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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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IDENTITY

Late in 1957, SGS was founded around a team of
researchers who were already carrying out pioneer
work in the field of semiconductors. From that small
nucleus, the company has evolved into a Group of
Companies, operating on a worldwide basis as a
broad range semiconductor producer, with billings well
over a quarter billion dollars and employing about
7500 people.

The SGS Group of Companies has now reached a
total of 11 subsidiaries, located in Brazil, France,
Germany, ltaly, Malta, Malaysia, Singapore, Sweden,
Switzerland, United Kingdom and the USA.

To go with its logo, the company takes the motto
“Technology and Service”, underlining the accent
given to the development of state-of-the-art
technologies and the corporate commitment to offer
customers the best quality and service in the industry.
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ALPHANUMERICAL INDEX

Type Page | Type Page | Type Page
BD157 70 | BD332 91| BD710 115
BD158 70 | BD333 91| BD711 115
BD159 70 | BD334 91| BD712 115
BD175 72 | BD335 91| BD905 121
BD176 72 | BD336 91| BD906 121
BD177 72 | BD433 97 | BD907 121
BD178 72 | BD434 97 | BD908 121
BD179 72 | BD435 97 | BD909 121
BD180 72 | BD436 97 | BD910 121
BD233 78 | BD437 97 | BD911 121
BD234 78 | BD438 97 | BD912 121
BD235 78 | BD439 97 | BDV64 127
BD236 78 | BD440 103 | BDV64A 127
BD237 78 | BD441 103 | BDV64B 127
BD238 78 | BD442 103 | BDV65 127
BD239 84 | BD533 106 | BDV65A 127
BD239A 84 | BD534 106 | BDV65B 127
BD239B 84 | BD535 106 | BDW51 132
BD239C 84 | BD536 106 | BDW51A 132
BD240 84 | BD537 106 | BDW51B 132
BD240A 84 | BD538 106 | BDW51C 132
BD240B 84 | BD675 110 | BDW52 132
BD240C 84 | BD675A 110 | BDW52A 132
BD241 87 | BD676 110 | BDW52B 132
BD241A 87 | BD676A 110 | BDW52C 132
BD241B 87 | BD677 110 | BDWO91 139
BD241C 87 | BD677A 110 | BDW92 139
BD242 87 | BD678 110 | BDW93 145
BD242A 87 | BD678A 110 | BDWS93A 145
BD242B 87 | BD679 110 | BDW93B 145
BD242C 87 | BD679A 110 | BDW93C 145
BD243 89 | BD680 110 | BDW94 145
BD243A 89 | BD680A 110 | BDW94A 145
BD243B 89 | BD681 110 | BDW94B 145
BD243C 89 | BD682 110 | BDW94C 145
BD244 89 | BD705 115 | BDX33 148
BD244A 89 | BD706 115 | BDX33A 148
BD244B 89 | BD707 115 | BDX33B 148
BD244C 89 | BD708 115 | BDX33C 148
BD331 91 | BD709 115| BDX34 148




ALPHANUMERICAL INDEX

Type Page | Type Page | Type Page
BDX34A 148 | BSW67 197 | BU930Z 282
BDX34B 148 | BSW68 197 | BU930zP 282
BDX34C 148 | BU125 201 | BU931R 287
BDX53 155 | BU125S 205 | BU931RP 287
BDX53A 155 | BU208 209 | BU932R 287
BDX53B 155 | BU208A 209 | BU932RP 287
BDX53C 155 | BU208D 209 | BU999 293
BDX53E 158 | BU325 215 | BUR5BO 295
BDX53F 158 | BU326 220 | BURS0S 295
BDX53S 164 | BU326A 220 | BURb1 301
BDX54 155 | BU326S 225 | BURB2 307
BDX54A . 155 | BU406 229 | BUT11 313
BDX54B 155 | BU406D 235 | BUT11A 313
BDX54C 155 | BU406H 229 | BUT13 318
BDX54E 158 | BU407 241 | BUT13P 318
BDX54F 158 | BU407D 235 | BUV20 325
BDX54S 164 | BU407H 241 | BUV21 3256
BDX85 170 | BU408 229 | BUV22 325
BDX85A : 170 | BU408D 235 | BUV23 328
BDX85B 170 | BU426 247 | BUV24 328
BDX85C 170 | BU426A 247 | BUV25 328
BDX86 170 | BU508 250 | BUV46 331
BDX86A 170 | BUS08BA 250 | BUV47 333
BDX86B 170 | BU508D 250 | BUV47A 333
BDX86C 170 | BU8O01 256 | BUV48 342
BDX87 177 | BU806 261 | BUV48A 342
BDX87A 177 | BU8B0O7 261 | BUV48B 352
BDX878B 177 | BU810 267 | BUV48C 352
BDX87C 177 | BU910 600 | BUW11 358
BDX88 177 | BU911 600 | BUW11A 358
BDX88A 177 | BU912 600 | BUW12 364
BDX88B 177 | BU920 271 | BUW12A 364
BDX88C 177 | BU920P 277 | BUW22 367
BDY§7 184 | BU920T 277 | BUW22A 367
BDY58 184 | BU921 271 | BUW22AP 367
BDY90 187 | BU921P 277 | BUW22P 367
BDY91 187 | BU921T 277 | BUW32 374
BDY92 187 | BU922 271 | BUW32A 374
BFX34 189 | BU922P 277 | BUW32AP 374
BSS44 193 | BU922T 277 | BUW32P 374
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Type Page | Type Page | Type Page
BUW34 381 | BUY48 492 | MJ4030 528
BUW35 381 | BUY49P 497 | MJ4031 528
BUW36 381 | BUY49S 499 | MJ4032 528
BUW42 390 | BUY68 503 | MJ4033 528
BUW42A 390 | BUYB9A 507 | MJ4034 528
BUW42AP 390 [ BUY69B 507 | MJ4035 528
BUWA42pP 390 | BUY®69C 507 | MJ4502 516
BUW44 395 | D44C1 510 | MJ10004 530
BUW45 395 | D44C2 510 | MJ10004P 530
BUW46 395 | D44C3 510 | MJ10005 530
BUX10 400 | D44c4 510 | MJ10005P 530
BUX10P 406 | D44Cb 510 | MJ11011 533
BUX11 409 | D44Cé6 510 [ MJ11012 533
BUX11N 415 | D44C7 510 | MJ11013 533
BUX12 421 | D44C8 510 | MJ11014 533
BUX13 427 | D44C9 510 | MJ11015 533
BUX14 429 | D44C10 510 | MJ11016 533
BUX20 431 | D44C11 510 | MJE170 539
BUX21 437 | D44C12 510 | MJE171 539
BUX22 443 | D44H1 512 | MJE172 539
BUX40 449 | D44H2 512 | MJE180 539
BUX41 455 | D44H4 512 | MJE181 539
BUX41N 461 | D44H5 512 | MJE182 539
BUX42 467 | H44H7 512 | MJE200 543
BUX43 473 | D44H8 512 [ MJE210 543
BUX44 475 | D44H10 512 | MJE340 549
BUX46 477 | D44H11 512 | MJE340T 549
BUX47 333 | D44Q1 514 | MJE350 549
BUX47A 333 | D44Q3 514 | MJE350T 549
BUX48 342 | D44Q5 514 | MJE370 553
BUX48A 342 | MJ802 516 | MJE371 559
BUX48B 352 | MJ900 522 | MJE520 553
BUX48C 352 | MJ901 522 | MJE521 559
BUX80 479 -MJ1000 522 | MJE700 565
BUX84 484 | MJ1001 522 | MJE701 565
BUX84A 484 | MJ2500 524 | MJE702 565
BUX98 486 | MJ2501 524 | MJE703 565
BUX98A 486 | MJ2955 526 | MJEBOO 565
BUX98C 488 | MJ3000 524 | MJE8O1 565
BUY47 492 | MJ3001 524 | MJE802 565




ALPHANUMERICAL INDEX

Type Page | Type . Page | Type Page
MJE803 565 | SGS6388 610 | TIP41A 644
MJE2955T 570 | SGS10004 613 | TIP41B 644
MJE3055T 570 | SGS10004P 613 | TIP41C ) 644
MJE3439 573 | SGS10005 613 | TIP42 644
MJE3440 573 | SGS10005P 613 | TIP42A 644
MJE 13004 577 | SGS13002 616 | TIP42B 644
MJE 13005 577 | SGS13002T 616 | TIP42C 644
MJE 13006 582 | SGS13003 616 | TIP47 646
MJE 13007 582 | SGS13003T 616 | TIP48 646
MJE13007A 582 | SGSD00030 621 | TIP49 646
MJE 13008 591 | SGSD00031 621 | TIP50 646
MJE13009 591 | SGSD100 627 | TIP51 652
SGS110 661 | SGSD200 627 | TIP52 652
SGS111 661 | SGSD310 632 | TIP53 652
SGS112 661 | SGSD311 632 | TIP54 652
SGS115 661 | TIP29 634 | TIP100 655
SGS116 661 | TIP29A 634 | TIP101 655
SGS117 661 | TIP29B 634 | TIP102 655
SGS120 597 | TIP29C 634 | TIP105 655
SGS121 597 | TIP30 634 | TIP106 655
SGS122 597 | TIP30A 634 | TIP107 655
SGS125 597 | TIP30B 634 | TIP110 661
SGS126 597 | TIP30C 634 | TIP111 661
SGS127 597 | TIP31 637 | TIP112 661
SGS130 674 | TIP31A 637 | TIP115 661
SGS131 674 | TIP31B 637 | TIP116 661
SGS132 674 | TIP31C 637 | TIP117 661
SGS135 674 | TIP32 637 | TIP120 668
SGS136 674 | TIP32A 637 | TIP121 668
SGS137 674 | TIP32B 637 | TIP122 668
SGS340 549 | TIP32C 637 | TIP125 668
SGS350 549 | TIP35 642 | TIP126 668
SGS910 600 | TIP35A 642 | TIP127 668
SGS911 600 | TIP35B 642 | TIP130 674
SGS912 600 | TIP35C 642 | TIP131 674
SGS3055 605 | TIP36 642 | TIP132 674
SGS3439 573 | TIP36A 642 | TIP135 674
SGS3440 573 | TIP36B 642 | TIP136 674
SGS6386 610 | TIP36C 642 | TIP137 674
SGS6387 610 | TIP41 644 | TIP140 677
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Type Page | Type Page | Type Page
TIP141 677 | 2N5192 726 | 2N6039 786
TIP142 677 | 2N5193 726 | 2N6042 791
TIP145 677 | 2N5194 726 | 2N6045 791
TIP146 677 | 2N5195 726 | 2N6107 793
TIP147 677 | 2N5301 732 | 2N6109 793
2N3055 682 | 2N5302 732 | 2N6111 793
2N3439 686 | 2N5303 732 | 2N6121 795
2N3440 686 | 2N5336 740 | 2N6122 795
2N3713 690 | 2N5337 740 | 2N6123 795
2N3714 690 | 2N5338 740 | 2N6124 795
2N3715 690 | 2N5339 740 | 2N6125 795
2N3716 690 | 2N5415 745 | 2N6126 795
2N3771 696 | 2N5416 745 | 2N6282 801
2N3772 696 | 2N5629 749 | 2N6283 801
2N3789 690 | 2N5655 756 | 2N6284 801
2N3790 690 | 2N5656 756 | 2N6285 801
2N3791 690 | 2Nb5657 756 | 2N6286 801
2N3792 690 | 2N5671 760 | 2N6287 801
2N4234 701 | 2N5672 760 | 2N6288 793
2N4235 701 | 2N5679 764 | 2N6290 793
2N4236 701 | 2N5680 764 | 2N6292 793
2N4398, 732 | 2N5681 766 | 2N6386 807
2N4399 732 | 2N5682 766 | 2N6387 807
2N4895 704 | 2N5745 732 | 2N6388 807
2N4896 704 | 2N5875 768 | 2N6486 810
2N4897 704 | 2N5876 768 | 2N6487 810
2N4918 708 | 2N5877 768 | 2N6488 810
2N4919 708 | 2N5878 768 | 2N6489 810
2N4920 708 | 2N5883 774 | 2N6490 810
2N4921 708 | 2N5884 774 | 2N6491 810
2N4922 708 | 2N5885 774 | 2N6496 714
2N4923 708 | 2N5886 774 | 2N6497 813
2N5038 714 | 2N6029 749 | 2N6498 813
2N5039 714 | 2N6032 781 | 2N6499 813
2N5151 720 | 2N6033 781 | 2N6544 818
2N5152 723 | 2N6034 786 | 2N6545 818
2N5153 720 | 2N6035 786 | 2N6546 823
2N5154 723 | 2N6036 786 | 2N6547 823
2N5190 726 | 2N6037 786 | 2N6702 824
2N5191 726 | 2N6038 786
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SELECTION GUIDE

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

These include epitaxial base (medium voltage, high ruggedness, general purpose) epitaxial planar (high

speed with good voltage capability) multiepitaxial planar (high current switching) and multiepitaxial

mesa (high voltage-high power switching) and NOW N-channel POWER MOS.

A wide choice of packages are available.

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

Many older devices which are less popular for new designs are also in production. Your nearest SGS sales

office or distributor has full details available on request.

TO-39 SOT-82 TO-126
SOT-32



SELECTION GUIDE

GENERAL PURPOSE

THERMAL P-VAPOX Al GLASS

EPITAXIAL BASE - gy 1to 3A; Vego 22 to 100V

NPN and PNP types

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

Medium f+ (2 to 20 MHz)

High ruggedness

INTERNAL SCHEMATIC DIAGRAMS

c C
B B
PNP 5-6896 E NPN 5-6897 E
EPITAXIAL BASE
Ic | Vceo| Vceo |Prot TYPE h @ v e
(A) ) ) w) Package FE Ic | Vce | VcEsat Ic Ig
NPN PNP min (A) | (v) {max(V) (A) (mA)
1 40 40 | 30 | SOT-32 | 2N4921 2N4918 30 (05 1 0.6 1 100
1 40 40 | 30 | TO-220 | TIP29 TIP30 15 (1 4 0.7 1 125
1 60 60 | 30 | SOT-32 | 2N4922 2N4919 30 (05 1 0.6 1 100
1 60 60 | 30 | TO-220 | TIP29A TIP30A 15 |1 4 0.7 1 125
1 80 80 | 30 | SOT-32 | 2N4923 2N4920 30 |05 1 0.6 1 100
1 80 80 | 30 | TO-220 | TIP29B TIP30B 15 {1 4 07 |1 125
1 100 | 100 | 30 | TO-220 | TIP29C TIP30C 15 |1 4 0.7 1 125
2 45 45 | 25 | SOT-32 | BD233 BD234 25 |1 2 0.6 1 100
2 55 45 | 30 | TO-220 | BD239 BD240 15 |1 4 0.7 1 200
2 60 60 | 25 | SOT-32 | BD235 BD236 25 |1 2 0.6 1 100
2 70 60 | 30 | TO-220 | BD239A BD240A 15 |1 4 0.7 1 200
2 90 80 | 30 | TO-220 | BD239B BD240B 15 |1 4 0.7 1 200
2 100 80 | 25 | SOT-32 | BD237 BD238 25 |1 2 0.6 1 100
2 115 | 100 | 30 | TO-220 | BD239C BD240C 15 |1 4 0.7 1 200
3 30 30 | 25 | SOT-32 | MJE520 MJE370 25 |1 1 - - -
3 30 30 | 25 | SOT-82 | SGS520 25 |1 1 - - -
3 40 40 | 40 | TO-220 | TIP31 TIP32 25 |1 4 1.2 3 375
3 45 45 | 30 | SOT-32 | BD175 BD176 40 |1 0.15] 2 0.8 1 100
3 45 45 | 30 | SOT-32 | BD175-10| BD176-10 63 | 0.15| 2 0.8 1 100
3 45 45 | 30 | SOT-32 | BD175-16| BD176-16 | 100 [ 0.15| 2 0.8 1 100
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SELECTION GUIDE

EPITAXIAL BASE (continued)

TYPE @ @
Ic | Veso |VcEo | Prot hee | be [Veg | V Ie I
@ | w1 | i | | Packese NPN PNP min | () | V) max) | (a) (mA)
3 45 45 | 30 | SOT-32 | BD175-6 8D176-6 40 (0.15] 2 0.8 1 100
3 55 45 | 40 | TO-220 | BD241 BD242 25 |1 4 1.2 3 600
3 60 60 | 30 | SOT-32 | BD177 BD178 40 |0.15| 2 0.8 1 100
3 60 60 | 30 | SOT-32 | BD177-10 | BD178-10 63 [0.15] 2 0.8 1 100
3 60 60 | 30 | SOT-32 | BD177-6 BD178-6 40 [0.15( 2 0.8 1 100
3 60 60 | 40 | TO-220 | TIP31A TIP32A 25 |1 4 1.2 3 375
3 70 60 | 40 | TO-220 | BD241A BD242A 25 |1 4 1.2 3 600
3 80 80 | 30 | SOT-32 | BD179 BD180 40 (0.15( 2 0.8 1 100
3 80 80 | 30 | SOT-32 | BD179-10 | BD180-10 63 [0.15| 2 0.8 1 100
3 80 80 | 30 | SOT-32 | BD179-6 BD180-6 40 |0.15]| 2 0.8 1 100
3 80 80 | 40 | TO-220 | TIP318 TIP32B 25 |1 4 1.2 3 375
3 90 80 | 40 | TO-220 | BD2418 BD242B 25 |1 4 1.2 3 600
3 100 | 100 | 40 | TO-220 | TIP31C TIP32C 25 (1 4 1.2 3 375
3 115 | 100 | 40 | TO-220 | BD241C BD242C 25 |1 4 1.2 3 600
4 22 22 36 | SOT-32 | BD433 BD434 50 |2 1 0.5 2 200
4 32 32 36 | SOT-32 | BD435 BD436 50 |2 1 0.5 2 200
4 40 40 40 | SOT-32 | MJE5S21 MJE371 40 |1 1 . - -
4 40 40 | 40| SOT-32 | 2N5190 2N5193 25 (15 | 2 0.6 15 150
4 45 45 36 | SOT-32 | BD437 BD438 40 |2 1 0.6 2 200
4 45 45 40 | TO-220 | 2N6121 2N6124 25 |1 2 0.6 1.5 150
4 60 60 36 | SOT-32 | BD439 BD440 25 |2 1 0.8 2 200
4 60 60 | 40| SOT-32 | 2N5191 2N5194 25 |15 |2 0.6 15 150
4 60 60 | 40| TO-220 | 2N6122 2N6125 25 (15 | 2 0.6 15 150
4 80 80 36 | SOT-32 | BD441 BD442 15 (2 1 0.8 2 200
4 80 80 | 40| SOT-32 | 2N5192 2N5195 20 (15 | 2 0.6 15 150
4 80 80 40 | TO-220 | 2N6123 2N6126 20 |15 | 2 0.6 15 150
5 40 25 15| SOT-32 | MJE200 MJE210 70 (05 |1 0.3 0.5 50
6 40 40 65 | TO-220 | TIP41 TIP42 15 |3 4 15 6 600
6 45 45 65 | TO-220 | BD243 BD244 15 |3 4 15 6 1000
6 60 60 65 | TO-220 | BD243A BD244A 15 (3 4 15 6 1000
6 60 60 65 | TO-220 | TIP41A TIP42A 15 |3 4 15 6 600
6 80 80 65 | TO-220 | BD243B BD244B 15 |3 4 15 6 1000
6 80 80 65 | TO-220 | TIP41B TIP42B 15 |3 4 15 6 600
6 100 | 100 65| TO-220 | BD243C BD244C 15 |3 4 15 6 1000
6 100 100 65| TO-220 | TIP41C TIP42C 15 |3 4 15 6 600
7 40 30 40 | TO-220 | 2N6288 2N6111 30 |4 3 1 3 300
7 60 50 40 | TO-220 | 2N6290 2N6109 30 |4 25 1 25 250
7 80 70 40| TO-220 | 2N6292 2N6107 30 |4 2 1 2 200
8 45 45 50| TO-220 | BD533 BD534 25 |2 2 0.8 2 200
8 60 60 50 | TO-220 | BD535 BD536 25 |2 2 0.8 2 200
8 80 80 50| TO-220 | BD537 BD538 15 |2 2 0.8 2 200
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EPITAXIAL BASE (continued)

SELECTION GUIDE

lc |Veeo |Vceo | Prot TYPE @ @
@ v | v | | Packase NPN PNP :ﬁ: (l:) \(/3;5 :;(E::/t) (:f) (.:.i)
10 60 60 | 1560 | TO-3 2N5877 2N5875 20 4 4 1 5 500
10 70 60 75 | TO-220 | MJE3055T | MJE2955T | 20 4 4 1.1 4 400
10 80 60 | 150 | TO-3 2N3715 2N3791 30 3 2 0.8 5 500
10 80 80 | 150 | TO-3 2N5878 2N5876 20 4 4 1 5 500
10 100 80 | 150 | TO-3 2N3716 2N3792 30 3 2 0.8 5 500
12 45 45 75 | TO-220 | BD705 BD706 20 4 4 1 4 400
12 60 60 75| TO-220 | BD707 BD708 15 4 4 1 4 400
12 80 80 75 | TO-220 | BD709 BD710 15 4 4 1 4 400
12 100 | 100 75| TO-220 | BD711 8D712 15 4 4 1 4 400
15 50 40 (150 | TO-3 2N3771 15 (156 4 1.4 10 1000
15 45 45 90 | TO-220 | BD905 BD906 15 5 4 1 5 500
15 45 45 (125 | TO-3 BDW51 BDW52 20 5 4 1 5 500
15 50 50 | 75| TO-220 | 2N6486 2N6489 20 5 4 1.3 5 500
15 60 60 | 100 | TO-220 | BD907 BD908 15 5 4 1 5 500
15 60 60 | 125 | TO-3 BDW51A BDW52A 20 5 4 1 5 500
15 70 60 90 | SOT-93 | TIP3055 TIP2955 20 4 4 11 4 400
15 100 60 [ 115| TO-3 2N3055 MJ2955 20 4 4 1.1 4 400
15 100 60 | 150 | TO-3 2N3772 15 |10 4 2 15 1500
15 100 60 | 150 TO-3 SGS3055 20 4 4 1 5 500
15 70 70 75| TO-220 | 2N6487 2N6490 20 5 4 1.3 5 500
15 80 80 90| TO-220 | BD909 BD910 15 5 4 1 5 500
15 80 80 | 125( TO-3 BDW51B BDW52B 20 5 4 1 5 500
15 90 90 75| TO-220 | 2N6488 2N6491 20 5 4 1.3 5 500
15 100 | 100 90| TO-220 | BD911 BD912 15 5 4 1 5 500
15 100 | 100 | 125| TO-3 BDW51C BDW52C 20 5 4 1 5 500
16 100 { 100 | 200 TO-3 2N5629 2N6029 25 8 2 1 10 1000
20 80 80 | 200| TO-3 2N5303 2N5745 40 1 2 1 10 1000
25 60 60 | 125| SOT-93 | TIP35A TIP36A 25 15| 4 1.8 15 1500
25 60 60 | 200| TO-3 2N5885 2N5883 35 3 4 1 15 1500
25 80 80 | 125| SOT-93 | TIP35B TIP36B 25 15| 4 1.8 15 1500
25 80 80 | 130 | SOT-93 | SGSD110 | SGSD210 15 5 4 15 16 2000
25 80 80 | 200 TO-3 2N5886 2N5884 35 3 4 1 15 1500
25 100 | 100 | 125| SOT-93 | TiP35C TIP36C 25 15| 4 1.8 15 1500
30 40 40 | 200| TO-3 2N5301 2N4398 40 1 2 0.75 10 1000
30 60 60 | 200| TO-3 2N5302 2N4399 40 1 2 0.75 10 1000
30 100 90 | 200( TO-3 MJ802 MJ4502 25 751 2 0.8 7.5 750
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SELECTION GUIDE

HIGH GAIN GENERAL PURPOSE

EPITAXIAL BASE - Igy 2 to 30A; V¢ 45 to 180V THERMAL A

NPN and PNP types

Medium V¢gp range (45 to 180V)
Medium Switching speed

Medium f1 (2 to 20 MHz)

High ruggedness

Monolithic Darlingtons

INTERNAL SCHEMATIC DIAGRAMS

c oc
f_ ————— — 1 }"‘ _____ — 1
B | ’ 8 |

| 4 | v

| | | |

| " "

L= — | L= |

NPN $-1036/1 E PNP  s-10amn OE
EPITAXIAL BASE
lc |Veso| Vceo | Prot Packege TYPE hee @ lc |Vee| VeEsat @ Ic s
w R wr | NPN PNP min | (A) | (V) [ max (V) | (A) (mA)

2 45 45 | 40- | SOT-32 | BD675 BD676 750 |15 | 3 25 |15 30
2 60 60 | 50 | SOT-82 | $GS110 SGS115 1000 |1 4 25 2 8
2 60 60 | 50 | TO-220 | TIP110 TIP115 1000 |1 4 25 2 8
2 80 80 | 50 | SOT-82 | SGS111 SGS116 1000 |1 4 25 2 8
2 80 80 | 50 [ TO-220 | TIP111 TIP116 1000 |1 4 25 2 8
2 100 [ 100 | 50 | SOT-82 | SGS112 SGS117 1000 |1 4 25 2 8
2 100 | 100 | 50 | TO-220 | TIP112 TIP117 1000 (1 4 25 2 8
4 40 40 | 40 | SOT-32 | 2N6037 2N6034 ‘ 500 {05 | 3 2 2 8
4 45 45 | 40 | SOT-32 | BD675A DB676A 750 (2 3 28 2 40
4 60 60 | 40 | SOT-32 | 2N6038 2N6035 500 (05 | 3 2 2 8
4 60 60 | 40 | SOT-32 | BD677 BD678 750 |15 | 3 25 1.5 30
4 60 60 | 40 | SOT-32 | BD677A BD678A 750 |2 3 2.8 2 40
4 60 60 | 40 | SOT-32 | MJESOO MJE700 100 |4 3 3 4 40
4 60 60 | 40 | SOT-32 | MUE8O1 MJE701 100 (4 3 3 4 40
4 80 80 | 40 | SPT-32 | 2N6039 2N6036 500 |05 | 3 2 2 8
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EPITAXIAL BASE (continued)

SELECTION GUIDE

TYPE @ @

le | Veao | Veeo | Pror Package : hge Ic | Vee| VcEsat Ic Ig

A v v w NPN PNP min | (a) | (v) | max (V) | (a) | (maA)
4 80 80 | 40 | SOT-32 | BD679 BD680 750 |15 | 3 25 15 30
4 80 80 | 40 | SOT-32 | BD679A BD680A 750 |2 3 28 2 40
4 80 80 | 40 ['SOT-32 | MJE8B02 MJE702 100 |4 3 3 4 40
4 80 80 | 40 | SOT-32 | MJE8O3 MJE703 100 |4 3 3 4 40
4 100 | 100 | 40 | SOT-32 | BD681 BD682 750 |15 | 3 25 15 30
4 180 | 180 | 10 | TO-39 | BDW91 BDW92 1000 |2 5 2 2 4
5 60 60 | 65 | SOT-82 | SGS120 SGS125 1000-|3 3 2 3 12
5 60 60 | 65 | TO-220 | TIP120 TIP125 1000 (3 3 2 3 12
5 80 80 | 65 [ SOT-82 | SGS121 $GS126 1000 |3 3 2 3 12
5 80 80 | 65 | TO-220 | TIP121 TIP126 1000 |3 3 2 3 12
5 100 | 100 | 65 | SOT-82 | SGS122 SGS127 1000 |3 3 2 3 12
5 100 | 100 | 65 | TO-220 | TIP122 TIP127 1000 (3 3 2 3 12
6 | 45| 45| 50|TO220 |BDW23 | BOW24 | 750 |2 | 3| 2 |2 8
6 60 60 | 50| TO-220 | BDW23A | BDW24A 750 |2 3 2 2 8
6 60 60 | 60 | SOT-82 | BD331 BD332 750 |3 3 2 3 12
6 80 80 | 50 | TO-220 | BDW23B BDW24B 750 |2 3 2 2 8
6 80 80" | 60| SOT-82 | BD333 BD334 750 |3 3 2 3 12
6 100 | 100 | 50 | TO-220 | BDW23C | BDW24C 750 |2 3 2 2 8
6 100 | 100 | 60 | SOT-82 | BD335 BD336 750 |3 3 2 3 12
6 140 | 140 | 60 | TO-220 | BDX53E BDX54E 500 |2 5 2 2 10
6 150 | 150 | 15 | TO-39 | BDX53S BDX54S 500 |2 5 2 2 8
6 160 | 160 | 60 | TO-220 | BDX53F BDX54F 500 |2 5 2 2 10
8 | 40| 40| 65|TO-220 | 2N6386 10003 | 3| 2 |3 6
8 40 40 | 65| SOT-82 | SGS6386 1000 |3 3 2 3 6
8 | 45| 45| 60|TO-220|BDX53 | BOX54 | 750 |3 | 3| 2 |3 12
8 60 60 | 60| TO-220 | BDX53A | BDX54A 750 |3 3 2 3 12
8 60 60 | 65 | SOT-82 | SGS130 SGS135 1000 |4 4 2 4 16
8 60 60 | 70| TO-220 | TIP130 TIP135 1000 |4 4 2 4 16
8 60 60 [ 75| TO-220 | 2N6043 2N6040 1000 |4 4 2 4 16
8 60 60 | 80| TO-220 | TIP100 TIP105 1000 |3 4 2 3 6
8 60 60 | 90| TO-3 MJ1000 MJ900 1000 |3 3 2 3 12
8 80 80 [ 60| TO-220 | BDX53B BDX54B 750 |3 3 2 3 12
8 80 80 | 65| SOT-82 | SGS131 SGS136 1000 |4 4 2 4 16
8 80 80 | 70 | TO-220 | TIP131 TIP136 1000 |4 4 2 4 16
8 80 80 | 75 | TO-220 | 2N6044 2N6041 1000 |4 4 2 4 16
8 80 80 | 80| TO-220 | TIP101 TIP106 1000 |3 4 2 3 6
8 80 80 { 90| TO-3 MJ1001 MJ901 1000 |3 3 2 3 12
8 100 | 100 | 60 | TO-220 | BDX53C BDX54C 750 |3 3 2 3 12
8 100 | 100 65 | SOT-82 | SGS132 SGS137 1000 |4 4 2 4 18
8 100 [ 100 [ 70 | TO-220 | TIP132 TIP137 1000 |4 4 2 4 16
8 100 | 100 | 75 | TO-220 | 2N6045 2N6042 1000 |3 4 2 3 12
8 100 ( 100 | 80 | TO-220 | TIP102 TIP107 1000 |3 4 2 3 6
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SELECTION GUIDE

EPITAXIAL BASE (continued)

|C Vceo Vceo Piot TYPE h @ ] \Y V. e ] Ig

(A) | (V) | (V) | (W) | Package NPN PNP min (:) (\3;E max (V) (;\:) (mA)
10 45 45 70 | TO-220 | BDX33 BDX34 750 4 3 25 4 8

10 45 45 | 100 | TO-3 BDX85 BDX86 1000 3 3 2 4 16

10 60 60 65 | TO-220 | 2N6387 1000 5 3 2 5 10

10 60 60 65 | SOT-82 | SGS6387 1000 5 3 2 5 10
10 60 60 70 | TO-220 | BDX33A BDX34A 750 4 3 25 4 8

10 60 60 | 100 [ TO-3, BDX85A BDX86A 1000 3 3 2 4 16
10 60 60 | 125 | SOT-93 | TIP140 TIP145 1000 5 4 3 10 40
10 60 60 [ 150 | TO-3 .| MJ3000 MJ2500 | 1000 5 3 2 5 20
10 80 80 | 100 | TO-3 BDX85B BDX86B 1000 3 3 2 4 16

10 80 80 65 | TO-220 | 2N6388 1000 5 3 2 5 10
10 80 80 65 | SOT-82 | SGS6388 1000 5 3 2 5 10

10 80 80 70 | TO-220 | BDX33B BDX34B 750 3(3 25 3 6

10 80 80 | 125 | SOT-93 | TIP141 TIP146 1000 5 4 3 10 40
10 80 80 | 150 | TO-3 MJ3001 MJ2501 1000 5 3 2 5 20
10 100 | 100 70 | TO-220 | BDX33C BDX34C 750 3 3 25 3 6
10 100 | 100 | 100 | TO-3 BDX85C BDX86C 1000 3 3 2 4 16

10 100 100 | 125 | SOT-93 | TIP142 TIP147 1000 5 4 3 10 40
12 45 45 80 | TO-220 | BDW93 | BDW94 750 5 3 2 5 20
12 45 45 | 120 | TO-3 BDX87 BDX88 1000 5 3 2 6 24
12 60 60 80 | TO-220 | BDW93A BDW94A 750 5 3 2 5 20
12 60 60 | 120 | TO-3 BDX87A BDX88A 1000 5 3 2 6 24
12 60 60 | 125 | SOT-93 | BDV65 BDV64 1000 5 4 2 5 20
12 80 80 80 | TO-220 | BDW93B BDW94B 750 5 3 2 5 20
12 80 80 | 120 | TO-3 BDX87B BDX88B 1000 5 3 2 6 24
12 80 80 | 125 | SOT-93 | BDV65A BDV64A 1000 5 4 2 5 20
12 100 | 100 80 | TO-220 | BDW93C BDW94C 750 5 3 2 5 20
12 100 | 100 | 120 | TO-3 BDX87C BDX88C 1000 5 3 2 6 24
12 100 | 100 | 1256 | SOT-93 | BDV65B BDV64B 1000 5 4 2 5 20
16 60 60 | 150 | TO-3 MJ4033 MJ4030 1000 |10 3 4 16 80
16 80 80 | 150 | TO-3 MJ4034 MJ4031 1000 | 10 3 4 16 80
16 100 | 100 | 150 [ TO-3 MJ4035 MJ4032 1000 | 10 3 4 16 80

20 60 60 | 160 | TO-3 2N6282 2N6285 750 | 10 3 3 20 200
20 80 80 | 160 | TO-3 2N6283 2N6286 750 | 10 3 3 20 200

20 100 | 100 | 160 | TO-3 2N6284 2N6287 750 | 10 3 3 20 200
25 80 80 | 130 | SOT-93 | SGSD100 | SGSD200 300 | 20 3 1.75 10 40

30 60 60 | 200 | TO-3 MJ11012 MJ11011 1000 |20 5 4 30 300
30 90 90 | 200 | TO-3 MJ11014 MJ11013 1000 | 20 5 4 30 300
30 120 | 120 | 200 | TO-3 MJ11016 MJ11015 1000 |20 5 4 30 300
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SELECTION GUIDE
LOW POWER FAST SWITCHING

EPITAXIAL PLANAR - Iy 0.3 to 10A; Vceo 40 to 350V
THERMAL P-VAPOX Al

NPN and PNP types OXIDE
Good voltage capability (Vcgs up to 450V)
Low saturation voltage

A\ V22| ]
% ”z % L vt G 7

Low leakage

Very high f+ (up to 100 MHz)

Very high speed

Moderate ruggedness i N ‘i
Total base-collector passivation T T

INTERNAL SCHEMATIC DIAGRAMS

¢ ¢
B B8
PNP  s-eas E NPN s-6097
EPITAXIAL PLANAR
Ic |Veeo| Vceo| Pot Package TYPE hee e - v v e . s
: c |Vee| Vce c

(Al V) | tvr | w) NPN PNP min | (&) | V) | max (V) | (a) (mA)
0.3 350 | 250 | 15 | SOT-32 | MJE3440 30 |0002| 10 0.5 0.05 4
0.3 350 | 250 | 16 | SOT-82 | SGS3440 30 {0002]| 10 05 0.05 4
0.3 | 450 | 350 | 15 | SOT-32 | MJE3439 30 |0002{ 10 05 0.05 4
0.3 450 | 350 | 16 | SOT-82 | SGS3439 30 (0002|110 05 0.05 4
05 275 | 250 [ 20 | SOT-32 | 2N5655 25 (005 | 10 1 0.1 10
0.5 275 | 2560 | 20 | SOT-32 | BD157 30 {005 | 10 - - -
05 275 | 250 | 20 | SOT-82 | SGS157 30 |005 | 10 - - -
0.5 3007 300 | 20 | SOT-32 | MJE340 MJE350 30 |005 | 10 - - -
056 300 | 300 { 20 | SOT-82 | SGS340 SGS350 30 |005 |10 - - -
0.5 325 | 300 | 20 | SOT-32 | 2N5656 25 |005 | 10 1 0.1 10
0.5 325.| 300 | 20 | SOT-32 | BD158 30 (005 | 10 - - —
0.5 325 | 300 | 20 | SOT-82 | SGS158 30 |005 | 10 - - -
0.5 375 | 350 | 20 | SOT-32 | 2N5657 25 |005 | 10 1 0.1 10
0.5 375 | 350 | 20 | SOT-32 | BD159 30 (005 | 10 - - -
05 375 | 350 | 20 | SOT-82 | SGS159 '30 005 | 10 = - -
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SELECTION GUIDE

EPITAXIAL PLANAR (continued)
Ic | Vceo |Vceo | Prot Package TYPE hee @ e |Ver| Vet @ I s
(a) v v NPN PNP min | (A) | (V)| max ::I) (A) (mA)
1 45 45 | 12 | SOT-32 | BD135 BD136 40 | 0.15] 2 0.5 05 50
1 45 45 | 12 | SOT-32 | BD135-10 | BD136-10 63 | 0.15] 2 05 05 50
1 45 45 | 12 | SOT-32 | BD135-16 | BD136-16 | 100 | 0.15| 2 05 0.5 50
1 45 45 | 12 | SOT-32 | BD135-6 BD136-6 40 | 0.15f 2 05 05 50
1 60 60 | 12 | SOT-32 | BD137 BD138 40 | 0.15| 2 0.5 0.5 50
1 60 60 | 12 | SOT-32 | BD137-10 | BD138-10 63 | 0.15| 2 05 0.5 50
1 60 60 | 12 | SOT-32 | BD137-6 BD138-6 40 | 0.15| 2 05 05 50
1 80 80 | 12 | SOT-32 | BD139- BD140 40 | 0.15] 2 05 05 50
1 80 80 | 12 | SOT-32 | BD139-10 [ BD140-10 63 | 0.15| 2 05 05 50
1 80 80 | 12 | SOT-32 | BD139-6 BD140-6 40 | 0.15| 2 05 0.5 50
1 120 | 120 | 10 | TO-39 2N5682 2N5680 40 | 0.25| 2 1 0.5 50
1 200 | 200 | 10 | TO-39 2N5415 30| 0.05| 10 25 0.05 5
1 300 | 260 | 10 | TO-39 2N3440 40 | 0.02| 10 05 0.05 4
1 350 | 300 [ 10 | TO-39 2N5416 30| 0.05| 10 25 0.05 5
1 450 | 350 | 10 | TO-39 2N3439 40 | 0.02( 10 05 0.05 4
15 120 | 120 5| TO-39 BSW67 15| 1 5 1 1 150
15| 150 | 150 5| TO-39 | BSwW68 15| 1 5 1 1 150
2 50 45 | 25 | SOT-32 | BD375 BD376 40| 0.15) 2 1 1 100
2 75 60 | 25 | SOT-32 | BD377 BD378 40 | 0.15 2 1 1 100
2 100 80 | 256 | SOT-32 | BD379 BD380 40| 0.15| 2 1 1 100
3 40 40 6 | TO-39 2N4234 30| 0.25] 1 0.6 1 125
3 60 40 | 12 | SOT-32 | MJE180 MJE170 30| 05 1 0.3 05 50
3 80 60 | 12 | SOT-32 | MJE181 MJE171 50| 0.1 1 0.3 05 50
3 100 80| 12 | SOT-32 | MJE182 MJE172 50| 0.1 1 0.3 0.5 . 50
3 250 | 150 | 10 [ TO-39 BU125S 30| 025 3 15 0.5 50
3 250 | 200 | 10 | TO-39 | BUY49S 40| 05 5 0.2 05 50
5 65 60 5| TO-39 BSS44 40| 2 2 1 5 500
5 100 60 5| TO-39 BFX34 401 2 2 1 5 500
5 100 80 | 12 | TO-39 2N5154 2N5153 70| 25 5 0.7 25 250
5 150 80 7| TO-39 2N4897 40| 2 2 1 5 500
5 100 | 100 6| TO-39 2N5338 20| 5 2 1.2 5 500
5 100 | 100 6 | TO-39 | 2N5339 40| 5 2 1.2 5 500
7 100 60 | 10 | TO-39 BUY68 40| 1 1 1 5 500
7 130 60 { 10 | TO-39 BU125 15| 5 2 1 5 500
7 150 | 120 | 10 | TO-39 BUY47 15| 5 5 1 5 500
7 200 | 170} 10| TO-39 BUY48 15| 5 5 1 5 500
10 80 60 | 60 | TO-3 BDY92 20|10 5 0.5 5 500
10 100 80 | 60| TO-3 BDY91 20|10 5 05 5 500
10 120 | 120 | 60 | TO-3 BDY90 20|10 5 05 5 500
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SELECTION GUIDE

DEFLECTION CIRCUITS

EPITAXIAL PLANAR - Icm 7 to 8A; Vego 150 to 200V

THERMAL P-VAPOX Al
OXIDE

NPN types .
Good voltage capability (Vcgs up to 400V)
Low saturation voltage

Low leakage

Very high f1 (up to 100 MHz)

Very high speed

I—

Moderate ruggedness T
Total base-collector passivation
INTERNAL SCHEMATIC DIAGRAMS
C
B
(1) 5-6897
NPN TRANSISTOR NPN DARLINGTON
EPITAXIAL PLANAR (NPN)
I \Y \Y P e @
o EO
N ceo | re ot Package TYPE hee | 1o |Vee| VeEsar | 1o Is
(A) v v W) (min) | (A} } (V) | max (v) | (A) (mA)
7 330 | 160 | 60 | TO-220 | BU407 1) 10 |5 1 1 5 500
7 400 | 200 | 60 | TO-220 | BU406 (1) 10 |5 1 1 5 500
7 400 | 200 | 60 | TO-220 | BU408 (1 5 |5 1 1 6 1200
7 330 | 150 | 60 | TO-220 | BU407D (2) 8 |5 1 1 5 650
7 400 | 200 | 60 | TO-220 | BU406D (2) 8 |5 1 1 5 650
7 400 | 200 | 60 | TO-220 | BU408D (2) 5 |5 1 1 6 1200
8 330 | 150 | 60 | TO-220 | BU807 (3) 100 |5 2 15 5 50
8 400 | 200 [ 60 | TO-220 | BUBO6 (3) 100 |5 2 15 5 50
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SELECTION GUIDE

HIGH POWER FAST SWITCHING

MULTIEPITAXIAL PLANAR - Igy 1 to 70A; Vgeo 30 to 400V

NPN types

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

P-VAPOX

Total base-collector passivation %" L
INTERNAL SCHEMATIC DIAGRAM
8
5-6897
MULTIPEPITAXIAL PLANAR (NPN)
@ @
lc | Vceo |Vceo |Prot h
TYPE FE Ic | Vce| VcEsat Ic Ig

(@ | W | )| | Packese min) | &) | V) | max ) | &) | (ma)
1 350 250 | 40 | TO-220 | TIP47 10 |1 10 1 1 200
1 400 | 300 | 40 | TO-220 | TIP48 10 |1 10 1 1 200
1 450 | 350 | 40 | TO-220 | TIP49 10 |1 10 1 1 200
1 500 | 400 | 40 | TO-220 | TIP50 10 |1 10 1 1 200
3 200 | 200 | 25 |SOT-32 | BU325 30 |05 5 15 05 50
3 250 | 200 | 15 |SOT-32 | BUY49P 40 |05 5 0.2 0.5 50
4 40 30 | 30 | TO-220 | D44cC1 25 0.2 1 05 1 100
4 40 30 | 30 | TO-220 | D44C2 100 |0.2 1 0.5 1 50
4 40 30 | 30 | TO-220 | D44C3 40 |0.2 1 0.5 1 50
4 55 45 | 30 | TO-220 | D44cs 25 |0.2 1 0.5 1 100
4 55 45 | 30 | TO-220 | D44C5 100 |0.2 1 05 1 50
4 55 45 | 30 | TO-220 | D44C6 40 |0.2 1 05 1 50
4 70 60 | 30 | TO-220 | D44C7 25 |0.2 1 05 1 100
4 70 60 | 30 | TO-220 | D44C8 100 (0.2 1 05 1 50
4 70 60 | 30 | TO-220 | D44C9 40 |02 1 0.5 1 50
4 90 80 | 30 | TO-220 | D44c10 25 |02 1 0.5 1 100
4 90 80 | 30 | TO-220 | D44c11 100 |0.2 1 0.5 1 50
4 90 80 | 30 | TO-220 | D44C12 40 |0.2 1 0.5 1 50
4 200 | 125 | 31 | TO-220 | D44Q1 30 |02 ]| 10 1 2 200
4 250 | 175 | 31 | TO-220 | D44Q3 30 |02 | 10 1 2 200
4 300 | 225 | 31 | TO-220 | D44Q5 30 (02| 10 1 2 200
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SELECTION GUIDE

