 02 B Vet o 50 100 150 Toage (O)
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BUX 11

Thermal transient response

G-4013
NR = = R R
10
1
07
1072
3 | ‘
IO 2 4 68 2 4 68 2 468 2 4 68 2 4t A8
107° 107 10°? 1072 107 Usec)
Collector-emitter saturation voltage
5 G-4015
Veetsat)
v)
4
3
\ [\
z JTAYHIAN
\ \\
N -
, 4 x\l&.laA
\j24 [
an—
N
A T[T LI 1]
0 1 2 3 4 1g(A)

DC current gain

PR— G-4014
hee =T
I
75°C
T N
25°C I
- — N \ B
730°C N
10
VCE:I.V
1
10! 1 10 Ic (A)

Collector-emitter saturation voltage

6-4016
VCE(sat) R l:
(v) TEEZ
1.5
|
125°C —
25°C |
) -30°C 11
1]
3 ]
W
N/
05
V.
/]
27
-~
o I
1071 1 10 Ic(A)
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Base-emitter saturation voltage

G-4017
VBE(sat) [
) / y
/
7
15 /
/
1
- 30fc =1
——T
25°C [~
05 IZSfC 1
0
10" 1 10 Ic (A)
Saturated switching characteristics
G-4019
t [ —
(ps) Vg =150V —
te Te =R8C [ ]
N
2 \
1
8
© 7
[l o
— L—1
b
2
107!
“ & % Ic (A)

Saturated switching characteristics

G-4018
P hep =8
(1) Veg =190V —
. Tc = 25°C
to
S
2
\\\\
1
4
Z
IS < ”j:
\ t A
10"
2 6 8
) 10 Ic (A)
Transition frequency
G-4011
fr
(MHz)
20
~{
»
/
10 Vg =15V
t=10MHz
0
2 8 2 4 6 8
101 1 Ic (A)
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BUX 11

Collector-base capacitance Clamped reverse bias safe
64020 operating area .
1
¢ C
80 .
(pF)
2
N "0
h'\ 6
4
mZ
8 AN 2
¢ 1
4 CFSEE TEST CIRCUIT OFFiG.1
4
2
2
=1
0 - L 10 i . 68 PG
' 10 102 VgV 1 ) 10 107 Veg (clamp) (V)
Fig. 1 — Clamped E , test circuit Fig. 2 — Switching times test circuit
(resistive load)
TEST CONDITIONS: Vee
TEST CONDITIONS: vee =150V
AR l-Vaal =2V Re = VCC 'VCE(sat) 10000
Ic/!g =8 Ic Rc .pF
INPUT PULSE Y] ' I
ty =adjusted for pulse width =10 us ——0,
nominal I¢ trrty < SOns Loy —t0
RggZ 10 duty cycle =1% 82
S-3086
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MULTIEPITAXIAL PLANAR NPN

HIGH CURRENT, HIGH SPEED, HIGH POWER TRANSISTOR

The BUX 11N is a silicon multiepitaxial planar NPN transistor inJedec TO-3 metal ca-
se, intended for use in switching and linear applications in military and industrial e-
quipment.

ABSOLUTE MAXIMUM RATINGS

VCBO
CEX
VCEO
EBO
(o]
'CM
IB
Ptot
stg
i

Collector-base voltage (I .= 0)
Collector-emitter voltage (V gg=-1.5V)
Collector-emitter voltage (I g=0)
Emitter-base voltage (I ;= 0)
Collector current

