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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, Italy, 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 

80157 70 80332 91 80710 115 

80158 70 80333 91 80711 115 
80159 70 80334 91 80712 115 
80175 72 80335 91 80905 121 

80176 72 80336 91 80906 
, 

121 
80177 72 80433 97 80907 121 

80178 72 80434 97 80908 121 

80179 72 80435 97 80909 121 

80180 72 80436 97 80910 121 
80233 78 80437 97 80911 121 

80234 78 80438 97 80912 121 
80235 78 80439 97 80V64 127 

80236 78 80440 103 80V64A 127 

80237 78 80441 103 80V648 127 

80238 78 80442 103 80V65 127 

80239 84 80533 106 80V65A 127 

80239A 84 80534 106 80V658 127 
802398 84 80535 106 80W51 132 
80239C 84 80536 106 80W51A 132 
80240 84 80537 106 80W518 132 
80240A 84 80538 106 80W51C 132 
802408 84 80675 110 80W52 132 
80240C 84 80675A 110 80W52A 132 
80241 87 80676 110 80W528 132 
80241A 87 80676A 110 80W52C 132 
802418 87 80677 110 80W91 139 
80241C 87 80677A 110 80W92 139 
80242 87 80678 110 80W93 145 
80242A 87 80678A 110 80W93A 145 
802428 87 80679 110 80W938 145 
80242C 87 80679A 110 80W93C 145 
80243 89 80680 110 80W94 145 
80243A 89 80680A 110 80W94A 145 
802438 89 80681 110 80W948 145 
80243C 89 80682 110 80W94C 145 
80244 89 80705 115 80X33 148 
80244A 89 80706 115 80X33A 148 
802448 89 80707 115 80X338 148 
80244C 89 80708 115 80X33C 148 
80331 91 80709 115 80X34 148 
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ALPHANUMERICAL INDEX 

Type Page Type Page Type Page 

BDX34A 148 BSW67 197 BU9~0Z 282 
BDX34B 148 BSW68 197 BU930ZP 282 
BDX34C 148 BU125 201 BU931R 287 
BDX53 155 BU125S 205 BU931 RP 287 
BDX53A 155 BU208 209 BU932R 287 
BDX53B 155 BU208A 209 BU932RP 287 
BDX53C 155 BU208D 209 BU999 293 
BDX53E 158 BU325 215 BUR50 295 
BDX53F 158 BU326 220 BUR 50S 295 
BDX53S 164 BU326A 220 BUR51 301 
BDX54 155 BU326S 225 BUR52 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 325 
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 BU508A 250 BUV47 333 
BDX86B 170 BU508D 250 BUV47A 333 
BDX86C 170 BU801 256 BUV48 342 
BDX87 177 BU806 261 BUV48A 342 
BDX87A 177 BU807 261 BUV48B 352 
BDX87B 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 
BDY57 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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ALPHANUMERICAL INDEX 

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 BUY69A 507 MJ4034 528 
BUW42AP 390 BUY698 507 MJ4035 528 
BUW42P 390 BUY69C 507 MJ4502 516 
BUW44 395 044C1 510 MJ10004 530 
BUW45 395 044C2 510 MJ10004P 530 
BUW46 395 044C3 510 MJ10005 530 
BUX10 400 044C4 510 MJ10005P 530 
BUX10P 406 044C5 510 MJ11011 533 
BUX11 409 044C6 510 MJ11012 533 
BUX11N 415 044C7 510 MJ11013 533 
BUX12 421 044C8 510 MJ11014 533 
BUX13 427 044C9 510 MJ11015 533 
BUX14 429 044C10 510 MJ11016 533 
BUX20 431 044C11 510 MJE170 539 
BUX21 437 044C12 510 MJE171 539 
BUX22 443 044H1 512 MJE172 539 
BUX40 449 044H2 512 MJE180 539 
BUX41 455 044H4 512 MJE181 539 
BUX41N 461 044H5 512 MJE182 539 
BUX42 467 H44H7 512 MJE200 543 
BUX43 473 D44H8 512 MJE210 543 
BUX44 475 044H10 512 MJE340 549 
BUX46 477 044H11 512 MJE340T 549 
BUX47 333 04401 514 MJE350 549 
BUX47A 333 04403 514 MJE350T 549 
BUX48 342 04405 514 MJE370 553 
BUX48A 342 MJ802 516 MJE371 559 
BUX488 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 MJE800 565 
BUX98C 488 MJ3000 524 MJE801 565 
BUY47 492 MJ3001 524 MJE802 565 
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ALPHANUMERICAL INDEX 