MULTIEPITAXIAL PLANAR (continued)

@ @
lc [Veeo| Vceo| Prot h v
Package TYPE FE | Ic |Vce[ VcEsat | Ic s

@ | w || T (min) [ (A) | V) | max (v) [ (A) | (mA)

7 | 140 90 | 50| TO-220 | 2N6702 20 5 |2 0.8 5 500
10 30 30 | 50 | TO-220 | D44H1 35 2 |1 1 8 800
10 30| 30| 50| TO-220 | D44H2 60 2 (1 1 8 400
10 45 45 | 50| TO-220 | D44H4 35 2 |1 1 8 800
10 45 45 | 50 TO-220 | D44H5 60 2 11 1 8 400
10 60 60 | 50| TO-220 | D44H7 35 2 |1 1 8 800
10 60 60 | 50| TO-220 | D44H8 60 2 (1 1 8 400
10 80 80 | 50 | TO-220 | D44H10 35 2 |1 1 8 800
10 80 80 | 50 TO-220 | D44H11 60 2 (1 1 8 400
12 | 300 | 250 | 120 | TO-3 BUX42 8 6 |4 1.2 4 400
15 | 250 200 | 120 | TO-3 BUX41 8 8 |4 1.2 4 400
18 220 | 160 | 120 | TO-3 BUX41N 8 12 |4 1.2 8 800
20 | 120 75 | 140 | TO-3 2N5039 20 |10 |5 1 10 1000
20 | 160 90 | 140 | TO-3 2N5038 20 |12 (5 1 12 1200
20 | 160 | 125 | 120 | TO-3 BUX40 8 |15 |4 1.2 10 1000
20 220 | 160 | 150 | TO-3 BUX11N 10 15 | 4 0.6 8 800
20 | 250 | 200 | 150 | TO-3 BUX11 10 |12 |4 0.6 6 600
20 300 | 250 | 150 | TO-3 BUX12 10 10 |4 1 5 500
25 120 80 | 1756 | TO-3 BDY57 20 10 |4 1.4 10 1000
25 | 160 | 125 | 106 | SOT-93 | BUX10P 10 |20 |4 0.6 10 1000
25 | 160 | 125 | 150 | TO-3 BUX10 10 |20 |4 0.6 10 1000
25 160 | 125 | 175 | TO-3 BDY58 20 |10 |4 1.4 10 1000
25 160 | 140 | 106 | SOT-93 | BU999 12 |25 |2 0.8 10 1000
30 | 120 90 | 140 | TO-3 2N5671 20 |15 |2 0.75 15 1200
30 | 150 | 120 | 140 | TO-3 2N5672 20 |15 |2 0.75 15 1200
40 150 | 120 | 140 | TO-3 2N6033 10 (40 |2 1 40 4000
40 | 250 | 200 | 250 | TO-3 BUV21 10 |25 |4 0.6 12 1200
40 | 300 | 200 | 250 | TO-3 BUR21 10 |25 |4 0.6 12 1200
40 | 300 | 250 | 250 | TO-3 BUV22 10 (20 |4 1 10 1000
40 | 300 | 250 | 350 | TO-3 BUX22 10 |20 |4 1 10 1000
40 350 | 250 | 250 | TO-3 BUR22 10 |20 |4 1 10 1000
50 | 120 90 | 140 | TO-3 2N6032 10 |50 | 26| 1.3 50 5000
50 | 160 | 125 | 250 | TO-3 BUV20 10 |50 |4 0.6 25 2500
50 | 200 | 125 | 250 | TO-3 BUR20 10 |50 |4 1 25 2000
60 | 300 | 200 | 350 | TO-3 BURS51 15 |50 (4 30 2000
60 | 350 | 250 | 35C | TO-3 BUR52 15 |40 |4 1.8 25 2000
70 | 200°| 125 | 350 | TO-3 BUR50 15 |50 |4 1 35 2000
70 200 | 125 | 350 | TO-3 BURS50S 15 50 |4 1 35 2000
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SELECTION GUIDE

AUTOMOTIVE IGNITION

MULTIEPITAXIAL PLANAR - Igy 6 to 15A; V¢go 350 to 450V

THERMAL P-VAPOX AL
NPN types OXIDE

I range up to 15A
Good hgg linearity
Very low leakage

High switching speed
High Egp, capability N
Total base collector passivation 7

R—
=
+

INTERNAL SCHEMATIC DIAGRAMS

5-10360 3

s-enes 1) 3
MULTIEPITAXIAL PLANAR (NPN)

@ @
(f, V(CVB)O v:i,E)O I:x,t Package TYPE hee lc | Vce| VcEsst lc Is
(min) | (A) | (V) |max (V) (A) (mA)
6 | 400 | 350 | 60 | TO-220 | BU910 20 | 4 |18 1.8 25 | 50
6 | 400 | 350 | 60 (SOT-82 | SGS910 20 [ 4 |18 1.8 25 |50
6 | 450 | 400 | 60 | TO-220 | BU911 20 | 4 |18 1.8 25 | 50
6 | 450 | 400 | 60 | SOT-82 | SGS911 20 | 4 |18 1.8 25 | 50
6 | 500 | 450 | 60 | TO-220 | BU912 20 | 4 |18 1.8 2 50
6 | 500 | 450 | 60 | SOT-82 | SGS912 20 | 4 |18 1.8 2 50
8 | 650 | 400 | 70'| TO-220 | SGSD00020 (1 7000 | 1 |5 4 3 3
10 400 | 350 | 105 | SOT-93 | BU920P 50 7118 1.8 5 50
10 450 | 400 | 105 | SOT-93 | BU921P 50 7 118 1.8 5 50
10 | 500 | 450 | 105 | SOT-93 | BU922P 50 | 7 |18 1.8 5 50
10 | 400 | 350 | 125 | TO-3 BU920 50 | 7 |18 1.8 5 50
10 | 450 | 400 | 125 | TO-3 BU921 50 | 7 |18 1.8 5 50
10 | 500 | 450 | 125 | TO-3 BU922 50 | 7 |18 1.8 5 50
15 | 350 | 350 | 150 | SOT-93 | BU930ZP (2) 80 | 8 |18| 2 10 150
15 | 350 [ 350 | 175 | TO-3 BU930Z (2) 80 | 8 18| 2 10 150
15 | 400 | 350 | 105 | SOT-93 | BU930P 40 |10 | 1.8 1.8 8 100
15 | 450 | 400 | 105 | SOT-93 | BU931P 40 |10 | 1.8 1.8 8 100
15 | 450 | 400 | 125 | SOT-93 | BU931RP 40 |10 | 1.8 1.6 7 70
15 | 500 | 450 | 105 [ SOT-93 | BU932¢ 53 |1 8|18 18 8 150
15 | 400 | 350 | 150 | TO-3 Bu930 40 (10 | 1.8 1.8 8 100
15 | 450 | 400 | 150 | TO-3 BU931 40 (10 | 1.8 1.8 8 100
15 | 450 | 400 | 150 | TO-3 BU931R 40 (10 | 1.8 1.6 7 70
15 | 500 | 450 | 150 | TO-3 BU932 53 | 8 |18 1.8 8 150
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SELECTION GUIDE

HIGH VOLTAGE FAST SWITCHING

MULTIEPITAXIAL PLANAR - Icm 2 to 28A; Vego 350 to 400V

THERMAL P-VAPOX AL
0XIDE

NPN types

Ic range up to 28A
Monolithic speed-up diode
Very low leakage

High switching speed

High Eqp, capability ! L
Total base-collector passivation

:
INTERNAL SCHEMATIC DIAGRAMS
C
e
MULTIEPITAXIAL PLANAR (NPN)
‘@ @

I V, Vv P

N C80| TCEQ | Ttot Package TYPE hre Ic |Vce| VeEsat Ic s
(A | v v W (min) | (A)| W) | max (v) | (A) | (mA)

3 | 600 | 400 | 35| sOT-32 | BUSO1 100 | 113 ] 22 1 15
7 | 600 | 400 | 75| TO-220 | BUB10O 100 | 2 |2 25 4 200
16 | 450 | 350 | 125 | SOT-93 | SGS10004P 40 | 8|5 1.8 8 400
16 | 450 | 350 | 175 | TO-3 | SGS10004 40 | 8|5 18 8 400
16 | 500 | 400 | 125 | SOT-93 | SGS10005P 40 | 8|5 18 8 400
16 | 500 | 400 |175| TO-3 | SGS10005 40 | 8|5 1.8 8 400
20 | 400 | 350 | 150 | SOT-93 | MJ10004P 50 | 5|5 19 |10 400
20 | 400 | 350 | 175| TO-3 | MJ10004 50 | 5|5 19 |10 400
20 | 450 | 400 | 150 | SOT-93 | MJ10005P 50 | 5|5 19 |10 400
20 | 450 | 400 | 175 | TO-3 | MJ10005 50 | 5|5 19 |10 400
28 | 650 | 400 | 150| SOT-93 | sGSD00030 * 120 |12 | 25| 25 | 12 100
28 | 650 | 400 | 150| TO-3 | SGSD00031 * 120 [12 [25] 25 | 12 100
28 | 600 | 400 | 150| SOT-93 | sGSD311 * 30 |10 |5 25 |18 | 1800
28 | 600 | 400 | 150| TO-3 | sGsp310* 30 [10 |5 25 |18 | 1800

*Without parasitic CE diode
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SELECTION GUIDE

HIGH VOLTAGE FAST SWITCHING

MULTIEPITAXIAL MESA - gy 1.5 to 30A; Veeo 300 to 700V

GLASS AL THERM
NPN types IJ)(IDEM
igh vol \Y
Hfg voltage (Vcgo up to 1200V) -
High power !

Very good Isp, and Egy, performance

High switching speed

P-VAPOX

anaauanine

High f1 (20MHz)

Good stability

INTERNAL SCHEMATIC DIAGRAM

B
$-6897
MULTIEPITAXIAL MESA (NPN)

lc | Veeo | Vceo| Prot h le [ Vee| V | 1

Package TYPE FE [ CE| VCEsat C B
(A | ) v W) (min) | (A) | (V) [ max (V) | (A) (mA)
15| e00| 300| 50| SOT-82 | SGS13002 5 |1 2| 1 1 250
15 | 600| 300| 50| TO-220 | SGS13002T 1 2| 1 1 250
15 | 700| 400 | 50| SOT-82 | SGS13003 5 |1 2|1 1 250
15| 700| 400| 50| TO-220 | SGS13003T 5 |1 2|1 1 250
2 800| 400 | 40| TO-220 | BUX84 5 |1 3| 15 0.3 30
2 800| 400 40 | TO-220 | BUX84A 5 1 1 0.8 0.3 30
2 | 1000| 450 | 40| TO-220 | BUXS5 5 |1 1] 1 1 200
4 600| 300| 75| TO-220 | MJE13004 10 |1 5| 06 |2 500
4 700| 400| 75| TO-220 | MJE13005 10 |1 5| 06 |2 500
5 350| 250 | 80| TO-220 | 2N6497 10 (2510 1 25 500
5 350| 250 | 100 | SOT-93 | TIP51 10 |3 |10] 15 |3 600
5 400| 300| 80| TO-220 | 2N6498 10 |2 |10]| 125 |25 500
5 400| 300 | 100 | SOT-93 | TIP52 10 (3 10 15 3 600
5 450| 350 | 80| TO-220 | 2N6499 10 |25|10]| 15 25 500
5 450| 350 | 100 | SOT-93 | TIP3 10 |3 [10] 15 |3 600
5 500| 400 | 100 | SOT-93 | TIP54 10 |3 [10] 15 |3 600
5 850| 400| 85| TO-220 | BUV46 5 |35| 5| 15 |25 500
5 850| 400 | 100 | TO-220 | BUT11 5 [3 |15| 15 |3 600
5 850| 400 | 100 | SOT-93 | BUW11 5 |3 |15] 15 3 600
5 | 1000| 450 | 100 | TO-220 | BUT11A 5 [25|15| 15 |25 500
5 | 1000| 450 | 100| SOT-93 | BUW11A 5 |25|15| 15 |25 500
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SELECTION GUIDE

MULTIEPITAXIAL MESA (continued)

1 \"J \"J P @ @
¢ €8O | VCEO | Prot | p,oyae TYPE hee | Ic | Vce|Veesst | Ic Is
U I R (min) | (A} | (V) |max (v) | (A) (mA)
6 | 800 375| 75| TO-3 |[BU326* 25 [1 |5 | 15 | 25 500
6 | 800| 375|113 | SOT-93 | BU426 * 25 |1 |5 | 15 | 25 500
6 | 800| 400| 60| TO-3 |BU326S 35 |4 |5 | 15 | 25 500
6 | 900| 400| 75| TO-3 |BU326A * 25 |1 |5 | 15 | 25 500
6 | 900| 400|113 | SOT-93 |BU426A * 25 |06|5 | 15 | 25 500
8 | 600| 300| 80| TO-220 | MJE13006 8 |2 |5 |15 |5 1000
8 | 450| 400[120| 70-3~ |BUX44 8 (4 |4 |15 |a 800
8 | 700| 400| 80| TO-220 | MJE13007 8 |2 |5 | 15 |5 1000
8 | 850| 400 | 80| TO-220 | MJE13007A 8 |2 |5 | 15 |5 1000
8 | 850| 400|125 SOT-93 | BUW12 5 (6 [15] 15 | 6 1200
8 | 850| 400|125 | TO-3 | 2N6545 4 |8 |5 | 15 |5 1000
8 | 1000 450|125 | SOT-93 | BUW12A 5 |5 [15] 15 |5 1000
9 | 850| 400[120][ soT-93 | BUV47 328 [3 | 15 |5 1000
9 | 850| 400]125| TO-3 |BUX47 3 |9 |3 | 15 |6 1200
9 | 1000| 450|120 | SOT-93 | BUV47A 32 (8 [3 | 15 |5 1000
9 | 1000| 450|120 TO-3 |BUX47A 3 |9 |3 | 15 |6 1200
10 | 800| 325[100| TO-3 |BUYe9B 15 |25/10 | 33 |8 2500
10 | 325| 400|120| TO-3 | BUX43 8 |5 |4 |2 5 1000
10 | 450| 400 {150| TO-3 |BUX14 8 |6 |4 |16 |6 1200
10 | 500| 400|125| TO-3 |BUW34 %5 [1 |5 | 15 |5 1000
10 | 800| 400|100 TO-3 | BUX80 5 |5 [15] 15 |5 1000
10 | 800| 400|125| TO-3 | BUW35 5 (1|5 | 15 |5 1000
10 | 1000| 400|100 TO-3 | BUY69A 15 |[25(10 | 33 | 8 2500
10 | 900| 450|125| TO-3 | BUW36 15 [1 |5 | 15 |5 1000
12 | 600| 300 |100| TO-220 | MJE13008 8 |5 |5 | 15 |8 1600
12 | 700| 400|100 | TO-220 | MJE13009 8 |5 |5 | 15 |8 1600
15 | 400 325[160| TO3 |BUX13 8 |8 |4 | 15 |8 1600
15 | 500| 400|175| TO-3 | BUWA44 6 |6 | 15| 3 10 2000
15 | 800| 400|175| TO-3 | BUW45 7 |7 [ 15] 15 |10 2000
15 | 850| 400|150 SOT-93 | BUW13 5 (10 | 15| 15 |10 2000
15 | 850| 400|150 | SOT-93 | BUV48 5 |15 |5 | 15 |10 2000
15 | 850| 400|175| TO-3 | 2N6547 5 |15 |5 | 15 |10 2000
15 | 850| 400|175| TO-3 |BUX48 5 |15 |3 | 15 |10 2000
15 | 900| 450|175| TO-3 | BUWA46 7 |7 | 18| 15 |10 2000
15 | 1000| 450 | 150 | SOT-93 | BUV48A 5 |12 |5 | 15 |8 1600
15 | 1000| 450|150 | SOT-93 | BUW13A 5 |8 | 15| 15 | 8 1600
15 | 1000| 450|175| TO-3 | BUX48A 5 |12 {3 | 15 |8 1600
15 | 500| 500(250| TO-3 | BUV25 15 |4 |4 |1 8 1600
15 | 1200 600|150 | SOT-93 | BUV48B 15 |1 |10 | 2 8 2500
15 | 1200| ~600 [ 175 | TO-3 | BUX48B 15 |1 |10 | 2 8 2500
15 | 1200| 700|150 | SOT-93 | BUV4SC 25110 [3 | 15 |6 1500
15 | 1200| 700 [175| TO-3 | BUX48C 25110 [3 | 15 |6 1500
20 | 450| 400|250 TO-3 |BUV24 15 |6 |4 |1 12 2400
30 | 400( 325(250| TO-3 |BUV23 15 [8 |4 | 1 16 3200
30 | 850| 400|250 TO-3 |BUX98 5 |20 | 15| 15 |20 4000
30 |1000| 450 [250| TO-3 | BUX98A 5 [16 [ 15| 15 |16 3200
30 | 500| 500(350|TO-3 |BUX25 8 |8 [4 |1 8 1600
30 |1000| 600|250 | TO-3 |BUXasB 4 |12 [ 15| 15 |12 3000
30 |1200| 700 (250| TO-3 | BUXesC 4 |12 [ 15| 15 |12 3000

* hgg is typical

29







CROSS REFERENCE GUIDE
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CROSS REFERENCE GUIDE

SGS-ATES SGS-ATES SGS-ATES

TYPE NEAREST PAGE TYPE NEAREST PAGE TYPE NEAREST PAGE
BD135 BD135 * BD195 BD533 106 ||BD244C BD244C 89
BD135-6 |BD135-6 * BD196 BD534 106 ||BD245 BD705 1156
BD135-10 {BD135-10 * BD197 BD535 106 ||BD245A BD707 115
BD135-16 |BD135-16 * BD198 BD536 106 ||BD245B BD709 115
BD136 BD136 * BD199 BD537 106 ||BD245C BD711 115
BD136-6 |BD136-6 * BD200 BD538 106 ||BD246 BD706 115
BD136-10 |BD136-10 * BD201 BD705 115 ||BD246A BD708 115
BD136-15 |BD136-16 * BD202 BD706 115 |{BD246B BD710 115
BD137 BD137 * BD203 BD707 115 ||BD246C BD712 115
BD137-6 |[BD137-6 * BD204 BD708 115 ||BD253 BUW24 *
BD137-10 [BD137-10 * BD205 BD905 121 ||BD253A BUW25 *
BD138 BD138 * BD206 BD906 121 ||BD253B BU136 *
BD138-6 |BD138-6 * BD207 BD907 121 ||BD253C BU326A 220
BD138-10 (BD138-10 * BD208 BD908 121 ||BD262 BD678 110
BD139 BD139 * BD220 BD537 106 ||[BD262A BD680 110
BD139-6 |BD139-6 * BD221 BD533 106 ||{BD262B BP682 110
BD139-10 |BD139-10 * BD222 BD535 106 ||BD263 BD677 110
BD140 BD140 * BD223 BD538 106 [|BD263A BD679 110
BD140-6 |BD140-6 * BD224 BD534 106 |({BD263B BD681 110
BD140-10 |BD140-10 * BD225 BD536 106 ||BD264 BDW24A *
BD157 BD157 70 ||BD226 BD375 * BD264A BDW24B *
BD158 BD158 70 |(BD227 BD376 * BD265 BDW23A *
BD159 BD159 70 ||BD228 BD377 * BD265A BDW23B *
BD165 BD437 97 |[(BD229 BD378 * BD266 BDX54A 155
BD166 BD438 97 ||BD230 BD379 - * BD266A BDX54B 155
BD167 BD439 103 ||BD231 BD380 * BD266B BDX54C 155
BD168 BD440 103 ||BD233 BD233 78 ||BD267 BDX53A 165
BD169 BD441 103 ||BD234 BD234 78 ||BD267A BDX53B 155
BD170 BD442 103 |[BD235 BD235 78 ||BD267B BDX53C 155
BD175 BD175 72 ||BD236 BD236 78 ||BD268 BDW94A 145
BD175-6 |BD175-6 72 ||BD237 BD237 78 ||BD268A BDW94B 145
BD175-10 |BD175-10 72 ||BD238 BD238 78 ||BD269 BDW93A 145
BD175-16 [BD175-16 72 ||BD239 BD239 84 ||BD269A BDW93B 145
BD176 BD176 72 ||BD239A BD239A 84 ||BD271 BD533 106
BD176-6 |BD176-6 72 ||BD239B BD239B 84 (|BD272 BD534 106
BD176-10 [BD176-10 72 ||BD239C BD239C 84 [|BD273 BD535 106
BD176-16 |BD176-16 72 ||BD240 BD240 84 ||BD274 BD536 106
BD177 BD177 72 ||BD240A BD240A 84 |(BD275 BD537 106
BD177-6 |BD177-6 72 ||BD240B BD240B 84 (|BD276 BD538 106
BD177-10 |BD177-10 72 ||BD240C BD240C 84 |(BD277 BD664 *
BD178 BD178 72 ||BD241 BD241 87 ||BD278 BD663 *
BD178-6 |BD178-6 72 ||BD241A BD241A 87 {|BD301 BD533 106
BD178-10 |BD178-10 72 ||BD241B BD241B 87 ||BD302 BD534 106
BD179 BD179 72 ||BD241C BD241C 87 ||BD303 BD535 106
BD179-6 |BD179-6 72 ||BD242 BD242 87 ||BD304 BD536 106
BD179-10 |BD179-10 72 ||BD242A BD242A 87 ||BD311 BDW51A 132
BD180 BD180 72 ||BD242B BD242B 87 ||BD312 BDW5G2A 132
BD180-6 |BD180-6 72 ||{BD242C BD242C 87 ||BD313 BDW51B 132
BD180-10 |BD180-10 72 ||BD243 BD243 89 ||BD314 BDW52B 132
BD185 BD435 97 ||BD243A BD243A 89 |(BD331 BD331 91
BD186 BD436 97 ||BD243B BD243B 89 ||BD332 BD332 91
BD187 .BD437 97 |[BD243C | BD243C 89 ||BD333 BD333 91
BD188 BD438 97 ||BD244 BD244 89 ||BD334 BD334 91
BD189 BD439 103 ||BD244A BD244A 89 ||BD335 BD335 91
BD190 BD440 103 ||BD244B BD2448B 89 |(BD336 BD336 91

* Data sheet available on request.
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CROSS REFERENCE GUIDE

SGS-ATES SGS-ATES SGS-ATES

TYPE NEAREST PAGE TYPE NEAREST PAGE TYPE NEAREST PAGE
BD361 BD433 97 BD596 BD706 115 BD705 BD705 115
BD361A BD433 97 BD597 BD707 115 BD706 BD706 115
BD362 BD434 97 BD598 BD708 115 BD707 BD707 115
BD362A BD434 97 BD599 BD709 115 BD708 BD708 115
BD375 BD375 ¥ BD600 BD710 115 BD709 BD709 115
BD376 BD376 * BD601 BD711 115 BD710 BD710 115
BD377 BD377 * BD602 BD712 115 BD711 BD711 115
BD378 BD378 * BD605 BD905 121 BD712 BD712 115
BD379 BD379 * BD606 BD906 121 BD733 BD533 106
BD380 BD380 * BD607 BDS07 121 BD734 BD534 106
BD433 BD433 97 BD608 BD908 121 BD735 BD533 106
BD434 BD434 97 BD609 BD909 121 BD736 BD534 106
BD435 BD435 97 BD610 BD910 121 BD737 BD533 106
BD436 BD436 97 BD633 BD533 106 BD738 BD534 106
BD437 BD437 97 BD634 BD534 106 BD795 BD705 115
BD438 BD438 97 BD635 BD535 106 BD796 BD706 115
BD439 BD439 103 BD636 BD536 106 BD797 BD707 115
BD440 BD440 103 BD637 BD537 106 BD798 BD708 115
BD441 BD441 103 BD638 BD538 106 BD799 BD709 115
BD442 BD442 103 BD643 BDX563 155 BD800 BD710 115
BD533 BD533 106 BD644 BDX54 155 BD801 BD711. 115
BD534 BD534 106 BD645 BDX53A 155 BD802 BD712 115
BD535 BD535 106 ||BD646 BDX54A 155 ||BD805 BD905 121
BD536 BD536 106 BD647 BDX53B 155 BD806 BD906 121
BD537 BD537 106 BD648 BDX54B 155 BD807 BD907 121
BD538 BD538 106 BD649 BDX53C 155 BD808 BD908 121
BD539 BD241 87 BD650 BDX54C 155 BD809 BD909 121
BD539A BD241A 87 BD663 BD663 * BD810 BD910 121
BD539B BD241B 87 BD664 BD664 * BD895 BDW93 145
BD539C BD241C 87 BD675 BD675 110 BD896 BDW94 145
BD540 BD242 87 BD675A BD675A 110 BD897 BDW93A 145
BD540A BD242A 87 BD676 BD676 110 BD898 BDWO4A 145
BD540B BD242B 87 BD676A BD676A 110 BD899 BDW93B 145
BD540C BD242C 87 BD677 BD677 110 BD900 BDW94B 145
BD543 BD905 121 BD677A BD677A 110 | |BD901 BDW93C 145
BD543A BD907 121 BD678 BD678 110 BD902 BDW94C 145
BD543B BD909 121 BD678A BD678A 110 BD905 BD905 121
BD544 BD906 121 BD679 BD679 110 BD906 BD906 121
BD544A BD908 121 BD679A BD679A 110 BD907 BD907 121
BD544B BD910 121 BD680 BD680 110 | |BD908 BD908 121
BD561 BD437 97 BD680A BD680A 110 BD909 BDS09 121
BD562 BD438 97 BD681 BD681 110 BD910 BD910 121
BD575 BD533 106 BD682 BD682 110 BD911 BD911 121
BD576 BD534 106 BD695A BDX53 155 BD912 BD912 121
BD577 BD535 106 BD696A BDX54 155 BD933 BD239 84
BD578 BD536 106 BD697 BDX53A 155 BD934 BD240 84
BD579 BD537 106 BD697A BDX53A 155 BD935 BD239A 84
BD580 BD538 106 BD698 BDX54A 155 BD936 BD240A 84
BD585 BD533 106 BD698A BDX54A 155 BD937 BD239B 84
BD586 BD534 106 BD699 BDX53B 155 BD938 BD240B 84
BD587 BD535 106 BD699A BDX53B 155 BD939 BD239C 84
BD588 BD536 106 BD700 BDX548 155 BD940 BD240C 84
BD589 BD537 106 BD700A BDX54B 155 BD943 BD533 106
BD590 BD538 106 BD701 BDX53C 155 BD944 BD534 106
BD595 BD705 115 BD702 BDX54C 155 BD945 BD535 106

* Data sheet available on request.
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CROSS REFERENCE GUIDE

SGS-ATES SGS-ATES SGS-ATES

TYPE NEAREST PAGE TYPE NEAREST PAGE TYPE NEAREST PAGE
BD946 BD534 106 | | BDW54 BDW24 * BDX63 BDX85A 170
BD947 BD533 106 |[|BDW54A |BDW24A * BDX63A |BDX85B 170
BD948 BD534 106 |(BDW54B |BDW24B * BDX63B BDX85C 170
BD949 BD241A 87 | |BDW54C  |BDW24C * BDX64 BDX88A 177
BD950 BD242A 87 ||BDW63 BDX53 155 ||BDX64A |BDX88B 177
BDY51 BD241B 87 | |BDW63A |BDX53A 155 ||BDX64B BDX88C 177
BD952 BD242B 87 | |BDW63B [BDX53B 155 |{BDX65 BDX87A 177
BD953 BD241C 87 [|BDWB3C [BDX53C 165 | |BDX65A [BDX878B 177
BD954 BD242C 87 | |BDW64 BDX54 155 ||BDX65B BDX87C 177
BDT62 BDW94A 145 | |BDW64A |BDX54A 155 | |BDX77 BD709 1156
BDT62A BDW94B 145 ||BDW64B |BDX54B 165 ||BDX78 BD710 116
BDT62B BDW94C 145 || BDW64C |BDX54C 155 | |BDX83 BDX87 177
BDT63 BDWS3A 145 | |[BDW73 BDWO3 145 ||BDX83A |BDXS87A 177
BDT63A | BDWS3B 145 | |BDW73A |BDW93A 145 | |[BDX83B BDX87B 177
BDT63B BDW93C 145 | |BDW73B |BDW93B 145 ||BDX83C BDX87C 177
BDT91 BD907 121 | (BDW73C |BDWS3C 145 ||BDX84 BDX88 177
BDT92 BD908 121 | |BDW74 BDW94 145 ||BDX84A |BDX88BA 177
BDT93 BD909 121 | |BDW74A |BDWO4A 145 | |BDX84B BDX88B 177
BDT94 BD910 121 ||BDW74B |BDW94B 145 ||BDX84C |BDX88C 177
BDT95 BD911 121 ||BDW74C |BDWS4C 145 | |BDX85 BDX85 170
BDT96 BD912 121 | |BDWS1 BDWS1 139 ||BDX85A |BD85A 170
DBV64 BDV64 127 | |BDW92 BDW92 139 | [BDX85B BDX858B 170
BDVG4A | BDV64A 127 | |BDW93 BDWS3 145 ||BDX85C BDC85C 170
BDV64B BDV64B 127 {|BDW93A |BDWI3A 145 ||BDX86 BDX86 170
BDV65 BDV65 127 | |BDW93B |BDW93B 145 | |BDX86A |BDX86A 170
BDV65A | BDVE5A 127 ||BDW93C |BDW93C 145 | |BDX86B BDX86B 170
BDV65B BDVE5B 127 | |BDW94 BDW94 145 |(BDX86C |[BDX86C 170
BDW21 BDW21 * BDWO4A  |BDWO94A 145 | |BDX87 BDX87 177
BDW21A |BDW21A * BDW94B  |BDW94B 145 | |BDX87A |BDX87A 177
BDW21B |BDW21B * BDW94C |BDW94C 145 |(BDX87B BDX878B 177
BDW21C | BDW21C * BDX33 BDX33 148 ||BDX87C |BDX87C 177
BDW22 BDW22 * BDX33A |BDX33A 148 | |BDX88 BDX88 177
BDW22A | BDW22A * BDX33B BDX33B 148 | |BDX88A |BDX88A 177
BDW22B | BDW22B * BDX33C BDX33C 148 ||BDX88B BDX88B 177
BDW22C |BDW22C * BDX34 BDX34 148 ||BDX88C |BDX88C 177
BDW23 BDW23 * BDX34A |BDX34A 148 ||BDX91 BDW21A *
BDW23A |BDW23A"° * BDX34B BDX34B 148 ||BDX92 BDW22A *
BDW23B |BDW23B * BDX34C |BDX34C 148 ||BDX93 BDW21B *
BDW23C |BDW23C * BDX53 BDX53 155 | |BDX94 BDW22B *
BDW24 BDW24 * BDX53A |BDX53A 165 | |BDX95 BDW21C *
BDW24A | BDW24A * BDX53B BDX53B 165 | |BDX96 BDW22C *
BDW24B | BDW24B * BDX53C |BDX53C 155 | |BDYb7 BDY57 184
BDW24C |BDW24C * BDX53E BDX53E 158 | |BDY58 BDY58 184
BDW51 BDW51 132 | |BDX53F BDX53F 158 | |BDY90 BDY90 187
BDW51A | BDW51A 132 | |BDX53S BDX538 164 ||BDY91 BDY91 187
BDW51B |BDW51B 132 | |BDX54 BDX54 155 | |BDY92 BDY92 187
BDW51C |BDW51C 132 | |BDX54A |BDX54A 155 | |BFX34 BFX34 189
BDW52 BDW52 132 | |BDXb54B BDX548 155 | |BSS44 BSS44 193
BDW52A | BDW52A 132 ||BDX54C |BDX54C 165 | |BSW67 BSWE7 197
BDW52B | BDW52B 132 | |BDX54E BDXb54E 158 | |BSW68 BSW68 197
BDW52C |BDW52C 132 | |BDX54F BDX54F 158 | |BU104 BUGO6 *
BDW53 BDW23 * BDX54S BDX545 164 ||BU104D BU606D *
BDW53A | BDW23A * BDX62 BDX86A 170 [|BU104DP |BU406D 235
BDW53B | BDW23B * BDX62A |BDX86B 170 | |BU106 BUG07 *
BDW53C |BDW23C * BDX62B BDX86C 170 ||BU107 BUG07 *

* Data sheet available on request.
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CROSS REFERENCE GUIDE

SGS-ATES SGS-ATES SGS-ATES

TYPE NEAREST PAGE TYPE NEAREST PAGE TYPE NEAREST PAGE
BU109 BU607 * BU912 BU912 600 ||BUW13A |BUW13A *
BU109D BU607D * BU920 BU920 271 | [BUW22 BUW22 367
BU110 BU6BO7 * BU920P BU920P 277 ||BUW22A |BUW22A 367
BU111 BUW24 * BU920T BUS20T 277 | |BUW22AP | BUW22AP | 367
BU125 BU125 201 ||BU921 BU921 271 | [BUW22P | BUW22P 367
BU125S BU125S 205 | (BU921P BU921P 277 | |BUW24 BUW24 ¥
BU126 BU126 * BU921T BU921T 277 | |BUW25 BUW25 *
BU129 BUG06 * BU922 BU922 271 | |BUW26 BUW26 *
BU133 BU126 * BU922P BU922P 277 | [BUW32 BUW32 374
BU134 BUW25 ¥ BU922T BUG22T 277 | |BUW32A | BUW32A 374
BU137 BUY69A 507 |(BU930 BU930 * BUW32AP |BUW32AP | 374
BU208 BU208 209 | |BU930P BU930P * BUW32P BUW32P 374

BU208A BU208A 209 |(BU930Z BU930Z 282 | [BUW34 BUW34 381
BU208D BU208D 209 ||BU930ZP | BU94OZP 282 | |BUW35 BUW35 381

BU310 BU607 BU931 BU931 * BUW36 BUW36 381
BU311 BU607 * BU931P BU931P * BUW42 BUWA42 390
BU312 BUGO7 * BU931R BU931R 287 | |BUW42A | BUW42A 390
BU322 BU920 * BU931RP | BU931RP 287 | |BUW42AP | BUW42AP | 390
BU322A BU922 " BU932 BU932 * BUW42P | BUW42P 390
BU323 BU931R 287 | |BU932P BUQ32P * BUW44 BUW44 395
BU323 BU930 * BU932R BU932R 287 | |BUW45 BUW45 395
BU323A BU932 * BU932RP | BU932RP 287 | |BUW46 BUW46 395
BU323A BU932R 287 | |(BU999 BU999 293 | |BUWS7 BUX10 400
BU325 BU325 215 | |BUR20 BUR20 * BUWS58 BUX1IN ~ | 415
BU326 BU326 220 ||BUR21 BUR21 * BUWG66 BUW66 *

BU326A BU326A 220 | |BUR22 BUR22 * BUW67 BUWG7 *

BU326S BU326S 225 | |BUR23 BUV23 328 ||BUW73 BUX11 409
BU361 BUW35 381 |[(BUR24 BUV24 328 | [BUX10 BUX10 400
BU406 BU406 229 | |BURS0 BUR50 295 | (BUX10P BUX10P 406
BU406D BU406D 235 | |BUR50S BUR50S 295 | |BUX10S BUX10 400
BU406H BU406H 229 | |BURG1 BUR51 301 ||BUX11 BUX11 409
BU407 BU407 241 | |BURbG2 BUR52 307 ||BUX1IN |BUXTIN 415
BU407D BU407D 235 | [BUS12 BUW35 381 [|BUX11S BUX11 409
BU407H BU407H 241 | [BUS13 BUX48 342 | |BUX12 BUX12 421
BU408 BU408 229 | |BUS13A BUW46 395 | |BUX13 BUX13 427
BU408D BU408D 235 ||BUT11 BUT11 313 | |{BUX14 BUX14 429
BU411 BU607D 8 BUT11A |[BUT11A 313 | [BUX15 BUW44 475
BU412 BU607D * BUT13 BUT13 318 | [BUX16 BUW24 *

BU426 BU426 247 ||BUT13P BUT13P 318 [|BUX16A [BUW24 *

BU426A BU426A 247 ||BUV20 BUV20 325 | |[BUX16B BUW24 *

BU508 BU508 250 [|BUV21 BUV21. 325 ||BUX16C BUW24 *

BUS08A BUS08A 250 ||BUV22 BUV22 325 | |BUX17 BUX41N 461
BU508D BUS08D 250 ||{BUV23 BUV23 328 [ [BUX17A |BUX42 467
BUG06 BUG06 * BUV24 BUV24 328 | [BUX17B BUWA44 395
BU606D BU606D * BUV25 BUV25 328 | |[BUX17C |BUW44 395
BUG07 BUGO7 * BUV46 BUV46 331 [|BUX18 BUX41 455
BU607D BU607D " BUV47 BUV47 333 | |BUX18A [BUX42 467
BUG08 BUB08 * BUV47A | BUV47A 333 | [BUX18B BUW35 381
BU608D BUB08D ¥ BUV48 BUV48 342 | |BUX18C BUW35 381
BU8OD1 BU8O1 256 ||BUV48A | BUV48A 342 ||BUX20 BUX20 431
BU806 BUB06 261 ||BUW11 BUW11 358 | [BUX20S BUX20S *