Collector peak current (t = 10 ms)
Base current

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

Junction temperature

220

220

160

7

20

25

5

150

-65 to 200
200

Srrxr<< <<

=3

o
(oXe}

MECHANICAL DATA

Dimensions in mm

5/80
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BUX 11N

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=130V 1.5 mA
current (I3=0)
lcex Collector cutoff V=220V Vpge=-1.5V 1.5| mA
current Veg=220V  Vgge=-1.5V 6| mA
T case=125°C
leso Emitter cutoff Vgg=5V 1| mA
current (I.=0)
V¢eo (sus)* Collector-emitter lc =200mA 160 v
sustaining voltage L=25mH
Vego Emitter-base lg =50mA 7 \"
voltage
(1c=0)
Voe say® Collector-emitter lc =8A 1 =0.8A 03 06| V
saturation voltage lc =15A lg =1.88A 06 15| V
Veesay™ Base-emitter lc =15A lg =1.88A 14 18| V
saturation voltage
heg* DC current gain lc =8A V=2V 20 60| —
lc =15A V=4V 10 -
lyb Second breakdown | V=30V t=1s 5 A
collector current V=140V t=1s 0.15 A
fr Transition frequency | V ge=15V lc =1A 8 MHz
f =10MHz
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ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max. | Unit
ton Turn-on time lc =16A gy =1.88A 0.4 1.5/ ps
(fig. 2) V=30V
tg Storage time 0.75 1.5| us
(fig. 2)
{;} =15A |B1=-|32=1.88A
t; Fall time co=30V 0.14 0.5| us
(fig. 2)
Clamped E V clamg= 160V 15 A
Collector current L=500uH
(fig. 1)
* Pulsed: pulse duration= 300 us, duty cycle <2%
Safe operating areas Derating curves
6-4070 e
Ie = !
) — ]
To MAX PULSED]]| PULSED OPERATION*
i ind TS 10us
O TWAx CoNT N N L |100ks/T]
o L LLLIIN NS Tioms L .
— DC} O{PiEERATlON} S
T \ N =2 g
[ LT NAMIAN
OR SINGLE NON \ V \ NG
REPETITIVE PULSE
! 05 %‘S’i‘z
. N
\\ \&/‘/%OA,
\\ N 2 ||
\ | AN
107 | i
) 10 102 5 VegW) 0 50 100 150 Tease (°C)
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BUX 11N

Thermal transient response DC current gain
_ G-3935/1 G-4041
NR H T T hFE
T
: Z;, =Ng.R ™
0 th*NRRtn % =
H W
4 i T i
2 I [ ™
el N
s i !
4
, T I 10
o L I e
8 $ =05 5= _30°C —
; = 6203 == 30
i $ =02 1
; Il 2 005 L [
-2 & =0 + =
10 : S S0 —-1’-T 5 Veg =4V
4 i T i
\ T i
103 Il [T i
2 468 2 468 2 468 2 468 2 468 1
10-5 1074 10-? 102 107 ¢ (sec) 107 1 0 le(A)
Collector-emitter saturation volitage Collector-emitter saturation voltage
G-4050 G-4051
Vee(sat) O T T
W Yee (52 [l
) heE=
11 1
4
15 [T 1]
' 125°c —IH 1l
25°C —{
-30°C —{ H
3
1 ]
1N 1
' |
2 1 /
/]
NIc=20A s 7/
, N(54) 0 v/
\oa NG /
AN
5I \ ”
I o [T
o ! 2 3 4 lgla) 10! ) 10 1c(A)
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Base-emitter saturation voltage

G-4044
VBE (sat) J ]' l 71’7’
) [hge=10 111
]/
15 A/
hl 4
/
/ y
) A
P
L A -30°C|
=" 25°C ||
125°C
05
0
10 ) 0 Ic(a)

Saturated switching characteristics

G-4046
(t) TT
(@) Ve =30V
heg =10 [
l’c =125°C
—
™
NN ts
! .
t
on —~
~
1
1
—— L
~— —T| ki
107"
! 10 Ic (&)

Saturated switching characteristics

G-4045
(t) T
(us) Vee =30V
heg =10 —
Te=25C ||
\
ts
1 -
B
S
~
L+TT]| ton
Y
10!
) 10 Ic (&)
Transition frequency
G-4047
fr
(MHz)
20 =
L~ N
N
10
Veg =15V
110 MHz
0
2 4 6 8
10-! Ic (A
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BUXTIN

Collector base capacitance Clamped reverse bias
6.4048 safe operating areas 6.052
I
Ccso ¢
s (A)
e
\\‘\ 10
N
\\\\
102
1
see circuits of
oot tig-1
10 10 160
1 10 102 VegV) ) 10 10? Veglelamp) (v)
Fig. 1 — Clamped E , test circuit Fig. 2 — Switching times test circuit
(Resistive load)
TEST CONDITIONS: Vee
TEST CONDITIONS: Vee = 30V
a|-veg| 22V . Yee ~Vegsan) 10000
Ic/1g =8 Ic Rc WF
INPUT PULSE Igy I
t =adju§(elt1 [for pulse width =10 us —0,
nominal I¢ trtf < 50ns — O
Rgg= 101 duty cycle =1% 82
5-3692
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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