Type Page Type Page Type Page 

MJE803 565 SGS6388 610 TIP41A 644 
MJE2955T 570 SGS10004 613 TIP41 B 644 
MJE3055T 570 SGS10004P 613 TIP41C 644 
MJE3439 573 SGS10005 613 TIP42 644 
MJE3440 573 SGS10005P 613 TIP42A 644 
MJE13004 577 SGS13002 616 TIP42B 644 
MJE13005 577 SGS13002T 616 TIP42C 644 
MJE13006 582 SGS13003 616 TIP47 646 
MJE13007 582 SGS13003T 616 TIP48 646 
MJE13007A 582 SGSD00030 621 TIP49 646 
MJE13008 591 SGSD00031 621 TIP 50 646 
MJE13009 591 SGSD100 627 TIP51 652 
SGS110 661 SGSD200 627 TIP 52 652 
SGS111 661 SGSD310 632 TIP 53 652 
SGS112 661 SGSD311 632 TIP 54 652 
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 TIP11 0 661 
SGS126 597 TIP30C 634 Tl P 111 661 
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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ALPHANUMERICAL INDEX 

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 2N5657 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. 

{!}! 
T0-3 

T0-204 

T0-39 

~ 
SOT-93 
T0-218 

SOT-82 
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SELECTION GUIDE 

GENERAL PURPOSE 

EPITAXIAL BASE- I eM 1 to 3A; VcEo 22 to 100V 

NPN and PNP types 
(perfect complementary pairs) 

Medium VcEo range (22 to 100V) 
Medium switching speed 
Medium fT (2 to 20 MHz) 
High ruggedness 

INTERNAL SCHEMATIC DIAGRAMS 

·~~' ·~' 
PNP S-6896 E NPN S-5897 E 

EPITAXIAL BASE 

lc Vcso VcEO Ptot 
TYPE @ 

(A) (V) (V) (W) Package hFE lc VeE 
NPN PNP min (A) (V) 

1 40 40 30 SOT-32 2N4921 2N4918 30 0.5 1 
1 40 40 30 T0-220 TIP29 TIP30 15 1 4 
1 60 60 30 SOT-32 2N4922 2N4919 30 0.5 1 
1 60 60 30 T0-220 TIP29A TIP30A 15 1 4 
1 80 80 30 SOT-32 2N4923 2N4920 30 0.5 1 
1 80 80 30 T0-220 TIP29B TIP30B 15 1 4 
1 100 100 30 T0-220 TIP29C TIP30C 15 1 4 

2 45 45 25 SOT-32 BD233 BD234 25 1 2 
2 55 45 30 T0-220 BD239 BD240 15 1 4 
2 60 60 25 SOT-32 BD235 BD236 25 1 2 
2 70 60 30 T0-220 BD239A BD240A 15 1 4 
2 90 80 30 T0-220 BD239B BD240B 15 1 4 
2 100 80 25 SOT-32 BD237 BD238 25 1 2 
2 115 100 30 T0-220 BD239C BD240C 15 1 4 

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 T0-220 TIP31 TIP32 25 1 4 
3 45 45 30 SOT-32 BD175 BD176 40 0.15 2 
3 45 45 30 SOT-32 BD175-10 BD176-10 63 0.15 2 
3 45 45 30 SOT-32 BD175-16 BD176-16 100 0.15 2 
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@ 

Vcesat lc le 
max(V) (A) (mAl 

0.6 1 100 
0.7 1 125 
0.6 1 100 
0.7 1 125 
0.6 1 100 
0.7 1 125 
0.7 1 125 

0.6 1 100 
0.7 1 200 
0.6 1 100 
0.7 1 200 
0.7 1 200 
0.6 1 100 
0.7 1 200 

- - -
-- -

1.2 3 375 
0.8 1 100 
0.8 1 100 
0.8 1 100 



SELECTION GUIDE 

EPITAXIAL BASE (continued) 

lc Vcso VcEO Ptot 
TYPE @ @ 

(AI (VI (VI (WI Package hFE lc VeE VcEsat lc Is 
NPN PNP min (A) !VI max(VI (AI (mAl 