BU807 BU807 261 ||BUW11A |BUW1T1A 358 | [BUX22 BUX22 443
-BU810 BU810 267 ||{BUW12 BUW12 364 | |BUX23 BUV23 328
BU910 BU910 600 |[BUW12A | BUW12A 364 | |BUX24 BUV24 328
BU911 BU911 600 ||BUW13 BUW13 * BUX25 BUX25 *
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TYPE NEAREST PAGE TYPE NEAREST PAGE TYPE NEAREST PAGE
BUX28 BU920 271 ||D44C12 D44C12 510 ||MJ13015 |BUW34 381
BUX29 BU921 271 | |D44H1 D44H1 512 |[MJ13330 |BUX41 455
BUX37 BU931 " D44H2 D44H2 512 [|MJ13331 |BUX42 467
BUX37 BU931R 287 | |D44H4 D44H4 512 |[MJ13332 |BUV23 328
BUX40 BUX40 449 | |D44H5 D44H5 512 [|MJ13333 |BUV24 328
BUX41 BUX41 455 | |D44H7 D44H7 512 ||MJ13334 |BUV24 328
BUX41N  |[BUX41N 461 ||D44H8 D44H8 512 ||MJE170 MJE170 539
BUX41S BUX41 455 | |D44H10 D44H10 512 ||MJE171 MJE171 539
BUX42 BUX42 467 | |D44H11 D44H11 512 [|MJE172 MJE172 539
BUX43 BUX43 473 | |D44Q1 D44Q1 514 ||MJE180 MJE180 539
BUX44 BUX44 475 ||D44Q3 D44Q3 514 || MJE181 MJE181 539
BUX45 BUW34 381 ||D44Q5 D44Q5 514 | |MJE182 MJE 182 539
BUX46 BUX46 477 | |MJ424 BUW35 381 ||MJE200 MJE200 543
BUX47 BUX47 333 | |MJ425 BUW35 381 ||MJE210 MJE210 543
BUX47A  |BUX47A 333 | |MJ802 MJ802 516 ||MJE340 MJE340 549
BUX48 BUX48 342 | |MJ900 MJ900 522 ||MJE350 MJE350 549
BUX48A  |BUX48A 342 | |MJ901 MJ901 522 | |MJE371 MJE371 559
BUX48B BUX48B 352 | |MJ1000 MJ1000 522 | |MJE520 MJEB20 553
BUX48C |{BUX48C 352 | (MJ1001 MJ1001 522 | |MJE521 MJE521 559
BUX77 BUX77 * MJ2500 MJ2500 524 | |MJE700 MJE700 565
BUX78 BUX78 * MJ2501 MJ2501 524 ||MJE701 MJE701 565
BUX80 BUX80 479 | |MJ2955 MJ2955 526 | (MJE702 MJE702 565
BUX82 BUX82 * MJ3000 MJ3000 524 | |MJE703 MJE703 565
BUX84 BUX84 484 | |MJ3001 MJ3001 524 | |MJE80OO MJE800 565
BUX84A |BUXS84A 484 | |MJ3029 BUW24 * MJE801 MJE801 565
BUX85 BUX85 * MJ3030 BUW25 * MJE802 MJE802 565
BUX97 BUX97 * MJ3040 BU920 271 ||MJE8O3 MJE8B03 565
BUX97A  |BUX97A " MJ3041 BU920 271 ||[MJE2955T |MJE2955T | 570
BUX978B BUX978B * MJ3042 BU922 271 ||MJE3055T |MJE3055T | 570
BUX98 BUX98 486 | |MJ4030 MJ4030 528 ||MJE3439 |MJE3439 573
BUX98A  |BUX98A 486 | |MJ4031 MJ4031 528 ||MJE3440 |'MJE3440 573
BUX98B BUX98B * MJ4032 MJ4032 528 |[MJE13002 |SGS13002 | 616
BUX98C |BUX98C 488 | |MJ4033 MJ4033 528 ||MJE13003 |SGS13003 | 616
BUY18S BUY18S * MJ4034 MJ4034 528 ||MJE13004 |MJE13004 | 577
BUY47 BUY47 492 ||MJ4035 MJ4035 528 |[|MJE13005 |MJE13005 | 577
BUY48 BUY48 492 | |MJ4502 MJ4502 516 ||MJE13006 |MJE13006 | 582
BUY49P BUY4g9P 497 | IMJ10000 |BU931R 287 ||MJE13007 |MJE13007 | 582
BUY49S BUY49S 499 | IMJ10000 |MJ10004 530 ||MJE13007A| MJE13007A| 582
BUY57 BUX40 449 | |MJ10001 |BU931R 287 ||MJE13008 |MJE13008 | 591
BUY58 BUX41N 461 | I(MJ10001 | MJ10005 530 | [MJE13009 |MJE13009 | 591
BUY68 BUY68 503 ||MJ10002 |BU920P 277 | |SE9300 BDWO93A 145
BUY69A  |BUYB9A 507 | (MJ10003 |BU921P 277 ||SE9301 BDWO3B 145
BUY69B BUY69B 507 ||MJ10004 |MJ10004 530 |[SE9302 BDW93C 145
BUY69C BUY69C 507 ||MJ10004P |MJ10004P | 530 ||SE9303 BDX87A 177
D44c1 D44C1 510 | (MJ10005 | MJ10005 530 ||SE9304 BDX878 177
D44c2 D44c2 510 | |MJ10005P |MJ10005P | 530 ||SE9305 BDX87C 177
D44C3 D44C3 510 | [MJ10012 |BU931 * SE9400 BDWOY4A 145
D44C4 D44C4 510 | |MJ10012 |BU931R 287 | |SE9401 BDW94B 145
D44C5 D44C5 510 ||MJ11011 | MJ11011 533 | |SE9402 BDWSG4C 145
D44C6 D44C6 510 [|{MJ11012 |MJ11012 533 | |SE9403 BDX88A 177
D44cC7 D44C7 510 | |MJ11013 | MJ11013 533 | |SE9404 BDX88B 177
D44C8 D44C8 510 ||MJ11014 |MJ11014 533 | |SE9405 BDX88C 177
D44Cc9 D44C9 510 | |MJ11015 |MJ11015 533 |[SGS110 SGS110 661
D44C10 D44c10 510 | (MJ11016 [MJ11016 533 ||{SGS111 SGS111 661
D44C11 D44C11 510 | (MJ13014 |BUW34 381 [|SGS112 SGS112 661
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SGS115 SGS115 661 || TIP31 TIP31 637 || TIP127 TIP127 668
SGS116 SGS116 661 || TIP31A TIP31A 637 ({ TIP130 TIP130 674
SGS117 SGS117 661 | | TIP31B TIP31B 637 || TIP131 TIP131 674
S$GS120 S$GS120 597 | [ TIP31C TIP31C 637 || TIP132 TIP132 674
SGS121 S§GS121 597 || TIP32 TIP32 637 || TIP135 TIP135 674
5§GS122 5$GS122 597 | | TIP32A TIP32A 637 || TIP136 TiP136 674
SGS125 SGS125 597 || TIP32B TIP32B 637 || TIP137 TIP137 674
SGS126 SGS126 597 || TIP32C TIP32C 637 || TIP140 TIP140 677
SGS127 SGS127 597 || TIP35A TIP35A 642 || TIP141 TIP141 677
SGS130 SGS130 674 || TIP35B TIP358 642 || TIP142 TIP142 677
SGS131 SGS131 674 || TIP35C TIP35C 642 || TIP145 TIP145 677
SGS132 SGS132 674 || TIP3BA TIP36A 642 || TIP146 TIP146 677
SGS135 SGS1356 674 | | TIP36B TIP36B 642 || TIP147 TIP147 677
SGS136 SGS136 674 || TIP36C TIP36C 642 || TIP150 BU910 600
SGS137 SGS137 674 || TIP41 TIP41 644 (| TIP151 BUS10 600
SGS157 §GS157 * TIP41A TIP41A 644 || TIP152 BU911 600
S$GS158 SGS158 * TIP41B TiP41B 644 || TIP660 BU920 271
S$GS159 SGS159 * TIP41C TIP41C 644 || TIP661 BU920 271
SGS340 SGS340 549 | | TIP42 TIP42 644 || TIP662 BU921 271
SGS350 SGS350 549 | | TIP42A TIP42A 644 || TIP2955 TIP2955 *
S$GS520 SGS520 * TIP42B TIP42B 644 || TIP3055 TIP3055 *
SGS910 SGS910 600 | [ TIP42C TiP42C 644 || 2N3055 2N3055 682
SGS911 SGS911 600 || TIP47 TiP47 646 || 2N3418 2N3418 *
SGS912 SGS912 600 || TIP48 TIP48 646 || 2N3419 2N3419 *
SGS3055 | SGS3055 605 | [ TIP49 TiP49 646 || 2N3420 2N3420 *
SGS3439 | SGS3439 573 || TIPSO TIPSO 646 || 2N3421 2N3421 *
SGS3440 | SGS3440 573 || TIP51 TIP51 652 || 2N3439 2N3439 686
SGS6386 | SGS6386 610 || TIP52 TIP52 652 ||2N3440 2N3440 686
SGS6387 | SGS6387 610 || TIP53 TIP53 652 | [ 2N3445 BDW51A 132
SGS6388 | SGS6388 610 || TIP54 TIP54 652 || 2N3446 BDW51B 132
SGS10004 |SGS10004 | 613 || TIP73 BD905 121 || 2N3553 BUYG8 503
SGS10004P | SGS10004P | 613 (| TIP73A BD907 121 || 2N3554 BUY68 503
S$GS10005 {SGS10005 | 613 || TIP73B BD909 121 | [2N3713 2N3713 690
SGS10005P | SGS10005P | 613 || TIP73C BD911 121 |[2N3714 2N3714 690
SGS13002 |SGS13002 | 616 || TIP74 BD906 121 || 2N3715 2N3715 690
SGS13002T|SGS13002T| 616 || TIP74A BD908 121 | | 2N3716 2N3716 690
SGS13003 |SGS13003 | 616 || TIP74B BD910 121 [[2N3719 BSS44 193
SGS13003T|SGS13003T| 616 || TIP74C BD912 121 | | 2N3720 BSS44 193
SGSD100 |SGSD100 627 || TIP100 TIP100 656 |[2N3771 2N3771 696
SGSD110 [SGSD110 * TIP101 TIP101 655 || 2N3772 2N3772 696
SGSD200 |SGSD200 627 || TIP102 TIP102 655 | | 2N3789 2N3789 690
SGSD210 |SGSD210 ¥ TIP105 TIP105 655 | | 2N3790 2N3790 690
SGSD310 [SGSD310 632 || TIP106 TIP106 655 || 2N3791 2N3791 690
SGSD311 | SGSD311 632 || TIP107 TIP107 655 ||2N3792 2N3792 690
SGSD00020 | SGSD00020 |  * TIP110 TIP110 661 || 2N3830 BUY68 503
SGSD00030 | SGSD00030 | 621 || TIP111 TIP111 661 || 2N3831 BUYE8 503
SGSD00031 [SGSD00031 | 621 || TIP112 TIP112 661 ||2N3924 BUY68 503
TIP29 TIP29 634 | | TIP116 TIP115 661 || 2N4234 2N4234 701
TIP29A TIP29A 634 || TIP116 TIP116 661 | | 2N4235 2N4235 701
TIP29B TIP29B 634 || TIP117 TIP117 661 | | 2N4236 2N4236 701
TiP29C TIP29C 634 || TIP120 TIP120 668 | [ 2N4398 2N4398 732
TIP30 TIP30 634 | TIP121 TIP121 668 | | 2N4399 2N4399 732
TIP30A TIP30A 634 || TIP122 TiP122 668 | [ 2N4895 2N4895 704
TIP30B TIP30B 634 || TIP125 TIP125 668 || 2N4896 2N4896 704
TIP30C TIP30C 634 || TIP126 TiP126 668 | | 2N4897 2N4897 704
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TYPE NEAREST PAGE TYPE NEAREST PAGE TYPE NEAREST PAGE
2N4918 2N4918 708 ||2N5878 2N5878 768 |[2N6284 2N6284 801
2N4919 2N4919 708 |(|2N5879 BDW52A 132 |[2N6285 2N6285 801
2N4920 2N4920 708 ||2N5880 BDW52B 132 || 2N6286 2N6286 801
2N4921 2N4921 708 |[2N5881 BDW51A 132 || 2N6287 2N6287 801
2N4922 2N4922 708 ||2N5882 BDW51B 132 ||2N6288 2N6288 793
2N4923 2N4923 708 [|2N5883 2N5883 774 || 2N6290 2N6290 793
2N5038 2N5038 714 || 2N5884 2N5884 774 ||2N6292 2N6292 793
2N5039 2N5039 714 || 2N5885 2N5885 774 || 2N6306 BUW34 381
2N5151 2N5151 720 [|2N5886 2N5886 774 || 2N6307 BUW35 381
2N5152 2N5152 723 (| 2N6029 2N6029 749 |[2N6308 BUW35 381
2N5153 2N5153 720 || 2N6032 2N6032 781 ||2N6338 BUX10 400
2N5154 2N5154 723 || 2N6033 2N6033 781 ||2N6339 BUX10 400
2N5157 BUW35 381 || 2N6034 2N6034 786 |[2N6340 BUX11N 415
2N5190 2N5190 726 || 2N6035 2N6035 786 ||2N6341 BUX11N 415
2N5191 2N5191 726 ||2N6036 2N6036 786 ||2N6354 2N6354 *
2N5192 2N5192 726 ||2N6037 2N6037 786 ||2N6383 BDX87 177
2N5193 2N5193 726 ||2N6038 2N6038 786 |[2N6384 BDX87A 177
2N5194 2N5194 726 ||2N6039 2N6039 786 || 2N6385 BDX87B 177
2N5195 2N5195 726 |(|2N6040 2N6040 * 2N6386 2N6386 807
2N5301 2N5301 732 || 2N6041 2N6041 * 2N6387 2N6387 807
2N5302 2N5302 732 || 2N6042 2N6042 M 2N6388 2N6388 807
2N5303 2N5303 732 || 2N6043 2N6043 * 2N6470 BDW51 132
2N5333 BSS44 193 || 2N6044 2N6044 * 2N6471 BDW51A 132
2N5334 BUY68 503 || 2N6045 2N6045 791 ||2N6472 BDW51B 132
2N5335 BUY47 492 || 2N6050 2N6050 = * 2N6473 BD711 115
2N5336 2N5336 740 || 2N6051 2N6051 * 2N6475 BD712 115
2N5337 2N5337 740 || 2N6052 2N6052 * 2N6486 2N6486 810
2N5338 2N5338 740 |[2N6053 2N6053 * 2N6487 2N6487 810
2N5339 2N5339 740 || 2N6054 2N6054 * 2N6488 2N6488 810
2N5415 2N5415 745 || 2N6055 2N6055 * 2N6489 2N6489 810
2N5416 2N5416 745 || 2N6056 2N6056 * 2N6490 2N6490 810
2N5490 BD705 115 || 2N6057 2N6057 * 2N6491 2N6491 810
2N5492 BD707 115 || 2N6058 2N6058 * 2N6496 2N6496 714
2N5494 BD705 115 || 2N6059 2N6059 * 2N6497 2N6497 813
2N5496 BD709 115 || 2N6107 2N6107 793 | [2N6498 2N6498 813
2N5629 2N5629 749 || 2N6109 2N6109 793 | |2N6511 BUW34 381
2N5655 2N5655 756 || 2N6111 2N6111 793 | | 2N6512 BUW34 381
2N5657 2N5657 756 || 2N6121 2N6121 795 | [2N6513 BUW34 381
2N5671 2N5671 760 ||2N6122 2N6122 795 | | 2N6514 BUW34 381
2N5672 2N5672 760 |{2N6123 2N6123 795 | | 2N6531 BDX53C 155
2N5679 2N5679 764 || 2N6124 2N6124 795 | | 2N6532 BDX53C 165
2N5680 2N5680 764 || 2N6125 2N6125 795 || 2N6544 2N6544 818
2N5681 2N5681 766 ||2N6126 2N6126 795 ||2N6545 2N6545 818
2N5682 2N5682 766 || 2N6226 BDW52C 132 || 2N6546 2N6546 823
2N5745 2N5745 732 || 2N6246 BDW52A 132 || 2N6547 2N6547 823
2N5758 BDW51C 132 || 2N6247 BDW52B 132 || 2N6569 BDW51" 132
2N5781 BSS44 193 || 2N6249 BUX41 455 | | 2N6573 BUW44 395
2N5782 BSS44 193 || 2N6250 BUX42 467 | | 2N6574 2N6546 823
2N5783 BSS44 193 || 2N6251 BUW44 395 | | 2N6575 BUW45 395
2N5784 BUY68 503 ||2N6274 BUV20 325 | [ 2N6594 BDW52 132
2N5785 BUY68 503 || 2N6275 BUV20 325 || 2N6648 BDX88 177
2N5786 BUY68 503 || 2N6276 BUV21 325 | | 2N6649 BDX88A 177
2N5875 2N5875 768 || 2N6277 BUV21 325 | [ 2N6650 BDX88B 177
2N5876 2N5876 768 || 2N6282 2N6282 801 | | 2N6666 BDX54 155
2N5877 2N5877 768 || 2N6283 2N6283 801 | |2N6667 BDX54A 155
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2N6668 BDX54B 155 || 25A1110 | MJE350 549 ([2SB673 BDW94C 145
2N6702 2N6702 824 || 25B434 BD244A 89 ||2SB674 BDW94B 145
2S5A489 BD242B 87 || 2SB435 BD244 89 ||2SB675 BDWY4A 145
2SA490 BD242A 87 || 2SB507 BD242A 87 ||2SB676 TIP127 668
2SA496 2N4918 708 || 2SB509 BD244A 89 |[2SB677 TIP125 668
2SA505 2N4919 708 || 2SB511 TIP32 637 ||2SB679 TIP117 661
2SA626 BDWS52B 132 || 2SB513 2N6126 795 ||2SB681 BUWA42 390
2SA627 BDW52B 132 || 2SB514 TIP32A 637 ||2SB686 TIP36C 642
2SA657 BDW52C 132 || 2SB515 TIP32A 637 ||2SB689 TIP42C 644
2SA658 BDW52B 132 || 2SB518 BDW52C | 132 ||2SB690 TiP42C 644
2S5A663 BDW52C 132 || 2S8B521 TIP42A 644 ||2SB693 2N6287 801
25A671 BD242A 87 || 25B522 TIP42A 644 || 25B694 MJ11015 533
2SA680 BDW52B 132 || 2SB523 2N5193 726 ||2SB696 BUW42 390
2SA682 BD180 72 || 2SB524 2N5194 726 |(2SB697 BUW42 390
2SA699 TIP30 634 || 2SB526 MJE350 549 |2SB707 2N6107 793
2SA699A | TIP30A 634 || 25B527 MJE350 549 |(2SB708 2N6107 793
2SA700 TIP30 634 || 25B528 MJE350 549 |[2SB711 2N6041 *

2SA715 MJE170 539 || 2SB529 2N5193 726 ||2SB712 2N6042 791
2S5A738 MJE170 539 || 2SB531 BDW52C 132 ||2SB717 MJE350 549
2S5A743 BD238 78 || 25B532 BDW528B 132 ||2SB718 MJE350 549
2SA748 BD240B 84 || 2SB536 MJE350 549 ||25B722 BUW42 390
2SA755 BD240A 84 || 2SB553 TIP42B 644 | |2SB724 TIP32A 637
2SA756 BDW52C 132 || 2SB565 BD706 115 || 2SB743 MJE170 539
2SA768 BD242A 87 || 2SB566 BD706 115 || 2SB744 MJE172 539
2SA769 BD242B 87 || 2SB566A | BD706 115 ||2SB750 TIP115 661
2SA770 2N6109 793 || 2SB569 BD676 110 ||2SB751 BDX54B 155
2SA771 2N6107 793 || 2SB570 BD678 110 ||2SB753 BD912 121
2SA775 TIP30C 634 || 2SB571 BD680 110 ||2SB754 TIP36A 642
2SA779 BD438 97 || 28B572 2N5193 726 ||2SB772 MJE170 539
2SA780 BD440 103 || 2SB573 2N5194 726 ||2SB833 MJ11013 533
25A780A | BD442 103 || 25B574 2N5195 726 ||25B834 TIP32A 637
25A795 MJE350 549 || 2SB575 2N5193 726 ||2SB855 TIP32A 637
2SA807 2N3789 690 || 2SB576 2N5194 726 ||2SB856 TIP32A 637
2SA808 2N3790 690 | [ 2SB577 2N5195 726 ||2SC407 BUX41 455
2SA815 TIP30C 634 || 2SB578 MJ2955 526 ||2SC408 BUX41 455
2SA816 TIP30B 634 (| 2SB579 2N5875 768 ||2SC409 BUX41 455
2SA837 BDW52C 132 || 2SB580 2N5876 768 ||2SC410 BUX41 455
2SA877 2N5876 768 || 2SB581 BDW52C 132 ||2SC411 BUX43 473
2SA885 BD438 97 || 25B585 2N6053 * 25C412 BUX43 473
2SA886 BD438 97 || 2SB586 2N6054 * 25C431 BUX21 437
2SA887 BD242B 87 || 25B587 2N6050 * 25C432 BUX21 437
2SA898 MJE350 549 (| 25B588 2N6051 * 25C433 BUX22 443
2SA899 MJE350 549 (| 2SB589 2N6052 * 2S5C434 BUX22 443
2SA900 MJE210 543 || 2SB595 BD712 115 | |2SC495 2N4923 708
2SA922 2N4918 708 (| 2SB596 BD244B 89 |[]2SC496 2N4921 708
2SA939 MJE350 549 || 2SB604 BD244B 89 |[2SC558 BUW24 *

2SA963 MJE171 539 || 2SB631 2N4920 708 ||2SC646 2N3055 682
2SA966 TIP32 637 || 25B632 MJE370 563 ||25C647 BDW51B 132
2SA1008 | TIP32C 637 || 25B633 TIP42C 644 |[2SC664 BDWS1C 132
2SA1010 | TIP42C 644 || 2SB638 BDX88C 177 ||2SC675 BUW34 381
25A1012 | TIP42A 644 || 25B639 BDX88C 177 | |25C676 BUW34 381
2SA1020 | TIP32 637 || 2SB648 MJE350 549 ||28C677 BUW34 381
2SA1045 | 2N6052 * 25B655 BUW42 390 ||2SC678 BUW34 381
25A1046 | 2N6052 * 25B668 TIP32A 637 ||2SC681 BUW34 381
2SA1069 | TIP42B 644 || 2SB669 TiP328 637 ||2SC758 BUW34 381
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2SC759 BUW34 381 25C1167 BU208 209 || 2SC1576 BUW34 381
25C760 BUW34 381 2SC1170 BU208 209 25C1577 BUW34 381
2SC768 2N3055 682 | [2SC1170A |BU208 209 || 2S5C1578 BUW35 381
25C789 TIP31B 637 2SC1171 BU208 209 || 2SC1579 BUW44 395
2S5C790 TIP31A 637 | [2SC1172 BU208 209 || 2SC1580 BUW45 395
25C791 TIP31C 637 2SC1173 TIP31 637 || 25C1584 BUX41 455
2SC793 BDWS51C 132 || 2SC1174 BU208 209 || 2SC1585 BUX41 455
2SC794 BDW51C 132 2SC1184 BU208 209 25C1586 BUX42 467
25C861 BUW25 * 25C1185 BU326 220 || 2SC1617 BU326 220
25C885 BU326 220 25C1212 BD235 78 25C1618 BDW51B 132
2SC886 BU326 220 || 2SC1212A |BD237 78 || 2SC1619 BDW51C 132
25C887 BU326 220 25C1226 TIP31 637 2SC1625 TIP29C 534
25C901 BU326 220 || 2SC1226A | TIP31A 637 25C1626 TIP29B 634
2SC901A | BU326 220 ||2sC1227 BUW34 381 25C1667 BDW51C 132
25C902 BU326 220 ||2SC1228 BUW34 381 25C1669 TIP47 646
2SC931 BD241A 87 ||2SC1229 BUW34 381 || 28C1672 BUX11N 415
25C932 BD241 87 ||2SC1230 BUW34 381 25C1683 TIP47 646
25C935 BUW34 381 25C1292 BU326 220 || 25C1722 TIP48 646
25C936 BU208 209 ||2SC1295 BU208 209 || 2SC1723 TIP48 646
2SC937 BU208 209 2SC1308 BU208 209 2SC1749 MJE340 549
25C939 BU326 220 ||25C1309 |BU208 209 || 25C1768 |BU931R 287
2SC940 BU326 220 2SC1325 BU208 209 2SC1777 2N3055 682
25C962 BDW51C 132 || 2SC1348 BU208 209 || 25C1785 BUX41 455
25C999 BU208 209 ||2SC1358 BU208 209 || 25C1786 BUX42 467
25C1004 BU208 209 | [2SC1367 BU208 209 || 2SC1818 BUX11N 415
2SC1004A | BU208 209 | [2SC1368 MJE180 539 || 25C1826 TiP41B 644
25C1005 BU208 209 |{2SC1381 MJE182 539 || 2SC1827 TIP41C 644
25C1050 BU326 220 ||2SC1382 MJE182 539 | | 25C1829 BU931R 287
2SC1060 TIP31A 637 | |2SC1398 BD239B 84 || 2SC1831 2N6056 *
25C1061 TIP31A 637 | |2SC1409 TIP47 646 || 25C1832 BU932R 287
2SC1080 BDW51C 132 2SC1410 TIP47 646 2S5C1846 MJE180 539
25C1086 BU208 209 ||2SC1413 BU208 209 || 25C1847 MJE181 539
25C1088 MJE3439 * 2SC1413A | BU208 209 || 25C1848 BD241B 87
2SC1089 MJE3439 * 25C1418 TIP31A 637 || 25C1870 2N6546 823
25C1099 BU208 209 ||2SC1419 TIP31A 637 || 25C1875 BU208 209
2S5C1100 BU208 209 | |2SC1434 2N6546 823 | | 25C1880 TIP112 661
2SC1101 BU208 209 ||2SC1440 BUW44 395 || 2SC1881 TiP110 661
25C1106 BU326 220 (| 2SC1441 BUW44 395 (| 2SC1883 | TIP122 668
25C1107 BD243B 89 | |2SC1447 TiP47 646 || 25C1891 BU208 209
25C1108 BD243C 89 | |2SC1448 TIP47 646 || 2SC1892 BU208 209
2SC1109 BD243B 89 25C1449 MJE 180 539 25C1893 BU208 209
2SC1110 BD243C 89 2SC1454 BU326 220 2SC1894 BU208 209
2SC1114 BU326 220 2SC1463 BU326 220 25C1922 BU208 209
2SC1130 BU326 220 ||2SC1468 BUW34 381 25C1929 TIP48 646
2SC1131 BU326 220 || 2SC1469 BUW34 381 || 25C1942 BU208' 209
2SC1132 BU208 209 ||2SC1477 BUW34 381 25C1983 TIP111 661
2S5C1133 BU208 209 (| 2SC1501 MJE3439 573 | | 25C1984 TIP112 661
25C1140 BUWA45 395 || 2SC1505 TiP48 646 | | 25C1985 TIP41B 644
25C1141 BUW45 395 || 2SC1506 TIP48 646 || 25C1986 TIP41C 644
25C1142 BUW35 381 2SC1507 TIP48 646 || 25C2024 2N4923 708
2SC1143 BUW35 381 2SC1514 MJE3439 573 2SC2027 BU208 209
2SC1151 BU208 209 2SC1516 BD437 97 25C2071 MJE3440 573
25C1153 BU208 209 || 2SC1517 BD439 103 || 25C2080 MJE 180 539
25C1154 BU208 209 ||2SC1517A | BD441 103 || 28C2127 BUX41 455
2SC1162 MJE180 539 || 2SC1565 MJE340 549 (]25C2189 BUW34 381

* Data sheet available on request.
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CROSS REFERENCE GUIDE

SGS-ATES PAGE TYPE SGS-ATES PAGE TYPE SGS-ATES PAGE

NEAREST NEAREST NEAREST

2S5C2190 | 2N6545 818 || 2SD51 BDWS51C 132 || 2SD331 TIP31A 637
25C2191 | 2N6547 823 || 2SD52 BDW51C 132 || 2SD335 BDW51C 132
25C2209 | MJE181 539 ||2SD68 BDW51C 132 || 2SD338 BDW51B 132

TYPE

25C2229 | TIP47 646 || 2SD73 BDW51C 132 || 2SD339 BDW51C 132
25C2230 | TIP47 646 ||2SD80 BDW51C 132 || 2SD342 TIP31B 637
2SC2233 | 2N6497 813 || 2SD81 BDW51C 132 || 2SD343 TIP31B 637
2SC2235 | TIP47 646 || 2SD88 BDW51C 132 || 2SD344 TIP31B 637
25C2236 | TIP31 637 || 2SD107 MJ1001 522 || 2SD345 TIP31B 637
25C2238 | TiP47 646 || 2SD108 MJ1001 522 ||2SD346 TIP41A 644
25C2238A | TIP47 646 || 2SD116 BDW51C 132 || 2SD347 TIP41A 644
25C2238B | TIP47 646 (| 2SD119 BDW51C 132 || 2SD348 BU208 209

25C2244 | 2N6545 818 [|2SD124 BDW51C 132 (| 2SD351 2N6545 818
2SC2246 | 2NG6547 823 || 2SD124A | BDW51C 132 || 2SD356 2N4923 708
2S5C2248 | 2N6545 818 ||2SD125 BDW51C 132 || 2SD357 2N4923 708

2SC2256 | BUX41 455 || 2SD125A | BDW51C 132 || 2SD358 2N4923 708
25C2260 |BUX41 455 |12SD131 BDWS51C 132 || 2SD359 2N5190 726
25C2261 BUX41 455 || 2SD163 2N3715 690 ||2SD360 2N5190 726
25C2262 | BUX41 455 (12SD168 BDX87B 177 || 2SD361 2N5191 726
25C2278 | MJE3439 573 || 2SD172 2N5877 768 || 2SD365 TIP31A 637
2SC2311 2N4922 708 || 2sD174 2N5877 768 || 2SD366A |TIP31B 637
25C2323 | BUWA44 395 ||2SD180 BDW51C 132 || 2SD368 BU208 209

25C2324 | 2N6038 786 ||2SD181 BUW44 395 ||2SD369 2N3716 690
25C2331 MJE13004 | 577 ||2SD188 BDW51C 132 || 2SD371 BDW51C 132

25C2333 | MJE13005 | 577 ||2SD189 BDWS51B 132 || 2SD375 BUX41 455
2SC2344 | TIP47 646 || 2SD189A | BDW51C 132 || 2SD376 BUX42 467
25C2373 |MJE13006 | 582 ||2SD201 BDW51C 132 || 2SD377 BUV24 328
25C2397 | MJE3055T | 570 ||2SD206 2N5877 768 || 2SD379 BDWS1 132
25C2402 | 2N6546 823 || 2sD211 2N5877 768 ||2SD380 BU208 209
25C2428 | BUX41 455 || 2SD231 2N5302 732 || 2SD386 MJE13004 | 577
25C2432 | BDW51B 132 || 2SD232 BUV20 325 ||2SD387 MJE13004 | 577
25C2433 | MJ11016 533 || 2SD234 TIP31A 637 ||2SD389 TIP31A 637
25C2435 | 2N6059 " 2SD235 TIP31A 637 ||2SD390 TIP31A 637
2SC2436 | 2N6059 * 2SD246 BU208 209 || 2SD396 2N6547 823
25C2500 | TIP31 637 || 2SD247 BDW51B 132 || 2SD401 TIP47 646
2SC2516 | 2N6497 813 || 2SD249 2N5302 732 || 2SD402 TIP47 646
25C2534 [SGS13003 | 616 ||2SD260 BDW51C 132 || 2SD417 BUW34 381
25C2535 | MJE13005 | 577 ||2SD262 2N6546 823 || 2SD429 2N6547 823
25C2552 | MJE13005 | 577 ||2SD265 2N6545 818 || 2SD434 BUX41 455
25C2553 | MJE13007 | 582 |(2SD266 2N6545 818 || 2SDA435 BUV23 328
25C2562 | TIP41A 644 || 2SD273 2N6545 818 || 2SD436 BUV24 328
25C2612 | SGDD00042| * 2SD274 2N6545 818 [|2SD437W |SGSD00032 | *

25C2613 |SGSD00042| * 25D288 TIP31B 637 || 25D439 2N4921 708
25C2616 | SGSD00032 | * 25D289 TIP31B 637 ||2SD459 TIP121 668
2SC2815 | SGSD00040 | * 2SD293 2N6547 823 || 2SD460 TIP122 668
25C2816 | SGSD00040| * 2S5D294 2N6547 823 || 2SD463 2N6056 *

2SC2818 | SGSD00032| * 2SD301 BDX87B 177 || 2SD464 2N6056 *

25C2914 |SGSD00032| * 2sD310 2N6547 823 || 2SD473 MJ11016 533
2SD12 BDW51C 132 || 28D311 2N6547 823 || 2SD475 2N6122 795
2SD15 BDW51C 132 || 2SD313 TIP31A 637 ||2SD476 2N6123 795

2SD16 BDW51C 132 || 2SD314 TIP31A 637 ||2SD478 TIP47 646
2SD26 BDW51C 132 || 2SD317 TIP31A 637 ||2SD479 2N6037 786
2SD26A BDW51C 132 || 2SD318 TIP31A 637 ||2SD480 2N6038 786
2SD26B BDW51C 132 || 2SD321 BUW34 381 || 2SD481 2N6039 786
25D47 BDW51C 132 || 2SD325 TIP31 637 || 2SD482 2N5655 756

2SD50 BDW51C 132 || 2SD330 TIP31A 637 ||2SD483 2N5656 756

* Data sheet available on request.
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SGS-ATES SGS-ATES SGS-ATES
TYPE Neamest | PAGE TYPE NEAREeT | PAGE TYPE NEAREST | PAGE
2SD484 2N5657 756 2SD683 BUT13. 318 2SD895 D44H11 512
25D485 2N5190 726 25D685 BU932R 287 25D897 BU208D 209
25D486 2N5191 726 2SD686 TIP122 668 | | 2SD897A | BU208D 209
25D487 2N5192 726 || 2SD687 TIP121 668 | |2SD898 BU208D 209
2SD488 2N4921 708 || 2SD689 TIP112 661 2SD898A | BU208D 209
25D489 2N4922 708 || 2SD692 2N6056 * 2SD898B BU208D 209
2SD490 2N4923 708 (| 2SD693 BU931 * 2SD899 BU208D 209
25D491 MJE3055T | 570 (| 2SD693 BU931R 287 2SD899A | BU208D 209
25D492 2N3055 682 || 2SD705 BU931R 287 | |2SD900 BU208D 209
25D493 2N5877 768 2SD709 BU920 271 2SD900A | BU208D 209
25D494 2N5878 768 2SD710 MJ 10004 530 2SD900B BU208D 209
25D495 BDWS1C 132 25D716 TIP35C 642 2SD903 BU208D 209
25D499 MJE3055T | 570 ||2SD717 D44H10 512 25D904 BU208D 209
2SD500 MJE3055T | 570 ||2SD721 2N6045 791 2SD956 BU208D 209
25D502 2N6055 * 2SD722 2N6045 791 2SD957A | BU208D 209
2SD503 2N6056 * 25D723 TIP31C 637 2SD978 BUS20T 277
2SD504 2N6057 * 2SD724 MJE13004 | 577 ||2SD979 BU920T 277
2SD505 2N6058 * 25D725 BU208A 209 2SD990 TIP112 661
2SD506 2N6059 * 2SD726 TIP31C 637 25D993 BU208D 209
25D523 2N6055 * 2SD729 2N6284 801 2SD99%4 BU208D 209
2SD524 MJ11014 533 2SD730 MJ11016 533 2SD1059 D44H11 512
2SD525 TIP41C 644 2SD731 BUW44 395 2SD1061 D44H8 512
2SD526 TIP41B 644 2SD732 BUW44 395 25D1062 D44H8 512
2SD531 TIP41C 644 || 2SD733 BUW44 395 ||2SD1069 BU407D 235
2SD544 TIP41C 644 || 2SD753 BUX41 455 [|2SD1131 D44H8 512
25D552 BUX42 467 2SD757 MJE3440 573 [|2SD1132 D44H8 512
2SD553 TIP41B 644 || 2SD758 MJE3440 573 2SD1133 D44H11 512
25D570 BD241B 87 || 2SD759 TIP47 646 ||2SD1134 D44H11 512
2SD574 MJ11016 533 || 2SD760 TiP47 646 2SD1163 BU406 229
25D575 BU208 209 2SD761 TIP47 646 2SD1163A | BU406 229
2SD597 BDW51C 132 2SD762 TIP31A 637 25D1201 BU932R 287
25D600 2N4923 708 2SD764 BU208 209 ||[2sD1203 BU930Z 282
25D604 BU920 271 25D783 BU208 209
2SD605 BU9S20 271 2SD793 MJE180 539
25D608 TIP47 646 2SD794 MJE182 539
2SD610 TIP47 646 || 2SD801 2N6545 818
2SD612 MJE520 553 2SD802 2N6545 818
2SD613 TiP41C 644 || 2SD811 2N6545 818
2SD626 BU931R 287 25D818 BU208 209
25D628 BDX87C 177 2SD819 BU208 209
25D629 BDX87C 177 2SD820 BU208A 209
2SD630 2N5302 732 25D821 BU208A 209
2SD631 2N5302 732 2SD823 BU408 229
25D633 BDW93C 145 || 2SD836 TIP110 661
25D634 BDW93B 145 2SD837 TIP120 668
2SD635 BDW93A 145 2SD839 BDX53A 155
2SD640 2N6545 818 || 2SD840 BDX53B 155
2SD650 BUS20 271 25D843 BD911 121
25D663 BU920 271 2SD844 TIP35A 642
25D665 BUX41 455 2SD868 BU208D 209
25D668 MJE340 549 2SD869 BU208D 209
2SD668A | MJE340 549 2SD870 BU208D 209
2SD670 MJ11016 533 2SD878 2N3055 682
2SD678 TiP110 661 25D880 TIP31A 637
2SD679 TIP111 661 25D882 MJE180 539

* Data sheet available on request.
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B Bandwidth

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

d Distortion

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

f Frequency

fr Transition frequency

G, Voltage gain

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

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

hre1/hre2 Common emitter, static value of the forward current transfer matched
pair ratio

Ig Base current

g1 Turn-on current

lga Turn-off ‘current

Ige Base forward current

IgEMm Base forward peak current

lam Base peak current

Igr Base reverse current

IBRM Base reverse peak current

Ic Collector current

lego Collector cutoff current with emitter open

lceo Collector cutoff current with base open

lcer Collector cutoff current with specified resistance between emitter
and base

lces Collector cutoff current with emitter short-circuited to base

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

lcex Collector cutoff current with specified circuit between emitter and base

lem Collector peak current

lcrvms RMS collector current

lg Drain current

lg Emitter current

leBO Emitter cutoff current with collector open

Ie Continuous DC forward current

lem Peak forward current

Ir Continuous DC reverse current
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lam Peak reverse current

lrsm Surge non repetitive reverse current

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

Po Output power of a specified circuit

Piot Total power dissipation

Rge Base dropping resistance

Rge Resistance between base and emitter

Ree Collector dropping resistance

Ree Emitter dropping resistance

RL Load resistance

re Series resistance

Rin Thermal resistance

Rth jamb Thermal resistance junction-to-ambient

Rth j-case Thermal resistance junction-to-case

t Time

Tamb Ambient temperature

Tease Case temperature

te Crossover time

ty Delay time

¢ Fall time

T; Junction temperature

totf Turn-off time

ton Turn-on time

tp Pulse width

t, Rise time

ter Reverse recovery time of a diode

15 Storage time

Tstg Storage temperature

Vge Base-emitter voltage

VBE (sat) Base-emitter saturation voltage

V(gRr)cBo Collector-base breakdown voltage with emitter open

V(8R)cEO Collector-emitter breakdown voltage with base open

V(BR) CER Collector-emitter breakdown voltage with speficied resistance

V(er) ces Collector-emitter breakdown voltage with emitter short-circuited to
base
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V(BR) cEV
V(gR) cex

V(erjeso
Ves
VCBO
Vee

Vee
Veex

VCEO
VCEO (sus)
Vecer

VCER (sus)

Ve at)
Vces
VCEV

VCEV (sus)
VcEX (sus)

Ves
Veso
Ve
VFM
Vi

Ve
Vam
Vrrm
Zge

AT

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

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

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

Collector-base voltage with emitter open

Collector DC voltage supply

- Collector-emitter voltage

Knee voltage at specified condition

Collector-emitter voltage with base open

Collector-emitter sustaining voltage with base open

Collector-emitter voltage with specified resistance between emitter

‘and base

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

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

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

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

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

Emitter-base voltage

Emitter-base voltage with collector open
Continuous DC forward voltage
Forward transient voltage

Input voltage of a specified circuit
Continuous DC reverse voltage

Peak reverse voltage

Repetitive peak reverse voltage
Impedance between base and emitter
Input impedance

Temperature variation

Duty cycle
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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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DEVICES

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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QUALITY (SURE3)

100% ELECTRICAL TESTING

MARKING

GROUP A ACCEPTANCE

PACKING

PACKING AND DOCUMENTATION ACCEPTANCE
SHIPPING

GROUP A ACCEPTANCE

Acceptablee quality

Sub- Temp. | Insp. level (AQL)
group Parameters °c Level Hermetic and
molded packages
A1l Visual and Mechanical Inspection,
Major | 0.25
Minor 1
*A2 Inoperative failure (electrical and mechanical) 25°C Il 0.15
A3 DC parameters 0.65
25°C 1
hgg ranges °© 1
A4 AC parameters at 25°C and
DC parameters at high temperature S4 25

o Applicable when he¢ is guaranteed as min and max

* Definition of electrical inoperative:

— open or short circuit

— < 80% of guaranteed spec value for: BVcgo, BVceo, BVcer: BVces. BVcev, BVeso
— >200% of guaranteed spec value for: Vcgat)

— >200% of guaranteed spec value for: Icgo; Ices. lceo. Icev at 50% guaranteed BV value
— > 150% of guaranteed max spec values for hgg

— < 50% of guaranteed min spec values for hgg

For further information Quality and Reliability see the SGS SURE 3 programme.
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HANDLING OF POWER PLASTIC
TRANSISTORS
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HANDLING OF POWER PLASTIC
TRANSISTORS

PRECAUTIONS FOR PHYSICAL HANDLING OF POWER PLASTIC TRANSISTOR [T0O-220,

SOT-93, TO-126 (SOT-32), SOT-82]

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

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

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

also applies to cutting the leads (fig. 2).

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

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

(fig. 3b).

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

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

Fig. 1 - Bending the leads
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Fig. 3 - Angles for lead wire bending
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Fig. 2 - Lead forming or cutting mechanism
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2.

2.1.
2.2.

2.3.

3.

3.1.

3.2.

Fig.

HANDLING OF POWER PLASTIC
TRANSISTORS

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

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

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

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

Soldering

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

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

An excess of residual flux between the pins of the transistor or in contact with the resin can reduce
the long-term reliability of the device. The solvent for removing excess flux must be chosen with care.

The use of solvents derived from trichloroethylene is not recommended on plastic packages because
the residue can cause corrosion.

4 - Junction temperatures during soldering

5-5630 S-5631

T

260°C soldering bath T 350°C soldering bath

c)

150

100 A

. Exposed to arr Exposed to ar

(4%}

150 4

100

' 50

Solder

.
X
20 40 60 80 100 140 180 220 Time (sec) 0 10 € S0 60 Time(sec)
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4, Mounting at heatsink
To exploit best the performance of power transistors a heatsink with Ry, suitable for the power
that the transistor will dissipate must be used.

4.1. The plastic packages used by SGS for its power transistors (SOT-32, SOT-82, SOT-93, Versawatt)

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

Fig. 5 - SOT-93 mounting examples

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

4.2. The contact Ry, between device and heatsink can be im- Fig. 6 - Contact thermal resistance
proved by inserting a thin layer of silicone grease with vs. insulator thickness.
fluidity sufficient to guarantee perfectly uniform distri- R G k208
bution on the surface of the tab. The thermal resistance  (-c/w)
with and without silicone grease is given in fig. 6. An VERSAWATT
excessively thick layer or an excessive viscosity of the s PACKAGE & 4
grease can degrade the Ry,. 7
o5
5. Heatsink problems 2 [Muthoutsilicone greass - S
The most important aspect from the point of view of P // /‘“\V
reliability of a power transistor is that the heatsink // AT L
should be dimensioned to keep the T; of the device as \ A
low as possible. From the mechanical point of view, | —
however, the heatsink must be realized so that it does = Ticone grease appiied
not damage the device. vz Ll
[ 005 010 015 Th(mm)
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HANDLING OF POWER PLASTIC
TRANSISTORS

5.1. The planarity of the contact surface between device and heatsink must be < 25 um for TO-220,
SOT-93, TO-126 (SOT-32), SOT-82.

5.2 If self threading screws are used there must be an outlet for the material that is deformed during

formation of the thread. The diameter ¢ 1 (fig. 7) must be large enough to avoid distortion of the

Fig. 7 - Device mounting

WASHER. ]

heat-sink # heat - sink

5-5373

WRONG RIGHT

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

or hollow there may be a ring which is lower than the heatsink surface. Fig. 8 - Suggested screw

This is dangerous because it may lead to distortion of the tab as men- a N

tioned before.

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







ACCESSORIES AND MOUNTING
INSTRUCTIONS
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ACCESSORIES AND MOUNTING
INSTRUCTIONS

TO-3

ACCESSORY MECH.
ASSEMBLY NUMBER MATERIAL | DATA
TYPE Qty Page

CHEESE HEAD

SCREWS 2 | NOT AVAILABLE FROM SGS
SLOTTED
MICA . *
CDA MICA

WASHZ:R neA 64
INSULATING

2 CDA 31E5A NYLON 65
BUSHES
WASHERS 2 | NOT AVAILABLE FROM SGS
LOCK

2 NOT AVAILABLE FROM SGS
WASHERS
HEXAGON

4 NOT AVAILABLE FROM SGS
NUTS

SOLDER LUG 1 NOT AVAILABLE FROM SGS

5-0375/3

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

Maximum torque (applied to mounting flange)
.Recommended: 0.55 Nm
Maximum: 1 Nm.

+
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ACCESSORIES AND MOUNTING
INSTRUCTIONS

SOT-93

ACCESSORY MECH
ASSEMBLY NUMBER MATERIAL | DATA
TYPE Qty Page
CHEESE HEAD
SCREWS 1 | NOTAVAILABLE FROM SGS

SLOTTED

\_ MICA
1 CDA 3154 MICA 65

WASHER

INSULATING
1 CDA 3155C NYLON 65
BUSHES
WASHERS 1 | NOT AVAILABLE FROM SGS
@ Lock

1 NOT AVAILABLE FROM SGS
@ /_ WASHERS
HEXAGON
@ 2 | NOT AVAILABLE FROM SGS
/_— NUTS

\i‘ /_ SOLDER LUG 1 NOT AVAILABLE FROM SGS

S-5668

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

INSTRUCTIONS

TO-126 (SOT-32)

, ACCESSORY MECH.
TYPE W | ASSEMBLY NUMBER MATERIAL | pata
Qty Page
CHEESE HEAD
SCREW 1| NOT AVAILABLE FROM SGS
SLOTTED
LOCK oA 36 STEEL C72
1 164
/ASHER UNI 3545 67
MICA 66
1 CDA 3162 MICA
WASHER
WASHER 1| NOT AVAILABLE FROM SGS
LOCK
1| NOT AVAILABLE FROM SGS
WASHER
HEXAGON
1| NOT AVAILABLE FROM SGS
NUT
HEAT SINK
max 2mm____
5-0340/3

Maximum torque (applied to mounting flange)
Recommended: 0.55 Nm
Maximum: 0.7 Nm.
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ACCESSORIES AND MOUNTING
INSTRUCTIONS

TO-220

ACCESSORY MECH.
ASSEMBLY NUMBER MATERIAL | DATA
TYPE Qty page

CHEESE HEAD

SCREW 1| NOT AVAILABLE FROM SGS

SLOTTED

RECTANGULAR | o

WASHER 3163 67

MICA

WASHER 1 CoA 3159 MiCA 66

INSULATING 5
1 CDA 31558 RYLON

BUSHE fiad 0 6

WASHER 1| ot avaiLasLE FROM SGS

@ LocK
@/ WASHER

HEXAGON
@/ NUTS

SOLDER LUG 1 NOT AVAILABLE FROM SGS

1 NOT AVAILABLE FROM SGS
HEAT SINK

2 NOT AVAILABLE FROM SGS

5-0388/3

Maximum torque (applied to mounting flange)
Recommended: 0.55 Nm
Maximum: 0.7 Nm.
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ACCESSORIES AND MOUNTING

INSTRUCTIONS

TO-220

ACCESSORY MECH.
ASSEMBLY NUMBER | MATERIAL |DATA
| Tvee Qty Page
CHEESE HEAD
SCREWS 1| NOT AVAILABLE FROM SGS
SLOTTED .
INSULATING | YLON 65
BUSHING CDA 31558 NYLO!
! : MICA
\ 1 CDA 3159 MICA 66
INSULATOR
" | METAL

1 | NOT AVAILABLE FROM SGS
WASHER

LOCK
WASHER

1 NOT AVAILABLE FROM SGS

HEXAGON
NUTS

NOT AVAILABLE FROM SGS

HEAT SINK
max 2mm

$-038973

Maximum torque (applied to mounting flange)
Recommended: 0.55 Nm
(Maximum: 0.7 Nm.
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ACCESSORIES AND MOUNTING
INSTRUCTIONS

SOT-82 and TO-126

MECH.
ACESSORY ASSEMBLY NUMBER MATERIAL | DATA
TYPE  |aTa
AN AVAILABLE STEEL 4-C
gEF;ING 1 ONLY ON C 100 3004
REQUEST UNI 3545
AVAILABLE
MICA 1 ONLY ON MICA 355
/T |WASHER REQUEST

I

—_—
le—z —
—.—N-r_
’
E
°
a

#x
~
=
~
<—; —t—

K
23 16 5
== - 57653

4-C-3004

005

4-C-3003




ACCESSORIES AND MOUNTING
INSTRUCTIONS

CDA 3126A

301
16.9

I/

M

2 2|~ 41\
ﬁ.'?é]:e}r/
\
]
t

CDA 3126B

42
(D)
I
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ACCESSORIES AND MOUNTING
INSTRUCTIONS

CDA 3154

CDA 3155

012450

A-0024/2

Package a b c d e

A TO-3 6.40106.60 {3.00t03.10|4.00t04.05| 1.1 max |1.55t01.65
B TO-220 | 5.30t05.50 [3.00t03.10 |3.83t0 3.88 | 0.60t0 0.65 |1.70to 1.80
Cc SOT-93 | 6.40t06.60 |3.00t03.104,00t04,05|1.3 t01.4 |27 1029

Material: Nylon; Dimensions: mm.




ACCESSORIES AND MOUNTING

INSTRUCTIONS

CDA 3159
[ $ 1.8 ‘H
|
T ] [
ez s
A-0026/ 3
TYPE _ MATERIAL _NOTE
CDA3159 MICA
CDA 3162

! 005-010

A-0025/3

TYPE

MATERIAL

NOTE

CDA3162

MICA
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ACCESSORIES AND MOUNTING
INSTRUCTIONS

CDA 3163

F
1.6

A-0023/3

" TYPE MATERIAL NOTE
CDA 3163 |Steel nickel plated

CDA 3164

A-002211

TYPE maxdimin max ?min hi
cpa3164| 3.3 [ 31 [ 71 [68 .4 | 0.8
|

MATERIAL: Steel nickel plated







DATASHEETS
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BDTS9  EPITAXIAL PLANAR NPN

ADVANCE DATA

LOW POWER FAST SWITCHING

The BD157, BD158 and BD159 are silicon epitaxial planar NPN transistors in TO-126

plastic package, intended for applications in output stages for television, radio, phonograf
and other consumer product.