VCBO
CEX
CEO
EBO

Collector-base voltage (I g=0)
Collector-emitter voltage (V gg=-1.5V)
Collector-emitter voltage (1 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

300 V

30 V

250 Vv
7V

20 A

25 A

4 A

150 W
6510200 °C
200 °C

MECHANICAL DATA

5/80

Dimensions in mm



BUX 12

THERMAL DATA

R

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 V ce=200V 1.5 | mA
current (| 5=0)
| cex Collector cutoff V=300V Vpge=-1.5V 1.5 | mA
current T case=125°C
VCE=300V VBE='1.5V 6 mA
leso Emitter cutoff V=5V 1] mA
current (1;=0)
Veeo sus) *Collector-emitter lc =200mA 250 Y
sustaining voltage
Vego Emitter-base I =50mA 7 Vv
voltage
(Ic=0)
Vee sayy™ Collector-emitter lg =5A | g =0.5A 022 1| V
saturation voltage I =10A Ig =1.25A 05 15| V
Veeisay ™ Base-emitter Ic =10A lg =1.25A 12315 | V
saturation voltage
hee* DCcurrent gain I =5A V=4V 20 60 | —
Ic =10A Ve=4V 10 -
Is b Second breakdown | V=30V t=1s 5 A
collector current Veoe=140V t=1s 0.15 A
fr Transition frequency | | =1A V cge=15V 8 MHz
f =10MHz

431



ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max. |Unit
ton Turn-on time lc =10A I g =1.25A 0.28 1 | ps
(fig. 2) V=150V
tg (Sft'orarge time 1.45 2| us
ig.
9 lo =10A |4 =1.25A
I gp =-1.26A V =150V
t, Fall time B2 ce 0.23 0.5 | ps
(fig- 2)
Clamped E,, c,am =250V 10 A
Collector current 80uH
(fig. 1)
* Pulsed: pulse duration =300 s, duty cycle <2%
Safe operating areas Derating curves
G-4022 . G- 3665
e = = L : L !
(&) I TMAX PULSED PULSE OPERATION NN + | B i
p—— T - i WO0ps L1 ; i !
Ic MAX CONT{ ™ 100 T T
10 ;m + kps !
2—0C OPERAKATIO:P N n ! X , i
=il Rt 'S ]
1 : i _?WG'EZPTJEQE ' JN \ \ S5as:] ; \\\‘ /2‘41«//‘50 l
: SRR ] \\ : i
2 SN *
N 0.5 \[’\O/S
10"5 :
H ; , ‘}\’%
‘ > N ]
: L e . *_ AN
102 2 4 6 8 2 4 6 8 2 4 6 8 - I | I
1 10 102 250 Veg(V) 0 50 100 150  Teage (°C)
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BUX 12

Thermal transient

NR

Veetsat)

(V)
4

response

5

Collector-emitter saturation voltage

G-4015
A\
[TAYEAN
\ \\
TTNlc= 184
\JzaA\L
—
34 [ M [TT 1]
1 2 3 4 1ga)

DC current gain

- G-4014
===
125°C Y
\\
2sc [ L1 U (N
' F-30°C N
N
10
VCE=LV
1
107! 1 10 Ie (A)
Collector-emitter saturation voltage
G-4016
Vv
CE((s:,a)t) hre=8 ]
15
125°C —4
25°C
-30°C “
! 11
N
NI/
N/
05
V.
A
'Y
I
0 |
1071 ) 0 Ic(A)
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Base-emitter saturation voltage

G-4017
VBE(sat) [y
) [
/
7k
15 /i
/
1
- 30fc ---7/
==Lt
25°C (="
o5 [T
0
107! 1 10 Ic ()
Saturated switching characteristics
G-4019
t ol m—
(ps) eg =150V ——r7
to Te =125C |
N
2 \\
1
8
& o
s L =
Ny L1
ty
2
0’
LI ()