3 45 45 30 SOT-32 BD175-6 BD176-6 40 0-15 2 0.8 1 100 
3 55 45 40 T0-220 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 T0-220 TIP31A TIP32A 25 1 4 1.2 3 375 
3 70 60 40 T0-220 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 T0-220 TIP31S TIP32B 25 1 4 1.2 3 375 
3 90 80 40 T0-220 BD241!3 BD242B 25 1 4 1.2 3 600 
3 100 100 40 T0-220 TIP31C TIP32C 25 1 4 1.2 3 375 
3 115 100 40 T0-220 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 MJE521 MJE371 40 1 1 - - -
4 40 40 40 SOT-32 2N5190 2N5193 25 1.5 2 0.6 1.5 150 
4 45 45 36 SOT-32 BD437 BD438 40 2 1 0.6 2 200 
4 45 45 40 T0-220 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 1.5 2 0.6 1.5 150 
4 60 60 40 T0-220 2N6122 2N6125 25 1.5 2 0.6 1.5 150 
4 80 80 36 SOT-32 BD441 BD442 15 2 1 0.8 2 200 
4 80 80 40 SOT-32 2N5192 2N5195 20 1.5 2 0.6 1.5 150 
4 80 80 40 T0-220 2N6123 2N6126 20 1.5 2 0.6 1.5 150 

5 40 25 15 SOT-32 MJE200 MJE210 70 0.5 1 0.3 0.5 50 

6 40 40 65 T0-220 TIP41 TIP42 15 3 4 1.5 6 600 
6 45 45 65 T0-220 BD243 BD244 15 3 4 1.5 6 1000 
6 60 60 65 T0-220 BD243A BD244A 15 3 4 1.5 6 1000 
6 60 60 65 T0-220 TIP41A TIP42A 15 3 4 1.5 6 600 
6 80 80 65 T0-220 BD243B BD244B 15 3 4 1.5 6 1000 
6 80 80 65 T0-220 TIP41B TIP42B 15 3 4 1.5 6 600 
6 100 100 65 T0-220 BD243C BD244C 15 3 4 1.5 6 1000 
6 100 100 65 T0-220 TIP41C TIP42C 15 3 4 1.5 6 600 

7 40 30 40 T0-220 2N6288 2N6111 30 4 3 1 3 300 
7 60 50 40 T0-220 2N6290 2N6109 30 4 2.5 1 2.5 250 
7 80 70 40 T0-220 2N6292 2N6107 30 4 2 1 2 200 

8 45 45 50 T0-220 BD533 BD534 25 2 2 0.8 2 200 
8 60 60 50 T0-220 BD535 BD536 25 2 2 0.8 2 200 
8 80 80 50 T0-220 BD537 BD538 15 2 2 0.8 2 200 
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SELECTION GUIDE 

EPITAXIAL BASE (continued) 

lc Vcso VcEo Ptot 
TYPE @ @ 

(A) (V) (V) (W) Package hFE lc VeE VcEsat lc Is 
NPN PNP min (A) (V) max (V) (A) (rnA) 

10 60 60 150 T0-3 2N5877 2N5875 20 4 4 1 5 500 
10 70 60 75 T0-220 MJE3055T MJE2955T 20 4 4 1.1 4 400 
10 80 60 150 T0-3 2N3715 2N3791 30 3 2 0.8 5 500 
10 80 80 150 T0-3 2N5878 2N5876 20 4 4 1 5 500 
10 100 80 150 T0-3 2N3716 2N3792 30 3 2 0.8 5 500 

12 45 45 75 T0-220 80705 80706 20 4 4 1 4 400 
12 60 60 75 T0-220 80707 80708 15 4 4 1 4 400 
12 80 80 75 T0-220 80709 80710 15 4 4 1 4 400 