ABSOLUTE MAXIMUM RATINGS BD157 | BD158 | BD159
VeBo Collector-base voltage (Ig = 0) ’ 275V 325V 375V

Vceo Collector-emitter voltage (Ig = 0) 250V 300V 350V

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

le Collector current 0.5A

lem Collector peak current 1A

Ig Base current 0.25A

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

Tetg Storage temperautre -65 to 150°C

T Junction temperature 150°C

INTERNAL SCHEMATIC DIAGRAM

MECHANICAL DATA

Dimensions in mm

27"\3' 78max
. o~y
™
B SEl
f i T %_
c
} A o
C —H o
f e~ [l H-s
_log™ 12 22] |
_los8 las]
PO32
(1) Within this region the cross-section of the leads is uncontrolled TO-126 (SOT-32)
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. BOISA
) pDIbg
THERMAL DATA
Rih case  Thermal resistance junction-case max 6.25 °C/W
ELECTRICAL CHARACTERISTICS (T, = 25°C unless otherwise specified)
Parameter Test conditions Min. Typ. Max.| Unit
lCBO Collector cutoff VCB = rated VCBO 100 HA
current (1g = 0)
leso  Emitter cutoff Vge =5V 100 | wA
current (I =0)
Veeo®  Collecor-emitter lc=1mA
voltage for BD157 250 \Y
for BD158 300 \%
for BD159 350 \Y
hee* DC current gain lc =50mA Vcg =10V 30 240 —

*

Pulsed: pulse duration = 300us, duty cycle = 1.6%
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© ;i BDIT5 BOITG
y BDI77 BDI78

- WS EPITAXIAL-BASE NPN/PNP

MEDIUM POWER LINEAR AND SWITCHING APPLICATIONS

The BD175, BD177 and BD179 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 BD176, BD178 and BD180.

ABSOLUTE MAXIMUM RATINGS NPN |[BD175|BD177 | BD179
PNP* |1BD176 | BD178 | BD180

Vego Collector-base voltage (g = 0) 45V / 60V ‘ 80v

Vceo Collector-emitter voltage (Ig = 0) 45V 60V 8sov

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

le Collector current 3A

lem Collector peak current 7A

Pt  Total power dissipation at Teee < 25°C 30v

Tetg Storage temperature -65 to 1050°C

T; Junction temperature 150°C

* For PNP types voltage and current are negative

INTERNAL SCHEMATIC DIAGRAMS

(4 (4
8 ;]
PNP & NPN O
MECHANICAL DATA Dimensions in mm
27"‘\3! 78“‘\8!
B i
y o~
"'i FARl L go
aF =]
] {
T
€
13
ol Al
€ —H j -8
12 22| |
lass [44]
(1) Within this region the cross-section of the leads is uncontrolied o TO-126 (SOT-32)
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0 ¢ BDIT5 BDIT6
C BDITT BDI78
© ! BDI79 BDI&O

THERMAL DATA

Rth jcase  Thermal resistance junction-case max 4.16 °C/W

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

Parameter Test conditions Min. Typ. Max. |Unit
leso Collector cutoff for BD175/76 Vg = 45V 100 | A
current (lg = 0) for BD177/78 Vg =60V 100 | uA
for BD179/80 Vg = 80V 100 | pA
leso Emitter cutoff Vgg =5V 1 [mA
current (Ic =0)
Veeo us)”  Collector-emitter Ic = 100mA
sustaining voltage for BD175/76 45 \Y
for BD177/78 60 \
for BD179/80 80 v
Vee @) Collector-emitter lc=1A g =0.1A 08|V
saturation voltage
Vge* Base-emitter volt. lc =1A Vee =2V 13|V
heg * DC current gain lc =150mA Vg =2V 40 -
: le =1A Veg =2V 15 —
hee groups™* 6 40 100 | —
10 | Ic =150mA Vg =2V 63 160 | —
(only BD175/6) 16 100 250 | —
fr Transition freq. lc =250mA Vg =10V 3 MHz

¥ Puised: pulse duration = 300us, duty cycle < 1.5%
** Only on request
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;- BDI75 BDI76
. BDI77 BD178
©+ BDI79 BD18O

hFE,

Safe operating areas
(

DC current gain (NPN types)

I G-372611
T T T
C 4 [Tc MAX PULSED *PULSE_OPERATION [
ol < 1
6
100 us 4
*[Tc MAX CONTINUOUS O us
DC OPERATION- 1ms
2 \ ‘\
\ \
1 \
8
. AN
4
¥FOR SINGLE NON
REPETITIVE PULSE
! BD 175/176
BD 177/178
8D 179/180
107!
2 4 8 2 4 6 8
1 10 Veg (V)

G-3727

DC current gain (PNP types)

G- 3703

hFE
6
) Vee =-2v
= 2
L~ N Yee =2
\\
\ 10? >
\\ 8
\ 6
\ 4
2
2 4 6 8 2 L 6 8 2 4 6 8 10 2 4 8 4 6 8 2 & 6 8
10-2 10! 1 Ic (A) 10" 10-! -1¢ (A)
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© BDI75 BOITB
L BDITT BDITE
.+ 1. BDITY BDIBO

ey

DC transconductance (NPN types) DC transconductance (PNP types)

G-3720 G-3704
Ie -l¢
(A) (A)
Ncg=-2V
15 15 c
|
|
VCE =2V
1 1
|
| I/
I
05 05 7
/
0 05 1 1.5 Vgg(V) 0 05 1

15 -Vgge(V)

Collector-emitter

saturation voltage
(NPN types)

Collector-emitter

saturation voltage
G-3728 (PNP types) G6-3705
VeE(sat) - Vee(sat) |
(v) v) \
|
|
1 “ 1 \\
\ | \
\ \ Ic=-3A
\ \ N
Ic =05A\1A A \3A o AN
°? \ N\ ' Ic=-2A
\ \ N Ic=-1A
\ \\ Nic=-0.54N
0 4 4 68 4 68 0
10-3 10-2 10-! 1g (A) 10-3 10-2 10°! -1g (A)
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© 7 BOI75 BDIT6
i< BDITT BDI78
| L' BOIT9 BDIBO

Collector-emitter saturation voltage
P
(NPN types) -
Vee(sat)
),
’ 4
2
YV
Y|
i
10!
8 7
k
heg=10
2
10-2
2 & 6 ] H 4 6 8
10! 1 Ic (A)

Base-emitter saturation voltage

(NPN types)
G-3723
VBE(sat)
v)
1
LT
—t"] heg=10
05
0 2 4 6 8 2 6 8
107! 1 Ic(A)

Collector-emitter saturation voltage

(PNP types)
G-3706
-Vce(sat)
v
/ il
vV
|
A
10" -
& A
v
hpg =10
?
1072
2 o € 8 1 ? 4 6 8
107! 1 -Ic(A)
Base-emitter saturation voltage
(NPN types)
G-3707
-VBE(sat)
v)
1 /‘
Pl
> /
05 heg=10
0
2 4 2 4
107! 1 -Ic(A)
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BD175 BO176
BD177 BD178
80179 BD180

Saturated  switching characteristics Saturated switching characteristics
(NPN types) (NPN types)
G-3724 t G- 3708
t T
(ps)® : (ps)®
5 5
. .
: Voc=30V ! Veg=-30V
g1=-lg2 lgy=-lg;
1 hpg=10 1 hgg=10
| ==
8 — L]
€ = o € e
. \\ . \‘
L N~ tsN ts TN
\ ™ et o~
ty —_—
H ~] — 2 ‘\5_‘-_ tf
ton B T
on
-1 -1
10 ! 2 4 L] 2 & 6 8 10 2 “ 13 8 2 “ 13 [
10-! 1 Ic(A) 10! 1 -1c (A)

Power derating chart

6-3729
Ptot
(W) N

24 \

20 \

0 20 40 60 80 100 120 Teasel*C)
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P BD233 BD234
i B0235 BD236
BD237 BD238

EPITAXIAL-BASE NPN/PNP

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 NPN | BD233 | BD235 | BD237
PNP*( BD234 | BD236 | BD238
Vego  Collector-base voltage (Ig = 0) " 45V 60V 100V
Vceo Collector-emitter voltage (Ig = 0) 45V 60V 80V
Vcer Collector-emitter voltage (Rge = 1K) 45V 60V 100V
EBO Emitter-base voltage (Ic = 0) 5V
le Collector current 2A
lem Collector peak current R 6A
Piot Total power dissipation at Teaee < 25 C 25W
Tstg Storage temperature -65 to 150 C
T Junction temperature 150°C
* For PNP types voltage and current values are negative
INTERNAL SCHEMATIC DIAGRAMS
¢ ¢
8
NPN O
MECHANICAL DATA Dimensions in mm
27F‘ 78m
N N |
f A 18 L
c ot 3
B - {
€ — Ls
_logm= 12 22
058 b4]

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

10/84

PO32

TO-126 (SOT-32)
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© 7 BD233 BD234

BO235 BO236
BD237 BD238

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 BD233/34 V ;g=45V 100 | pA
current (1:=0Q) for BD235/36 V =60V 100 | pA
for BD326/38 V =100V 100 | pA
T case= 150°C
for BD233/34 V =45V 2 | mA
for BD235/36 V =60V 2 | mA
for BD237/38 V =100V 2 | mA
leso Emitter cutoff V=5V 1| mA
current (I =0)
Vo (sus) Collector-emitter Ic =100 mA
sustaining voltage for BD233/34 45 Vv
for BD235/36 60 \
for BD237/38 80 v
Ve san Collector-emitter lc =1A lg=0.1A 06V
saturation voltage
Vge* Base-emitter voltage | 1o =1A V ce=2V 1.3 Vv
hee* DC current gain lg =150mA V ge=2V 40 -
lc =1A Vce=2V 25 -
fr Transition frequency | | =250mA V =10V 3 MHz
hee,/ hego*Matched pairs lc =150mA V =2V 1.6 -
BD233/BD234
BD235/BD236
BD237/BD238

* Pulsed: pulse duration = 300 us, duty cycle <1.5%
For PNP types voltage and current values are negative
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BD233 BD234
' BD235 BD236
" BD237 BD238

. G-3718/1
Safe operating areas Ic \ I ] I i JIET} 1T
(A) ¢ MAX (PULSED) *PULSED OPERATION 1]
* 1 7
\ 00us
4
O0u
Ic MAX (CONTINUOUS) ms |
| 1 L
2 1 T—t—t=—t=t
DC OPERATIONA \“\
1 \‘
8
. \
* FOR SINGLE NON
REPETITIVE PULSE
4
N\
2
BD 233/4—P !
BD 235/6
10 BD237/8
2 4 6 8 2 4 6 8
1 10 VCE (v)
DC current gain (NPN types) DC current gain (PNP types)
G-3719 G- 3703
hrg, hrE |
6 6
¢ ‘ Veg =- 2V
VCE =2V
2 2
102 [ all ™ 102 —
6 \ 6
3
H 2
10 10
2 4 6 8 2 4 68 2 4 68 2 4 5 8 2 4 ©§ 8 2 4 68
102 107! 1 1g(A) 10°? 10! 1 -1c (A)
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[

BO233 BOZ34
~ BI23b BD236
~ ' BDZ37 BD238

DC transconductance (NPN types)

G- 3720
e
(A)
15
VCE =2
1
|
/
0.5
/
0.5 1 15 vge(V)

Collector-emitter

saturation voltage
(NPN types) o
VCE (sat)
(v)
| il
[c=05A R1A 2A 3A
\F AN
N
‘ ~. Pt
Py
0
2 4 68 2 4L 68 2 4 68
10-2 10" 10! 1g(A)

saturation voltage
(PNP types) .
-Vee(sat) l
v) \
' \
Ic=-3A
N
05 \ \Ic=-2A
Ic=-1A
N[lc=-0.54N
0
10-3 102 107! -lg (A)

DC transconductance (PNP types)

G-3704
—IC
(A)
Vee ==
15 Ve =-2V
]
1
/
]
05
/
/
0 05 1 15 -vge(Vv)

Collector-emitter
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B0233 BD234
BD235 BD236
BD237 BD238

Collector-emitter saturation voltage Collector-emitter saturation voltage
PNP
{NPN types) G-3722 ( types) G-3706
Vee(sat) -VcE(sat)
(v) W)
5
/ o
/ //
2 / 2 e
// //
// /|
10”! 107
8 8 A
. L
heg=10 heg =10
2 2
-2 -2
10 2 “ & e 2 “ 5 8 10 2 “ € 8 1 2 4 € 8
10-! 1 Ic (A) 10-! 1 -1c(A)

Base-emitter saturation voltage Base-emitter saturation voltage

PNP types
(NPN types) 6-3723 ( YP ) G- 3707
VBE(sat) [ -VBE(sat)
(v) )
1 1 /‘
m el 4/”
e heg=10 — i
05 05 hgg=10
0 2 & 6 8 2 4 6 8 0 2 3 8 2 4 8
107! 1 Ic(A) 107! 1 -lc(A)
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0 :. BD233 BD234
C 0 0235 BD236
.| D237 BD238

LN
Saturated  switching characteristics Saturated switching characteristics
NPN types PNP type
( yp ) G-3724 ( yp S) G- 3708
t T t
(ps)® (us)®
s 5
‘ .
: Ve =30V : Ve =-30V
lg1=-1g2 Igy=-lgy
1 hrg=10 1 hpg=10
8 8
6 = | 6 ~
S . N
] \\‘ teN te
Ty
2 = i = 2 .\\\ = te
‘/on -\N~—v—-
tOI’\
107! 104
2 “ 6 8 2 6 8 2 . 6 8 2 4 6 8
107! 1 Ic(A) 10! 1 -1c ()

Power derating chart

G-3725
Ptot
(W)
20
10
0 50 100 Tease(*C)
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.- . BD239  BD240
- f0 7! BD239A BDZ40A
' . BD2398 BO2408
.~ ' BD230C BD240C

EPITAXIAL-BASE NPN/PNP

MEDIUM POWER LINEAR AND SWITCHING APPLICATIONS

The BD239, BD239A, BD239B and BD239C 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 BD240, BD240A, BD240B and BD240C

respectively.

ABSOLUTE MAXIMUM RATINGS NPN | BD239 | BD239A | BD239B | BD239C
PNP*| BD240 | BD240A | BD240B | BD240C
Veer Collector-emitter voltage (Rge = 100Q) | 55V | 70V ‘ 9oV ' 115V
Vceo Collector-emitter voltage (Ig = 0) 45V 60V 80V 100v
Vego Emitter-base voltage (I = 0) 5V
le Collector current 2A
lecm  Collector peak current 4A
g Base current . 0.6A
Pt  Total power dissipation at Teuee < 25 C 30w
Tamp <25 C w
Tqg  Storage temperature -65 to l 50°C
T, Junction temperature 150°C
* For PNP types voltage and current values are negative
INTERNAL SCHEMATIC DIAGRAMS
C (o
B 8
NPN O PNP O
MECHANICAL DATA Dimensions in mm
Collector connected to tab.
10.6m LEmu
:I 137me
385 /-é - - b ;
375 /T:& ::g
K :
{4 . 1) |,
1 o &
P T |
c ? - nsszTS"—. L
€ TO-220
10/84 84



¢ vy :

. 8023 BO2AD

BD239A BD240A
BO239B BD2408

/ BD239C BD240C

THERMAL DATA

Rth]-case
Rthkamb

Thermal resistance junction-case
Thermal resistance junction-ambient

:C/W
c/W

4.17
62.5

max
max

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

Parameter Test conditions Min. Typ. Max.|Unit
lceo Collector cutoff for BD239/40/39A/40A
current “B = 0) VCE =30V 0.3 | mA
for BD239B/40B/39C/40C
Ve =60V 0.3| mA
lees Collector cutoff for BD239/40 Ve =45V 0.2 | mA
current (Vgeg = 0) | for BD239A/40A Ve =60V 0.2 | mA
for BD239B/40B Vg = 80V 0.2 | mA
for BD239C/40C Ve = 100V 0.2| mA
IEBO Emitter cutoff VEB =5V 1| mA
current (I = 0)
Vceosus) " Collector-emitter | 1 =30mA
sustaining voltage | for BD239/40 45 \Y,
(lg =0) for BD239A/40A 60 \Y
for BD239B/40B 80 \%
for BD239C/40C 100 \Y
Veegat ™ Collector-emitter | Ic = 1A lg =0.2A 07|V
saturation voltage
Vee(on)" Base-emitter lc =1A Vee =4V 13| V
voltage =
heg” DC current gain lc =0.2A Vee =4V 40 -
le=1A Ve =4V 15 -
hee Small signal lc =0.2A Veeg =10V
current gain f= 1KHz 20 -
lc =0.2A Vee = 10V
f=1MHz 3 -

* Pulsed: pulse duration = 300us, duty cycle < 2%.
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B0239C BD240C

.. . BD239 BD2AD
1" BD239A BD240A
' BD239B BD240B

Safe operating areas

G-5696
Ic
(a)°
6
IcMAX PULSED PULSE OPERATION
T L N 100us
T ALl ims
IcMAX CONTINUOS Sms
’ \
, loc OPERAI’ION—J AL
s \
: \
[skFOR SINGLE NON
. | REPETITIVE PULSE
L )
ARERLL
. BD239/40 \
BDZ39A740A N
BD239B/40B \
o . BD239C /40C
2 4 6 8 2 4 6 8 2 4 6 8
1 10 10 VCE(V)

For the others characteristics curves see TIP31/TIP32 series.

86




. BD241 BD2?
" BO241A BD242A
BD2418 BD242B

EPITAXIAL-BASE NPN/PNP ~ boaaic swezs

MEDIUM POWER LINEAR AND SWITCHING APPLICATIONS

The BD241, BD241A, BD241B and BD241C are silicon epitaxial-base NPN power tran-
sistors in Jedec TO-220 plastic package, intended for use in medium power linear and
switching applications. The complementary PNP types are the BD242, BD242A, BD242B
and BD242C respectively,

ABSOLUTE MAXIMUM RATINGS NPN |BD241|BD241A |BD241B | BD241C
PNP*(BD242 | BD242A | BD242B | BD242C
Veer  Collector-emitter voltage (Rge=100%2) 55V ‘ 70V l o0V ‘ 115V
Veeo Collector-emitter voltage (Ig = 0) 45V 60V 80V 100V
gso Emitter-base voltage (I¢ = 0) 5V
le Collector current 3A
lem Collector peak current 5A
g Base-current o 1A
Piot Total power dissipation at Tcaee <25 C 40W
TambS25 C 2W
Tstg Storage temperature -65 to 150°C
T; Junction temperature 150°C
* For PNP types voltage and current values are negative
INTERNAL SCHEMATIC DIAGRAM
c (4
[ B
PNP & NPN O
MECHANICAL DATA Dimensions in mm
Collector connected to tab.
10.6™ ¢ gmar
:| 1377
/‘g A :
385 whi i
A | -
S K -
HE.|
v 7 1l
L ~ E
e — 4 |
c7 £ asﬁ_'—.ji:
E oo TO-220
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© "' BD241A BD242A
~_ BD241B BD242B
. BD241C BD242C

BD241 BD242

THERMAL DATA

Rth J-case
I:‘th J-amb

Thermal resistance junction-case
Thermal resistance junction-ambient

max 3.13 °C/W
max 62.5 °C/W

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

Parameter Test conditions Min. Typ. Max.| Unit
lceo Collector cutoff for BD241/42/41A/42A
current (Ig = 0) Vce = 30V 0.3 | mA
for BD241B/42B/41C/42C
V(;E = 60V 0.3 | mA
lces Collector cutoff for BD241/42 Ve = 45V 0.2 | mA
current (Vgg = 0) for BD241A/42A Ve = 60V 0.2 [ mA
for BD241B/42B Ve = 80V 0.2 |mA
for BD241C/42C Ve = 100V 0.2 | mA
leBo Emitter cutoff Veg = 5V 1| mA
current (Ic = 0)
Vceo (sus)” Collector-emitter lc = 30mA
sustaining voltage | for BD241/42 45 Vv
(lg=0) for BD241A/42A 60 Vv
for BD241B/42B 80 \Y
for BD241C/42C 100 1
Vce say” Collector-emitter lc = 3A lg = 0.6A 12| V
saturation voltage
Vee on)” Base-emitter lc =3A Vce = 4V 18| V
voltage
heg* DC current gain lce =1A Vce = 4V 25 —
lc = 3A VCE =4V 10 -
hre Small signal lc=05A Vg =10V
current gain f = 1KHz 20 —
i |c = 05A VCE = 10V
f=1MHz 3 —

* Pulsed: pulse duration = 300us, duty cycle <2 %.
For PNP types voltage and current values are negative
For the characteristics curves see TIP31/TIP32 series
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_ BO243  BD244
" BD243A BD244A

.. .. BO243B BU244B
EPITAXIAL-BASE NPN/PNP

BD243C BD244C

POWER LINEAR AND SWITCHING APPLICATIONS

The BD243, BD243A, BD243B and BD243C are silicon epitaxial-base NPN power tran-
sistors in Jedec TO-220 plastic package, intended for use in medium power linear and
switching applications. The complementary PNP types are the BD244, BD244A, BD244B
and 244C respectively.

ABSOLUTE MAXIMUM RATINGS NPN |BD243 |BD243A | BD243B | BD243C
PNP*| BD244 |BD244A | BD244B | BD244C
Vego Collector-base voltage (Ig = 0) 45V I 60V \ 8oV \ 100V
ceo Collector-emitter voltage (lg = 0) 45V 60V 80V 100V
Vego Emitter-base voltage (Ic = 0) 5V
c Collector current 6A
lem Collector peak current 10A
Ig Base current 2A
Pwot  Total power dissipation at Teaee<25°C 65W
Tstg Storage temeprature -85 to 150°C
T Junction temperature 150°C
* For PNP types voltage and current values are negative.
INTERNAL SCHEMATIC DIAGRAMS
¢ ¢
8 8
PNP . NPN O
MECHANICAL DATA Dimensions in mm
Collector connected to tab.
0.8 o gmes
R e
/‘g' - £ 3 :
385 __t__ EE
K :
ﬁ’- AR
yre o S
o — T s
¢ - osgﬂt
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BD243  BD244
BD243A BO244A
B0243B BD244B
BD243C BD244C

THERMAL DATA

Rth J-case
Rth j-amb

Thermal resistance junction-case
Thermal resistance junction-ambient

max
max

1.92
62.5

°C/W
°C/W

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

Parameter Test conditions Min. Typ. Max.| Unijt
Iceo Collector cutoff for BD243/44/43A/44A
current (Ilg = 0) Vce = 30V 0.7 | mA
for BD243B/44B/43C/44C
Vce = 60V 0.7 | mA
Ices Collector cutoff for BD243/44 Ve = 45V 0.4 [ mA
current (Vgg = 0) for BD243A/44A Ve = 60V 04 | mA
for BD243B/44B Ve = 80V 0.4 | mA
for BD243C/44C V¢ = 100V 0.4 | mA
lego Emitter cutoff Veg = 5V 1| mA
current (Ic = 0)
Vceo sus)“Collector-emitter Ilc = 30mA
sustaining voltage | for BD243/44 45 Vv
(Ig=0) for BD243A/44A 60 \Y
for BD243B/44B 80 \"
for BD243C/44C 100 \"
Vce say” Collector-emitter lc = 6A lg = 1A 15| V
saturation voltage
Vae* Base-emitter lc = 6A Vee = 4V 2|1V
voltage
hee* DC current gain lc =0.3A Vee = 4V 30 —
Ilc=3A Vce = 4V 15 —
hte Small signal lc = 0.5A Vee = 10V
current gain f = 1KHz 20 —
Ic = 0.50 Ve = 10V
f = 1IMHz 3 —

* Pulsed: pulse duration = 300us, duty cycle <2%.
For PNP types voltage and current values are negative
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B0331 BD332
B0333 BD334

EPITAXIAL-BASE NPN/PNP . B0395 B03%

COMPLEMENTARY POWER DARLINGTONS

The BD331, BD333, BD335 (NPN types) and BD332, BD334, BD336 (PNP types) are comple-
mentary epitaxial-base Darlingtons in SOT-82 plastic package. They are intended for use in
audio output stages, general amplifier and switching applications.

NPN | BD331 BD333 BD335
ABSOLUTE MAXIMUM RATINGS PNP | BD332 BD334 BD336
Vceo Collector-base voltage (Ig=0) 60V 80V 100V
Vceo Collector-emitter voltage (lg=0) 60V 80v 100V
Vego Base-emitter voltage (Ic=0) YY)
Ic Collector current 6A
Icm Collector peak current (t; <10 ms) 10A
Ig Base current 0.15A
Piot Total power dissipation at Tcase <25°C 60W
Tstg Storage temperature —65 to 150°C
T; Junction temperature 150°C

For PNP types voltage and current values are negative

INTERNAL SCHEMATIC DIAGRAMS

R1 = 10KQ
R2 = 150Q

29 7gmar
L
Gl
c | =4
| ke
|

m z&maxﬂ)‘_ B 38_
156™"

c.ou8

{1) Within this region the cross-section of the leads is uncontrolled SOT-82
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BD333 BD334
BD335 BD336

r o BO331 BO332

THERMAL DATA

Rthjcase ~ Thermal resistance junction-case max 2.08 °C/W
ELECTRICAL CHARACTERISTICS (T, =25°C unless otherwise specified)
Parameter Test conditions Min. Typ. Max. |Unit
lceo Collector cutoff Vg =rated Vcgo 0.2|mA
current (lg=0) Tcase = 150°C 2 ImA
Iceo Collector cutoff Vee=1/2 Vcgo max 0.5|mA
current (lg=0)
leso Emitter cutoff Vegg =5V 5 |mA
current (Ic=0)
Vcesat)y®  Collector-emitter Ic=3A lg=12mA 2|V
saturation voltage
Vge* Base-emitter voltage Ic=3A Veg=3V 25|V
heg* DC current gain lc=0.5A Vg3V
for BD331, BD333, BD335 1900 —
for BD332, BD334, BD336 2700 —
Ic=3A Vee=3V
for BD331, BD333, BD335 750 —
for BD332, BD334, BD336 750 —
Ic=6A Vee=3V
for BD331, BD333, BD335 3000 —
for BD332, BD334, BD336 400 —
VE* Parallel diode lg=3A 1.8 Y
forward voltage
hte Small signal Ic=3A Vee=3V
current gain f=1MHz
for BD331, BD333, BD335 50 —
for BD332, BD334, BD336 150 -
ton Turn-on time Ic=3A Vee =30V 1 2 | ps
toff Turn-off time Ig1= —lg2=12mA 5 10| us

* Pulsed: pulse duration = 300 us, duty cycle <1.5%
For PNP types voltage and current values are negative
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BO33 BD332
.. BD333 BO334
B33 B03%

Safe operating areas 6-5359
Ic
(A)
IcMAX PULSED PULSE OPERATION%
10 s < \ i
T N A VI le— 10uS ]
X T ]
IcMAX CON N . 100ps
N\ Tms
DC OPERATION N\ )
| ] \\~
% FOR SINGLE NON
REPETITIVE PULSE \\ W
1
\
BD331/332
BD333/334
BD335/336
161 11 R [
=2
1 10 10 VCE(V)
DC current gain (NPN types) DC current gain (PNP types)
0-2608 G-2600
hre heg
VCE=3V
104 Yee 3 10
= il -
/4
10° | 10° P
10° 10?
0 1 e (@ 0 1 Ic W
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o BO331 BO332
: BD333 BD334
BD335 BD336

DC transconductance (NPN types) DC transconductance (PNP types)
03609 0-2603
-lc lc
(A )
Veg=-3V Veg=3V
7.5 / 75
]
: ] : J
Il
25 1 25 f
/
7 4
0 1 2 3 -vge (V) 0 1 2 3 vgg (V)
Collector-emitter saturation voltage Collector-emitter saturation voltage
(NPN types) (NPN types)
6-2601 62602
VeEtsat) VeEsan| ]
) v H ll
ERRRRREY
N Ic=5.
hfg=250 18 ‘ AN
-
2 ) 3AI
\\ 1A
. ]
7 0.5A
’f
1 - as
0 25 5 25 ¢ (W) 0 1 2 3 1g (mA)
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: BO331 BD332
. . BD333 BD334
: © BD335 BD336

P

Collector-emitter saturation voltage

Collector-emitter saturation voltage

(PNP types) (PNP types)
G-2607 G-2608 -
“VeE(sat) ~VCEgay
) )
15
heg=250
\ -
2 1 | - 3A
=1A
ol =1 N -0.5A
1 - S 05
0 25 5 75 -Ic (A 0 1 2 3 -lg (mA)

Small signal current gain (NPN types)

- = G-2604
hy B
e e H
1]
N
10? \
Veg=3V
Ic=2A
10?
X
\
\
Il A
10 = E
I
1
107 1072 10 1 t (MHz)

Small signal current gain (PNP types)

6-26n
hre A 2
N
10 Ay
Vee=-3v Hi
1c=-24 ]
10? =
1 X =1
1 A Y
|
10 \
1
1
1 Hi
1

10°? 1072 10! t (MHz)
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BD333 BD334
BD335 BD336

BO331 BD332

Saturated switching characteristics

(NPN types)
t G251
(ps) i
hgg=250
Vcc=30V
Ig1=-Ig2
Y
]
/ ™~ t
I~
1
ton ]
’0—‘ 2 “ 6 L]
1 Ic (A)

t
(ps)

10

Saturated switching characteristics

(PNP types)
6-2610/1
]
1
heg= 250
Vcc ==30V
181=-182
tf
"-Q\\ lts
ton
2 - 1]
~lc ()
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¢ 0 7+ BDA33 BD434
.. . BD435 BD436

EPITAXIAL-BASE NPN/PNP

BD437 BD438

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 NPN | BD433 | BD435 | BD437
PNP*( BD434 ‘ BD436 | BS438

Vcgo  Collector-base voltage (Ig = 0) 22V 32v 45V
Vces  Collector-emitter voltage (Vgg = 0) 22V 32v 45V
Vceo Collector-emitter voltage (Ig = 0) 22V 32v 45V
Vego Emitter-base voltage (Ic = 0)

Collector current

Collector peak current (t < 10ms)

Base current

Total power dissipation at Tee < 25°C

Storage temperature -65 to 150°C

Junction temperature 150°C

* For PNP types voltage and current values are negative

INTERNAL SCHEMATIC DIAGRAMS
C

PNP
MECHANICAL DATA Dimensions in mm

TO-126 (SOT-32)

(1) Within this region the cross-section of the leads 1s uncontrolled
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¢ ¢t BDA433 BDA34
©. ~  BDA435 BD436
BD437 BD438

THERMAL DATA

Rth j-case
th j-amb

Thermal resistance junction-case
Thermal resistance junction-ambient

3.5
100

°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 BD433/34 Vgg= 22V 100 | pA
current (I = 0) for BD435/36 Vcg= 32V 100 | pA
for BD437/38 Vig= 45V 100 | pA
lces Collector cutoff for BD433/34 Ve = 22V 100 | pA
current (Vge=0) for BD435/36 Ve = 32V 100 | pA
for BD437/38 Ve = 45V 100 | pA
lego Emitter cutoff Vegg= 5V 1 [ mA
current (I =0)
Veeo sus)” Collector-emitter Ilc = 100mA
sustaining voltage for BD433/34| 22 \"
(Ig=0) for BD435/36 | 32 \Y
for BD437/38| 45 \Y
Voegay® Collector-emitter Ic = 2A lg = 0.2A
saturation voltage for BD433/34 02 05| V
for BD435/36 02 05| V
‘or BD437/38 02 06| V
Vge* Base-emitter voltage | I = 10 mA V= 5V 0.58 \%
lc =2A  Vg=1V
for BD433/34 1.1 Vv
for BD435/36 111V
for BD437/38 12|V
hee* DC current gain lc =10mA V= 5V
for BD433/34(40 130 —
for BD435/36 |40 130 —
for BD437/38 (30 130 —
lc = 500mA Vge= 1V 85 140 —
lc =2A  Vg=1V
for BD433/34 |50 —
for BD435/36 | 50 —
for BD437/38 | 40 —
Pee,/eg,*Matched pair lc = 500mA V= 1V 1.4 —
fr Transition frequency | I = 250mA Vge= 1V 3 MHz

* Pulsed: pulse duration =

300 ps, duty cycle =

1.5%

For PNP types voltage and current values are negative
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%«lif§kigi BD433 BD434

1) BD43b BDA36
¢ vt oti BD437 BD438
[ =
Safe operating areas Ic G-246611
(A)
10 Ic MAX PULSED ULSE OPERATION*
T T TN T 1 1Cr/;‘5
1c MAX CONTINUOUSR NI IR
L[] A\ Il
oc operatioN ]| \\ [NAHH 1ms
*FOR SINGLE NON R
REPETITIVE PULSE r10ms
1 I\
\
I
BD437/8 -
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BD 433/4
107
1 10 10° VgV
DC current gain (NPN types) DC current gain (PNP types)
heg : -4865/ hee G-4881
i )
¢ VeE=2V ‘
’ Ve=2v
2 '02
LT N 6
102 d N ¢ N
¢ 2
s \\ N
. \ 10
\ 3
2
\ 2
-2 2 4 6 8 -1 2 4 6 8 2 4L 6 8 ! 2 4 6 8 2 4 68 2 4 68
10 10 1 Ic(A) 10-2 10-! 1 Ic(A)
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{ f 0  BDA33 BDA34
©o BD435 BD436
.. BD437 BD438

DC transconductance (NPN types) DC transconductance (PNP types)
G-2440 -2439
Ic 1] -Ic [ 17
(a) [T (Y [T
Veg=1V Veg=-1V
4 4
[ [l
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3 3 |
[
2 2 |
|
|
[
1 I 1
/
/

[¢] 05 1 15 Vge) o 05 1 15 -Vge(V)
Collector-emitter saturation voltage Collector-emitter saturation voltage
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\ \
05 \ \\ \n
‘ \ \\ 05
\ N
\ \\h N
N \ R
\.
0.1 .
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Lo 80433 BD434
BD435 BD436
BD437 BD438

Saturated switching characteristics
(NPN types)
=242,
t i
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Collector-base capacitance (NPN types)
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Saturated switching characteristics
(PNP types)
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Collector-base capacitance (PNP types)
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~ ©  BD433 BD434
o BD435 BDA36
BD437 BDA38

tr
(MHZz)

Ptot
(w)

36

24

Transition frequency (NPN types) Transition frequency (PNP types)

G-2423
fr e
Vee=IV (MHz) _
L \\; Veg=-1v
N
N 15
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N N\
\ 10 AN
N
X N
N\ N
AN
5
0
107 1 Ic (&) 10" 1 -Ig ()
Power rating chart
G-2415
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\\
N,
\\
N
- 50 100 150 Teage(°C)
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EPITAXIAL-BASE NPN/PNP -

B0439 BD440
BD441 BD442

MEDIUM POWER LINEAR AND SWITCHING APPLICATIONS

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

ABSOLUTE MAXIMUM RATINGS NPN BD439 | BD441
PNP* | BD440 l BD442
Veeo Collector-base voltage (Ig = 0) 60V 8ov
CES Collector-emitter voltage (Vge = 0) 60V 80V
CcEO Collector-emitter voltage (Ig = 0) 60V 8oV
EBO Emitter-base voltage (I = 0) 5V
c Collector current 4A
lem Collector peak current (t < 10ms) 7A
Ig Base current 1A
Piot Total power dissipation at Tc,ee < 25°C 36W
Tstg Storage temperature -65 to 150°C
T, Junction temperature 150°C

¥ For PNP types voltage and current values are negative

INTERNAL SCHEMATIC DIAGRAMS

MECHANICAL DATA

¢ ¢
8 B
PNP & NPN O
27’_“_‘" 78m2x
) I e N ER
oA
c at f
L 4
AL
E
Ul Al
e~ (| H8
|
Qg™ 12 22| |
Jlass les]

(1) Within this region the cross-section of the leads 1s uncontrolled
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TO-126 (SOT-32f
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+

" BD439 BD44D
. BD441 BD442

THERMAL DATA

Rth j-case
th ]-amb

Thermal resistance junction-case
Thermal resistance junction-ambient

3.5
100

max
max

°C/W
°C/W

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

Parameter Test conditions Min. Typ. Max.| Unit
lceo Collector cutoff for BD439/40 V= 60V 100 | pA
current (I = 0) for BD441/42 V= 80V 100 | pA
lces Collector cutoff for BD439/40 Ve = 60V 100 | pA
current (Vgz = 0) for BD441/42 V= 80V 100 | pA
leo Emitter cutoff Vgg = 5V 1 | mA
current (Ic=0)
Veeo eus)” Collector-emitter Ic= 100mA  for BD439/40 | 60 \%
sustaining voltage for BD441/42 |80 \%
(l=0)
Veesay™ Collector-emitter lc= 2A Ig= 0.2A 08 | V
saturation voltage
Vge* Base-emitter voltage | Ic= 10 mA V= 5V 0.58 \
Ic=2A Veg= 1V 15| Vv
heg* DC current gain lc=10mA V.= 5V
for BD439/40 |20 130 —
for BD441/42 |15 130 —
Ic= 500mA V= 1V
for BD439/40 (40 140 —
for BD441/42 |40 140 —
lc=2A Vee= 1V
for BD439/40 | 25 —
for BD441/42| 15 —
hee, /e, *Matched pair lo= 500mA  Vge= 1V 14| —
fr Transition frequency | Ig= 250mA V= 1V 3 MHz
* Pulsed: pulse duration = 300 ps, duty cycle = 1.5%

For PNP types voltage and current values are negative
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BD439 BD440
BD441 BD442

Safe operating areas

Ic MAX PULSED
| 11

1 LI
Ic MAX CONTINU

[ 111
DC OPERATION

*FOR SINGLE NO
REPETITIVE PULSE

\

\
\
\\

\

BD441/442

T

BD439/440 —
10-1 |
1 10
For the others characteristic curve see the BD433/BD434 series




BD533 BD534
BD535 BD536

%037 BS EPITAXIAL-BASE NPN/PNP

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 NPN | BD533 | BD535 | BD537
PNP*| BD534 I BD536 I BD538

Vego Collector-base voltage (1g = 0) 45V 60V 80V

Vees Collector-emitter voltage (Vgeg = 0) 45V 60V 80v

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

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

lc, lg  Collector and emitter current 8A

g Base current 1A

Piot Total power dissipation at Tepe < 25°C 50W

Tstg Storage temperature -65 to 150°C

T Junction temperature 150°C

* For PNP types voltage and current values are negative

INTERNAL SCHEMATIC DIAGRAMS

C C
8 BD——%
PNP O NPN O
MECHANICAL DATA
L gmex
19 =
| :
385 l ' ) -
!

254 25
osamar

oo TO-220

Dimensions in mm

Collector connected to tab.

g

15.8ma:

102
12,7™

N
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B0D533 BOD534
B0535 BD536
BD537 BD538

THERMAL DATA

ch j-case
th j-amb

Thermal resistance junction-case
Thermal resistance junction-ambient

2.5
70

max
max

°C/W
°C/W

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

otherwise specified)

Parameter Test conditions Min. Typ. Max.| Unit
lceo Collector cutoff for BD533/34 Vcg= 45V 100 | pA
current (I = 0) for BD535/36 Vicg= 60V 100 | pA
for BD537/38 Vcg= 80V 100 | pA
lces Collector cutoff for BD533/34 Ve = 45V 100 | pA
current (Vge = 0) for BD535/36 Ve = 60V 100 | pA
for BD537/38 Vg = 80V ° 100 | pA
lego Emitter cutoff Vgg = 5V 1| mA
current (Ig=0)
Veeo sus)* Collector-emitter Ic = 100mA for BD533/34 |45 \
sustaining voltage for BD535/36 | 60 \Y
(Ilg=0) for BD537/38 | 80 Vv
Ve say®  Collector-emitter lc =2A lg = 0.2A 08| V
saturation voltage Ilc = 6A lg = 0.6A 0.8 \Y
Vge* Base-emitter voltage | I = 2 A Vee=2V 15| V
heg* DC current gain lc =10mA V= 5V
for BD533/34 20 —
for BD535/36| 20 —
for BD537/38| 15 —
lc = 500mA Vge= 2V 40 —
Ic =2A Vee= 2V
for BD533/34 | 25 —
for BD535/36 | 25 —_
for BD537/38| 15 —
fr Transition frequency | I = 500mA V= 1V 3 12 MHz
hee groups™*: J lc = 2A Vee= 2V 30 75 | —
lc =38A Vee= 2V 15 —
K Ic = 2A Veg= 2V 40 100 | —
lc =3A Veeg= 2V 20 —
* Pulsed: pulse duration = 300 ps, duty cycle = 15% ** Only on request

For PNP types voltage and current values are negative
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BD533 BD534
BD535 BD536
BD537 BD538

Safe operating areas Ic G244t
a)
10 |1c MAX PULSE OPERATION
m 10us
AN AN
AN 100us)
DC OPERATION N WA Ims
i N
*FOR SINGLE NON
REPETITIVE PULSE \ 10ms
1 X
\
\
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!
BD535/536 \
0" BD533/534 \
1 10 107 Veg)
DC current gain (NPN types) DC current gain (PNP types)
"FEO 248 heg 2487
6
¢ Veg=2v ¢
VCE=°2V
2
/’— \~~~ /’_ \\\~
N "N
10° P 10? N
] N [] \\
6 \\ 6
4 4 \\
2 2
‘0 2 4 6 8 2 4 68 2 4 6 8 10 2 4 6 8 2 4 68 H 4 6 8
102 10" 1 1c(A) 102 10" 1 -Ic(A)
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B0533 BD534

BD535 BD536
BD537 BD538

Collector-emitter

(NPN types)

saturation voltage

~2488_
VcE(sat),
(V)‘ 4
. hgg=10
2
109 e
s -
. Y
l,
4 &
2
lo“ 2 & [ 2 & 6 8
107" 1 Ic(a)
Base-emitter saturation voltage
(NPN types)
G-2490
VBE(sat)
) hee=10
15
V4
1
A
——‘,
05
0
107 1 Ie(a)

Collector-emitter saturation voltage
(PNP types)
-248
~VCE(sat)y
v, y.
7
A A
heg=10 4
2
10" /
L]
° .
4 ,/,
P
/
2
‘0'1 2 4 6« 8 2 4 LN
10" 1 -1c(a)
Base-emitter saturation voltage
(PNP types)
G-2491
“VBE(sat)
W hee=10
15
//
A
Y
. =
——
05
0
10" 1 -Ig(A)
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.. BOGT5A BDGTBA
7" BOBITA BDGTBA
BOG7OA BOGSOA

. soest sz EPITAXIAL-BASE NPN/PNP

MEDIUM POWER DARLINGTONS

The BD675, BD675A, BD677, BD677A, BD679, BD679A and BD681 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 (the BD676, BD676A, BD678, BD678A, BD680, BD680A
and BD682 respectively) have same characteristics of NPN types but voltage and current
values are negative.