Saturated switching characteristics

-4018
. heg=8 [
fs)s e =80V | —
. Tc = 25°C
ts
2
\\\
1 \
8
4
Z
IS o ”::/
\ ts //
10"
2 6 8
1 10 Ic ()
Transition frequency
G-4011
fr
(MH2)
20
~
/
10 Veg =15V
t=10MHz
0
2 8 2 & 6 8
101 1 Ic &)
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BUX 12

Collector-base capacitance

G-4020
Ccao
(pF)
\
\\
2 N
10?
8 N
™
6
4
2
10 -
2
' 10 10 Veg ()

Fig. 1 — Clamped E y test circuit

S0V

TEST CONDITIONS:
V2 |-Vgg | =2V
Ic/ig =8

Tvclamp

Yp =adjusted for
nominal Ic

Rgg=>1 I{

5- 3691

Clamped reverse bias
safe operating areas

6-4023

le

(A)

T CIRCUIT OF FIG.1

A " 2 4 8
10°yeglctamp) (V)

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

TEST CONDITIONS:
Ve =150V

Rc = T
INPUT PULSE
pulse width =10 us
tpaty < S0ns
duty cycle =1%

Ve ~VcE(sat)

g1
gz +°

S-3686

Vee

10000

T
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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 voltage, fast switching applications.

ABSOLUTE MAXIMUM RATINGS

Vees
Vcer
Veeo
Veso
Ic
lem
I
Ptot
stg
T

Collector-emitter voltage (Vge = 0)
Collector-emitter voltage (Rge <100Q)
Collector-emitter voltage (Ig = 0)
Base-emitter voltage (Ic = 0)

Collector current

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

Total power dissipation at Tcaee <25°C
Storage temperature

Junction temperature

400

390

325

7

15

20

3

150

—65 to 200
200

Srrxr<<<<

o

oo

MECHANICAL DATA

436

Dimensions in mm



BUX13

THERMAL DATA

Rinjcase  Thermal resistance junction-case max 1.17 °C/W

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

Parameter Test conditions Min. Typ. Max.|Unit

lces Collector cutoff Vce = 400V 1.5 | mA
current (Vge = 0) Vce = 400V Tease = 125°C 6 [ mA

lceo Collector cutoff Vce = 260V 1.5 | mA
current (Ig = 0)

leBo Emitter cutoff Veg =7V 1| mA
current (Ic = 0)

Vceo (sus)* Collector-emitter Ilc = 100mA 325 \'
sustaining voltage
(Il =0)

Vce say* Collector-emitter Ilc = 4A Ig = 0.8A 08| V
saturation voltage | Ic = 8A lg = 1.6A 151V

Vie (sat)* Base-emitter lc = 8A Ig = 1.6A 1.5
saturation voltage

hee* DG Eurrent gain | I = 4A Ve = 4V 15 60 | —

. |C = 8A VCE = 4V 8 -

fT Traﬁsition Ic = 1A VCE =15V 8 MHz
frequency f = 10MHz

ton Turn-on time Ic = 8A lgs = 1.6A 1.2 | us

VCC = 150V
ts Storage time Ic = 8A 25| us
t; Fall time - {?;:;:3520; 1.6A 1| us

* 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

Vees  Collector-emitter voltage (Vge = 0) . 450 \Y
Veer  Collector-emitter voltage (Rge < 1002) 440 \Y
Veeo  Collector-emitter. voltage (Iz = 0) 400 \Y
Veso Base-emitter voltage (Ic = 0) 7 \'
lc Collector current 10 A
lom Collector peak current (t, <10ms) 15 A
Ig Base current : 2 A
Piot Total power dissipation at Tcase <25°C 150 w
Tetg Storage temperature |-65 to 200 °C
T; Junction temperature 200 °C
MECHANICAL DATA Dimensions in mm
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BUX 14

THERMAL DATA

Rth j-case

Thermal resistance junction-case

max

1.17

°C/w

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

Parameter Test conditions min. Typ. Max.| Unit

lces Collector cutoff Vce = 450V 1.5 | mA
current (Vge = 0) Ve = 450V Tcaee = 125°C 6 | mA

lceo Collector cutoff Vce = 320V 1.5 | mA
current (Ig = 0)

lego Emitter cutoff Veg =7V 1| mA
current (lc = 0)