"12 100 100 75 T0-220 80711 80712 15 4 4 1 4 400 

15 50 40 150 T0-3 2N3771 15 15 4 1.4 10 1000 
15 45 45 90 T0-220 80905 80906 15 5 4 1 5 500 
15 45 45 125 T0-3 80W51 80W52 20 5 4 1 5 500 
15 50 50 75 T0-220 2N6486 2N6489 20 5 4 1.3 5 500 
15 60 60 100 T0-220 80907 80908 15 5 4 1 5 500 
15 60 60 125 T0-3 80W51A 80W52A 20 5 4 1 5 500 
15 70 60 90 SOT-93 TIP3055 TIP2955 20 4 4 1.1 4 400 
15 100 60 115 T0-3 2N3055 MJ2955 20 4 4 1.1 4 400 
15 100 60 150 T0-3 2N3772 15 10 4 2 15 1500 
15 100 60 150 T0-3 SGS3055 20 4 4 1 5 500 
15 70 70 75 T0-220 2N6487 2N6490 20 5 4 1.3 5 500 
15 80 80 90 T0-220 80909 80910 15 5 4 1 5 500 
15 80 80 125 T0-3 80W518 80W52B 20 5 4 1 5 500 
15 90 90 75 T0-220 2N6488 2N6491 20 5 4 1.3 5 500 
15 100 100 90 T0-220 80911 80912 15 5 4 1 5 500 
15 100 100 125 T0-3 80W51C 80W52C 20 5 4 1 5 500 

16 100 100 200 T0-3 2N5629 2N6029 25 8 2 1 10 1000 

20 80 80 200 T0-3 2N5303 2N5745 40 1 2 1 10 1000 

25 60 60 125 SOT-93 TIP35A TIP36A 25 1.5 4 1.8 15 1500 
25 60 60 200 T0-3 2N5885 2N5883 35 3 4 1 15 1500 
25 80 80 125 SOT-93 TIP358 TIP368 25 1.5 4 1.8 15 1500 
25 80 80 130 SOT-93 SGS0110 SGS0210 15 5 4 1.5 16 2000 
25 80 80 200 T0-3 2N5886 2N5884 35 3 4 1 15 1500 
25 100 100 125 SOT-93 TIP35C TIP36C 25 1.5 4 1.8 15 1500 

30 40 40 200 T0-3 2N5301 2N4398 40 1 2 0.75 10 1000 
30 60 60 200 T0-3 2N5302 2N4399 40 1 2 0.75 10 1000 
30 100 90 200 T0-3 MJ802 MJ4502 25 7.5 2 0.8 7.5 750 
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SELECTION GUIDE 

HIGH GAIN GENERAL PURPOSE 

EPITAXIAL BASE- lcM 2 to 30A; VeE 45 to 180V 

NPN and PNP types 

Medium VcEO range (45 to 180V) 

Medium Switching speed 

Medium fT (2 to 20 MHz) 

High ruggedness 

Monolithic Oarlingtons 

INTERNAL SCHEMATIC DIAGRAMS 

EPITAXIAL BASE 

lc Vcao VcEo Ptot 
Package IAI lVI (V) (W) NPN 

2 45 45 40· SOT-32 80675 
2 60 60 50 SOT-82 SGS110 
2 60 60 50 T0-220 TIP110 
2 80 80 50 SOT-82 SGS111 
2 80 80 50 T0-220 TIP111 
2 100 100 50 SOT-82 SGS112 
2 100 100 50 T0-220 TIP112 

4 40 40 40 SOT-32 2N6037 
4 45 45 40 SOT-32 8D675A 
4 60 60 40 SOT-32 2N6038 
4 60 60 40 SOT-32 80677 
4 60 60 40 SOT-32 B0677A 
4 60 60 40 SOT-32 MJEBOO 
4 60 60 40 SOT-32 MJE801 
4 80 80 40 SPT-32 2N6039 

TYPE 

PNP 

80676 
SGS115 
TIP115 
SGS116 
TIP116 
SGS117 
TIP117 

2N6034 
08676A 
2N6035 
80678 
B0678A 
MJE700 
MJE701 
2N6036 
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hFE lc VeE Vcesat lc Ia 
min (A) (VI max (V) (AI (mAl 

750 1.5 3 2.5 1.5 30 
1000 1 4 2.5 2 8 
1000 1 4 2.5 2 8 
1000 1 4 2.5 2 8 
1000 1 4 2.5 2 8 
1000 1 4 2.5 2 8 
1000 1 4 2.5 2 8 

500 0.5 3 2 2 8 
750 2 3 2.8 2 40 
500 0.5 3 2 2 8 
750 1.5 3 2.5 1.5 30 
750 2 3 2.8 2 40 
100 4 3 3 4 40 
100 4 3 3 4 40 
500 0.5 3 2 2 8 