ABSOLUTE MAXIMUM RATINGS BD675 ,BD677 ‘30679 I BD681
BD675A | BD677A | BD679A

Veeo Collector-base voltage (Ig = 0) 45V 60V ‘ 8oV I 100V

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

VeBo Emitter-base voltage (1c = 0) 5V

Ic Collector current 4A

lem Collector peak current (repetitive) 6A

lg Base current 100mA

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

Tetg Storage temperature -65 to 150°C

T; Junction temperature 150°C

INTERNAL SCHEMATIC DIAGRAMS

c oc

1
|
|
J R1 Typ. 10k
R2Typ 1500

s -10360 s-103711

MECHANICAL DATA Dimensions in mm

_ R1 Tyn 10!
E

k)
R2Typ 1500

27max 7gmax
I o] tz‘;,
HIE 1o g
4] =}
i U |
' R
glc
3| %o
l ~ w
| E J -8
o9 12 22] |
058 |as]

TO-126 (SOT-32)

.
(1) Within this region the cross-section of the leads s uncontrolled

1
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BDG75A BDGTGA
BOGT7A BDB7BA
BO679A BOGBOA

" BDGB

S BD682
THERMAL DATA
Rih j-case  Thermal resistance junction-case max. 3.12 °C/W
Rin j-amp  Thermal resistance junction-ambient max. 100 °C/W

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

Parameter Test conditions Min. Typ. Max. |Unit
lcso Collector cutoff Vg = rated Vego 200 |umA
current (Ig = 0) Vcg= rated Vcgo
Tease= 100°C 2 |mA
lceo Collector cutoff VcE = half rated Veeo 500 |uA
current (Ig = 0)
leso Emitter cutoff Veg =5V 2 |mA
current (I = 0)
V ceo(sus) Collector-emitter lc = 50mA
sustaining voltage for BD675/675A 45 Y,
(lg =0) for BD677/677A 60 \%
for BD679/679A 80 \%
for BD681 100. \"
Vecesat) - Collector-emitter for BD675/677/679/681
saturation voltage lc =1.56A lg = 30mA 25 |V
for BD675A/677A/679A
lc =2A lg = 40mA 28 |V
Vge* Base-emitter voltage for BD675/677/679/681
Ic = 1.5A VCE =3V 2.5 \"
for BD675A/677A/679A
‘c =2A VCE =3V 25 \Y)
hee * DC current gain for BD675/677/679/681
lc=15A  Vcg =3V 750 -
for BD675A/677A/679A
le =2A Vee =3V 750 -
hie Small signal lc =1.6A Vee =3V
current gain f=1MHz 1 -

* Pulsed: pulse duration = 300 us, duty cycle = 1.5%.
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\ . .., BDG6T5A BDG76A
.1 '/ BOBITA BDGTBA
. 1.\ BDG79A BDBBOA
. L' BDGBI BDGB2

s nseom 2

Safe operating areas - 6-274311

e

udl
1

Ic —+—11 1
(& i Max (PULSEDHHTEUk _~
1117 \ .
Ic MAX (CONTINUOUS \ \

EERIHNAY
DC OPERATION \

*FOR SINGLE NON \

! REPETITIVE. PULSE \
\
\

\
\

\

BD675/A - BD676/A
BD677/A -BD678/A—H ms
8D 679/A ~-BD680/A
BD681 BD682

C -
il
107
1 10 100 Vegiv)
DC current gain DC transconductance
6-275/1 6274011
heE 3 Ic 1if
(A)
R ":PN I
P Veg=3V /
‘ vps
o 1IN 2 pNP Jl/NPN
v PNP \ i
, A
= Ji
Veg=3V /
10° ,/ 2 /
4
8 ” I
6
]
4
1
? )/
IDZ 2 o L]
107 £y ? ¢ :c W 0 as 1 15 Vgg (V)
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.. BDGT5A BOGTGA
~ T0 7. BOBTIA BOGTBA
.. BDGT9A BOGBOA

.. - BDGB1 BDG82

Collector-emitter saturation voltage Small signal current gain
G- 6-275811
VCE(sat) hte 8 = |
6 i
W . NPNEH
: RN
Feg=250 0 et N\ m
8
6 H
2 . 0
) Veg=3V
Ic=15A
10?, e
6 Ny
& ‘{\
1 ,/ 2 \
——— 10, =2
s H
. H
2 |
1 Ul |
0 2 4 68 2 468 2 4 68 2 4 68
10 ) 1) 1072 107? 107 1t (MHz)
Collector-emitter saturation Collector-emitter saturation
voltage (NPN) voltage (PNP)
=2746 G-2750
VCE(S.Q) ] 'VCE(sa(\ | |
v W) \
\
15 15 N
N T~
N < Ic=3 \C = Ic=3A T
AN | A 11
% 2A]
! ' ' 1A
1A +—1— -4
N :
.54 0.5A—
0.5 0.5
0 1 2 3 1g (mA) o 1 2 3 -lg (mA)
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. BDG75A BOG7GA
" " BDG77A BDGTBA
| BOG70A BDGBOA

. . BD68I

t
(ps)

107

Saturated switching characteristics

(NPN)

G-275911
Vec=30V
hFg=250
Igy=-18,
's
—1¢
]
lm .
2 .
1 Ig (&)

t
(ps)

107

Saturated switching characteristics

(PNP)

27561
B N B
Vec=-30V
hrg=250
'B|=‘|Bz
L}
s
e —
Ton
]
1 =g (A)
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EPITAXIAL-BASE NPN/PNP

BD705 BD706
B0707 BD708
BD709 BD710
BO711 BO712

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 NPN

BD705 | BD707 l BD709 | BD711

PNP* | BD706 | BD708 | BD710 | BD712
Veeo Collector-base voltage (lg = 0) 45V 80V 100V
Vces  Collector-emitter voltage (Vgg = 0) 45V 8ov 100V
Vceo Collector-emitter voltage (Ig = 0) 45V 80V 100V
Vego Emitter-base voltage (1o = 0) 5V
le Collector current 12A
Ig Base current 5A
Pwt  Total power dissipation at Teee <25°C 75W
Tetg Storage temperature -65 to 150°C
T Junction temperature 150°C

* For PNP types voltage and current values are negative
INTERNAL SCHEMATIC DIAGRAMS

(4

PNP

m

MECHANICAL DATA

Collector connected to tab.

§
=75

21m

N

115

Dimensions in mm

TO-220
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" BD705 BOI0G

B0707 BD708
BD709 BO710
BD711 BD712

THERMAL DATA

th J-case
th j-amb

Thermal resistance junction-case
Thermal resistance junction-ambient

max 1.67
max 70

°C/W
°C/W

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

Parameter Test conditions Min. Typ. Max.| Unit
Iceo Collector cutoff for BD705/706 Vg= 45V 100 | pA
current (I = 0) for BD707/708 Vg= 60V 100 | pA
for BD709/710 V= 80V 100 | pA
for BD711/712 Vg= 100V 100 | pA
Tease = 150°C
for BD705/706 Voz= 45V 1 [ mA
for BD707/708 Vog= 60V 1| mA
for BD709/710 Vz= 80V 1| mA
for BD711/712 Vg= 100V 1| mA
lceo Collector cutoff for BD705/706 V .= 22V 1| mA
current (I = 0) for BD707/708 V= 30V 1| mA
for BD709/710 V= 40V 1| mA
for BD711/712 V= 50V 1| mA
leso Emitter cutoff Vegg= 5V 1| mA
current (I = 0)
Vceous)® Collector-emitter Ilc = 100mA
sustaining voltage for BD705/706 | 45 \Y
(Ig = 0) for BD707/708 | 60 \%
for BD709/710 | 80 \Y
for BD711/712 | 100 v
Vee@ay®  Collector-emitter Ic =4A lg =04A 1]V
saturation voltage
Veex®* Knee voltage Ilc = 3A lg = ** 0.4 \Y
Vge* Base-emitter voltage| I = 4A Vee= 4V 1.5V




BD705 BD706
BD707 BD708
BD709 BO710
BD711 BD712

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max.| Unit
hee* DC current gain lc = 05A Vcg=2V 40 120 400 | —
lc =2A V=2V
for BD705/706 |30 —
for BD707/708 |30 —
for BD709/710 {30 —
lo —4n  vee=av
for BD705/706 (20 30 150 | —
for BD707/708 |15 150 | —
for BD709/710 (15 150 | —
for BD711/712 |15 150 | —
Ilg = 10A Vg =4V
for BD705/706| 5 10 —
for BD707/708| 5 10 —
for BD709/710 8 —
for BD711/712 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
For PNP types voltage and current values are negative
G-2468/1
Safe operating areas Ic | | | l | | l ||
(a)
Ic MAX PULSE OPERATION*
~ 10us
‘0 ‘\ N
AN AN
AN
AN N: 1001 <
DC OPERATION o\ A
N
1ms
*FOR SINGLE NON N! [
REPETITIVE PULSE H1TY10ms
‘ “I%\
X
\
BD705/706
B8D707/708
BD709/710 H
BD711/ 712
10-\ Tl
1 10 10° Vee(W)
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.. BO705 BOTOB

BD707 BD708
BD709 BO710
BD711 BD712

DC current gain (NPN types)

G-48
HH H
T ﬁL
Vegp=4V
1 CE
“ 11
: i
= =
=
N
A)
- 2 LSJ_'Z 4 68 2 4L 68 2 4 68
0 10 1 10 Ic(a)

DC transconductance (NPN types)

G- 4863
VBE(on)
)
/
Veg =4V 7
) /
T /
P
LT
)
=1
10 1 10 Ic(A)

DC current gain (PNP types)

G-485S

"

>

<
T

“ Ve

2 4L 68
1c(A)

DC transconductance (PNP types)

G- 4853
VBE(on) J
(v) I
2 Vee=4Y)
1 A
=T
-1
10 1 10

1c (A)




- -~ BDI05 BD706
P BD707 BD708
.~ BD709 BO710
BD711 BO712

Collector-emitter
(NPN types)

saturation voltage

G- 4864
VCE(sat) H
V), i
2
heg=10 |
10, i
6 i )
1 4
4 14
2
1 8
6
o
2.
19,
5
o
2
=2
10_'2 “ 68 2 46 2 468 2 4 68
10 1 10 10 Ic(a)

Saturated switching characteristics
(NPN types)

G- 4861
t I
(’JSI 1
s Vcc=30V
Ig1=ip2
4 heg= 10
12
I ts
/ te
1 TN —
SN
8 N
AN
6 AS
o — — \\w
ton N
N
2
1 2 “ 6 8 2 “ 6 8
10 1 Ic (A)

Collector-emitter saturation voltage
(PNP types)
G- 4855
Veetsat St
v, fi
z E
10, —T ===co!
s FE" " Hrhi H
. y A
2
1 8
6
4
2 J//
=1
10 ,g 7 ,Eazzzsg
6
‘P
2
. [T
10 - L 68 2 4 68 2 4 68 17 4 68
10 1 10 10 c(a)

Saturated switching characteristics
(PNP types)

G-4857
! —
(ps) 1
6 Vcc=30V
Ig1=1g2
‘ hgg=10
2
tS
Ty
/ L ity
1 e b - ——
’ N
. N
o — 1 I\
-l
ton N
N
2
=1 2 4 6 8 2 6 8
10 1 Tc(A)




.. BDI05 BD706
~ BD707 BO708
BD709 BD710

BO711 BO712

Collector-base capacitance
(NPN types)

G- 4860

Cceo
(pF)

150

100

50

10 1 10 vVeg (V)

Transition frequency (NPN types)

G-2427
fr
(MHz) V=3V
6
5
4 S
/ \\
3 \\
N
2
1

107! 1 Ic(A)

Collector-base capacitance

(PNP types)
G-4856
Cceo
(pF)
200 N\
N
N

100 N\

10’ 1 10 veg (V)

Transition frequency (PNP types)

G-2426

fr
(MHz) Veg=-3V
6
5 \\~\\
N
4
3
2
1
0
10- 1 -Ic(a)




.. BD905 BDOOG
- BDAO7 BOJ0S
BD30S B0910

EPITAXIAL-BASE NPN/PNP - bosii susi

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 NPN | BD905 | BD907 | BD909 |BD911
PNP* | BD906 | BD908 ‘ BD910 |BD912

Vego Collector-base voltage (I = 0) 45V l 60V | 80V ’ 100V
ceo Collector-emitter voltage (Ig = 0) 45V 60V 80v | 100V

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

lg, Ic Emitter and collector current 15A

g Base current 5A

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

Tgg  Storage temperature -65 to 150°C

T Junction temperature 150°C

* For PNP types voltage and current values are negative

INTERNAL SCHEMATIC DIAGRAMS

¢ 4
8 B
PNP € NPN e
MECHANICAL DATA Dimensions in mm
Collector connected to tab.
L L Bmu
e L
|

£ TO-220
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.~ « .. BDY0S BDIO6
© - BDY07 BDYOB
BOY09 BDY10
BD911 BDY12

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
Icso Collector cutoff for BD905/906 V g= 45V 500 | pA
current (I =0) for BD907/908 V g= 60V 500 | pA
for BD909/910 V. z= 80V 500 | pA
for BD911/912 Vg =100V 500 | pA
Tease = 1650°C
for BD905/906 Vcg= 45V 5| mA
for BD907/908 Vg= 60V 5| mA
for BD909/910 Vg= 80V 5| mA
for BD911/912 V=100V 5| mA
lceo Collector cutoff for BD905/906 | Vo= 30V 1] mA
current (Ig=0) for BD907/908 |V -= 30V 1| mA
for BD909/910 | Ve = 40V 1] mA
for BD911/912 | Ve = 50V 1] mA
leso Emitter cutoff Vgg = 5V 1] mA
current (Ic=0)
Vceo sus)® Collector-emitter lc = 100mA
sustaining voltage for BD905/906 | 45 \Y
(Ig=0) for BD907/908 | 60 \Y
for BD909/910 | 80 \Y
for BD911/912 | 100 \Y
Vce say™ Collector-emitter Ilc = 5A Ilg = 0.5A 11 V
saturation voltage lc = 10A lg = 2.5A 3| V
Vge say* Base-emitter Ic = 10A lg = 2.5A 25| V
saturation voltage
Vee* Base-emitter voltage | I = 5A Vee= 4V 16| V
heg* DC current gain lc = 0.5A Vee= 4V 40 250 | —
Ilc = 5A Vee= 4V 15 150 [ —
Ic = 10A Vee= 4V 5 —
fr Transition frequency | I = 0.5A  Vge= 4V |3 MHz

* Pulsed: pulse duration = 300 ps, duty cycle = 1.5%
For PNP types voltage and current values are negative
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. BDYO5 BDYOG
* BDGO07 BDOOB
. BO909 BD9IO
'/ BDSI1 BDYI2

. G-2628 /1
Safe operating areas Ic 4
(A) s
4
2 { Ic MAX *PULSE OPERATION
NOms \“ 10 ps
10 . NN 100 ps
~ ‘\ u Ims
s | DC OPERATION SN HHY
AN\
‘ \
\
2
*FOR SINGLE NON
REPETITIVE PULSE
1 e , ==
€
¢ BD 905/906
BD 907/908
2 8D 909/910
BD911/912 | l
10
2 “ 68 2 “ 68 2 4 68
1 10 10? Vee (V)
DC current gain (NPN types) DC current gain (PNP types)
G-48 6’4552__
heg hFE ===
2 Hl 2
103s ‘033 5
€ 6 it H
. Veg=4V 4 VC =4V H
2 2
1o’,: 10’
sﬁ ﬂ;ﬂ S 3 S\
: N g H'i ﬁ\\
N
10, ’i‘ 0, === za’z”'L \
: S .
2 N 2
1 _22 46_'2 4 68 2 4 68 2 4 68 1 _22 I.SU_‘Z 4 68 2 4 68 2 4L 68
10 10 1 10 Ic(A) 10 10 1 10 Ic (A)
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- - .. BDY05 BDIOG6
.~ BDY07 BDYOS
.+ .1 B0DI09 BDI1IO
... BD911 BD9I2

DC transconductance (NPN types)

G- 4863
VBE(on)
)
]
Veg =4V 1
2 v[
. y.
//
LR
o s
o 1
10 1 10 Ic(A)
Collector-emitter’ saturation voltage
(NPN types)
G- 4864
VCE(sat)
S22
! heg= | J
10, f
6 i
“ ]
) I
1 8
6
4
) i
’&E
6
4 v
2
3
10_‘1 4 68 2 468 246922 4 68
10 1 10 10 1c(A)

VBE(on)
(v)

Collector-emitter

DC transconductance (PNP types)

G- 485
/
/
1*ll
VeE=4Y]
A
<
e
-1
0 1 10 Ic(A)

saturation voltage

(PNP types)
G- 485
VeE(sat)
(v) T il
4 1] T
2
10 -
: heg=10 7
4 H;L
2
1 8
6
‘ T
2 i il
- v/
10,
. H
N~
]
2
- i
10 -1 4 68 2 4 68 2 4 68 2 2 4 68
10 1 10 1 1c(A)
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.., BDY05 BDYO6
., ' BDY07 BDYO8
.. BDY09 BD91O
BDG11 BDY12

Base-emitter saturation voltage

Base-emitter saturation voltage

(NPN types) (PNP types)
G-4858 G- 4854
VBE(sat) VBE(sat)
) j’ ) l’
’l /
2 hFEJTU ;’ hpe=10
2 f
/
15
A
V/ .
)4 1 -
1 l, o
4 I,
—"
0.5 0
-1 <1
10 1 10 Ic(A) 16 1 10 1c(A)
Collector-base capacitance Collector-base capacitance
(NPN types) (PNP types)
G- 4860 c G-4B56
Ccao ‘(':;
(pF) ;
|
150 -
! 200
AN
100 N
I \
N N
N\ 100 N
50
0
16’ 1 10 Veg (V) 10" 1 10 Ve (V)
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B0305 BDY06
BDY07 BDI0B
80909 BDY10
BDG11 BDY12

(MHz)

Prot
(w)

120

90

60

30

Transition frequency (NPN types)

G-2612___

Vog =4V
/f
/ \
i
1
P
107 107! 1 Ic A
Power rating chart
6-2644
\\
\\\
\\
\\
N
N
N
50 100 150 Tcase (°C)

Transition frequency (PNP types)

G-2613

(MH2)

VCE=-4V

107

107"

-1c A
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EPITAXIAL-BASE NPN/PNP

BOV64 BDV6S
BOVG4A BDVG5A
BOV64B BDVG5B

POWER DARLINGTONS

The BDV65, BDVG5A, BDV65B, are silicon epitaxial-base NPN transistors in monolithic
Darlington configuration and are mounted in SOT-93 plastic package. They are intended for

use in power linear and switching applications.

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

ABSOLUTE MAXIMUM RATINGS

BDV65

BDV65A | BDV65B

BDV64 | BDV64A ’ BDV64B

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

Veso Emitter-base voltage (I = 0)
c Collector current
lem Collector peak current (repetitive)
Ig Base current
Piot Total power dissipation at T, < 25°C
Testg Storage temperature
T; Junction temperature

60V I 80V I 100V
6ov | sov | 100v
5V
12A
20A
0.5A
125W
65 t0 150°C
150°C

* For PNP types voltage and current values are negative

INTERNAL SCHEMATIC DIAGRAMS

MECHANICAL DATA

Collector connected to tab.

H

]

i

J

0%

T ET

| W40 -

{117

0'Le

Dimensions in mm

(sim. to TO-218) SOT-93
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BOV64 BDV6S
BOV64A BDV65A
BDV64B BDV65B

THERMAL DATA

Rihj-case Thermal resistance junction-case max. 1 °C/W
ELECTRICAL CHARACTERISTICS (T, = 25°C unless otherwise specified)
Parameter Test conditions Min. Typ. Max.|Unit
lceo Collector cutoff for BDV64/5 Veg = 60V 400 | HA
current (lg = 0) for BDV64A/5A Vg = 80V 400 | uA
for BDV64B/5B Vg = 100V 400 | A
Tease = 150°C
for BDV64/65 Vg = 30V 2 | mA
for BDV64A/5A Vg = 40V 2 | mA
for BDV64B/5B Vg = 50V 2 | mA
lceo Collector cutoff for BDV64/65 Ve = 30V 1| mA
current (Ig = 0) for BDV64A/SA Ve = 40V 1| mA
for BDV64B/5B Vg = 50V 1 {mA
leBo Emitter cutoff Vego =5V 5 | mA
current (I = 0)
Vo (sus) Collector-emitter lc = 30mA
sustaining voltage for BDV64/65 60 Y,
(Ig =0) for BDV64A/5A 80 \%
for BDV64B/5B 100 \Y
Vceat) © Collector-emitter lc =5BA Iz = 20mA 2(V
saturation voltage
Vge *  Base-emitter lc =5A Ve =4V 25|V
voltage
heg * DC current gain le= 1A Vce =4V 2500 -
lc = BA Vce =4V 1000 -
Ic = 10A Ve =4V 500 -
Ve Parallel diode I =5BA 1.2 \%

forward voltage
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H

w

P o o s iy

i BDVB4 BOVES

BOV64A BDVG5A

. | BOVG4B BOVE5B

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max.|Unit
hse Small signfal lc =BA Vee =4V 60 —
current gain f=1MHz
CCBO CO”eC.tOr-baSe VCB =10V lE =0 100 PF
capacitance f=1 MHz
ton Turn-on time 0.5 us
. lc =5A lg1 = 20mA 1.1 %% | us
e
s Storage time 13 s
Igo = 20A Vee = 16V
i 2.5 * % MS
t; Fall time 10 us
* Pulsed: pulse duration = 300 us duty cycle = 1.5%
** For PNP types
For PNP types voltage and current values are negative
Safe operating areas Safe operating areas
G-4746 G =474
Ic [ l | | | PULSE OPERATIONS* Ic l | | ] l PULSE OPERATIONS*
(A) *[ 1. MAX PULSED [<—10us (A) I 1. MAX PULSED [+—10us
¢ \4\ \\ Yef—1000s ¢ \\ N Nef—100ms
0, Ic MAX CONT —— 3 = 0 1. MAX CONT, = a —
6 T N A Y ms . T N \ im
[ AN I AN
| N K 5 ‘ 1 N Sms
¢ [DC_OPERATION \ l:j OPERATION—_
[ *FOR SINGLE NON I *FOR SINGLE NON N
REPETITIVE PULSE \ REPETITIVE PULSE
1 \ 1
5 |
A . |
2 BOV 64 X 2 BOV65 X
BDV64A BOVESA
, BDV64B o BDV65B
10° H “ 6 8 2 “ 6 8 10 2 & 6 2 & 6 8 2
1 10 107 Veg (V) 1 10 107 Veg (V)
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BOV64 BDV6S
BOV64A BDV65A
BOV64B BDVG5B

DC current gain (BDV64 series) DC transconductance (BDV64 series)
h G-4747 G-4748
FE ; : Ic [ 11
. Veg =4V (A)___VCE=4V
¢ 125°C " 16
% 25°c LT N
2 '// /C/ \ ‘\
Ve A N 12
A ore TN TN
A| |-40°C L\
10° / » A

, 2 B s 8 2 B ¢ 8
10 1 1c(A) 0 08 16 24 32 Vgg(v)
Collector-emitter saturation voltage Collector-emitter saturation voltage
BDV64 series i
( ) o eres (BDV64 series) o irso
VeE (sat) VeE(sat |
(v) ) 34| [sh[[]oa
heg =250
3
2
N
4 2
1 LA \
== 1
[ L [
10" 1 10 Ic(A) 10" 1 10 1g (mA)
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BOV64 BDV6S
BOVG4A BDVE5A
BOV64B BDV65B

DC current gain (BDV65 series) DC transconductance (BDV65 series)
G-4761 G-4762
hFEs T Ie [T
. P . (A) L yeg=av
. 16
125°C
/ i ™
2
/ )/ N 12
/
/ 25°C 4
102 7 >
8 - 7
R 7 A 8 )4
4
V-0 y
Z // Vee =4V | 4 /
/ /
vV
10 ]
H & 1 8 2 & 13 8
10 ] Ie® 0 08 16 2.4 32 Vgg(V)
Collector-emitter saturation voltage Collector-emitter saturation voltage
(BDV65 series) s (BDVBS5 series) P
veean [ [ | YCE (sat) |
(v) |hFE=250 ) 3A 6A 104
3
2
2
/
/V
7 \
1
A '
o
——-——’——
o 0
10-! 1 10 Ic (A) 10~ 1 10 Ig(mA)
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... BOWS BOWS2
"' BOWSBIA BOWS5ZA
-, BIW5IB BOWSZB

. BoWSIc sowsec  EPITAXIAL-BASE NPN/PNP

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 NPN | BDW51 | BDW51A|BDW51B |BDW51C,
PNP*| BDW52 ( BDW52A|BDW52B |BDW52C
Vcgo Collector-base voltage (g = 0) 45V 60V 8oV 100V
Vces  Collector-emitter voltage (Vgg = 0) 45V 60V 80V 100V
Veeo Collector-emitter voltage (Ig = 0) 45V 60V 8ov 100V
Vego Emitter-base voltage (I = 0) 5V
e Collector current 15A
lem Collector peak current (repetitive) 20A
Ig Base current 7A
Pt  Total power dissipation at Ty < 25°C 125W
Tetg Storage temperature -65 t0 200°C
T; Junction temperature 200°C
* For PNP types voltage and current values are negative
INTERNAL SCHEMATIC DIAGRAMS
c 4
8 B
PNP € NPN €
MECHANICAL DATA Dimensions in mm
Collector connected to case
87mx, 17
1772
.
TO-3
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- BOWS!

BOWS52

. "' BDW5IA BDW52A
.., BOWSIB BOW52ZB
‘. ... BOWSIC BDW5ZC

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
lceo Collector cutoff for BDW51/562  Vg= 45V 500 | pA
current (Ig = 0) for BDW51A/52A Vg = 60V 500 | pA
for BDW51B/52B V5= 80V 500 | pA
for BDW51§/520 Veg= 100V 500 | pA
Tease =150°C
for BDW51/62  Vig= 45V 5| mA
for BDW51A/52A V5= 60V 5| mA
for BDW51B/52B Vg = 80V 5| mA
for BDW51C/52C V g = 100V 5| mA
lceo Collector cutoff for BDW51/52 Vee= 22V 1| mA
current (Ig = 0) for BDW51A/52A Ve = 30V 1| mA
for BDW51B/52B Vg = 40V 1| mA
for BDW51C/52C Ve = 50V 1| mA
lego Emitter cutoff Veg= 5V 21 mA
current (Ic = 0)
Vceogus)® Collector-emitter Ilc = 100 mA
sustaining voltage for BDW51/52 |45 Y
(g = 0) for BDW51A/52A (60 v
for BDW51B/52B (80 Y
for BDW51C/52C {100 \Y
Vegeay™  Collector-emitter lc = 5A lg = 0.5A 11V
saturation voltage Ilc = 10A lg = 2.5A 3| V
Vgesayy® Base-emitter Ic = 10A lg = 2.5A 25| V
saturation voltage
Vge* Base-emitter voltage | I = 5A Vee= 4V 15| V
heg* DC current gain lc = 5A Vee= 4V 20 150 | —
Ic = 10A Vee = 4V 5 —
fr Transition frequency | I = 0.5A Vee= 4V 3 MHz

* Pulsed: pulse duration = 300 ps, duty cycle = 1.5%
For PNP types voltage and current values are negative.
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BOWS1  BDWS52
BOWS1A BDWS2A
BOWS51B BOWG52B
_ BDWSIC BDWS2C

G-26791/1
Safe operating areas Ie 1 11 *PULSE QPERATION|
(for BDW51, BDW51A, (ay HCMAX FULSED 2 1oo,|Js
BDWS52, BDW52A). L 1] N N
Ic MAX CONTINUOUS\_ \\
10 ‘\ AN
F_ AN
DC OPERATIONL
*FOR SINGLE NON I
: REPETITIVE PULSE
|
sowsts2—H L 0T
BDWS51A/52A
107
1 10 10% Veg (V)
i G-268011
Safe operating areas I T TT * y
(for BDW51B, BDW51C, C |1c MAX PULSED PULSE ORERATION ous
BDW52B, BDW52C). (A T T T N \\ Ul g
Ic MAX CONTINUOUS NN\ N 100ps
10 A -
LY
\
DC OPERATIONY \
*FOR SINGLE NON \\
1 REPETITIVE PULSE \
z ims
BDWS51B/528 10ms
BDW51C/52C —7
o ||
1 10 10?2 Veg (V)
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BOWbS1

BOW52

BOWSIA BDWS52A
BOWS51B BDW52B
BOWS1C BDWS2C

DC current gain (NPN types)

G-48

>
a
m
=23

10, éEEE =
: a 3
1 m
1 .12 LGU_‘Z 4 68 2 4 68 2 4 68
10 10 1 10 IC(A)
DC transconductance (NPN types)
G- 4863
VBE(on)
()
|
Veg =4V |
2 VI
1 V.
'/
__‘___---
[
-1
10 1 10

Ie(a)

DC current gain (PNP types)

G-4852

hFE

‘

2

3
107,

6

‘ ﬁﬂvc =4V

2

2
107,

4 =<

. .

N
2
\

10 8 ==

6

4

2
1

_27 LSﬂ_‘Z 4L 68 2 4 668 2 4 6 E

10 10 1 10 Ic(a)

DC transconductance

(PNP types)

G-

48

VBE(on) /
v) I
2 Vee=4V]
1 v
|t
10" 1 10

Ic )
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BOW52

.. BDWSI

© 1 ") BDW51A - BDW52A
' | BOW5IB BDW52B
', BDWAIC BDW52C

v

Collector-emitter
(NPN types)

saturation voltage

G- 4864
——a
VeE(sat) SS:
(V) .
2
heg= 1
10, 1
6 T i |
‘ 7
2
1 8
6
.
2
=1
10,
6
3
2
=2
1°_|2 4 68 2 4 68 245!22 4L 68
10 1 10 10 Ic(a)

Base-emitter saturation voltage
(NPN types)

G-4858
VBE(sat)
(v) ’l
i
2 FFeqT0 1
)
15
7
1 //
atl
0.5
16 1 10 Ic(A)

Collector-emitter saturation voltage

(PNP types)
G- 4855
vCE(sa()
v,
2 ﬂ
10 e
. hre=10 FERHES
. 1w 4
2
LN =—===::
(3
4
2 //
" 4
10 ,ME S2zss]
6
4
2
-2
10 _‘1 4 68 2 4 68 2 4 68 22 4 68
10 1 10 10 Ic(A)
Base-emitter saturation voltage
PNP
( N types) G- 4854
VBE(sat)
(v) 1
h 10
2 FE=
/
A
4
1
i
]
10’ 1 10 1c(a)
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H

i

..., BOWS! BOWS2

-
{
‘
%
1

.~ BOWSIA BDW52A
" BOW51B BDW52B
-/ BDWSIC BDWS2C

Collector-base capacitance
(NPN types)

G- 4860

Ccao
(pF)

150

100

50

10 1 10 Veg (V)

Transition frequency (NPN types)

G-2612
v I
(MHz)
Vg =4V
6
/f
4 el N
",7
>
o
2 :
0
107 107 1 Ic (A

Collector-base capacitance

(PNP types)
G-4856
Ccso
(pF)
200
100 \\\\
10" 1 10 veB (V)

fr
(MHz2)

Transition frequency (PNP types)

6-2613

Veg=-4V

107

107

-1c A




BOWS1  BOWS2
BOWS1A BDWS2A
BOWS1B BDWS52B
BOWSIC BDW52C

Saturated switching characteristics
(NPN types)
G-4861
. T
(ps) I
. Vec=30V
Ig1=g2
4 heg= 10
1 2
U ts
i t
= IJ ~ wig
8 \\
6 A
P — ~
4 N
ton N
N
2
-1 2 3 6 8 2 4 (3 8
10 1 ]c (A)
Power rating chart
62500
Ptol
W)
150
N
100
N
\‘
~N
50 N
AN
N
] 50 100 150 Tease (°C)

Saturated switching characteristics
(PNP types)
G-4857
t T
(ps) 1
. VeC=30V
Ig1=1g2
‘ heg= 10
2
tS
W
/‘ \ W
1 "] ‘\\ ——
1] \‘
6 N
 E— L1 I\
ton N
N
2
=1 2 4 6 8 2 6 8
10
1 1c(A)
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BOWY1
BOWG2

EPITAXIAL-BASE NPN/PNP

MEDIUM POWER DARLINGTON

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

ABSOLUTE MAXIMUM RATINGS

Vego  Collector-base voltage (1;=0) 180 V
ceo  Collector-emitter voltage (I g=0) 180 \
EBO Emitter-base voltage (I ;= 0) 6 \

Ig 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

Tag Storage temperature -65t0200 °C

Tj Junction temperature 200 °C

For PNP type voltage and current values are negative.

INTERNAL SCHEMATIC DIAGRAMS

o
| i_W
' !
' |
| |
NPN |
5 ~apm [ g
MECHANICAL DATA Dimensions in mm

Collector connected to case

x
6.6™% 12.7™" g
_I':‘—" 2
~
. | ot
w | H " Rt
ERES — ]
—
P — =
e 8 1
|
[l PO05-B

TO-39
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- BDWI1
. BDW92

THERMAL DATA

Ry 1case  Thermal resistance junction-case
th-amb  1Thermal resistance junction-ambient

max 17.5
max 175

°C/W
°C/W

ELECTRICAL CHARACTERISTICS (T

case

= 25°C unless otherwise specified)

Parameter Test conditions Min. Typ. Max. | Unit

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

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

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

Veo (sus)“Collector-emitter lc =50mA 180 \Y
sustaining voltage

Ve say™ Collector-emitter Ic =2A lg =4mA 2| vV
saturation voltage

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

hee® DC current gain lc =2A V ce=5V 1000 3000 —

lg =50mA V=5V 150 300 -

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

Nie Small signal lc =05A V=2V 20 -
currente gain f=1MHz

* Pulsed: pulse duration =300 usec, duty cycle =1%
For PNP type voltage and current values are negative
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6-3926
Safe operating areas Ie TcM X PULSED PULSE OPERATION*—-
(A) s — ) Ops
‘ L 100
Ic MAXN S
, [CONT Ims
\
N \ \
] N
8 - ‘\
6 N
DC OPERATION
4 | \ \
A \
2
1«FOR SINGLE NON \
4 REPETITIVE PULSE N\
0 N
3 ‘\
4
2
-2
10 2 4 6 8 2 4L 6 8 2 4L 6 8
1 10 102 %80 Veg (V)
DC current gain (BDW91) DC current gain (BDW92)
G-3920 G-3928
heE o hFE &
6 B
‘ 4
2 s
A N N
103 A O\ 102 ,/’ \‘XVCE >
8 7 A 8 —H
f \Eg=5Y
‘ / \\ \ T : P \‘\“
2 ) //
Veg =-2V
10 'Z Veg =2V 0 / Ce
‘ :
2 2
L 2 4 6 8 2 4 6 8 2 & 6 8 ]0 2 4 6 8 2 '4 6 8 2 4 € 8
102 10! 1 Ic (A) 102 10! 1 -lg (A
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- BDW91
| BOW92

Collector-emitter

saturation voltage

(BDW91)
G-3922
VeEsat)
V)
heg=500—-H{ 11 Il
15 heg =250~
hFE=50 N
T I/
N
11/
. yy/4
/4
\
05
0
2 L 68 2 L 6 8 2 L 68
107 0" 1 Ic
Collector-emitter saturation voltage
(BDW9I1)
G-3923
VeEtsat |
Ic
(v) [ —13A
24
= — 1A
3 L = 05A
| ] 1| 0,1 A
\\
2
\
N \;
\ A n
! N
0
2 4 68 2 4L 6 8 2 L 6 8
10! 1 10 g (mA)

Collector-emitter

saturation voltage

(BDW92)
6-3930
~Yeetsan % I
V) hrFg =500
hFg =250 {
hFg =50 y
1,5
]
/
'
/
1 /94
N
05
0
2 L 68 2 L 68 2 4L 68
10-? 10! 1 -1¢ (A)
Collector-emitter saturation voltage
(BDW92)
G-3931
-VCEsat)
)
Hc:= L]
3A
3 N——T—2a [T]]
L1A 111
""nﬁA an
ASEEll 014 |11l
1
, — BEGIIAN
1] \
I N\
4 1
i N N
1 N
\ Ml
NS
0
2 4 68 2 4L 6 8 2 L 68
10-1 ! 10 -lg (mA)

142



o BDWI1
BOWI2

Base-emitter saturation voltage

Base-emitter saturation voltage

(BDW91) (BDWQ2)
=3924 6-3932
=V,
vBE(sa!) } BE(sat
W) Iheg=250
1,5 3
heg =250
! 2
=
P
el 1T |
I ——
0,5 1
0 ‘ T 6 8 2 “ 6 8 0 L 6 8 L6 8
10° 1 Ic (A) 10-! 1 -lg &)
DC transconductance (BDW91) DC transconductance (BDW92)
G-3921 G-3929
lc -lc
(A) 1 (A)
3 / 3 Ve =-2V Il
_VCE=ZV
/ /
2 2 /
Vi
/
1 / , /
/
/
0 05 1 15 Vgg (V) ) 05 15 Vgg (V)
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Saturated switching characteristics Saturated switching characteristics
(BDW91) (BDW92)
f 6-3925 \ . |GI-3|933
(ps) of Yec =30V ( 8 Ve =-30V HH
ps) cc 1
R lhpg:fso 6 hpg =250
B1 =-182 o
. . 81 =-18;
1 t
2 ~ 2 =
% L~ [
4/ \‘s >< s >
! = 1 lon__~
8 — 8
6 6
4 4
2 2
10! 10-!
2 4 6 8 2 4 6 8 2 4 6 8 2 4 6 8
10! 1 e W 0! ! “le @
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. ., BOWO3 BOW4
- ©0" BOWG3A BOWG4n
.., BOWG38 BOWO4B

EPITAXIAL-BASE NPN/PNP - BoWssc sowsic

POWER DARLINGTONS

The BDW 93, BDW 93A, BDW 93B and BQOW 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 NPN |BDW93 |BDW93A [BDW93B |BDW93C
PNP* BDW94 |BDW94A |BDW94B |BDW94C

Vego  Collector-base voltage (I = 0) 45V 60V 8ov ’ 100V

Vceo Collector-emitter voltage (1g = 0) 45V 60V 8oV 100V

lc Collector current 12A

lem Collector peak current 15A

g Base current 0.2A

Piot Total power dissipation at T e <25°C 8ow

Tsto Storage temperature -65 to 150°C

T Junction temperature 150°C

* For PNP types voltage and current values are negative

INTERNAL SCHEMATIC DIAGRAMS

c oc

_____ _J R1 Typ 10kl il __] RY Ty 10k
s-1036n Oe R2Typ 1500 P c R2Typ 1500
MECHANICAL DATA Dimensions in mm
Collector connected to tab.
10.4mex & 8™
) < e B
AN
365 — “ -i
i -
L_Z7_.
1o o 5
g o
s — 1% 256 |
Al 25
c% asim L
£ TO-220
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BOWY3  BDWY4
BOWI3A BOWY4A
BOW93B BOWS4B
BDW93C BOWI4C

THERMAL DATA

Rin |-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.
lcso Collector cutoff for BDW93/94 V= 45V 100 | pA
current (Ig = 0) for BDW93A/94A Vg = 60V 100 | pA
for BDW93B/94B V g = 80V 100 |_pA
for BDW93(°:/94C Veg= 100V 100 | pA
Tease =150°C
for BDW93/94  V g= 45V 5| mA
for BDW93A/94A Vg = 60V 5| mA
for BDW93B/94B V g = 80V 5| mA
for BDW93C/94C Vg = 100V 5| mA
leeo Collector cutoff for BDW93/94 V= 40V 1| mA
current (Ig=0) for BDW93A/94A Ve = 60V 1| mA
for BDW93B/94B Ve = 80V 1| mA
for BDW93C/94C V= 80V 1| mA
leBO Emitter cutoff Vgg = 5V 2 | mA
current (Ic=0)
Veeo (susy® Collector-emitter Ilc = 100mA
sustaining voltage for BDW93/94 45 \
(Ig=0) for BDW93A/94A 60 v
for BDW93B/94B 80 \
for BDW93C/94C 100 v
Vce say®  Collector-emitter lc = 5A lg = 20mA 21V
saturation voltage Ilc = 10A lg =100mA 3|V
Vee sayy* Base-emitter Ic = 5A lg = 20mA 25| V
saturation voltage Ic = 10A lg =100mA 41V
hee* DC current gain lc = 3A Vee= 3V 1000 —
Ic = 5A Vee= 3V 750 20000 | —
' Ic = 10A Veg= 3V 100 —
Vet Parallel-diode I = 5A 13 2| v
forward voltage I = 10A 1.8 41 V
hye Small signal Ic =1A Vee= 10V
current gain f = 1MHz 20 —
* Pulsed: pulse duration = 300 ps, duty cycle = 1.5%

For PNP types voltage and current values are negative
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.- BDWY3 BDW94
1 BOW93A BOWI4A
- . BOW93B BOWO94B
..~ - BDW93C BDWS4C

Safe operating areas
(for BDW93, BDW93A,
BDW94, BDW94A)

Safe operating areas
(for BDW93B, BDW93C
BDW94B, BDW94C)

10

G-2630/12
* PULSE
Ic MAX OPERATION
N T 100us
SmsNn
“NO
i —~ T\
DC__OPERATION
I Y]
*FOR SINGLE NON
REPETITIVE PULSE
|
BOW93/94—
BOWI3A/SLAY
7 4 6 8 2 « 6 8 2 4 6 8
10 10° Vce (V)
G-2625/2
Tc MAX *PULSE_OPERATION
Sms\lrns
"N
AN AN
\
DC _OPERATION
all
HERINHN \
*FOR SINGLE NON \\
REPETITIVE PULSE
BOWS93B/94B-
BOW93C/94C—
2 4 6 8 2 4& 68 2 4 6 8
10 10? Vee (V)

For the others characteristics see BDX33/BDX34 series
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BOX33 BDX34
1.1 BDX33A BOX34A
.1, BOX33B BOX34B

_"/ BDX33C BOX34C

EPITAXIAL-BASE NPN/PNP

HIGH GAIN GENERAL PURPOSE

The BDX33, BDX33A, BDX33B and BDX33C 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. This complementary
PNP types are the BDX34, BDX34A, BDX34B and BDX34C respectively.

ABSOLUTE MAXIMUM RATINGS NPN|BDX33 | BDX33A | BDX33B | BDX33C
*PNP|BDX34 | BDX34A l BDX34B I BDX34C
Vego Collector-base voltage (Iz=0) 45 ’ 60 | 80 ' 100
Vceo  Collector-emitter voltage (1g=0) 45 60 80 100
le Collector current 10A
lem Collector peak current 15A
Ig Base current 0.25A
Piot Total power dissipation
at Tegee <25°C 70W
Tag Storage Temperature -65 to 150°C
T; Junction temperature 150°C
* For PNP types voltage and current values are negative.
INTERNAL SCHEMATIC DIAGRAMS
oc
] _—'i |l_ _____ 7 i""I
] |
| | 4
| PNP | =
| | R R2
e Lot [ apess
MECHANICAL DATA Dimensions in mm
Cc;llector connected to tab.
10.4™ex o8
I 8"

15.8max

12.7mn

A\

10/84
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BDX33 BDX34
BDX33A BDX34A
BDX33B BDX34B
BDX33C BDX34C

THERMAL DATA

Rinjcase  Thermal resistance junction-case max 1.78 °C/W
ELECTRICAL CHARACTERISTICS (T . = 25°C unless otherwise specified)
Parameter Test conditions Min. Typ. Max.| Unit
lceo Collector cutoff for BDX33/34 Vg =45V 0.2 | mA
current (1=0) for BDX33A/34A Vg =60V 0.2 | mA
for BDX33B/34B Vg = 80V 0.2 | mA
for BDX33C/34C Vg = 100V 0.2 | mA
Tease = 100°C
for BDX33/34 Vg =45V 5 | mA
for BDX33A/34A Vg =60V 5 | mA
for BDX33B/34B Vg = 80V 5 | mA
for BDX33C/34C Vg = 100V 5 | mA
lceo Collector cutoff for BDX33/34 Ve =22V 0.5 | mA
current (Ig = 0) for BDX33A/34A Vg =30V 0.5 | mA
for BDX33B/34B Vg = 40V 0.5 | mA
for BDX33C/34C Vg =50V 0.5 | mA
Tease = 100°C
for BDX33/34 Vee =22V 10 | mA
for BDX33A/34A Vg =30V 10 | mA
for BDX33B/34B Vg =40V 10 | mA
for BDX33C/34C Vg =50V 10 | mA
lEBO Emitter cutoff VEB =5V 5 mA
current (I = 0)
Vceo (sus)” Collector-emitter | I = 100mA
sustaining voltage | for BDX33/34 45 \%
(Ig =0) for BDX33A/34A 60 \Y
for BDX33B/34B 80 \Y)
for BDX33C/34C 100 \
Vcer@us) Collector-emitter | 1c = 100mA
sustaining voltage | for BDX33/34 45 Vv
(Is=0 Rge=100%2) | for BDX33A/34A 60 \Y)
for BDX33B/34B 80 \Y
for BDX33C/34C 100 \%
Veev s Collector-emitter | I = 100mA
sustaining voltage | for BDX33/34 45 \%
(1g=0 Vgg=-1.5V) | for BDX33A/34A 60 v
for BDX33B/34B 80 \%
for BDX33C/34C 100 \"
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BOX33 BDX34

BDX33A BOX34A
BOX33B BDX34B
BDX33C BDX34C

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max. |Unit
Vce @y Collector-emitter | for BDX33/33A/34/34A
saturation voltage | I, =4A lg = 8mA 25|V
for BDX33B/33C/34B/34C
lc =3A lg = 6mA 25 | V
Vge* Base-emitter for BDX33/33A/34/34A
voltage lc =4A Vee =3V 2.5
for BDX33B/33C/34B/34C
lc =3A Vee =3V 2.5
hee * DC current gain for BDX33/33A/34/34A
'c e 4A VCE =3V 750 -
for BDX33B/33C/34B/34C
Ic =3A Vee=3V | 750 -
Ve* Parallel-diode lg =8A 4 |V
forward voltage
he Small signal lc = 1A Vg =5V f=1KHz | 1000 -
current gain
* Pulsed: pulse duration = 300us, duty cycle = 1.5%
For PNP types voltage and current values are negative
Safe operating areas Ic SR LIE
(A)
4
LSE ¥
, | 1cMAXPULSED || OPERATION |
Ry 10 ps
1o HieMAX coNT TN N |
8 1] N HH=—100ps
& A I
. N\ |
NN NXF—ms
R \ —5ms
% FOR SINGLE NON '
1 REPETITIVE PULSE DC OPERATION
s = — P
6 BB 1 1
) 80X 33/34 — Y]
BDX33A/34A
BDX33B/348
2 BDX33C/34C
LU
2 L 6 8 2 4 6 2 2 4 68
1 10 10 Vee (V)
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BOX33 BDX34
BDX33A BODX34A
BOX33B BDX34B
BDX33C BDX34C

curve

Case temperature dissipation derating
G- 5514

Prot

(W)
70
60
50
40

30

20

AN
\

N\

25 50 75 100 125 150 Tcage(°C)

Collector-emitter saturation voltage

(NPN types) o
%Ekn)
)
heg=250
2
1
”
1 —-—
0 25 5 25 ¢ (A)

10?