Vceo (sus)"Collector-emitter lc = 100mA 400 \%
sustaining voltage
(ls=0)

VeE say” Collector-emitter lc = 3A lg = 0.6A 06| V
saturation voltage | Ic = 6A Ig = 1.2A 15( V

VBE (sat)* Base-emitter Ilc = 6A Ig = 1.2A 1.5
saturation voltage

hgg* DC current gain lc =3A Vce = 4V 15 60 | —

4 lC = 6A VCE = 4V 8 -

fr Transition lc=1A Vee = 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 lg;=—lgo=1.2A 3| us
1 Fall time Vee = 150V 12 | 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

Vego  Collector-base voltage (I ¢=0) 160 Vv
Veex Collector-emitter voltage. (Vg = -1.5 V) 160 Vv
Veeo  Collector-emitter voltage (| g=0) 125 \%
Veso Emitter-base voltage (1 c=0) 7 \Y
Ic Collector current 50 A
lom Collector peak current (t,=10ms) 60 A
Ig Base current 10 A
Piot Total power dissipation at T ¢ <25°C 350 W
T Storage temperature -65t0 200 °C
T Junction temperature 200 °C
MECHANICAL DATA Dimensions in mm

e
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BUX 20

THERMAL DATA

Rth j-case

Thermal resistance junction-case

max 0.5

°C/W

ELECTRICAL CHARACTERISTI CS(Tcase =25° unless otherwise specified)

Parameter Test conditions Min. Typ. Max. | Unit
lceo Collector cutoff Vce=100V 3| mA
current (1 3=0)
lcex Collector cutoff V=160V  Vge=-1.5V 3| mA
current T case=125°C
VCE=160V VBI::'1.5V 12 mA
lego Emitter cutoff Veg=5V 1] mA
current (1;=0)
Vceo (sus) “Collector-emitter I =200mA 125 \%
sustaining voltage
Vego Emitter-base g =50mA 7 \Y
voltage
(Ic=0)
Ve say® Collector-emitter lc =25A lg =2.5A 03 06| V
saturation voltage Ic =50A lg =5A 055 1.2 | V
VBE(sat)‘ Base-emitter IC =50A lB =5A 1.35 2 \'
saturation voltage
hee* DCcurrent gain lc =26A V gg=2V 20 60 —
| c =50A V CE=4V 10 -
Isp Second breakdown | V=40V  t=1s 1.5 A
collector current V=20V t=1s 17.5 A
fr Transition frequency | V=15V lc =2A 8 MHz
f =10MHz
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ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max. | Unit
ton Turn-on time I =50A | gy =5A 0.4 15| ps
(fig. 2) V=60V
ts Storage time 0.85 1.2 | pus
(fig. 2)
IC =50A ' B1 =5A
t, Fall time lee =5A V=60V 0.1 03] ps
(fig. 2) '
Clamped Eg, Vlamp=125V 50 A
Collector current L =500uH
(fig. 1)
* Pulsed: pulse duration =300 us, duty cycle <2%
Safe operating areas Derating curves
G- 4194 G-1665
lc Ic MAX PULSED PULSE OPERATION® ——1 l [ ‘
(A)ms - AN 10 fis [ |
« |ic MAX CONT. AN HH oo ps 1 !
. \\ 1oms
10 4 ==={bC OPERATION =R \ : |
6 X AN
i N /
z \ R
3 \
. |repermue puise N AN
8 |
I ' %5%
4 v
(/,17/)~
. ||
o 1 i
2 4L 68 2 4L 68 2 4L 68
1 10 0?1 V) 0 50 100 150 Teage (°C)
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BUX 20

Thermal transient response

_ e G-3892
Np 55 SEEHES : =
\‘ IT
1
10
T1T]
1 ‘
1
L3 11T
T
s < T
L= o 6=% E%
i a T 1T H
THT T
I T
102 LN b3
S 6:02
+6 = 0. ]
- =005
T ]
5 -0
0 I {
105 10-% 10-3 10-2 10-! T(sec)
Collector-emitter saturation voltage
G-3912
Vce(sa