(A)

75

DC current gain (NPN types)

Vee=3v

107 1 Ic (A

DC transconductance (NPN types)

G-2603

P~

-~

Voe (V)
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[

BOX33 BOX34

BDX33A BDX34A
BOX33B BDX34B

' BOX33C BOX34C

Collector-emitter
(NPN types)

saturation voltage

vCE@at)D \ []
(v) I
1
15 “ Ing lcS.
N
3A
k 7
O W
‘5— Y
Q.5A
a5
0 1 2 3 g (ma)

hte

10

10?

Small signal current gain (NPN types)

N 0-2604
Veg=3V
Ic=2A
i 3
7 \
AV
== 2
H H
il ;m
107 1072 10” 1 (MHZ)

(ps)

107

CceoO
(pF)

Saturated switching characteristics
(NPN types)

625991
T
T
T
hpg=250
Vec=30v
Ig1=-1p2
A{i
IS—
——]
N~ ts
\\
ton |
poh
2 o 6 8
1 Ic (A)

Collector-base capacitance (PNP types)

G- 551
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.. .. BDX33 BDX34
7.0 " BDX33A BDX34A
- .. BDX33B BDX34B
- BDX33C BDX34C

Collector-base capacitance (NPN types) Small signal current gain (PNP types)
G-5516 6-5517__
Cceo bee H
(pF) 4 AN
2
3 3 \ -
0, 4
~ 6 i
2 &
VCE = -3V
2 Ic= -2a
10 0,
8 6 passiias
= . AV
6 P \
2
4 ~~
s 0, === \
NG M
2 4
2
10 1
2 4 6 8 2 4 6 8 _31 LS!‘zi AGI.'T 4 68 2 4L 68
1 10 Veg (V) 10 16 10 1 t (MHz)
Collector-emitter saturation voltage Collector-emitter saturation voltage
(PNP types) oosste (PNP types) 6- 5518
~Vee(sat) “VeE(sat)
(v) (v)
\
15 hgg =250]
~glc = -5A
—!—_
1 AN -3A 2
A Al
] 1
_0.5A] | 4
-
0.s ! ——
=
1
|
) 1 2 3 -lg(ma) 0 25 5 75 -lc (A)
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BODX33 BDX34
BDX33A BDX34A
BOX33B BDX34B
BDX33C BDX34C

DC current gain (PNP types)

G-5520

hFE -le
(A)
&
! Veg=-3V 15
10"
L]
6
-
4 - Y 5
LA N
2 /,’
10, =4
0 25
4
2
2
10 1 2 4 LI 2 4 LI
10 1 -l¢ &) 0

Saturated switching characteristics
(PNP types)

6-5522
t
(ps)
hrE 2250
Vec =-30V
lg1=-lg2
ts
1 t -
I
—1
ton
'
1 2 4 6 -lc(A)

DC transconductance (PNP types)

G- 5521

P—t—

1 2 3 -vge(v)
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- BOX53  BDX54
"~ BDX53A BDX54A
BOX53B BDX54B
BDX53C BDX54C

EPITAXIAL-BASE NPN/PNP

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 mediurh power
linear and switching applications.

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

ABSOLUTE MAXIMUM RATINGS NPN | BDX53|BDX53A |BDX53B| BDX53C
PNP*| BDX54 , BDX54A | BDX54B | BDX54C
Vceo Collector-base voltage (g = 0) 45V | 60V ’ 8oV l 100V
Vceo Collector-emitter voltage (Ig = 0) 45V 6ov | 8ov 100V
eso Emitter-base voltage (I =0) 5V
Ic Collector current 8A
lem Collector peak current (repetitive) 12A
Ig Base current o 0.2A
Piot Total power dissipation at T¢,ee <25 C 6ow
Tstg Storage temperature -65 10 150°C
T; Junction temperature 150°C
* For PNP types voltage and current values are negative
INTERNAL SCHEMATIC DIAGRAMS
oc
i s Y e B 1
: |
! d
NPN Ty | -PNP [y ||
______ J Ri Typ 10k = __] R1 Typ. 10k
$-1036/1 13 R2Typ 1500 $-103711 E R2Typ 1500

Dimensions in mm

MECHANICAL DATA

Collector connected to tab.

1377 IO
{
v
el

£

b

1
97"/ 254 25
c / o osamer
E

TO-220

155 10/84



- -, BDX53 BDX54
.-~ BDX53A BDX54A
. BDX53B BDX54B
.. BDX53C BDX54C

THERMAL DATA
Rihjcase ~ Thermal resistance junction-case max 2.08 °C/W
Thermal resistance junction-ambient max 70 °C/W

th }-amb

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

Parameter Test conditions Min. Typ. Max.| Unit
leso Collector cutoff for BDX53/64 Vg = 45V 200 | pA
current (I = 0) for BDX53A/54A Vg = 60V 200 | pA
for BDX53B/54B Vg = 80V 200 | pA
for BDX53C/54C Vg = 100V 200 | pA
lceo Collector cutoff for BDX53/54 V= 22V 500 | pA
current (I = 0) for BDX53A/54A Vg = 30V 500 | pA
for BDX53B/54B Vg = 40V 500 | pA
for BDX53C/54C Ve = 50V 500 [ pA
lego Emitter cutoff Vegg = 5V 2 | mA
current (Ic = 0)
Veeowsus)® Collector-emitter Ilc = 100 mA
sustaining voltage for BDX53/54 |45 \Y%
(g = 0) for BDX53A/54A |60 \Y
for BDX53B/54B |80 \Y
for BDX53C/54C [100 \%
Voe eay”  Collector-emitter Ic = 3A lg = 12mA 2| v
saturation voltage
VBE (sat)* Base'emitter IC = 3A IB = 12mA 25 V
saturation voltage :
hee* DC current gain Ic = 3A Vee= 3V 750 —
Ve Parallel-diode I = 3A 1.8 25 \Y
forward voltage lr = 8A 2.5 \
* Pulsed: pulse duration = 300 ps, duty cycle = 1.5%

For PNP types voltage and current values are negative

18R




BONG3  BOXGA

BOX53A BOXS54A
BOX53B BDX54B
BDX53C BDX54C

Safe operating area

Ic
(a)

10"

G-26231
IR
1 I T
Ic MAX PULSED PULSE OPERATION*
x 10us
Ic MAX CONTINUOUS o~
I
1 \ 00
DC OPERATION N
\ Ims
*FOR SINGLE NON \ \
REPETITIVE PULSE \ \
X
BDX53/54  —H
BDX53 A/54A
BDX53 B/54 B
BDX53 C/54C
! 10 107 Veg)

For the other characteristics curves see TIP120/TIP125 series.
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BOX53E BDXS4E
BOX53F BDX54F

EPITAXIAL-BASE NPN/PNP

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 NPN | BDX53E | BDX53F
PNP* | BDX54E | BDX54F
Veeo Collector-base voltage (lg = 0) 140V i 160V
Vceo Collector-emitter voltage (Ig = 0) 140V 160V
Vego Emitter-base voltage (Ic = 0) 5V
lc Collector current 8A
lem Collector peak current 12A
g Base current o 0.2A
Piot Total power dissipation at Teyee < 25°C 60W
Tstg Storage temperature -65 to 150°C
T Junction temperature 150°C
* For PNP types voltage and current values are negative
INTERNAL SCHEMATIC DIAGRAMS
Qc

] - 1

| | |

] :

L]

NPN | [y PNP |
A — e

MECHANICAL DATA

Collector connected to tab.

10/84

1047 Lgm
°1 137
_'} u
w T
IR
W ]
1m £
NS
o — 254 X
N A osﬁ?_jt
13

c-om2

158

Dimensions in mm

TO-220



.. BDX53E BDX54E
, . BDX53F BDX54F

THERMAL DATA
Rm,-case Thermal resistance junction-case max 2.08 °C/W
th-amp  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 BDXS3E/4E V = 70V 0.5 [ mA
current (Ig=0) for BDX53F/4F V =80V 0.5 | mA
leso Collector cutoff for BDX5S3E/4E Vg=140V 0.2 | mA
current (Ig=0) for BDX53F/4F V g=160V 0.2 | mA
leso Emitter cutoff V=5V 5| mA
current (1= 0)
Veo (sus) *Collector-emitter lg =50mA
sustaining voltage for BDX53E/BDX54E 140 \
(lg=0) for BDX53F/BDX54F 160 \Y
Ve say™ Collector-emitter be =2A lg =10mA 2|V
saturation voltage
Ve say™ Base-emitter lc =2A lg =10mA 25 | V
saturation voltage
hee* DC current gain c =2A Vce=5V 500 -
lc =3A Vce=5V 150 —
Vet Parallel diode lg =2A 25 |V
forward voltage
hie Small signal Il =0.56A V=2V 20 —
currente gain f=1MHz

* Pulsed: pulse duration = 300 ps, duty cycle =1%
For PNP types voltage and current values are negative
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BDX53E BDX54E
BDX53F BDX54F

Saf ti G-3927
afe operating areas Ics : = E——puise ¥
(&) TcMAX = —H\ oPERATION
10ms
4 N\ 100‘ |
1\ ws
ms)\ | |
) .
\ N
' DC OPERATION \
6 AV
‘ \
* FOR SINGLE NON
., | REPETITIVE PULSE \
10 o
6 \
4
2
16
2 4 s 2 « 68 o4t L 6 8
1 10 10 Veg (W)
140— =160
DC current gain (NPN types) DC current gain (PNP types)
G-3920 G-3928
NeE 8 hFE &
6 3
3 4
2 > \\ 2 N
P Vop =5V,
103 ,/ ‘\‘ 10° ,/ \\\\CE
] A X 8 A \
: \ ‘VCE=5V : AW
1 \ p
2 . // A
Vep ==2V
o 2 Yeg =2V ]\ 0! LA &
2 . 7
. ‘
2 2
lo 2 L 6 8 2 4 6 8 2 L 6 8 ]0 2 4 6 8 2 .1- 6 8 2 L 6 8
102 10" ) Ic () 10°? 10! 1 -lg ()
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"7 " BDX53E BOXS4E
BDX53F BDX54F

o

DC transconductance (NPN types)

G-3921

e

A)

‘ ]

3
| Ig=2v

/

2

1 /

0 05 1 15 Vgg (V)
Collector-emitter saturation voltage
(NPN types)

G-3822
Veersat)
)
hf =500 I
1.5 hrE =250~
hpg=50
a
11/
\ 1/
N

05

0 2 4 6 2 & 2 4 6 8
1072 0! e W

DC transconductance (PNP types)

G-3929
.]c
(A
]
3 Veg =-2V Il
I
2 /
/
! /
0 05 ! 15 Vgg (V)
Collector-emitter saturation voltage
P
(PNP types) o030
~Yee(sat) Il‘%
v) hFg =500
hgg =250 1=
hFg =50
1
5 ]
/
/
//
. /L
N
05
0 2 &4 6 8 2 4 6 8 2 4 68
10-2 10! 1 -l W
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: BDX53E BOXS4E
© BOXB3F BOX54F

Collector-emitter saturation voltage
(NPN types)

e-:_«_s_z”g
vCE(sat ]g—
) T3
T—2A
P HE—-1A
3 HH i 05A
| L 1| 0,1A
\\
2 \ \
| \
\ ) AN
\ ~
1 \‘ N
0 2 L 68 2 L 6 8 2 4L 68
10 1 10 Ig (mA)
Base-emitter saturation voltage
NPN es
(NPN types) one
[
VaE(sat) I
3 Py
15
1
e
—""
—
0,5
|
) 2 4 6 8 2 4 6 8
10" 1 Ic  (A)

Collector-emitter

saturation voltage

(PNP types)
6-3931
-VeEsat))
v)
Ic L
3A
3 T2 []]
—Toea 1]
A1 oaa [{]]
) ] BEZIAN
anll N\
) N
i N Tty
. \ N
~ i
0
2 4 68 2 4 6 8 2 L 68
1041 1 10 -1g (MA)
Base-emitter saturation voltage
(PNP types) 3032
~VBE(sat
3
hfg =250
2
=
|
1
0
2 4 6 8 2 L 6 8
10-! -l (W
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C 07 BDXS3E BOXS4E
BOX53F BDX54F

(ps)

10

Saturated switching characteristics
(NPN types)

G -3925
s | Ve =30V
¢ | PFE=250
Ig1 =-IB2
4
t
2 = ~
%d
é/ \'s
Z
-~
8 —
6
&
2
2 4 6 8 2 4 6 8
10! 1 Ic ()

(ps) °

Saturated switching characteristics
(PNP types)

G-3933
—
Voo =30V
heg =250 [
'g1 =-Igz []
4
~ LA s T~
< on -1
2 4 6 8 2 4 6 8
-1
10 1 -l (W)
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§ fEHEJ gd§533
o BOXSSS EoITAXIAL-BASE NPN/PNP

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 \Y
Voo Collector-emitter voltage (I g=0) 150 \Y
Vego  Emitter-base voltage (1c=0) 5 \Y
lc Collector current 6 A
lom Collector peak current 10 A
Ig Base current 0.2 A
Piot Total power dissipation at T .., <25°C 15 W
T amp <25°C 1 W
Teg Storage temperature -65 to 200 °C
Tj Junction temperature 200 °C
For PNP type voltage and current values are negative
INTERNAL SCHEMATIC DIAGRAMS

1 — 1

| |

| |

‘ 4 l

| |

o e e
MECHANICAL DATA Dimensions in mm
Collector connected to case
6 6™ax 12.7™n é
O”
- Ly} O
ol o ::
s ||
TO-39
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BOX538
BDX548

THERMAL DATA
Rinj-case ~ Thermal resistance junction-case max 11.66 °C/W
thj-amp  1hermalresistance junction-ambient max 175 °C/W

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

Parameter Test conditions Min. Typ. Max. | Unit
lceo Collector cutoff V=150V 0.2 | mA
current (I ¢=0) T case=125°C
V cg=150V 2 | mA
lceo Collector cutoff Vce=75V 0.2 | mA
current (Ig=0)
leso Emitter cutoff V=5V 5 | mA
current (I =0)
Veo (sus)Collector-emitter _
fsue) sustaining voltage lc =50mA 150 v
(Iz=0)
Ve sayy® Collector-emitter lc =2A lg =8mA 2|V
saturation voltage
Ve say* Base-emitter Ic =2A lg =8mA 25 | V
saturation voltage
hee® DC current gain lc =100mA V =5V 100 -
lc =2A V ce=5V 500 -
Ve* Parallel diode lg =2A 25 | V
forward voltage
Nie Small signal l¢c =0.5A V=2V 20 -
currente gain f=1MHz

* Pulsed: pulse duration =300 ps, duty cycle =1%
For PNP type voltage and current values are negative.
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' BDX53S
" BDXH4S

Safe operating area G391
Ic sficMAx PULSE OPERATION*F—
) ¢ 11 10 pus
4 N'IOO
M
N ims
2 P \
! ‘*\
: DC OPERATION—
¢ \
, N
%FOR SINGLE NON
REPETITIVE PULSE \
10 -1 \
8 A ¥
[
4
2
]0_2 2 4 6 8 2 4 6 8 2 4 6 8
1 10 102%, Veg (W
DC current gain (BDX53S) DC current gain (BDX54S)
G-3920 G-3928
PeE o hEE 4
6 6
’ ATTINN ' N
» Veg =-5V
103 : ,/ ‘\‘ 103 ,/ \‘\‘CE
8 H— \ 8 —
; =5V
. A\ Ee : N
y \ p \
: \ , %
/ Veg =2V
102 ’/ Veg =2V 10? /]
. 2
‘ .
: | ,
F i |
10 } I l 10
2 4 6 8 2 “ 6 8 2 4 6 8 2 4 6 8 2 4L 6 8 2 4 6 8
102 10°! 1 Ic (A) 107 107! 1 g (A
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BDX53S
BDX548

DC transconductance (BDX53S)

6-3921

Ie

(A

|
/
3
/
| we=2v
/

2

. /

0 05 1 15 Vgg (V)
Collector-emitter saturation voltage
(BDX53S)

G-382.
VeEtsat)
W)
he £=500— 11|
15 heg =250~
hpg=50
T I
7‘*[7
/7
. yy/4
\
"

05

0 2 4 68 2 L 6 8 2 & 6 8
10-? 0! 1 Ic W

DC transconductance (BDX54S)

G-3929
_]C
(A)
3 Veg =-2V I
ce 1
I
/
2 /
/
! /
0 05 ) 15 Vgg (V)
.
Collector-emitter saturation voltage
(BDX54S)
G-3930
“Yeg(sat) } I
) hFE =500
hgg =250 i
hFg =50
1,5
]
/
V7
/
. y/)4
N
05
1
° 2 4 6 8 ¢ 2 L 68 2 L 68
10-2 10-! 1 -l W)
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e v e

(7 BOX53S
1. BOXBAS

B

I

S

Collector-emitter saturation voltage

(BDX53S)
c-%ggg
Vee(sat ch'
) I——}3a
——t2A
H—14A
3 HHH ==l 05A
1l —T 1] 0,1 A
1] ]
‘\
2 \ \
N
\ -
1 N
0 2 L 68 2 L 6 8 2 L 68
10! 1 10 g (mA)
Base-emitter saturation voltage
(BDX53S)
G-3932
“VBE(sat
3
hpg =250
2
e —
1
o]
2 4 6 8 2 4 6 8
10-1 1 -lg )

Collector-emitter saturation voltage
(BDX54S)
G-3931
-VeEtsat), l'q
)
Fc=
3A
; i
= 1
AT o1a [{]]
2 [ LI A
| N\
if N L
1 \ <nei{
N
0
2 L 68 2 L 68 2 L 68
101 1 10 -1g (mA)
Base-emitter saturation voltage
(BDX54S)
G-3924
|
VBE(sat) I
W Iheg=250
15
1
=
"
] J
0,5
o 2 4 6 8 2 4 6 8
10" 1 Ic 4
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7 BDX53S
' BDX54S

N RPN
t
Saturated switching characteristics Saturated switching characteristics
(BDX53S) (BDX54S)
G~3925 G-3933
t t T T 1T
(ps) 8| ¥ec =30V (us) ® Yec =30V H
| hFE=250 6 heg =250 t:
Ig1 =-Ig2 1g) =l
4 4
it i
L
z /"’ \\( ' A ts T~
S
A Y < ton L1
1 o ! > =
8 — 8
6 6
4 &
2 2
lo.‘ 2 & 6 8 2 & 6 8 'o.l 2 4 6 8 2 4 6 L)
- 1 -le (A)
107 1 e ) 10 ¢
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 BOX85  BOXGG
BDX85A BOXSGA
BOX85B BDXS6B

SDAGSC s0iss  EPITAXIAL-BASE NPN/PNP

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 NPN |BDX85|BDX85A |BDX85B| BDX85C
PNP* | BDX86 ’BDXBGA BDXSGB, BDX86C

Vego Collector-base voltage (1g = 0) 45V ’ 60V ‘ 8oV ’ 100V
ceo Collector-emitter voltage (1g = 0) 45V 60V 80V 100V

Vego Emitter-base voltage (I¢ = 0) 5V

le Collector current 10A

lem Collector peak current (repetitive) 15A

g Base current 0.1A

Piot Total power dissipation at Tyee <25°C 100W

Tetg Storage temperature -65 to %00°C

T; Junction temperature 200°C

* For PNP types voltage and current values are negative

INTERNAL SCHEMATIC DIAGRAMS

e _J R1Typ. 10kQL
E

R2Typ 1500

_ _I R1 Typ 10kfL
E

R2Typ 1500
S -10361 s-103711

MECHANICAL DATA Dimensions in mm

Collector connected to case

87mex 7
1772

610

39 max

6 20m*

o

TO-3
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e ey

§ e
IR

- BOXG5 BOXSG

BDX85A BDX86A

1", BOXE5B BOX8GR

BDX85C BDX86C

THERMAL DATA

R th j-case

Thermal resistance junction-case

max 1.75

°C/W

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

Parameter Test conditions Min. Typ. Max.| Unit
lceo Collector cutoff for BDX85/86 Veg=45V 500 | pA
current (I = 0) for BDX85A/86A V=60V 500 | pA
for BDX85B/86B Vcg=80V 500 | pA
for BDX85C/86C Vcg=100V 500 | pA
| Tease = 150°C
| for BDX85/86 . Veg=45V 5| mA
for BDX85A/86A V=60V 5| mA
for BDX85B/86B Vcg=80V 5 mA
for BDX85C/86C Vcg=100V 5| mA
lceo Collector cutoff for BDX85/86 Veg= 22V 1| mA
current (I = 0) for BDX85A/86A Vi = 30V 1] mA
for BDX85B/86B V = 40V 1| mA
for BDX85C/86C V.= 50V 1| mA
lego Emitter cutoff Veg= 5V 2 | mA
current (I = 0)
Vceowus)® Collector-emitter Ilc = 100 mA
-sustaining voltage for BDX85/86 45 \Y%
(lg =0) for BDX85A/86A | 60 \Y
for BDX85B/86B | 80 \Y
for BDX85C/86C | 100 \Y
Veesay®  Collector-emitter lc =4A Iz =16mA 2| V
saturation voltage lc =8A Ig =40mA 41V
Veesay® Base-emitter Ilc =8A Ig =80mA 4|V
saturation voltage
Vge* Base-emitter voltage| I = 4A Vg = 3V 28| V
heeg™ DC current gain lc =3A V=3V 1000 —
lc =4A V= 3V 750 18000 | —
Ilc =8A V=4V 200 —
Ve Parallel-diode lr = 3A 18| V
forward voltage lg = 8A 25 \
hfe Small Signal IC = 3A VCE = 3V
current gain f =1MHz 10 —
* Pulsed: pulse duration = 300 ps, duty cycle = 1.5%
For PNP types voltage and current values are negative
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| (¢ BOX85 BDXBH
. L {.C’ BDX85A BDXBGA
L'y Boesh Boiass
L1 BOXESC BOXSGC

N

Safe operating areas 1 ©-238741
cl [ 1] * PULSE
(for BDX85, BDX85A - R
BDX86, BDX86A). (&) [1¢ MAX PULSED Mg_*_“m’s
1o HicMAX CONTINUOUS NS Ims
\\
AN \
\
4 \
DC OPERATION ————
* FOR SINGLE NON REPETIVE
PULSE Sms
1 ) | Y
\
|
BDX85/86—
T T
BDXBSA/BEA
‘0-1 1 T
1 10 07 Veg(W)
. G-2388/1
Safe operating areas Ic [ [ I I | 228
(for BDX85B, BDX85C _—
BDX86B, BDX86C). (A) [T MAX PULSED *PULSE OPERATION
’ ' Y TR-100us
1o HG MAX CONTINUOUS N .
\\ R
N\ \ ims
\
A
\
DC OPERATION ——] \ Sme
#FOR SINGLE NON REPETITIVE \
PULSE \
1 L v
\ \
\
BDX85B/86 I \
[T \
BDX85C/86C
\
1 10 10° VeV
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-+ BDX85 BOX86
7. "7 BDXB5A BDXB6A
."1".’, BDX85B BOXAGB
.1_*." BDX85C BDX8GC

r

—

T

DC current gain (NPN types) DC current gain (PNP types)
G- 4900 G-2363
hEg| PFE
‘ 6
2
1] L1
‘ Veg =3 ) » 2 A
. 1 3 y Vce=-3V
10°, 3 10°
5 — = [}
¢ 13
2
10° - \ ‘
L]
s
4 2
2
o | .
1 -1 2 & 6 8 2 4 6 8 2 4 6 l 2 & 6 1] 2 4 13 L]
10 1 10 Ic(A) 107 1 -Ic(A)
l
DC transconductance (NPN types) DC transconductance (PNP types)
G-2368 G-2369
e e s
w Vee=3Y) Ji w VeE=-3V
8 8 /
/ /
/
6 6
Ji
/
4 4
] /
2 7 2 /
4 4
0 05 1 15 Vge(v) 0 as 1 15 -Vge(V)
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. . BOX85 BOX8G
. " BDX85A BDX86A
-, BOX85B BDX86B

BOX85C BOX86C

Collector-emitter

saturation voltage

(NPN types)

G-4902
VCE(sat)
(v)
.
: hFE= 250 i
10
8
6
‘
? /|
/ﬂ
1 e
8
6
4
2
-1 2 & 6 8 2 4 6 8 4 6 8
10 1 10 Ic(A)

vCE(sat)

Collector-emitter

saturation voltage

(NPN types)

G-4901

Ic

3A

6A

10 A

A

- )
10 1 10 107 1g(mA)

Collector-emitter

saturation voltage

(PNP types)

2365
-Vee(sat) ] I
) heg=250
2
/
, /
/’
0
107" 1 10 -1¢ (&)

VCE(sat)
)

Collector-emitter saturation voltage

(PNP types)
-2367
Fic=3a | |-Ic=6Al-ic=10A
\
\\
N
N
N
\,
N
10" 1 10 ~1g(mA)
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- BDX85 BDX86
BDX85A BDX86A
BDX85B BDX8GB
BDX85C BDX8GC

VBE(sat)
v)

3

4

Base-emitter saturation voltage
(NPN types)

6.4873
I
v
hFE’ﬁ/’
L
et
[
|
i
2 4 6 8 2 4 6 8 2 4 6 8
1 10 Ic(a)

Small signal current gain (NPN types)

G- 4899

h'e 191 ]

s .

B

2
10 s

3 Ht

. Vee=3VHH N

Ic=5A (1]

2

2 \
0°, i

2 468 2 4 68

f (MHz2)

Base-emitter saturation voltage

(PNP types)
G- 4898
VBE(sat)
(v)
.
2
hrg = 250 |
10 |
8 ‘
¢ |
‘
2 ‘
[ |
k |
L)
& \
.
2
-1 H 4 6 8 2 4 68
10 1 Ic (&)
Small signal current gain (PNP types)
G- 4840
Pte i
. Il
2
107, 1
s = Vce=3V
Jic=5A :
2
2
10 . R
4
2 \
1,
6 ‘\
4
2
1 2 46 2 H ‘58 2 4 68
16° 10 10 1 MHz)
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- BOX85 BOXSH

IS,

| ([0 BDison Boxsen
| BOXESB BDXBGR
- L./ BOXESC BOXBHC

Collector-base capacitance
(NPN types)

Collector-base capacitance
(PNP types)

G-4897 G-4838
Cceo CcBo
(pF) °F)
6
4 )
2 2
— <
N-_____ \\\~
10Z —— 101 N
8 . 8
€ < 6
4 4
2 2
1o 2 4 6 8 2 4 6 8 10 2 4 6 8 2 4 6 8
1 10 VCB(V) 1 10 -VCB )
Saturated switching characteristics Saturated switching characteristics
(NPN types) (PNP types)
G- 4896 G-4839
t t
(ps) (ps)
6 [
B . heg= 250
Vec=-30V
. lg1=1g2
: ~ e~ Voc= 30V :
< ™~N ‘ec:::: lg, —~~"<
. M ton |hre=250 1 ts
(] ts ]
6 6
4 4 = ton
2 2
10-' 10!
2 4 6 L] H & 6 8 2 & 6 L] 2 6 8
1 10 Ic (A) 1 10 Ic(A)
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EPITAXIAL-BASE NPN/PNP

: BOXB7 BOXBS -
% ') BOX87A BOXBSA
N, 1Y) BOX8TB BDX8BB
. ;,v BOXBTC BOX8SC

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 NPN

PNP*

BDX87 |BDX87A | BDX87B | BDX87C
BDX88 | BDX88A | BDX88B | BDX88C

Veeo
cEo
Veso

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

Collector peak current (repetitive)
Base current

Total power dissipation at Tme\25 C
Storage temperature

Junction temperature

45V ‘ 60V ‘ 80V l 100V
45v 60V 80V 100V

5V

12A

18A

0.2A

120W
-65 to 200°C

200°C

* For PNP types voltage and current values are negative

INTERNAL SCHEMATIC DIAGRAMS

R2Typ 15001
S -1036/11 g

MECHANICAL DATA

Collector connected to case

\40-409

s-109711 R2Typ 1500

Dimensions in mm




g o

-

-
H [N

R

“ P
i . 5

BOX87 BDX88
BDX87A BDX88A
BDX878B BDX88B
BDX87C BDX88C

THERMAL DATA

Rin j-case

Thermal resistance junction-case

max 1.45

°C/W

ELECTRICAL CHARACTERISTICS (T ., = 25°C unless

otherwise specified)

Parameter Test conditions Min. Typ. Max.| Unit
lceo Collector cutoff for BDX87/8 Vgg = 45V 500 | pA
current (I = 0) for BDX87A/8A Vg = 60V 500 | pA
for BDX87B/8B Vg = 80V 500 | pA
for BDX87C/8C Vg = 100V 500 | pA
Tease = 150°C  C
for BDX87/8 Vg = 45V 5| mA
for BDX87A/6A Vg = 60V 5| mA
for BDX87B/8B Vg = 80V 5| mA
for BDX87C/8C Vcg = 100V 5| mA
lceo Collector cutoff for BDX87/8  Vgg = 22V 1| mA
current (Ig = 0) for BDX87A/8A Ve = 30V 1| mA
for BDX87B/8B Ve = 40V 1| mA
for BDX87C/8C Ve = 50V 1| mA
leso Emitter cutoff Vgg = 5V 2 [ mA
current (Ic = 0)
Vceosus)® Collector-emitter Ic = 100 mA
sustaining voltage for BDX87/88 45 \Y
(Ig = 0) for BDX87A/88A | 60 \'
for BDX87B/88B | 80 \Y
for BDX87C/88C | 100 \Y%
Veesay®  Collector-emitter Ic = 6A lg =24 mA 21V
saturation voltage lc=12A Iz = 120mA 3|V
VBE(sat)* Base-emitter |C = 12A IB = 120 mA 4 \
saturation voltage
Vge* Base-emitter voltage | I = 6A Ve = 3V 28| V
heg* DC current gain Ic = 5A Veg = 3V 1000 —
Ic = 6A Vee = 3V 750 18000 | —
lc =12A Vg = 3V 100 —
Ve Parallel-diode I = 3A 18| V
forward voltage I = 8A 25 v
e Small signal lc =5A Vg = 3V
current gain f =1MHz 25 —_

* Pulsed: pulse duration = 300 ps, duty cycle = 1.5%
For PNP types voltage and current values are negative
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¢ ¢ BOXBT BDX8
I 1U%) BDX87A BDX8BA
L+, BOXS7B BDX88B
'.v.'  BDXBTC BDX8BC

Safe operating areas
(for BDX87, BDX87A
BDX88, BDX88A).

Safe operating areas
(for BDX87A, BDX87C
BDX88B, BDX88C).

G-2383;'
Ic *PULSE
Ic MAX PULSED _OPERATION
(A) W 100us
Ic MAX CONTINUOUS Ims
10 N
AN
1
S\
/ Hh Sms
DC OPERATION —
%FOR SINGLE NON REPETITIVE
PULSE
1 Ly
1
BDX 87/88 —|
T
BDX87A/88A 1>
104 [ [
1 10 107 Vee(v)
I G-2385/1
€ 1he max PULSED| * PULSE OPERATION
(A)
Ic MAX CONTINUOUS X\ | 100u=
10 ims
\\
A \
\
S\
DC OPERATION /
\ \ Sms
*FOR SINGLE NON REPETITIVE
PULSE
1
\
\
BDX 878/888
T
BDX 87C/88 C —H
107 M -
1 10 107 Vegv)
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o) B emes
7.0 BDXB7A BOXBSA™
1", BOXSB BDXEBB
2.1 BOX§TC BOXSBC

e

!
|
!

DC current gain (NPN types) DC current gain (PNP types)
G-4872 G-4868
PFEs hres
6 6
4 3
VCE=3V
2 - 2 =
125 Veg=3V
10* T 10% :
i 25 8
6 11 T N R 6 D
3 4 =40 4
V.
\ VI AU N, R paily:d NJIN 125°C
7 4
A N A ,ﬂ, NN \
10 //// b \\ 10° ,'/./ / N N 25
: — A5 = 3
y y4 \-so-c
‘v | ‘L7
L 4
2 2 /. |
]
| |
Ioz 2 4 6 8 2 o 6 8 2 & € 8 loz 2 4 6 8 2 4 6 8 2 & € 8
107! 1 10 Ic(a) 0-! 1 0 Icfa)
DC transconductance (NPN types) DC transconductance (PNP types)
G-3766 G-3742
Ic [ 1 -le
(A) Ve =3V (a) Veg =-3V
/ 12 f
12 '
/ /
. i : /
i /
4 4
/
/ /
/ /
J
o 08 1.6 24 vgg(V) 0 0.8 1.6 24 -Vgg(V)
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e

BODX87 BDX88
BDX87A BDXBBA
¢ | BOX87B BDX88B
./ BDX87C BDX88C

Collector-emitter

saturation voltage

(NPN types)
G-287%
Vee(sat)
[{"]
6
4
hpg=250
2
/i
LY
1 — oA
8 -/"
6
&
I
2
2 4 € 8 2 4 € 8 L 6 8
10! 1 Ic(A)

Collector-emitter
(NPN types)

saturation voltage

G-3763
VeE(sat {
(2] Tc
3A T
N 6A [T
3 e I hoal !
W _12A
=i
\
2
\
‘\
1
° 2 L 68 2 4L 68 2 L 68
10-! 1 10 Ig (mA)

Collector-emitter

saturation voltage

(PNP types)
G-4867
VCE(sat)
)
6
&
2 /
heg=250 P
’/
A
1
e L
13
4
i
\ !
2 4 6 8 2 4 € 8 2 & € 8
10-! 1 10 Ic(A)

Collector-emitter

saturation voltage

(PNP types)
G 3739
—— R
(v) 1c =-34|-6A [ [[[|704}i-1zA
3
\
z N\
\_|N
. \
0 2 4 68 2 4L 68 2 4 6 8
10! 1 10 -lg (mA)
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.+ BDX87 BDX88
* -~ BDX87A BDX88A
.+ . BDX87B BDX88B
... BDX87C BDX88C

vt oy,

Base-emitter saturation voltage
(NPN types)

G-4873
VBE(sat)
)
13
4
y
: h, 250 _LA
FE™ A
L ]
1
8
6
.
o
2
2 4 6 8 2 4 4 6 8
10-! 1 10 Ic(A)
Collector-base capacitance
(NPN types)
G-4875
Cco
(pF)
6
‘
2
Tl
10?
8 .
-
6 N
.
2
10 :
2 4 6 8 2 & 6 L]
1 10 Veg(V)

Base-emitter saturation voltage

(PNP types)
G-4866
VB (sat)
)
s
.
hgg=250 1
2
T
__----//
1
8
6
4 !
]
|
i
2
2 4 6 8 2 4 6 8 2 4 6 8
10! 1 0 Ie(A)
Collector-base capacitance
(PNP types)
G-3743
Cceo,
(pF) .
‘ _
sunui|
2 N ——
T~
™~
\~~~.
102
8
]
4
2
10
4
1 10 -Veg(V)
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.. BOXST BDXS
" [T BDXS7A BDX8BA

1 ., BDX87B BDX88B
~'. . - BDX87C BDX88C

Small signal current gain (NPN types)

G-3768
Pte 8
5 i |
.
2
3
107, @
6
“ \
’ \
2
10%,
: i
“ 10T
H—lveg=3v m
0,=lc =54 aY 2 ==z
=
“ 0 \
2
1 2 4 68 2 4 68 2 4 68 2 4 68
10-3 1072 10-1 1 t MH2)

(pts)

Saturated switching characteristics
(NPN types)

G-4876
n&
i Ve =30V
/ ™~ Q Igy=lg2
N hpg=250
‘on
2 “ 6 8 2 4 6 8
1 10 1c(A)

Small signal current gain (PNP types)

G-3742,
Nfe ¢ i
. i
2
3
10°, -
6 \
.
2
102 |—
¢ Tease=25C i
J— Veg =-3V
S te=-54 \\
0,
4 5
4
2
! 2 4L 68 2 4 68 2 4 68 2 4 68
1073 1072 107! 1 f (MHz)

t
(us)®
6

4

Saturated switching characteristics

(PNP types)

G-4878
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07 BDYS7

0 BDYSB vULTIEPITAXIAL PLANAR NPW

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 I BDY 58
Veso Collector-base voltage (I = 0) 120V ‘ 160V
Vceo Collector-emitter voltage (Ig = 0) 80V 125V
VeBo Emitter-base voltage (Ic = 0) 10V

lc Collector current 25A

Ig Base current 6A

Piot Total power dissipation at T¢ase <25°C 175W

Tstg Storage temperature —65 to 200°C
T; Junction temperature 200°C

INTERNAL SCHEMATIC DIAGRAM ¢

MECHANICAL DATA Dimensions in mm

Collector connected to case

87mx, 17
127

£10

¢ 20m*

T con

TO-3

5/80 184



THERMAL DATA

Rth j-case

Thermal resistance junction-case

max

°C/W

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

saturation voltage

Parameter Test conditions Min. Typ. Max.| Unit
Ico Collector cutoff Veg = 120V 1| mA
current (I = 0)
Icer Collector cutoff Vce = 80V 10 [ mA
current Rge = 10Q
Tease = 100°C
lego Emitter cutoff Veg = 10V 0.5 | mA
current (Ic = 0)
Vceo (sus)” Collector-emitter lc = 100mA
sustaining voltage | for BDY 57 80 \
for BDY 58 125 \Y
Vsr) ceo” Collector-base Ilc = 5mA
breakdown voltage| for BDY 57 120 Vv
for BDY 58 160 \Y
V(er) eso” Emitter-base le = 5mA 10
breakdown voltage
(lc=0)
Veesat® Collector-emitter Ic = 10A lg=1A 05 14| V
saturation voltage
Veesat® Base-emitter Ic = 10A Ig=1A 14 2|V
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BDYo7
BDY58

ELECTRICAL CHARACTERISTICS (continued)

Collector current

V(clamp) = 125V
L = 500uH

Parameter Test conditions Min. Typ. Max.| Unit
hee* DC current gain lc = 10A Vee = 4V 20 60 | —
Ic = 20A Vee = 4V 15 —
Tease = —30°C
|é=10A VCE=4V 10 -
fr Transition lc =1A Vce = 15V 7 MHz
frequency f = 10MHz
ton Turn-on time Ic = 15A lg1 = 1.5A 1| s
torr Turn-off time Ic = 15A lgi=—lga=1.5A 2| us
Clamped Egp 15 A

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

BOYOD
BOYO]
BOY02

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

Veso
Veey
Veeo
VEBO
I
lem

Plot
stg
Tj

Collector-base voltage (I = 0)
Collector-emitter voltage (Vge = —1,5V)
Collector-emitter voltage (lg = 0)
Emitter-base voltage (Ic = 0)

Collector current

Collector peak current

Base current

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

Junction temperature

120V
120v
100V

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

80V
8oV
60V

INTERNAL SCHEMATIC DIAGRAM

MECHANICAL DATA

Collector connected to case

n7-

39 max
4 20ma*
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Dimensions in mm

810

TO-3
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T\
BOYQ]
BOYG2

THERMAL DATA

Rth j-case

Thermal resistance junction-case

max 2.5

°C/W

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

Parameter Test conditions Min. Typ. Max.| Unit
lco Collector cutoff Vee = Vego max 1[mA
current (Il = 0)
lcev Collector cutoff Vce = Veey max 1| mA
current Tease = 150°C
(VBE = —15V) VCE = VCEV max 3| mA
lego Emitter cutoff Veg = 6V 1 [ mA
current (Ic = 0)
Veeo (sus)“Collector-emitter lc = 100mA
sustaining voltage | for BDY 90 120 Vv
(Is = 0) for BDY 91 100 \"
for BDY 92 80 \
Vce say” Collector-emitter Ic = 5A Ig = 0.5A 05| V
saturation voltage | Ic = 10A Ig=1A
for BDY 90, BDY 91 15| V
for BDY 92 11V
Vie saty” Base-emitter lc = 5A Is = 0.5A 12| V
saturation voltage | Ic = 10A lg=1A 15|V
hge* DC current gain lc =1A Ve = 2V 35 —_
|c = 5A VCE = 5V 30 120 -_
Ic = 10A Vge = 5V 20 —
fi Transition lc = 0.5A Vce = 5V 70 MHz
frequency f = 5MHz
ton Turn-on time lc = 5A Ig1 = 0.5A 0.35 | us
VCC = 30V
ts Storage time Ic = 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

Vogo  Collector-base voltage (I = 0) 120 \
Veeo  Collector-emitter voltage (Ig = 0) 60 \
VeBO Emitter-base voltage (I = 0) 6 \
c Collector current 5 A
Piot Total power dissipation at T,,, < 25°C 0.87 W
Tease < 25°C 5 W
Toig Storage temperature -65t0200 °C
T Junction temperature 200 °C
INTERNAL SCHEMATIC DIAGRAM c
B
3
MECHANICAL DATA Dimensions in mm

Collector connected to case

_66™" 7™ &
g

] It g
Rk
E_|E 1 -
35 =—t—
-3 J 1

POOS-8

TO-39
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BFX34

THERMAL DATA

I:{th j-case
th j-amb

Thermal resistance junction-case
Thermal resistance junction-ambient

35
200

max
max

°C/W
°C/W

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

Parameter Test conditions Min. Typ. Max.| Unit
lces Collector cutoff Veg= 60V 0.02 10 | pA
current (Vgg = 0)
lego Emitter cutoff Vgg= 4V 0.05 10 | pA
current (I =0)
Ver)ceo™ Collector-base Ilc = 5mA 120 \
breakdown voltage
(le=0)
Vceo (sus)® Collector-emitter Ic = 100mA 60 v
sustaining voltage
(g =0)
voltage
(Ile =0)
Vce say*®  Collector-emitter I = 5A lg = 0.5A 0.4 11V
saturation voltage
Vae say*  Base-emitter Ic = 5A lg = 0.5A 13 16| V
saturation voltage
Pee* DC current gain lc =1A Vee= 2V 100 —
Ilc =15A Vg= 0.6V 75 —
Ilc =2A Vee= 2V 40 80 150 | —
fr Transition frequency | I = 05A Vge=5V
f = 20MHz 70 100 MHz
Cero Emitter-base lc =0 Vegg= 0.5V
capacitance f =1MHz 300 500 | pF
CCBO COIlector-base IE = 0 VCB= 10V
capacitance f =1MHz 40 100 | pF
ton Turn-on time e =5A Vge =20V 0.25 0.6 | ps
tog Turn-off time o1 = -lgz = 0.5 A 06 1.2 | ps
* Pulsed: pulse duration = 300 ps, duty cycle = 1.5%
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BFX34

Safe operating areas

G- 2514
Ic 4 ; i =]
(A) & [Tc MAX ] -
4 I PERMISSIBLE
[ Ll EXTENSION "OF [ TTT]
Ic MAX { PULSED OPERATION
2
N 1$\
1, N
. G
. Tsrb
DC_OPERATION———>N._ | LIMITEDN]
~N
2 \\
N
10+ N
L]
€
4
, VCEo MAX ——
L[]
2 &

2 & 6 s 8
1 0 Vee (V)
Output characteristics
G-2507
Ic 10mA]
() /‘ 9mA
08 Va 8mA
! ~
/] TmA
06 / 6mA|
—
SmA
—
04 / LmA
3mA
0.2 2mA
/ 1mA
L~ 1g=0
0 02 04 06 08 Veg (V)

DC current gain

G-2509
A I
Vee =2V
200
Tamb =125°C
T
P Py N
150 L
25°C
LA+ ™
100
LA
AT
50
O 4 L] & L] 2 4 68
1 10 10° 100 1c (mA)
Output characteristics
G- 2508
I Bm
(A) mA 6mA
0.8 / / T5m
/ 4LmA
06 / v
3mAL—t——|
L — 11
04 v
2mA
02 Tamb =125°C
1mA
1g=0)
0 0.2 04 06 08 Vce (V)




Collector-emitter saturation voltage

G-2510
Vee(sat) HH
w) *
&
heg=10
2
t L]
6
4
2 Tamb =125'C/’/
1\ ol
0,
3
&
2
2 4 6 8 2 4 68 2 4 68
102 107 1 ic (&)
Small signal current gain
G-2512
| ]
f=20MHz
8
6
Vee =5V
4
P
V
]
2 o
//
0
1072 107 Ic(A)

Base-emitter saturation voltage

62511

VBE(sat)

o[ L]

hgg=10

1.6

Tamb =25°C /

08 H

0.4

10 10 1 Ic (A)

Emitter-base and collector-base

capacitances -
c
R °
6
4
Ny
"T{CERO
2
\\ \\
NN
10° Ccs
L
6
4 N
2
10
2 4 6 8 2 4 68 2 4 68
10" 1 10 VR (V)
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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 (Ig = 0) ’ -65 \
Vceo Collector-emitter voltage (Ig = 0) -60 \
VEgo Emitter-base voltage (Ic = 0) -6 v
c Collector current -5 A
Piot Total power dissipation at T, < 25°C 087 W
Tease <25°C 5 W
Tag Storage temperature -65t0200 °C
Tj Junction temperature 200 °C
INTERNAL SCHEMATIC DIAGRAM ¢
B
E
MECHANICAL DATA Dimensions in mm

Collector connected to case

. 6.6m 127™"

&Smax
|[p0.a9m>

$94max

TO-39
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\\\\{\ g{\}::; \x’ 88844

%
o

v s g s i, i

THERMAL DATA

F‘th j-case
th j-amb

Thermal resistance junction-case
Thermal resistance junction-ambient

35
200

max
max

°C/W
°C/W

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

Parameter Test conditions Min. Typ. Max. |Unit
lces Collector cutoff Vee= -60V -0.5 | pA
current (Vgg = 0)
Veryceo Collector-base Ic =-1mA -65 \
breakdown voltage
(Ie=0)
Vo sus)® Collector-emitter Ic = -50mA -60 \'
sustaining voltage
(le = 0)
Vego* Emitter-base le =-1mA -6 \Y
voltage
(lc =0)
Vee@ay®  Collector-emitter lc =-05A Iz = -50mA -0.1 \
saturation voltage Ic. = -5A lg = -0.5A 04 1|V
Ve say” Base-emitter Ilc =-05A Iz = -50mA -0.8 \'
saturation voltage lc = -5A lg = -0.5A 1116 | V
heg* DC current gain lc =-05A Vg= -2V 30 —
lc = -2A Vee= -2V 40 70 —
lc = -5A Vee= -2V 45
fr Transition frequency | I = -0.5A V= -5V 80 MHz
Ccro Collector-base lge =0 Veg= -10V
capacitance f =1MHz 100 | pF
ton Turn-on time Ic = -0.5A Vgg= -20V 0.065 ps
tos Turn-off time g1 = -lgz = -50mA 0.45 ps
* Pulsed: pulse duration = 300 ps, duty cycle = 1.5%
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BS344

Safe operating areas
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Transition frequency
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Saturated switching characteristics
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o
EPITAXIAL PLANAR NPN

HIGH VOLTAGE SWITCH

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

ABSOLUTE MAXIMUM RATINGS BSW 67' BSW 68
Veeo Collector-base voltage (I = 0) 120V l 150V
CEO Collector-emitter voltage (I5 = 0) 120v 150V
I Collector current 1.5A
lem Collector peak current 2A
Piot Total power dissipation at T,,,, < 45°C 0.7W
Tease =~ 25°C 5W
Tease < 100°C 2.85W
Tag Storage temperature -65 to 200 °C
T, Junction temperature 200 °C

INTERNAL SCHEMATIC DIAGRAM ¢

MECHANICAL DATA

Dimensions in mm

Collector connected to case

. 6.6m3 g™ 3

_[go.s

é é i
3|\

s ———
3

i 1"

POOS-8

TO-39
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BSW67
BSW68

THERMAL DATA

Rth j-case
Rih 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 (I = 0) Veg= 60V 100 | nA
Veg= 60V T = 150°C 50 | pA
for BSW 68
Veg= 75V 100 | nA
Veg= 75V T ue= 150°C 50 | pA
Veryco Collector-base Ilc = 100 pA
breakdown voltage for BSW 67 |120 \
(lg=0) for BSW 68 (150 \
Vceo sus)” Collector-emitter Ilc = 100 mA
sustaining voltage for BSW 67 |120 \
(g = 0) for BSW 68 |[150 \Y
Vego* Emitter-base le = 100 pA 6 \Y
voltage
(Ic =0)
Vee ay*  Collector-emitter lc =01A Iz =001A 015 | V
saturation voltage lc =05A Iz =0.05A 05| Vv
lc =1A lg =015A 11V
Ve saty” Base-emitter lc =01A Iz =0.01A 09| V
voltage lc =05A Iz =005A 11V
Ic =1A lg =015A 12|V
heg* DC current gain lc =01A Vg=5V 40 —
lc =05A V=5V 30 —
Ilc =1A Vee= 5V 15 —
fr Transition frequency | Ig = 100mA Vge= 20V 80 MHz
Cceo Collector-base e =0 Veg= 10V
capacitance f =1MHz 35 | pF
ton Turn-on time g =05A Vgg=20V 0.3 ps
ton Turn-off time lgr = -l = 0.05A 1 ps

* Pulsed: pulse duration

300 V|J,S, duty cycle = 1.5%
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Safe operating areas

- 265311

Ice

o

2

ION  N\_
N

]

SINGLE NON

TITIVE PULSE

BSW 68

BSWE7

L it

4 68 2 4 68
00 Veg (V)

Collector-emitter saturation voltage

- 245(

hre

DC current gain

Base-emitter saturation voltage

G-2451

Vee (sah)V)




' BSWG67
- BSwe68

Transition frequency

G-2658
f7
(MHz)
Vg =20V
100
‘,r‘ ‘\
Y N
e
S0 /'/
0 2 & 6 8 2 4 6 8
10-2 10° Ic (A)
Saturated switching characteristics
R G-2789
(us)®
€
Reg=1
. Ve =20V
tp =10 us
IsrIg2
2
\ t.
. —
] .
6 4
Nl ~
4
ton 7
2 tg
Io.l
2 4 6 8 2 4 6 0
10" 1 Ic (A)

Collector-base capacitance

G-24
CcBo
(pF)
60 \\
40
\\ e=0
N
N
\h
)N
20 \
\\~
L
10 rars < e
1 10 10? Ves (V)
Power rating chart
G- 2455
Ptot
w)
6
N
N
4
\‘
2 N
N
\\
0 50 100 150 Tease(°C)

200



EPITAXIAL PLANAR NPN

HIGH CURRENT,GENERAL PURPOSE TRANSISTOR

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

ABSOLUTE MAXIMUM RATINGS

Veeo Collector-base voltage (Ig = 0)
Veeo Collector-emitter voltage (Ig = 0) 60
Emitter-base voltage (I = 0) 6
Collector current 7

Total power dissipation at T, < 25°C 1

case <50°C 10

Storage temperature -65 to 200
Junction temperature 200

SSr<<<

o

oo

INTERNAL SCHEMATIC DIAGRAM

MECHANICAL DATA Dimensions in mm

Collector connected to case

12.7™"




BU125

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 Vgg= 100V 0.02 10| pA
current (I = 0)
V(sr)cso™ Collector-base lc =1mA 130 \
breakdown voltage
(g = 0)
Veryces* Collector-emitter lc =1mA 130 \Y
breakdown voltage
(Vee = 0)
Veeo sus)™ Collector-emitter Ilc = 50mA 60 \
sustaining voltage
(Ig = 0) .
Vego®*  Emitter-base le =1mA 5 v
voltage
(e =0)
Vee say*  Collector-emitter lc =1A lg =01A 025 | V
saturation voltage Ilc =5A lg =05A 12| V
Vee sayy* Base-emitter lc =1A lg =01A 0.9 1]V
saturation voltage lc = 5A Ilg =05A 13 16| V
heg* DC current gain lc =01A V=2V 40 155
lc = 5A Vg=2V 15 60 —
fr Transition frequency | I = 05A V=5V 50 MHz
Cceo Collector-base lge =0 Veg= 10V
capacitance f =1MHz 80 | pF
tort Turn-off time lc =5A Vee= 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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Transition frequency
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BU1258
EPITAXIAL PLANAR NPN

HIGH VOLTAGE POWER AMPLIFIER

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

ABSOLUTE MAXIMUM RATINGS

Vego  Collector-base voltage (I = 0) 250 \
Veey Collector-emitter voltage (Vgg = -1.5V) 250 \Y
Veeo Collector-emitter voltage (Ig = 0) 150 \Y
EBO Emitter-base voltage (I =0) 6 \
lo Collector current 3 A
lom Collector peak current (repetitive) 5 A
I 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
INTERNAL SCHEMATIC DIAGRAM ¢
8
E
MECHANICAL DATA Dimensions in mm

Collector connected to case

max min -1
66 12.7 g
@
~
[=]
1
5 |8 —
enen——
> —
-3 1
—
POOS-B

TO-39
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 BUIZSS

THERMAL DATA

Rih 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
lco Collector cutoff Veg= 200V 10 | pA
current (I = 0)
leso Emitter cutoff current| Vgg= 6V 1 | mA
(Ic =0)
Veeo Collector-base lc = 1mA 250 Vv
voltage (I = 0)
Vceo sus)” Collector-emitter lc =20mA 150 \'
sustaining voltage
(Ilg = 0)
Veeay Collector-emitter Ilc = 500mA Ig = 50mA 15|V
saturation voltage
Nee DC current gain lc =5mMA V=10V (30 —_
lc = 250mA Vge= 3V 30 —
fr Transition frequency | Iz = 100mA V= 10V |15 MHz
Ccro Collector-base le =0 Veg= 20V
capacitance f =1MHz 35 | pF
t Turn-on time
°" lc =05A Vgo=20V 03 ns
tosr Turn-off time o1 = -lsz = 0.05 A 1 us

* Pulsed: pulse duration = 300 ps, duty cycle = 1.5%
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BU1258

Safe operating areas DC current gain
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. BUIZSS

Trdnsition frequency
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MULTIEPITAXIAL MESA NPN

HORIZONTAL TVC DEFLECTION

The BU208, BU208A and the BU208D (the same as BU208A with integrated damper diode)
are silicon multiepitaxial mesa NPN transistors in Jedec TO-3 metal case. They are fast swit-
ching, high voltage devices for use in horizontal deflection circuits of colour television recei-
vers.

ABSOLUTE MAXIMUM RATINGS

Veces Collector-emitter voltage (Vgg = 0) 1500 Y
Vceo Collector-emitter voltage (Ig = 0) 700 \
Veso Emitter-base voltage (Ic = 0) 5 \Y,
le Collector current 8 A
lem Collector peak current 15 A
Piot Total power dissipation at Tcage = 25°C 150 W
Tetg Storage temperature -65 to 150 °C
T; Max operting junction temperature 175 °c
INTERNAL SCHEMATIC DIAGRAMS
c
8 Rge Typ. 302
E

BU208, BU208BA BU208D

MECHANICAL DATA Dimensions in mm
Collector connected to case
262™ . ™
09 12me
A\
:E; 4‘ Ro T 2l =
\\‘ 40-409 o
T0-3
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(1 BU208
- BU208A
0 BUZ208D

-

THERMAL DATA

Rth }case

Thermal resistance junction-case

max 1

°c/w

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

Parameter Test conditions Min. Typ. Max.[Unit
lces Collector cutoff Vece = Vees 1 |mA
current (Vgg=0)
Vceo gus)” Collector-emitter | I = 100mA 700 \Y
sustaining voltage
(la =0)
Veso Emitter-base lego = 10MA 5 \
voltage (Ic= 0) for BU508 and BU508A
lego Emitter cutoff Vego = 5V for BUS08D 300 (mA
current (Ic=0)
Ve Diode forward ¢ = 4A for BUS08D 2 |V
voltage
Ve @ty Collector-emitter | I = 4.5A Ig =2A
saturation voltage | for BUS08A and BU508D 1 \%
‘ for BU508 5 |V
Vge @ty Base-emitter lc =4.5A Ig =2A 15|V
saturation voltage
INDUCTIVE SWITCHING TIMES
g Storage time lc=4.5A, hgg=2.5, V= 140V 7.0 Ms
t¢ Fall time Lc=09mH Lg =3uH 0.5 Ms

* Pulsed: Pulse duration = 300us duty cycle = 1.5%.
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BU208
BU208A
BU208D

6-5778
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Switching times inductive load (fig. 1) Ve sat dinamic (fig. 2)
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Fig. 1 — Switching times test circuit on inductive load

Vo

s6n
22pF oW

-E—lﬂ——* 0.9 mH 270
' /TOB00— de
0z L LI W

e Lg TuT 15KV 1KV
< 10nF 10pF

S ¢ nF
g 2N R102 1KY
620 by, . T : Ie)
v ps
e )

1
64us | ) $-7635
— e

1 |

213



o o e s o vt o e ramey o0 F

Ccc. BUB
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A TYPICAL SWITCH-OFF CYCLE (see fig. 1)

COLLECTOR WAVEFORMS BASE DRIVE
1 2us rdiv t:2usidiv
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/ V:200 Vi div
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Fig. 2 — Vg (sat) dyn. test circuit
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EPITAXIAL PLANAR NPN

HIGH VOLTAGE SWITCH

The BU 325 is a silicon planar epitaxial NPN transistor in Jedec TO-126 plastic case.

It is intended for high voltage, high current linear and switching applications.

ABSOLUTE MAXIMUM RATINGS

Vego  Collector-base voltage (1 ¢=0)
Veeo  Collector-emitter voltage (| g=0)
Vego ~ Emitter-base voltage (1 ;=0)

lo Collector current

Ig Base current

Peot Total power dissipationat T, <25°C
Tcase <25°C

Teg Storage temperature

T Junction temperature

200

200

5

3

1

1.25

25

-65to 150
150

SSESrr<<<

INTERNAL SCHEMATIC DIAGRAM

MECHANICAL DATA

27m

g™ 12
_Joss

(1) Within this region the cross-section of the leads 1s uncontrolled
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Dimensions in mm
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BU325

THERMAL DATA
Rihjcase  Thermal resistance junction-case max 5 °C/W
Thermal resistance junction-amb. max 100 °C/W

h j-amb

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

Parameter Test conditions Min. Typ. Max. | Unit
lceo Collector cutoff Vcg=200V 100 | pA
current (1:=0)
Veeo Collector base I =100pA 200 \
breakdown voltage
(1g=0)
Veeo (sus) COllector-emitter lc =10mA 200 \Y
sustaining voltage
(lg =0
Vego*t  Emitter-base lg =1mA 5 \
voltage
(Ig=0)
Vee say* Collector-emitter lc =150mA |5 =156mA 0.06 1.0 | V
saturation voltage Ic =500mA |z =50mA 010 1.5 | V
Vegsay*  Base-emitter Ig =150mA |g =15mA 0.73 1.0 | V
saturation voltage Ic =500mA |g =50mA 0.80 1.2 | V
hee* DCcurrent gain lc =50mA V=5V 30 200 | —
lc =150mA V =5V 30 200 | —
Ic =500mA V =5V 30 200 | —
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BU325

ELECTRICAL CHARACTERISTICS (continued)

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

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

6-3979

Safe operating areas Ic
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BU325

DC current gain Collector-emitter saturation voltage
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Collector-emitter saturation voltage Saturated switching characteristics
CCBO G- 2461 ¢ 6-2598/1
(pF) (ps)®

6
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o
MULTIEPITAXIAL MESA NPN

HIGH VOLTAGE POWER SWITCH

The BU326 and BU326A are silicon multiepitaxial mesa NPN transistors in Jedec TO-3
metal case particularly intended for switch-mode CTV supply system.

ABSOLUTE MAXIMUM RATINGS BU326A l BU326
Vces Collector-emitter voltage (Vgg = 0) 900V ' 800V
Vceo Collector-emitter voltage (I1g = 0) 400V 325V
Vego Base-emitter voltage (I = 0) 10V

lc Collector current 6A

lem Collector peak current 8A

g Base current 3A

Piot Total power dissipation at Teyee < 25°C i 75W

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

INTERNAL SCHEMATIC DIAGRAM

MECHANICAL DATA Dimensions in mm

Collector connected to case

26 27 87max 17
17max

#10

169

40-409 - con
TO-3
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BU326
BU326A

THERMAL DATA

Rth|~ca§e 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 'Veg=900V  for BU326A 1| mA
current (Vge=0) | Vce=800V  for BU326 1] mA
VCE= 800V
Tease = 125°C  for BU326 2 | mA
VCE= 900V
Tease= 126°C  for BU326A 2 | mA
leso Emitter cutoff Veg=10V 10 [ mA
current (1;=0)
Veeo (sus) * Collector-emitter lc =100mA for BU326 325 \
sustaining voltage for BU326A | 400 \Y
(lg =0
Ve say™ Collector-emitter lc =2.5A |g =0.5A 1.5 V
saturation voltage lc =4A lg =1.25A 3|V
Vegsay™ Base-emitter lc =2.5A 15 =0.5A 14| V
saturation voltage Ic =4A lg =1.25A 1.6 | V
hee* DCecurrent gain le =1A V e=5V 25 -
ton Turn-on time lc =2.6A |4 =0.5A 0.5 | us
V=250V
ts Storage time lc =2.6A |4 =0.5A
lgp =-1A V=250V 3.5 | us
t; Fall time lc =2.6A 1g;=0.5A
lgp =-1A V =250V 0.5 | us

* Puised: pulse duration =300 us, duty cycle =1.5%
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BU326
BU326A

G-4071
Safe operating areas e T Croum 1
(A) | 1cMax PuLsED —PULSE "0'; I
SETCMAX CONTINEN N s
4 TN N 00ys
,|__|DCOPERATION Y b ms
\ A ANE.
8 - it
e it
4 1l
) \
“[EFOR SINGLE NON
10 ETIMVE PULSE 1l
8 A
| — Area of permissible : \
operation during
turn-on provided R g 2
=100Q and t, <0.6 102
us =
Il— Area of permissible 4
operation with Vg <
Oandt,<2us :
Ld 2 4L 68 2 4 68 2 6]8 2 4 68
1 10 102 375 m010? Vee (V)
Derating curves Thermal transient response
G-3665
Ng = ==z —rrrr = M_“s
= = —
i
T = atiill FATIIRT
‘ e | Ll
N S iii i i 2
\UA’/’E‘D 1| 2 s “I
\\ al 1(;‘26 201 T
\\%% . L.
&; == =
N i
| 107 n ”ﬂ]
B a 2 0’2 1 Sec,
0 50 100 150 Teaee (C) s ° © ! ¢ Tlsea
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7 BUB2
~ BU326A

DC current gain

G- 3452
NFE 4
Tease=125°C VCE =5V
=mill asec] | TTT™
L — Y
B et \
-30°C ~N
" "\
L
0 O i NN
4 8 2
10! ) Ic(A)

Collector-emitter saturation voltage

G=3453
Yceg(sat) |
) |
|
\
3 T4
3A
Tlza \
\
2
\ \
A
\ N
1A \
1
\ \\
AN AN
‘\ \\
T e
0 05 1 15 Ig (A)

Collector-emitter saturation voltage

G—3454
Veetsat)
(v)
hFE =5
1
Tcase=125"q //
/25°C
(=730
0 6 8 2 3 6 8 2 A
10 1 Ic (A)

Base-emitter saturation voltage

63457
VeE(sat)
) heg =5
V4
Ve
1 A
, =
Tcase =-30°C -—‘———-//,
L L~
25°C -
ettt 125°C
Qs
0 2 L 6 8 2 4
107 1 Ic(A)
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BU326
BU326A

Saturated switching characteristics

G—13455
t
Ve =250V
cc
(ps) heg =5
lg2=-2lgy
2 Teases 25°C
-‘s\
1 I~
B ~_
P N
L~ i
2 /
107 ton
6
6 8
1 Ic (A)

Saturated switching characteristics

¢ 6-3802
(ps)
. ~e
1 N
8 y 4
6 4
« ty ——
I
) ton
Vee =250V
hpg =5
107 !g2 =-21g)
8 Tcase=125°C
6
2 A
05 Ic(a)
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BU3268
MULTIEPITAXIAL MESA NPN

HIGH VOLTAGE POWER SWITCH

The BU 3268 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 (Vgg = 0) 800 \
Vceo Collector-emitter voltage (I3 = 0) 400 \Y
Vego Emitter-base voltage (I = 0) 7 \
Ig Collector current 6 A
lom Collector peak current 8 A
lg Base current 3 A
Piot Total power dissipation at T ., < 75°C 60 W
stg Storage temperature -65t0175 °C
T Junction temperature 175 °C
INTERNAL SCHEMATIC DIAGRAM c
B
E
MECHANICAL DATA Dimensions in mm

Collector connected to case

87m 117

177

410

39 gmax
301

4 20m™*

c-oze

TO-3
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BU326S

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) Vo= 800V T, .= 150°C 3 [ mA
leBo Emitter cutoff Vegg=T7V 1| mA
current (Ig=0)
Veeo sus)® Collector-emitter lc = 100mA 400 \'
sustaining voltage
(Ilg=0)
Vee say™  Collector-emitter lc =25A Iz = 05A 15|V
saturation voltage lc = 4A lg = 1.25A 31V
Vae saty” Base-emitter Ilc =25A Iz = 0.5A 14 | V
saturation voltage Ic = 4A lg = 1.25A 181 V
hee* DC current gain Ic =4A Veg= 5V 3.5 10 —_
fr Transition frequency | I = 0.5A V= 10V 20 MHz
ton Turn-on time lc = 25A Vo= 250V
lgy = 0.5A 0.3 ps
Storage time 1.8 s
e G TER e ;
t; Fall time L B2 = ° 0.3 us

* Pulsed: pulse duration = 300 ps, duty cycle = 1.5%
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BU326S

Safe operating areas

G-2551
[c -1 T ; — 3T T T
(A) mEa { T
1] RN -
lc MAX PULSED * PULSE QPERATION
10 5psed
3
Flc MAX 1 ~ X
CONTINUGL: \
1 == 1.6_
T o et
o X
I-DC OPERATION Tt i N
L % o
= SN
®FOR SINGLE NON 10ms|
10t | REPETITIVE PULSE
——
- Tease=75°C
oo L1
2 4 6 8 2 4 6 8 2 4 6 8
1 10 10? Veg (V)
Collector-emitter saturation
voltage
V. G-2537/1
CEsat
W) heg=5
1
05
o 2
& 3 8 2
107 1 Ic (A)

DC current gain

G-2549
hFE
13
4
/—_
2
. Veg=SVY
8
3
4
2
! 2 & 13 8 2 6 L]
107 1 Ic (A)
Collector-emitter saturation
voltage
G-2541
VCEsa || ]
) \
\
|
3 lc=4
3A
2A
2
\
) \
\
. \ \
N
=
0 05 1 15 1 (A)
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BU326S

Base-emitter saturation voltage

G-2548
VBE(sat
v) hrg=5
Yy
! e
Pl
LT
0.5
0
2 4 (3 1] 2 &
107 1 Ic @
Collector-base capacitance
G256k
Cceo,
(pF)
s
4
2
| N
\\
10? D
8 N
6 ‘\
4
™
2
10
2 4 6 8 2 4 6 8 2 4 6 8
1 10 10 Veg (V)

Small signal current gain

3565
hte,
6
4
2 N
1c=0.5A
Veg=5V
10
[] \\
6
4
N
2
1
2 4 6 8 2 4 6 8 2 4 6 8
107 1 10 .t (MH2)
Saturated switching characteristics
G-2705/1
t —
ws) Vcc=250V
M hFg=5
. 152=-ZIB1

y4
¢ 7
) - \(l,
——]
s // ™
ton
107
s 6 7 e 9 2 3 & 5
1 Ic (W)
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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

VCBO
CEV
CEO
EBO

Collector-base voltage (Ig = 0)
Collector-emitter voltage (Vgg = -1.5V)
Collector-emitter voltage (I = 0)
Emitter-base voltage (I = 0)

Collector current

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

Total power dissipation at T
Storage temperature
Junction temperature

< 25°C

case

400
400
200
6

7
10
15
4
60
-65 to 150
150

Srrrr<<<<

°

oo

INTERNAL SCHEMATIC DIAGRAM

MECHANICAL DATA

Collector connected to tab.

Dimensions in mm



)

BUAG

- BU40G6H
: BU408
THERMAL DATA
Rinjcase  Thermal resistance junction-case max 2.08 °C/W
th-amb 1 hermal 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 =400V 5 | mA
current (Vgg =0) Vee= 250V 100 | pA
Vee= 250V  T_,=150°C 1 [ mA
leBo Emitter cutoff Vegg= 6V 1 | mA
current (I;=0)
Voe say® Collector-emitter for BU406
saturation voltage Ilc =5A lg =05A 11V
for BU406H
Ilc =5A lg = 08A 11V
for BU408
Ilc =6A lg =12A 11V
Ve sayy® Base-emitter for BU406
saturation voltage Ic =56A Ilg =05A 12 |V
,| for BU406H
Ic =5A lg =08A 12 |V
for BU408
Ic =6A lg =12A 1.5 1V
fr Transition frequency | Ic = 05A Vg= 10V |10 MHz
tor™* Turn-off time for BU406
Ilc =5A Ig eng= 0.5A 0.75 | ps
for BU406H
Ic =5A lg eng= 0.8A 0.4 | ps
for BU408
Ic =6A lgeng= 1.2A 04 | ps
ls/b Second breakdown Vee= 40V t = 10ms 4 A
collector current
* Pulsed: pulse duration = 300 ps, duty cycle = 1.5%

** See test circuit
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DC current gain Collector-emitter saturation voltage

G-2651

Vee(sat)
w ;

Base-emitter saturation voltage Collector cutoff current

G- 6-1365/2
VBE(sat) Ices®

(v) (nA).

2

v

Tcase (c)




-~ - BU406
: BU406H
BU408

Storage time

6-1367
ts s
(us)
¢ See test circuit
2
*MAX.
1 = TYR
81 *MIN.
1
.
2
10"
8
6
.
*,90% CONFIDENCE| |
2
| 7 (T[]
0 25 50 Tease (°C)
Turn-off time
G-1368
torts
(us)s
¢ See test circurt
2
1
8
s[—] *MAX. —
J=  TYREE= et
*MIN, =11
2
0-|
8
6
13
, ~ 90 % CONFIDENCE
I TN
0 25 50 Tease (°C)

Fall time

G-1366

ty s

(us)®

See test circuit

*MAX.

TYP. ftet—t1 —

*MIN. pet—1""]

10‘1
8
6
¢
*n,90% CONFIDENCE
2
I
0 25 50 75 Tease (*C)
Collector-emitter saturation voltage
G~ 5759
VCE(sit)
v)
3
—1—{lc =10A
/1, 8A
N
2 d / 3A
1A
/1/17
\/1/
1 A
N
N
e e e e e o e e e e e e B |
0 1 2 3 1g(a)




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

SYNC.

INpUT
Q+32v TOSCOPET (channel n*1)
R{ [sw
1nF disnF
250pF T
FANDS]
Isov i
I
I
1784
0 SCOPE
1 L 4 100 (channel n'2)
kL b Kk
BD139 N
-®
TUuT 33pF
'y []Lox == 250v
|-
== 1000V
s0v
LisnF = 2,;;[ L2
8.2 15 o33 680 [ ]33 470 1200 'y
KQ kA [pF ajn o : pH

Q22pF]
L.L

$-0855/3
L1 Horizontal hold coil Pins 1-2=75turns @ 0.2mm; R=1.50;Lmin=0.62mH _
Pins 2-3=293 turns § 0.2mm; R=480 L max=4.1 my COTe=sifernt B62120 25x4x2
L2 Horizontal yoke=200 pH
T1 Driver transformer: Pins 1-2=125turns @ 0.2 rm;
Pins 3-4=25 turns g 0.4mm, GaP =012mm; Core=3E3doubleE 19x15x5
T2 EHT transformer manufacturer ARCO type 249.065/035 '
R » 3300 for BU4LO6
R =220 for BULOGH
R =1800 for 80408
Waveforms
Fall and storage time Turn-off time
Is
[l G -
1 D Q
' l
1
1
|
Ic : T 0
4 3v <
i toff E
1 <]
! L~"Xs0% l o e
1
! N
1 / ) o Turn-off time is the time for the collector current I¢
4 d to decrease to 100mA after the collector to emitter
\/ voltage Vg has risen 3V into its flyback excursion
S-0856 's i 5-0857
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Coo BUADE
' BU4OBH

BU408

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

BU 406
33nF 3.3pF
!

-

1

i

IIE :

di

I

i

”é AUXILIARY
{ TURNS
|

Il

il

l

T2(Sth harmonic)

20mA (min)
100mA(max) 0139

2ps

27pF

T T
€L 5-29%/2

#N1=125 turns # 0.3mm ; N2=25turns § 0 6rm; GAP=012mm; CORE=DOUBLE E 19x5x8 mm;FERRITE 3E1TYPE
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EPITAXIAL PLANAR NPN

- BU4OgD
o BudaTD
-/ BU408D

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 | BU408D

VCBO
CEV

Collector-base voltage (Ig = 0)

Collector-emitter voltage (Vgg = -1.5V)

Emitter-base voltage (I = 0)
Collector current

Collector peak current (repetitive)
Collector peak current (t = 10 ms)

Base current

Total power dissipation at Tg,¢, < 25 °C

Storage temperature
Junction temperature

400V

400V ‘
400V

330V '
400V

330V
Y
7A
10A
15A
4A
60W
-65 to 150 °C
150 °C

MECHANICAL DATA

Collector connected to tab.

10.6™

K
e 3
385 é;__{“_’l g,
> ¢
2 W ]
XY d T
. % A
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Dimensions in mm

oz TO-220
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BU40BD

BU407D

BU408D
THERMAL DATA
Rinjcase  Thermal resistance junction-case max 2.08 °C/W
thamb 1 hermal 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) [Vge= 400V 15 | mA
for BU407D
Vee= 330V 15 | mA
leBo Emitter cutoff Vgg= 6V 400 | mA
current (Ic=0)
Vee say*  Collector-emitter for BU406D and BU407D
saturation voltage lc =5A lg = 0.65A 11V
for BU408D
lc =6A lg =12A 11V
Ve say® Base-emitter for BU406D and BU407D
saturation voltage Ilc =5A lg = 0.65A 13| V
for BU408D
lc =6A lg =12A 15|V
fr Transition frequency |l = 05A V= 10V |10 MHz
toss Turn-off time for BU406D and BU407D
Ic =5A lgeng= 0.65A 0.75 | ps
for BU408D
Ilc =6A lgeng= 1.2A 0.5 | us
Is/b Second breakdown Vee= 40V t =10ms 4 A
collector current
Ve Diode forward voltage | Iz = 5 A 15| V

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

1.5%
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 BU4OGD
f BU407D
. BUA408D

DC current gain

G-19181
heE
VCE =1V
20 1
Banl N
P N
N
10 N
N
N
0
2 & 6 L) H 0 6 L]
10? 10? Ic(mA)
Base-emitter saturation voltage
G-192111
VBE (sat)
(mv) Reg =10
1600
1200
- 7
P
800 L]
=11
400
0
2 4 6 8 2 & 6 1)
10? 10° Ic(mA)

Collector-emitter saturation voltage

G-2770

Vee(sap—
(mV)

“a

heg =10

10°
¢ y A
6 II
Tease=125°C
‘ c35€_ 25°d V%I
I f
2 Z
gt
10?
2 & 6 L] 2 & 6 8
102 103 Ic (mA)
Forward voltage
G-2656
Az
)
15
/
/
| 1
L ]
-l
05
0 H 4 6 8 2 o 6 8
10 ! Ig (&)
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S BuosD
o BU407D
o BU4D8D

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

SYNC
INPUT
?+32V 10 scoPE? (channel n*1)

InF JlSnF

TO SCOPE
1 v 10 (channel n'2)
1 ka | [xka
8C377 220F 8D 133 N
PARS A2
8C 377
TuT 33pF
i 100 330 =250V
k0 a 82nF
33nF
10uF - 1000V
50V
=l = L2
8.2 15 o33 e‘slo 3; L}lo 1200
k0| ka | pF : PH
022pF]
—
$-2291N

L1 Horizontal hold coil*Pins 1-2=75turns @ 0.2mm; R=150;Lmin=0.62mH
Pins 2-3=293 turns # 0.2mm; R=480; L max=4.1 mH
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 19x15x5

T2 EHT transformer manufacturer ARCO type 249.065/035

R =270 1 for BU4OED and BU 407D
R =180 L for BU4OBD

Core=sifernt B62120 25X4x2

Waveforms
Fall and storage time Turn-off time
's
\ 7
i <9 é
!
| !
1
|
Ic :
L 3 <
| v totf E
1 o
! L~"X90% ~l—o 8
I
1
: 10% Turn-off time is the time for the collector current I¢
\/ to decrease to100mA after the collector to emitter
voltage Vcg has risen 3V into its flyback excursion
s-0856 ts ' s-0857
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oo puagen
. BUAOTD
. BUA408D

APPLICATION INFORMATION

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

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

+32v 1 ;

BU 406D
33nF 3.3pF
<)
[(IPLE
6

20mA
Bane) w0

I

I}

)

|

"3 AUXILIARY
Il TURNS

|

£

1

|

T2(5th harmonic)

-

2ps

* S-164512

%N1=125 turns # 0 3rm ; N2=25turns § 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)

+10.8V

20mA (min)
100mA(max)

1

|1

{0

I

i)

'% AUXILIARY
{! TURNS
{

!

il

i

' T2(5th harmonic)
4.7nF A
Epl R R
10nF ! E
21ps

soo,;FT == s0pF

35v

¢ S -164473
O+108v
#N1= 90 turns # 0 3mm, N2=30 turns $ 0 6mm; GAP=012nm, CORE=DOUBLE E 19x5x8 mm,FERRITE 3E1TYPE
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o wam
/. BUdD7D
' BUADSD

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

EHT

.' i
G@J | - ICZ‘S
2N

20mA(min)  gp137

100mA(max) o 1 J;_ T2(5th harmonic)
47nE o
| X ] 25V
10nF ! l "
21ps 500uF S0pF
16V 35v'l
$-229/1
4 Sero8v o/

#N1=125 turns § 0.3mm ; N2=25turns § 0.6mm; GAP=0.12mm; CORE=DOUBLE E 19x5x8 mm;FERRITE 3E1TYPE

240



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

Veeo
VCEV
CEO
Vero
c
lem
lom

Ptot
stg
]

Collector-base voltage (Iz = 0)
Collector-emitter voltage (Vgg = -1.5V)
Collector-emitter voltage (I3 =0)
Emitter-base voltage (I = 0)

Collector current

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

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

Junction temperature

330

w
W
o

150

—
OoON®
Srrrr<<<<

15

4

60
-65 to 150 °C
150 °C

INTERNAL SCHEMATIC DIAGRAM

MECHANICAL DATA

Collector connected to tab.

(
=l
M

12,70

N

241

Dimensions in mm

o TO-220
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BU407
BU407H

THERMAL DATA
Rinjcase  Thermal resistance junction-case max 2.08 °C/W
Thermal resistance junction-ambient max 70 °C/W

Rth j-amb

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

Parameter Test conditions Min. Typ. Max.| Unit
lces Collector cutoff Ve = 330V 5| mA
current (Vgg = 0) Vee = 200V 100 | pA
Vge= 200V T .= 150°C 1] mA
leso Emitter cutoff Vegg= 6V 1| mA
current (Ic=0)
Veesay™ Collector-emitter for BU407
saturation voltage Ilc =5A lg = 0.5A 1]V
for BU407H
Ic =5A lg = 0.8A 11V
Ve say*  Base-emitter for BU407
saturation voltage Ic =5A lg = 0.5A 12V
for BU407H
Ilc =5A lg = 08A 12|V
fr Transition frequency | Ic = 0.5A Vg =10V (10 MHz
tor** Turn-off time for BU407
Ilc =5A lg eng= 0.5A 0.75 | ps
for BU4O7H
Ic =5A lgeng= 0.8A 0.4 | ps
ls/b Second breakdown Vee= 40Vt = 10ms 4 A
collector current
* Pulsed: pulse duration = 300 ps, duty cycle = 1.5%

** See test circuit
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BU407
BU40T7H

DC current gain

G- 265?_‘
heE
6
¢ —— Ve =5V
, \\\ N
N
NU N
10
8 N
6
4
2
1
2 4 6 8 H 4 6 8
107 ] Ic(A)
Base-emitter saturation voltage
G- 2652
VeE(sat)
)
15 P =1
/V
A
1
e d
Tcase =25°C | LT A
I —’—,
05 125°C
0 4«
10" ) Ic (A)

Collector-emitter saturation voltage

G-2651
VCE(salz
W ;
z hFg=10
10 4 =t
€
4
2 of
Tease =125°C)/]
1
4 A
6
4 I,
2 = ,/,2-
10 |t T L
:
&
2
10°? |
2 4 6 8 2 6 8
10" 1 Ic (A)
Collector cutoff current
G-2763
lces? e
6
(nA).
2
3
0,
1)
3
2
3
10,
13
13 /l
H
107
s
10
0 25 50 75 Tease (°C)




- BU407
BU4O7H

Storage time

G-1367
[P
(us)
¢ See test circuit
2
*MA
1 = TYR
S *MIN
s
f
2
10"
L]
6
3
*1,90% CONFIDENCE| |
’ 1]
N

0 25 50 75 Tease (°C)
Turn-off time
G-1368
Yorts
(us)s
¢ See test circuit
2
1
8
0 MA X =
L TYRE= =
MIN, =1
2
0-!
8
.
.
) ~ 90° CONFIDENCE
LTI
0 25 50 75 Tease (°C)

Fall time
G-1366

tys

(us)®
f

See test circuit
2
1

8
*Hmax g =
‘O 1ve (H== ==
L *MIN, pteeT

10"
8
6
13

*n,90% CONFIDENCE

2

[T
0 25 50 75 Tcase (°C)

Collector-emitter saturation voltage

G- 5759
VCE(sat)
v)
3
F1c =104A
BA
VAVaS
i/ 54
2 /—3A
[—1A
21717
\
1 )
X
. N Y
RS SSSSSSSSS=======|
0 1 2 3 1g(a)
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BU407

BU4O7H

SWITCHING TIMES
Test circuit (fall, storage and turn-off time)
SYNC
INPUT
O+32v 10 SCOPEO (channel n*1)
InF isnr W
3
9
TO SCOPE
1 v []100 (channel 1'2)
k0 T kQ
BC377 22nF 8D 139 \T T
VA A=
8C 377 4@ L@
100 330 TuT A33mF
4 []m a B2nF T
i Sl
82 15 "T033 680 [ ]33 470 y
k0 -I- ko [pF afja a :i,o»? x
|
0.22pF *
5-2291/2

L1 Horizontal hold coil.Pins 1-2=75turns @ 02mm;
Pins 2-3=293turns § 0 2rm,
L2 Horizontal yoke=200 pH

T1 Driver transtormer* Pins 1-2=125turns @ 0.2 nm

150 Lmin=0.62mH
480 Lmax=4.1 my Corezsifernt

B62120 25%4x2

Pins 3-4=25 turns § 0.4mm, GaP =012mm; Core=3E3doubleE 19x15x5
T2 EHT transformer manufacturer ARCO type 249.065/035

R =330 0 for BU4O?
R =2200 for BU4O7H

Waveforms
Fall and storage time
g
A
Ic

L~""Xs0%

10%

\

ts

S$-0856

Turn-off time

)Y

totf

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

100mA

to decrease to 100mA after the collector to emitter
voltage Vog has risen 3V into its flyback excursion

5-0857
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BU407
BU407H

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)

33nF

_

Il

i

Il

(i

(]

1l

Il AUXILIARY
I TURNS
{

1!

|

i

)
68
20mA (min) 80 137
100mA(max) o 1 r T2(5th harmonic)
4.InF
! 200V Y
10nF ! ' w2y
2ps 500uF S0pF
Fmv 3svp
5-2292/2
-— O+108v

#N1=125 turns # 0 3mm ; N2=30 turns § 0 6mm, GAP=0.2mnm , 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

20m A (min)
100mA(max)

215

22nF

-

»i
Pt

Il
22pF Q) 180nF 2l
IL2 {Q
1 1
1l
£ Il AUXILIARY
| 260pH Il TURNS
<
| <l
bl
bl
! b T2(Sth harmonic)
! 4.nF i
| L +25V
500F ==so0pF
16V 35V
5-0852/4

é)*IOBV

#N1=125 turns § 0.3mm ; N2=25turns § 0 6mm, GAP=042rm; CORE=DOUBLE E 19x5x8 mm;FERRITE 3E1TYPE




Buszn,
MULTIEPITAXIAL MESA NPN

HIGH VOLTAGE POWER SWITCH

The BU426 and BU426A are silicon multiepitaxial mesa NPN transistors in SOT-93 plastic
package, particularly intended for switch-mode CTV supply systems.

ABSOLUTE MAXIMUM RATINGS BU426 | BU426A
Vces Collector-emitter voltage (Vgg = 0) 800 V | 900V
Vceo  Collector-emitter voltage (Ig = 0) 375v | 400V
Vego Emitter-base voltage (Ic = 0) 10V

le Collector-current 6A

lem Collector-peak current (t, = 2ms) 8A

Ig Base current 3A

Piot Total power dissipation at T ¢3¢ < 25°C 113W

Tetg Storage temperature -65°C to 150°C
T; Junction temperature 150°C

INTERNAL SCHEMATIC DIAGRAM

MECHANICAL DATA Dimensions in mm

Collector connected to tab.

152 L
2.0™
L . H
-t i
R el |
Sh o ‘T’ R =
T = IS
b—-qi
i
el | 25T .05
" comn A (sim. to TO-218) SOT-93
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THERMAL DATA

Rin j-case  Thermal resistance junction-case max. 1Y °C/W
ELECTRICAL CHARACTERISTICS (T.;c = 25°C unless otherwise specified)
Parameter Test conditions Min. Typ. Max.|Unit
lces Collector cutoff for BU426 Ve = 800V 1 | mA
current (Vgg = 0) for BU426A Vg =900V 1 |mA
Tease = 125°C
for BU426 Vg = 800V 2 |mA
for BU426A Vg =900V 2 [mA
lego Emitter cutoff Veg = 10V 10 | mA
current (Ic = 0)
Vceo(sus) Collector-emitter for BU426  Ic = 100mA | 375 \Y%
sustaining voltage for BU426A |- = 100mA 400 Y
(IB =0)
Veegsat) " Collector-emitter lc =25A lg = 0.5A 15| V
saturation voltage Ic =4A Ig = 1.26A 3 \Y
VBE(sat) * Base-emitter |c =25A IB = (0.6A 14| V
saturation voltage lc =4A Ig = 1.25A 16| V
hee ¥ DCcurrent gain Ic =0.6A Vee =5V 30 60
ton Turn-on time lc =25A 0.26 05| us
Igg =0.5A Ve =250V
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BU426
BU426A

ELECTRICAL CHARACTERISTIC (Continued)

Paramete, Test conditions Min. Typ. Max. | Unit
1 Storage time Ic = 2.5A Ig, = 0.5A 25 35| us
=_ Ve =
t Fall time sz = -1A cc =250V 02 05| s
te Fall time lc =25A  Ig; =05A 0.75 | us
IBZ =-1A VCC = 250V
Tcase = 100°C
* Pulsed: pulse duration = 300 us duty cycle = 1.5%.
Safe operating areas Ice 6-4792
(A}
2
10 Ic MAX PULSED PULSE OPERATION*
8 — =
o[ Ic MAX CONT. S >
: 10us (0
1
1 100us \ \ \
¢ . 1ms —
) 1 S5ms AW
.C. OPERATION \ \
: *FOR SINGLE NON
10-! REPETITIVE PULSE
. N
4 | I_-_J
2 BU 426
BU 426 A
10-2
2 4 6 8 2 4 6 8 2 4 6 8
! 10 10? Veg (V)

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

For the others characteristic curves see the BU326 type

)
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o BUSOB
. Busoea

U/ BUSOBD  MULTIEPITAXIAL MESA NPN

e sy

T

HORIZONTAL TVC DEFLECTION

The BU508, BU508A and the BU508D (the same as BUS08A with integrated damper diode)
are silicon multiepitaxial mesa NPN transistors in SOT-93 plastic package. They are fast swit-
ching, high voltageé devices for use in horizontal deflection circuits of colour television recei-
vers.

ABSOLUTE MAXIMUM RATINGS

Vces  Collector-emitter voltage (Vgg = 0) 1500 V
Vceo Collector-emitter voltage (Ig = 0) 700 V
Vego  Emitter-base voltage (I = 0) 5 V
le Collector current 8 A
lem Collector peak current 15 A
Pwt  Total power dissipation at Teae = 25°C 125 W
Tstg Storage temperature -65t0 150 °C
T Max operating junction temperature : 150 °C
INTERNAL SCHEMATIC DIAGRAMS
c
8 Rgg Typ. 302
3
BUS508, BUS08A BU508D
MECHANICAL DATA Dimensions in mm
Collector connected to tab.
s
152 10'.__;_0r
- s .
el "
e C
T
< ]
\
11TjJ_ f o5
1 - 25

(sim. to TO-218) SOT-93

10/84 250



BUS08

L BU5S08A
.+, .~/ BU508D
i
THERMAL DATA
Rih j-case Thermal resistance junction-case max 1 °C/W
ELECTRICAL CHARACTERISTICS (T = 25°C unless otherwise specified)
Parameter Test conditions Min. Typ. Max.| Unit
ICES Collector cutoff VCE = VCES 1 mA
current (Vgg = 0)
Vceo sus)* Collector-emitter | 1c = 100mA 700 Vv
sustaining voltage
(lg=0)
Vego Emitter-base lego = 10mA 5 \
voltage (I =0) for BU208 and BU208A
lego Emitter cutoff Vego =5V for BU208D 300 | mA
current (Ic = 0)
Ve Diode forward I = 4A for BU208D 2 \
voltage
Veeeaty© Collector-emitter | I =4.6A g =2A
saturation voltage | for BU208A and BU208D 1 Y,
for BU208 5 \
Ve t)” Base-emitter lc=45A Ig=2A 15| V
saturation voltage
INDUCTIVE SWITCHING TIMES (see fig. 1)
ts Storage time lc=4.5A, hgg= 2.5, Ve =140V 7.0 Ms
t; Fall time L =09mH Lg=3uH 0.5 Ms

* Pulsed: pulse duration = 300us, duty cycle = 1.5%
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Y BUS08A
. BUS08D

Safe operating area G-5772
Ic 2
(a),
Ic MAX PULSED PULSE OPERATIO ]
2 = I "
p——r *
10 e__IcMAX CONT. N |
6 — H
4 ‘L n
2 =
*KFOR SINGLE NON
1, REPETITIVE PULSE
¢ 1OPS — 7
? 100ps —// 4
1 aivq )
10” ms ——
. 1 sms H
‘I D.C.OPERATION ——
2
o I
2 4 6 8 2 4 6 8 2 L 6 8
1 10 102 VegtV)
DC current gain Collector saturation region
G-5780
hee VCE(saty I TTTT11 S
V) T
54 45| 2A] [3A 354 4a|46a] T"a
155 — Tc:25°C
48 4
N
42 \ 35 \ \
Vce SV [T
36 3 1A
L1 N
30 25°c /] -/’ 2% \
24 L & 2 ‘
~40°C \\ { \
' \ s A
12 A 1 A
\ \ \ ANUAN
A\ ! A
6 ¥ 0s N -~
10°2 10! ' e A o 02 04 06 08 1 12 14 16 18Ig(A)
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‘rc1 BUS0B
.~ BU508A
.t BUS08D

S

Collector-emitter saturation voltage Base-emitter saturation voltage
G-5776 G-57T7¢
VCE(sat) VBE(sat)

(mvV, ; +H
900 ) i
300 16

125°C
700 14 ]
600 l 12
i P
>~
500 ! N
2
/ 08 o —T] 1
400 25536_ 1252¢ ——
300 Pre:2 06 =
V4 -40°C — H
200 7 04 hre2
e
pe
100 —_— & = 02
[
101 1 IctA) o1 ! lctA)
Switching times inductive load (see Switching times percentage vs. case
fig. 1) 6-5777 . temperature (see fig. 1) 6.5779
t
(us) =
ot
70
INDUCTIVE LOAD
Ic:45 A
. — 60
L:09 mH 1o 45A
Vog:t4o v L L
heg:25 50 0]
! 40
30
—1T"T"]
te
20
/ g .
10 /‘
/
1
2 3 4 5 6 7 8 9 10 LB(-H) o 25 50 75 100 125 150 T, °C)

case

253




 BUsB
* BU0BA
BU508D

Switching times inductive load (fig. 1) VcE sat dinamic (fig. 2)
G-$781

t
ws) VCE (sat)

|
(\71) ‘
\

Fig. 1 — Switching times test circuit on inductive load

B/

560
220F W

0.9 mH

/JOOO0
R102 ..L'"F

T Le Tut 15KV -
0.047 uF C! e 10nF b
. InF
2N R102 - 1KY
1) 26ps
[}
L

5-7635
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¢} BUSO08
o0ty BUBOBA
© Y1 BUS08D

{ 7 ey,
. .
. ey
v
gy

A TYPICAL SWITCH-OFF CYCLE (see fig. 1)

COLLECTOR WAVEFORMS BASE DRIVE
t: 2us idiv l.Zusl'duv
I:1A1div 1:1Ardiv
/ V:200Vi div
DEVICE DISSIPATION LOAD LINE.VS RBSOA
t. 2usidiv =T
P: 20Wrdiv | V-200V/div
\ : 1 1Ardiv
3 |
\ ] |
l \ Eoft=400uJ | |
4 i
|
(S
riole P $.7636

Fig. 2 — Veg (sat) dyn. test circuit

Vee
O— 0]
ﬁ’ 470uF 2
Vo
T— DUT
v, ] )
T L0 uF
1 S— 6600
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BU8O1

EPITAXIAL PLANAR NPN

HIGH VOLTAGE FAST DARLINGTON

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

ABSOLUTE MAXIMUM RATINGS

Vceo
Vceo
Vegso
ICI IE
Is
Ptot
Tstg

T

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

Collector and emitter currents

Base current

Total power dissipation at Tcyee < 25°C
Storage temperature

Junction temperature

600

400

7

3

1

40

-65 to 150
150

Srrr<<<

(<]

o
oo

INTERNAL SCHEMATIC DIAGRAM

MECHANICAL DATA

_.4,.0-1’3 . 12
058

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

3/82
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Dimensions in mm

78max

N
Y’
138

108m

£ —¢

22

miilr(l)

{
2
15.6™n

]

PO32

TO-126 (SOT-32)




BU8O1

THERMAL DATA

Rih jcase Thermal resistance junction-case max 3.12 °Cc/W
ELECTRICAL CHARACTERISTICS (T..= 25°C unless otherwise specified)
Parameter Test conditions Min. Typ. Max. | Unit
lces Collector-cutoff Vee= 600V 200| nA
current (Vgg=0)
lceo Collector-cutoff Vee= 400V 11 mA
current (Ig=0)
lego *  Emitter cutoff current Veg=7V 100| mA
(lc=0)
Veeous)” Collector-emitter lc=10mA 400 \"
sustaining voltage
Vce (sat)” Collector-emitter Ic=200mA Ig=2mA 1.0 15| V
saturation voltage Ic=1A Ig=20 mA 1.2 20| V
lec=2A Ig=200 mA 1.8 3.0 V
Vet ™ Base-emitter Ic=200mA Ig=2mA 2|V
saturation voltage Ilc=1A Ig=20 mA 25| V
hee* DC current gain Ic=200mA V=3V 100 -
Ve* Diode forward voltage | Ig= 1A 4( v
RESISTIVE SWITCHING TIMES
ton Turn-on time Vee= 250V 0.177 0.8] us
lc= 200 mA
ts Storage time Ig;=2mA 0.37 1| us
Vgeonr= -5V
t; Fall time 0.13 0.5] us
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BU8O1

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max. | Unit
ton Turn-on time Vee= 250V 0.18 0.8| ws
|C= 1A
ts Storage time Ig;= 20 mA 0.38 1] Ms
Vgeotr= -BV
¢ Fall time 0.09 0.5| us
INDUCTIVE SWITCHING TIMES
ts Storage time Vclamp= 250V 0.35 1] Ms
1c=200mA g =2mA
4 Fall time Veoir= -5V 0.09 04| us
ts Storage time Vclamp= 250V 0.5 1] Ms
le=1A lg;= 20 mA
tf Fall time VBEOff= -5V 0.06 04 Ms
* Pulsed: Pulse duration = 300 us, duty cycle= 1.5%
) : G-4T12
Safe operating areas Ic & S e m————
(A) 6 N AR 1171
PULSE OPERATION*
«[1c MAX M1 —_———
3 \ 10us l
2 100us
, \ \ \ Ims
8 X 3
6| DC OPERATION \ 1
. N \
* *FOR SINGLE NON \ 0
REPETITIVE PULSE \
10-! Lt
8 X
6 \
“ \
2
-2
10 2 L 6 8 2 4L 68 2 8 2 & 68
1 10 102 “0 %03y (v)

| = Area of permissible operation during turn-on with tp < 1

Us.
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BU8O1

DC current gain

G-471

P

10
8
€
.
2
1
4 68
10-2 Ie (A)
Base-emitter saturation voltage
G-4714
VBE(sat)
3
2
1
0
10-2 Ic (A)

Collector-emitter saturation voltage

G-4713
VCE(sat)
v)
3
|
|
I
. I
V7
M/
heg =10 7
! =
heg=10)
0 & 4 4
10-2 0-! 1 Ic (A)

Collector-emitter saturation voltage

G-4715
VCE(sat) |‘ Ic: H
v o5ma [
H :tzoom:
3 MUY S00mA!
AT Wa %
B
H g
LHT \‘
2 N
N
N hs,
\ \
1 N
N —
° 2 4 68 D “ 68
0-! | 10 15(mA)
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BU8O1

Clamped reverse bias safe operating Saturated switching characteristics
area . (resistive load) 6an?

Ic hep=100 © t
(] -|'FE (us) °

w avz|vgg|=2v A —

R ~
4 e — ts ‘a” /
2 2 ™ /
| \ /1/
‘ \§ ton LT t
\ —— 10-
) — .
8 NG~ 6
& “
T Ve =250V
; 2| heg=100
Vgg=-5V I
Te=25°C ! } :

10-! 2 « 6 10-2 2 — 6 8 2
102 VeE(clamp) (V) 10 1 Ic (A)
Saturated switching characteristics Derating curves
(inductive load) 6-un8 G.ene

t o

(us) ¢
)

ts (Vgg=0)
R BE L —

}

s 1
¢ ts (Vg =-5V)

. S ‘'BE” ! e

\ \; Lt t{(Vgg=0)

10-'. 0.5

. $ - \
te (Vgg=-5V) ~

&

Wiamp=250V N
2| heg=100 \\‘

ot Te=25°C
H & 6 1]
10-! ' Ic (A) 0 50 100 Tease (*C)
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EPITAXIAL PLANAR NPN

BUB06
BU8O7

FAST SWITCHING DARLINGTON TRANSISTORS

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

and small screens.

ABSOLUTE MAXIMUM RATINGS

BU 806 | BU 807

Collector-base voltage (| ¢=0)
cev  Collector-emitter voltage (V gz=-6V)
cEo Collector-emitter voltage (| g=0)
Vego  Emitter-base voltage (1 ;=0)

Ic Collector current

lem Coliector peak current

lom Damper diode peak forward current
Ig Base current

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

T, Junction temperature

400V
400V | 330V
200V | 150V
6V
8A
16A
10A
2A
60W
-65to 150°C
150°C

330V

INTERNAL SCHEMATIC DIAGRAM

MECHANICAL DATA

Collector connected to tab.
10.6m8

15.8m

I
£
12.7m™

N
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Dimensions in mm

c-om TO-220
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- BUBO6

THERMAL DATA
Rihjcase  Thermalresistance junction-case max 2.08 °C/W
nj-case  1hermal resistance junction-ambient max 70 °C/W

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

Parameter Test conditions Min. Typ. Max. | Unit
lces Collector cutoff for BU807 V ce=330V 100 | pnA
current (Vge=0) for BUB06  V =400V 100 | pnA
lcev Collector cutoff for BU80O7 V cg=330V 100 | pA
current (Vge=-6V) for BUB06  V =400V 100 | pA
leso Emitter cutoff Vgg=6V 3.5 | mA
current (1,=0)
Veeo (sus) * Collector-emitter lc =100mA
sustaining voltage for BU807 150 \Y
(1g=0) for BU8B06 200 Vv
Vee(say* Collector-emitter I =5A lg =50mA 1.5 | V
saturation voltage
Vee (say* Base-emitter I =5A Ig =50mA 24 V
saturation voltage
Ve* Damper diode le =4A 2| vV
forward voltage
tor** Turn-off time lc =5A I g1 =50mA 04 1| ps
ton Turn-on time RESISTIVE LOAD 0.35 us
tg Storage time Ic =5A Il gy =50mA 0.55 us
I g2 =-500mA V ;=100V
t; Fall time 0.2 us

* Pulsed: pulse duration =300us, duty cycle = 1,5%

** See test circuit
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Safe operating areas

G -3248
Ic
“
+| 1 Mak(pULSED) % PULSE OPERATION ]
E | Pivian Iw
10, Ic MA cguJ:JM = =z
: i 190k
‘ DCOPERATION= " S
H YT == 1 ms
¥ FOR SINGLE NON m:
) REPETITIVE PU "
g ]
6
4
N
2
10, =
5 T
‘ 1
\ BU 806
|aueo7L-
102 ENRI|
2 4“ 68 4L 68 2 4L 68 2 4L 68
107! 1 10 102 Vee(V)

Collector-emitter saturation voltage

G- 3250
Veesat),
)
6
4
heg =100
2
J’v‘
b/
1
8 S
——
¢ /
. heg =10
b
A
2 / //
L1
-1
10 2 4 6 8 2 4 6 8 2 4 6 8

102 107 1 Ic (A)

DC current gain

G -3249
hFE,
6
‘ Vee=5 TN
/ m—
/) ™\
2 \
’/1.5v
102 P74 A
8
6 /,
4 =
—
2
10 2 4 6 8 2 “ 6 @
107! 1 I ()

Collector-emitter saturation voltage

G-3252
VcE(sat)
v 1
c
01A o31f |2 4| 5| 6
2
N NERN
N S8
1
0 u
2 4 6 8 . 2 4 6 8
1 10 IB(mA)




o BUBO6
’ BU8O7

Base-emitter saturation voltage

G- 3251
VBE(sat),
V)
6
4
) LFE=IO ;f
=
L=
e
LT 100
1
8 —>
6
4
2
-1
10 2 4 6 8 2 4 6 8 2 4L 68
1072 10" 1 Ic (&)

Saturated switching characteristics
(resistive load)

G- 3254
' T
(us)® Veg =100V
6 hgg =100
1gy=-011Ig.
2
1
8 Ts
6 | — ~— A
“ ,/ N
e
ton LA
t¢ I
-1
10 r
1 Ic(A)

Damper diode

- 3253
VF
w*
13
4
Y
2
LA
//
1
8
6
4
2
-1
10 2 3 6 8 2 4 13 8
107! 1 Ic (A)

Saturated switching characteristics

(inductive load) 6-4247
. T
8 1 1 1 1
(;us)6 Ig(on) =50mA —
VBE(off) =4V [ ]
. Velamp =200V |
L =500 pH —-—
2
Nlott 2t Tcase =100°C //‘P
L
. I -
8 i —1
It T =25°C
6 of 2! Tease =25°C}
4

tall 3t Teage =25°C

0 1 2 3 4 5 6 Ic(A)
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- BUB06
BU8O7

HORIZONTAL DEFLECTION TURN-OFF TIME
Test circuit

68nF

TuT. ™
1ZKA g L N BAYT
0v la7nF J-

33k 100k | 82k [, 330 e 2
kn (u00v) 1 4 7kn
QImF 0nF | ! 15W

= == kn| | 22¢n g,

$-2886/2

R

L1 =Honzontal yoke =200uH
Te1=EHT Transformer SAREAtype 900914 or equivalent
1= Horizontal oscillator linear I C TDA 1180P

Turn-off time waveform

e——

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 Veg has risen 3V into its flyback excursion

5-0857
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BUBO6
BUBOT

APPLICATION INFORMATION

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

VIDEO

VERT!

BU 806}

41nf | 230
33kn)| 120 -
ook | 82xn
22k
SuF-10v

our'j“: loan Emn 220

L1 = Linearity inductance RL33INELCO

L, = Linearity inductance 19+39uH

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

VIDEO

L1 Lineanity inductanceRL 46 INELCO s-200812

L, = Linearity inductance 37+67uH

266



EPITAXIAL PLANAR NPN

ey

BUB1O

MEDIUM POWER FAST SWITCHING

The BU810 is a silicon epitaxial planar NPN Darlington transistor with integrated base-
emitter speed-up diode, mounted in Jedec TO-220 plastic package. It is particularly suitable
as output stage in medium power, fast switching applications.

ABSOLUTE MAXIMUM RATINGS

Veeo
Vceo

EBO
Ic
lem
Ig
Ptot
Tstg

j

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

Collector current

Collector peak current

Base current

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

Junction temperature

600

400

5

7

10

2

75

-65 to 150
150

Srr>rp<<<

o
oo

o

INTERNAL SCHEMATIC DIAGRAM

Oc
—— - - -/
| 1
g1l I
| x|
| I
| 2000 |
R P |
o]
MECHANICAL DATA
Collector connected to tab.
10,478 o g™
1377

15,8man

g

]
ol
pre

127

2’2" 2;—;

mo ®

267

Dimensions in mm

TO-220
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BUB10

THERMAL DATA

R th j-case

Thermal resistance junction-case

max. 1.66

°C/W

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

Parameter Test conditions Min. Typ.. Max. [Unit
lces Collector cutoff Vce = 600V 200 | MA
current (Vgg = 0)
lceo Collector cutoff Vce = 400V 1 |mA
current (Ig = 0)
leso™  Emitter cutoff Veg =5V 150 |mA
current (Ic = 0)
Vceosus) Collector-emitter Ic = 100mA 400 \Y
sustaining voltage
vCE(sat) * Collector-emitter c 2A IB = 20mA 2 Vv
saturation voltage lc =4A lg = 200mA 25 |V
le =7A Ig = 0.7A 3 \Y
Vge(sat) " Base-emitter c=2A Ig = 20mA 22 |V
saturation voltage c =4A Ig = 200mA 3 \Y
Ve * Diode forward voltage |l =7A 3 \"
RESISTIVE SWITCHING TIMES
t Turn-on time 0.6
on : Ve = 250V -
ts Storage time lc = 2A Ig.= 20mA 1.5 | Ms
- VBE(offy = -5V
t; Fall time 05 | us
INDUCTIVE SWITCHING TIMES
tg Storage time 1.5 | us
t Fall time Veiamp = 250V 0.4
f le =7A g = 0.7A Hs
1 Storage time VBE(otf) = -BV 15 | us
t Fall time 0.7 | us

* Pulsed: pulse duration = 300 us, duty cycle = 1.5%.
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BU810

Safe operating areas

G-48
Ies
(A)f
Ic MAX PULSED PULSE OPERATION ¥
10— =t 0k
f Ic MAﬁ CONT| AN = 10? 1$|
— T Ny \e 1ms|
. ] LY i
DC OPERATION \ 3 M
1
L]
c
“ \\ X
2 1l \
XFOR SINGLE NON
16‘ REPETITIVE PULSE
: =
.
2
-2
10 H 4 6 8 2 0 ] 4 6
1 10 10 Vee(V)
Collector-emitter saturation voltage
v G- 4877
cetsso T T 1] LT
0.5A014 []2A LA |1c=7A
2 \
\\
N
\ \ I
N T
§ \\ —~
! SR
0
2
1 10 10 Ig(mA)

DC current gain

G-4869
hre =
6
Vee=5Y
. ~ N
2 / / \‘
, p Vee =2VN
10
8
3 -
‘v
2
10
L]
€
.
2
! -2 2 €8, 2 ¢ 68 2 )
10 10 1 Ic (A)

Collector-emitter saturation voltage

G-4B79
VcE(sat) ‘[ l ”
V) hee =100 +H
0+ ]
104
3 \I
N
/
' A4
0
10° 10’ 1 Ic (A)
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Base-emitter saturation voltage Clampled reverse bias safe operating
M G-4880 areas G-4885
BE(sat) Ic ===
N B |
(v) hFE=;g—— (A Vgg=-5V
00_\ N RBE 2470
2
2 T 10
L~ & ¢
== ‘
’ \
1 1 N
L]
6
‘
2
10"
0 -2 -1 2 4 s 8 2 2 0 [}
10 10 1 Tc(A) 10 10 VeE(ctamp)Y)
Saturated switching characteristics Saturated switching characteristics
(resistive load) ~ Lass . - 4888
t T — —T
T (us) —t—+
{ps) Veg = 250V # VCE (clamp) =250V
3 heg=100 B hgg =100
e {Veg=-5V VBE= -5V
2 Tc =25°C . Tc=25°C
trH
! 8 ‘r_ T, ts
6 N L/ { 6
« tj: o IN 1
HI— /) H AN ]
2 B S Sai r/, / : N
|t N ~ —t
10 ™ ,4/ 1 ™ ",’/
3 ——— 6
4 4
2 2
-2 62
10 -1 2 6 2 & € L] 1 -1 2 & 6 L] 2 4 ¢ .
10 1 Ic(A) 16 1 Ic (A)
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*

B BU920
SR S BU921

MULTIEPITAXIAL MESA NPN =~ BU922

HIGH VOLTAGE POWER DISSIPATION

The BU920, BU921 and BU922 are high voltage, high current silicon NPN transistors in
monolithic Darlington configuration in Jedec TO-3 metal case, specially intended for auto-
motive ignition applications and inverter circuits for motor controls

ABSOLUTE MAXIMUN RATINGS

BU920 | BU921 |BU922

Vces
VCEO
EBO
c
lem
Is
PtOt
stg
T

Collector-emitter voltage (Vgg = 0)
Collector-emitter voltage (Ig = 0)
Emitter-base voltage (1 = 0)
Collector current

Collector peak current

Base current

Total power dissipation at Ty < 25°C

Storage temperature
Junction temperature

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

INTERNAL SCHEMATIC DIAGRAM

MECHANICAL DATA

Collector connected to case

39,5m!
301
169
o
D
o
®

40-409
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Dimensions in mm

87mx 17

17max

4 20™

$10

c-onze

TO-3
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BUS20

THERMAL DATA

Rthj-case Thermal resistance junction-case max 125 °C/W
ELECTRICAL CHARACTERISTICS (T .. = 25°C unless otherwise specified)
Parameter Test conditions Min. Typ. Max.|Unit
lces Collector cutoff for BU920 Ve =400V 1| mA
current (Vgg =0) | for BU921 Ve = 450V 1| mA
for BU922 Ve =500V 1| mA
Tease = 150°C
for BU920 Vee = 400V 5| mA
for BU921 Ve = 450V 5| mA
for BU922 Ve =500V 5| mA
lceo Collector cutoff for BU920 Ve =350V 1| mA
current (I = 0) for BU921 Ve = 400V 1| mA
for BU922 Vee = 450V mA
leso Emitter cutoff Veg =5V 50 | mA
current (I = 0)
Veeosus)' Collector-emitter | | = 100mA
sustaining voltage | for BU920 350 Y
(1g =0) for BU921 400 \
for BU922 450 \
Vee@t)®  Collector-emitter | I =5A g =50mA 18| V
saturation voltage | Ic =7A Ig = 140mA 18| Vv
Vge t)”  Base-emitter lc =BA g =50mA 22V
saturation voltage | lc =7A lg = 140mA 25| V
Ve* Diode forward g =7A 25|V
voltage B
Functional test for BU920
(see test circuit Ve = 350V L=7mH 7 A
figg. 1 and 2) for BU921 and BU922
Ve = 400 L=7mH 7

* Pulsed: pulse duration = 300us, duty cycle = 1.5%.
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. 6-3860
Safe operating areas Ic s
6
(a),
21 Ic MAX PULSED PULSE OPERATION * 0
T S
o TN, 1005 W
8, Ic MAX CONT. BHSSCES '
: i i% \10ms Nims :
il
2 DC 10PERATION \\
R
| I\
8 X A
6 A ¥
4 1
s { ! AN
*FOR SINGLE NON ! \\
10 REPETITIVE PULSE N
z T NS
4 AN
BU920
) _1.8U921
|Bu922 l
10-2 2 4 6 Bl 2 L 6 ‘B 2 6 8
1 10 107 Veg (V)
Derating curves Thermal transient response
G-382111 G-3863
O === Sesmme=sc
(J-case)— it I
1 i
=1
1 S ===
o HH—t = i
Q i |
1 10! 0.1 H %E
NN 005 i i
\‘\‘ T 1 } 1 . 13118
D ¢ 001 B ﬂ
3 /A’/'é‘ 10°? = =s3:
) = L B i
°® A A o FE
N, | N4 —— i
N\, 10 = === == == =z
N S2Ei £ o
} :
i
! 3 e
0 50 100 150 Tcasel(*C) 10 10? 10’ 104 10°  t(us)
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DC current gain

G- 5752
hFE,
¢ P N
& gl N
125’c/ Pd \ I
s i
A AT
p
L
2 |/ 25°C \
10a > 7 :“
o PG
Z Vg =2V
A ¢
2
10 .
16' 2 « 6 8 ) 2 0 lé ‘n)

Collector-emitter saturation voltage

G-5754
Vee(sat)
)
- hFE=100
3
——F0°C
2 ——+25°C
VA 1125°C
[/ [ /|
/// //
£/ / -—-“';4;
1 7 %
0
1 2 4 6 Ic(A)

VcE(sat)
)

VBE(sat)
v)

Collector-emitter saturation voltage

\ | I G=-5753
\ Ic=4A
5A
A
| b
Nirava
/X
N X
N
Qi ——
50 100 IB(mA)

Base-emitter saturation voltage

G- 3867
Frg 100
|_-0°C —— =
" 1
—%C
BC
2 4 6 Ic(A)

274



3
N
i
i
i
¥
i
i
1
i
H
¥

Ty
N * H
ey
3

Collector-emitter saturation voltage

G-575%5
VeE(sat)
(v) —Fre=0
3
2 —1-40°C
—25°C
//’:r-us'c 4
/ /7 ||
N L //
)
0
1 2 4 6 1c (A)

Saturated switching characteristics

G- 5756
t
(ps) | Ppg =50
VBE otf=-5V
Vee =250V
10
Ts P
L1
1 ]
4
= el
— ton
10" -
1 2 4 6 Ic(A)

Vae(sat)
(v)

e
(A)

Base-emitter saturation voltage

G-3809
TT]
PrE =50
-40°C
[ | 25°C
| |125°C
| 2=
-
gt
|
1 2 4 6 ¢ (A)

Clamped reverse bias safe operating
areas

G- 5757
1
\
See circuit
of fig.3
BU920
BUI21
BUS22
10 - 10° (V)
Vee(clamp)
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Fig. 1 — Functional test circuit Fig. 2 — Functional test waveforms

yAY
16 6ms
L =7mH 11.6ms
=m INPUT
Vz SIGNAL
| .
Lg)
DRIVER AND } —1g=0.3A
CURRENT - w0 22 BASE ,—‘|
LIMITING @T ur I WF CURRENT o
CIRCUIT
1004 COLLECTOR —lc=7A
CURRENT
o }
Velamp
TEST DURATION 2sec (éaL”L!TEgOR
for BU920 Vz =350V 0.20 VOLTAGE

for BUS21 and BU922 V, =400V
S-3670

S-3671

Fig. 3 — Clamped E; , tzst circuit

40V
tp
500 uH
TEST CONDITIONS:
5V> |-vgg | >0V T.UT.
Ic/1g =50
21gy>|-1g2| > 11 Res Velamp
tp =adjusted for |lg,
nominal I¢ Ve

Rga=10 T
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MULTIEPITAXIAL PLANAR NPN -

HIGH VOLTAGE POWER DARLINGTON

The BU920P, BU921P, BU922P (SOT-93 plastic package), and the BU920T, BU921T,
BU922T (T0O-220 plastic package) are high current silicon NPN transistors in monolithic
Darlington configuration, specially intended for automotive ignition applications and invert
circuits for motor controls.

ABSOLUTE MAXIMUM RATINGS TO0-220 | BU920T | BU921T | BU922T
SOT-93 | BU920P i BU921P | BU922P

VeEs Collector-emitter voltage (Vgg = 0) 400V ’ 450V I 500V
Veeo Collector-emitter voltage (g = 0) 350V 400V 450V
VeBo Emitter-base voltage (I = 0) 5V
lc Collector current 10A
lem Collector peak current 15A
I Base current BbA
Piot Total power dissipation at Tcaee < 25°C 105W
Tetg Storage temperature -65 to 150°C

j Junction temperature 1502C

INTERNAL SCHEMATIC DIAGRAM

MECHANICAL DATA

Collector connected to tab

Dimensions in mm

Collector connected to tab

152 _5so™ 0 Lee
2077 N L L
. O > [ 4
= [ - F £
o) L i L el N |
5 o ﬁ[: —5%» > g )
T o ]
ol | - P e
E ' s =
! - < ]
11’"_'j_"l | zs_..°_. :/’(4._2_33_
' T €
(sim. to TO-218) SOT-93 TO-220
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A

. BU920P BU920T
BU9ZIP BU921T
BU922P BU922T

THERMAL DATA

Rth j-case Thermal resistance junction-case max. 1.2 °C/W
ELECTRICAL CHARACTERISTICS (T, = 25°C unless otherwise specified)
Parameter Test conditions Min. Typ. Max.| Unit
lces Collector cutoff for BU920P/20T Vg = 400V 1 | mA
current (Vgg = 0) for BU921P/21T Vg = 450V 1 | mA
for BU922P/22T Vg = 500V 1 | mA
Tease = 150°C
for BU920P/20T Vg = 400V 5 |mA
for BU921P/21T Vg = 450V 5 |mA
for BU922P/22T Vg = 500V 5 | mA
lceo Collector cutoff for BU920P/20T Vg = 350V 1 mA
current (Ic =0) for BU921P/21T Vg = 400V 1 |mA
for BU922P/22T Vg = 450V 1 |mA
lego Emitter cutoff Veg =5V 50 | mA
current (I =0)
VcEo(sus) Collector-emitter lc = 100mA for BU920P/20T | 350 \
sustaining voltage for BU921P/21T | 400 \)
(lg=0) for BU922P/22T | 450 \Y
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BUSZ20P BU920T
BUS21P BU92IT
BU922P BU922T

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max. |Unit
Veepaty - Collector-emitter lc =BA lg = 50mA 18| V
saturation voltage Ilc=7A Ig = 140mA 1.8| V
Vie(sat) - Base-emitter lc =5A lg = 50mA 22| V
saturation voltage Ilc=7A lg = 140mA 25|V
Ve* Diode forward lr=7A 25|V
voltage
* Pulsed: pulse duration = 300 us, duty cycle = 1.5%.
Safe operating areas DC current gain
G-4814/1 G- 5752
et heg,
(A), .
N
2| ICMAX PULSED  |PULSE OPERATION “ A
10 s=: ‘ bl 3
871 MAX CONTRE—S Sss
= = X i 15/ A N
N X :_: 2 7 \
: = A\ LT V /u/ N
R 1| 100us— 2 |/ 25°C] e \
H 5 1ms X 10 .4 A vl
: : T Sms~—& ‘\ ° V4 ~40°C
C. OPERATION . ‘ F/ R—
* [#FOR SINGLENON 4 e’
10-! ITIVE PULSE
. N
4 — T ,Z
BU920P720TH
z BU921P/21 T
_1 . BU 922P/22T-Y]
10 2 “ 6 8 2 O B L o6 8 10 3 2 6 e 2 s ¢
1 10 w0? Vet 10 1 ic (A)
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T r f 1 BUS20P BU920T
e, BU921P BU921T
-, bBu9zzp BUS22T

Collector-emitter saturation voltage
G-5753

Vee(sat)
(v)

|
\
\

| bt
o
>

<
5]
KA

100 1g(mA)

Base-emitter saturation voltage

G-3867
VBE(sat)
) |[Pre=0
3
2 —
|_-40°C —
" el
=%
S'C
1
o
1 2 4 6 Ic(A)

Collector-emitter saturation voltage

G-5754
Vee(sat)
v)
| hpg =100
3
F%0°C
2 7=
/7 7 i? /
// 7/ p4
/7 7/ o
. / — —
"
o
1 2 4 6 lc(A)

Collector-emitter saturation voltage

G- 5755
VCE(sat)
) [ hre=50
3
z —]-40°C
—25°C
7~/ —125C »
/ [/ / ||
3 L/ /
/]
1 2 P RS
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BU920P BUS20T
BUSZ1P BU921T

- A
Base-emitter saturation voltage Saturated switching characteristics
G-3889 G- 5756
Vge(sat t
Besa0 heg =50 (ps) heg =50
(v) VBE off=-5V
Veg =250V
3
10
40
B
| [12sC
2 —— s
I y ]
l’
R -
1 >
~———_ 'on —
o 10"
. R ‘ 5 1c(a) 1 2 4 6 Ic(A)
Clamped reverse bias safe operating Fig. 1 — Clamped E,p, test circuit
areas
G- 5758
le
(A)
40V

t I l
10 T P 500 uH
1
! TEST CONDITIONS:
sv> |-vgg| >0V T.UT.
Ic/1g =50
21gy>|-1g2| > 1p1 ReB & Velamp
See circuit )
of tig.1 tp =adjusted for |Ig
> nominal I¢ v,
Rgp=11 T 88
BUS20P(T+ BB=
BUS21P/ T—]
BU922P/T— S-3672 a——
1 L 1
0 0 Ve (clamp)Y?
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- BU930Z

]

BU930ZP

. MULTIEPITAXIAL BIPLANAR NPN

NPN POWER DARLINGTONS

The BU930Z and BU930ZP are silicon NPN multiepitaxial biplanar darlingtons respectively
in TO-3 and SOT-93 package. They are designed for applications in high performance
electronic car ignition.
They features very high ruggedness thanks to the integrated high voltage zener.

PRELIMINARY DATA

ABSOLUTE MAXIMUM RATINGS BU930Z BU930ZP
VeBo Collector-base voltage (Ig = 0) 350V

Vcer Collector-emitter voltage (Rgg = 1002) 350V

Vces Collector-base voltage (Vgg = 0) 350V

Veeo Collector-emitter voltage (Ig = 0) 350V

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

le Collector current 20A

Ig Base current 5A

Piot Total power dissipation at T,m;, = 25°C 175W 150W
Tetg Storage temperature -40 to +200°C | -40 to + 175°C
T; Junction temperature 200°C 175°C

INTERNAL SCHEMATIC DIAGRAM

MECHANICAL DATA

10/84

1

Collector connected to case

169

i 40-409 T con

TO-3

6,274 . m 17
09 7
7 H
A%
2
E s 1 E . - -
a é __‘ﬁbi ~_i£ f?.
~

282

o)
€

s-eon

Dimension in mm

Collector connected to tab
152 sor

20 [
i é@ S

|

WL 105

c-omp et

(sim. to TO-218) SOT-93

| BERE]

03l

LK
©

— 1
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BU930Z

BU930ZP

THERMAL DATA

Rth jcase

Thermal resistance junction-case

max. 1

°c/w

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

Parameter Test Conditions Min. Typ. Max.|Unit
leL Clamping current Vce= 350V
either Ig =0 1 |mA
or Vge =0 1 |mA
lce sy Collector-emitter _ Vee =16V T, =125°C
off state current Vge = 400mV 0.5 | mA
'B = 0
leso Emitter cutoff Vegg =5V 50 [ mA
current (I = 0)
Veo Clamping voltage either Ilg =0o0rVg=0
and lc = 100mA 350 500 | V
same, T; =125°C 350 500 | V
Veegaty: Collector-emitter lc =7A lg =70mA 1256 16| V
saturation voltage same, T; =125°C 1.30 18| V
lc =8A Ig = 100mA 145 18| V
same, T;=125°C 1656 2.1 | V
lc=10A  lg=150mA 1656 2 |V
same, T;=125°C 185 24| V
—VBE(sat)* Base-emitter lc =8A Ig = 100mA 22|V
saturation voltage lc = 10A lg =250mA 25|V
VBE(on) * Base-emitter Ic =5A Vee =2V 1.67 \Y%
voltage same, T; =-40°C 21| V
same, T;= 125°C 1.3 \Y,
lc = 10A Ve =2V 2 \Y)
same, T; = -40°C 24 ( V
same, T;=125°C 1.4 \Y
Ve* Diode forward I =10A 25| Vv
voltage
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' BUSZ
- BU930ZP

ELECTRICAL CHARACTERISTICS (continued

Parameter Test conditions Min. Typ. Max.|Unit
Egn  Second breakdown Ve =40V L=12mH 700 mJ
energy unclamped lc = 14A lg = 350mA
(see fig. 1) Vge =0V
INDUCTIVE Vee =12V L =6mH
tg Storage time le =7A lg = 70mA 8.5 us
t¢ Fall time VL =350V Vge =0V 2.6 s
(see fig. 1)
lsp Second breakdown Vce =30V
collector current t = 500ms for BU930Z 6 A
t = 250ms for BU930P 6 A
* Pulsed: pulse duration = 300us, duty cycle = 1.5%
6-5691
Safe operating areas 1o 8 =mmas =
C [3 1T T 11T 1 17
(A) O B
¢ PULSE OPERATION% [1T]
2 )
0 N Y- 100us
8 N ~
¢{DC OPERATION / S
AVEIE, AN
2 A ms‘\‘\
\ >
\1Oms \:
1 e -
6 ‘\
. N
)
FOR SINGLE NON \ N
10-! | REPETITIVE PULSE L]
8— N 5
6
4
2
-2
10 2 4 6 8 2 4 6 8 2 4 6 8
2
1 10 10 vCEclamp(V)
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5

BUI30Z
BUI30ZP

DC current gain

G-5IN
T 1 T
hee | | 1]
T | e
10° T,:lZSC ol :
T
1
iiin
A\
102 \
i
10 ‘
10~ 1 10 1¢ (A
Collector-emitter saturation voltage
6.5370
VeE(sat)
()
. heg <100 125°C
7
y ]
3 T,:IS'C_
/ A
Vi
A
2 7 r/
%
4
Ca
-
1
2 & 6 8 10 12 1% lc (a)

DC current gain

6.3372
hee
10°
=g —
VCE' 5V
A
\
\{Egzv
i \
102 \
X
10
10! 1 10 Ic (A)

Collector-emitter saturation voltage

G-53713
Vee(san
v
SA 8A 10A 15A
10 1 T
o “ 1
: \
. \
| AN
\ \\ NJ T~
T
1 10 102 Ig(ma)
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. BU930Z

i -

y o
: re
t . 1

LA

. BUg30ZP

'

Switching times percentage variations

vs. Tease (inductive load)

Base-emitter saturation voltage

G-5692 6-5374
“ l Ve (sat)
v)
IC =7A Is
180 10
v g
160 i
// v
/ hgg=100 i v
pot
%o // ) L
120 ,/
1
/ e
//
-
100
25 50 75 100 125 Teage(C) 10 1 0 Ic(A)

Fig. 1- Switching times and Ej, test circuit.

Vee
L
ouT
Velam p*
Iy
5-6953

* Only for switching times
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MULTIEPITAXIAL BIPLANAR NPN |

; BUY3IR
i BUG31RP

- BU932R
BU93ZRP

i : o

HIGH VOLTAGE FAST SWITCHING POWER DARLINGTONS

NPN transistors in monolithic darlington configurations specially intended for automotive
ignition applications and inverter circuits for motor controls. Controlled performances in
the linear region make them particularly suitable for car ignitions where current limiting is

achieved desaturating the darlington.

; TO-3 | SOT-93 | TO-3 | SOT-93
ABSOLUTE MAXIMUN RATINGS BUS31R \BU931 RP| BU932R| BU932RP
Vces Collector-base voltage (Vgg = 0) 450V ‘ 450V | 500V ‘ 500V
Vceo Collector-emitter voltage (Ig = 0) 400V 400V 450V 450V
Vego Emitter-base voltage (Ic = 0) 5V
lc Collector current 15A
lem  Collector peak current (tp < 10ms) 30A
I Base current 1A
lgm  Base peak current (tp < 10ms) 5A
Pwt  Total power dissipation at Teaee < 25°C 175W 150W 175W 150W
Tqg  Storage temperature for TO-3 40 to 200°C

for SOT-93 4010 175°C
T Junction temperature 200°Cc 175°C  200°C  175°C
INTERNAL SCHEMATIC DIAGRAM

MECHANICAL DATA

Collector connected to case

7™ 17

810

£20™"

g
con

287

Dimension in mm

Collector connected to tab
152 507"

2070 |
ot
=) o e "?}
T >
T
j
Wl | {Jos
n comn 25]]

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

g BUG31RP
D BugR
') BUD3ZRP
THERMAL DATA

Rth J-case

Thermal resistance junction-case

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

Parameters Test conditions Min. Typ. Max. |Unit
lces Collector cutoff | Ve =450V for BU931R/P 1|1 mA
current (Vgg=0) | Vcg =500V  for BU932R/P 1| mA
Tease = 1256°C
Vce =450V for BU931R/P 5| mA
Vce =500V for BU932R/P 5| mA
lceo Collector cutoff | Vg =400V for BUS3TR/P 1| mA
current (Ig =0) | Vg =450V for BU932R/P 1| mA
leso Emitter cutoff Vge = -5V 50 | mA
current (I = 0)
Vceowus)” Collector-emitter | I =100mA  for BU931R/P 400 Vv
sustaining voltage for BU932R/P 450 \Y
VCE(sat)* Collector-emitter | Ic= 7A, Ilg= 70mA, for BU931R/P 1.05 16| V
saturation voltage | Ic= 8A, lg= 100mA, for BU931R/P 1.09 18| V
lc=10A, Ig=250mA, for BU931R/P 1.13 18| V
lc= 8A, Ig= 150mA, for BU932R/P 1.09 1.8 V
Vet  Base-emitter lc= 8A, Ig= 100mA, for BU931R/P 175 22| V
saturation voltage | Ic= 10A, |g=250mA, for BU931R/P 192 25| V
lc= 8A, Ig= 150mA, for BU932R/P 1.77 22| V
hee* DC current gain | lc = 5A Vee = 10V 300 -
Vet Diode forward -lc =10A 1.43 28| V
voltage
USE TEST Ve =24V Vciamp = 400V 8 A
(see fig. 3) L=7mH
INDUCTIVE Vee =12V, L =7mH, V = 300V
LOAD (see fig. 1)
tg Storage time lc=7A lg =70mA 15 Ms
te Fall time VBE =0 RBE =470 0.5 HMs

* Pulsed: pulse duration = 300us, duty cycle = 1.5%
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BUG3IR

BU93ZRP

G-5723

Safe operating areas

-

(BU931R, BU932R)

T

—~

T

S3m

1us
lP

~

>
Z
>
>
o
o
z
pur}

H100 us

1ms

senuall
beannall

JIInE| |

10ms

DC OPERATION 1T

-k FOR SINGLE
[ INON_RIPETITIVE

BUS3IIR ——

BUS32R
LI

-
-
o

2

‘68 2 4
2
10

3 L 68
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DC current gain
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Base-emitter saturation voltage

G-5729

heg =1

\

6 8 10

Saturated switching characteristics in-

ductive load (see fig. 1)

t
_

Voo =300V

Vee =12V

hfg =100

Rgg =470
L=7mH

Tease=25°C

Ic
(A)

16

14

%

180

160

140

120

100

Clamped reverse bias safe operating
areas (see fig. 2)

100 200 300 400 500 600 700

Switching times percentage variation
Vs. Tease inductive load




. BU93IR
.f5 BUB3IRP
S BUG32R
.10 BUG3ZRP

-

Fig. 1 — Switching times test circuit. Fig. 2 — Clamped Eq, test circuit
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TEST CONDITIONS!:
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S17551
Fig. 3 — Functional test circuit Fig. 4 — Functional test waveforms
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MULTIEPITAXIAL PLANAR NPN

BU999

HIGH POWER FAST SWITCHING

ADVANCE DATA

The BU1999 type is a silicon multiepitaxial planar NPN transistors and is mounted in
SOT-93 plastic package. It is intended for use in switching and linear applications, in military

and industrial equipments.

ABSOLUTE MAXIMUM RATINGS

Veeo Collector-base voltage (I = 0)

Vceo Col!ector-emitter voltage (Ig = 0)
Vego Emitter base voltage (1. = 0)

le Collector current

lem Collector peak current

Ig Base current

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

T; Junction temperature

160

140

6

25

40

10

106

-65 to 150
150

Srrer<<<

o

o
[oNe]

INTERNAL SCHEMATIC DIAGRAM

MECHANICAL DATA
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BU999

THERMAL DATA

Thermal resistance junction-case max 1.17 °C/W

Rth jcase

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

Parameter Test conditions Min. Typ. Max. |Unit
leceo Collector cutoff Veg = 160V 100 | A
current (lg = 0)
lceo Collector cutoff Veg =70V 50 |[upA
current (lg = 0)
lcex Collector cutoff Vce = 140V 10 | uA
current Vge =-1.5V
leso Emitter cutoff Vegg =6V 100 | uA
current lc =0
Vceo sus)  Collector-emitter lc =50mA 140 \Y
sustaining voltage Ig=0
VCE (sat) Collector-emitter Ilc = 10A Ig=1A 08 | V
saturation voltage lc = 25A lg =2.5A 15 |V
VBE (sat) Base-emitter lc = 10A lg=1A 1.8 | V
saturation voltage lc =25A lg =2.6A 25 |V
VBE (on) Base-emitter lc = 10A Vce =2V 1.8 | V
on voltage
hee DC current gain lc =0.5A Vee =2V 35 -
lc =10A Vee =2V 25 100 | —
lc = 25A Vee =2V 12 -
t, Rise time Ve =80V 0.3 | us
lc = 10A
tg Storage time 1.5 | us
lg1 =lg2 = 1A
ts Fall time 0.25 | us

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

1
{

HIGH CURRENT, HIGH SPEED, HIGH POWER TRANSISTOR
The BURSO is a silicon multiepitaxial planar NPN transistor in modified Jedec TO-3 metal

case, the BURGOS is the same type in Jedec TO-3 metal case, intended for use, in switching
and linear applications in military and industrial equipment.

ABSOLUTE MAXIMUM RATINGS

Voeo  Collector-base voltage (I ¢=0) 200 \'%
Vceo Coliector-emitter voltage (| g=0) 125 \
Vego  Emitter-base voltage (