SELECTION GUIDE 

EPITAXIAL BASE (continued) 

lc Vcso VcEo Ptot 
TYPE @ @ 

(A) (V) (V) (W) Package hFE lc VeE VcE~et lc Is 
NPN PNP min (A) (V) max (V) (A) (rnA) 

4 80 80 40 SOT-32 BD679 BD680 750 1.5 3 2.5 1.5 30 
4 80 80 40 SOT-32 BD679A BD680A 750 2 3 2.8 2 40 
4 80 80 40 ·soT-32 MJE802 MJE702 100 4 3 3 4 40 
4 80 80 40 SOT-32 MJE803 MJE703 100 4 3 3 4 40 
4 100 100 40 SOT-32 BD681 BD682 750 1.5 3 2.5 1.5 30 
4 180 180 10 T0-39 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 T0-220 TIP120 TIP125 1000 3 3 2 3 12 
5 80 80 65 SOT-82 SGS121 SGS126 1000 3 3 2 3 12 
5 80 80 65 T0-220 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 T0-220 TIP122 TIP127 1000 3 3 2 3 12 

6 45 45 50 T0-220 BDW23 BDW24 750 2 3 2 2 8 
6 60 60 50 T0-220 BDW23A BDW24A 750 2 3 2 2 8 
6 60 60 60 SOT-82 80331 BD332 750 3 3 2 3 12 
6 80 80 50 T0-220 BDW23B BDW24B 750 2 3 2 2 8 
6 80 so· 60 SOT-82 BD333 BD334 750 3 3 2 3 12 
6 100 100 50 T0-220 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 T0-220 BDX53E BDX54E 500 2 5 2 2 10 
6 150 150 15 T0-39 BDX53S BDX54S 500 2 5 2 2 8 
6 160 160 60 T0-220 BDX53F BDX54F 500 2 5 2 2 10 

8 40 40 65 T0-220 2N6386 1000 3 3 2 3 6 
8 40 40 65 SOT -82 SGS6386 1000 3 3 2 3 6 
8 45 45 60 T0-220 BDX53 BOX 54 750 3 3 2 3 12 
8 60 60 60 T0-220 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 T0-220 TIP130 TIP135 1000 4 4 2 4 16 
8 60 60 75 T0-220 2N6043 2N6040 1000 4 4 2 4 16 
8 60 60 80 T0-220 TIP100 TIP105 1000 3 4 2 3 6 
8 60 60 90 T0-3 MJ10QJ) MJ900 1000 3 3 2 3 12 
8 80 80 60 T0-220 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 T0-220 TIP131 TIP136 1000 4 4 2 4 16 
8 80 80 75 T0-220 2N6044 2N6041 1000 4 4 2 4 16 
8 80 80 80 T0-220 TIP101 TIP106 1000 3 4 2 3 6 
8 80 80 90 T0-3 MJ1001 MJ901 1000 3 3 2 3 12 
8 100 100 60 T0-220 BDX53C BDX54C 750 3 3 2 3 12 
8 100 100 65 SOT-82 SGS132 SGS137 1000 4 4 2 4 16 
8 100 100 70 T0-220 TIP132 TIP137 1000 4 4 2 4 16 
8 100 100 75 T0-220 2N6045 2N6042 1000 3 4 2 3 12 
8 100 100 80 T0-220 TIP102 TIP107 1000 3 4 2 3 6 
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SELECTION GUIDE 

EPITAXIAL BASE (continued) 

lc Vcso Vceo Ptot 
TYPE @ @ 

hFE lc VeE Vee sat lc Is 
(A) (V) (V) (W) Package 

NPN PNP min (A) (V) max (V) !AI (mAl 

10 45 45 70 T0-220 BDX33 BDX34 750 4 3 2.5 4 8 

10 45 45 100 T0-3 BDX85 80~86 1000 3 3 2 4 16 

10 60 60 65 T0-220 2N6387 1000 5 3 2 5 10 
10 60 60 65 SOT-82 SGS6387 1000 5 3 2 5 10 

10 60 60 70 T0-220 BDX33A BDX34A 750 4 3 2.5 4 8 
10 60 60 100 T0-3 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 T0-3 . MJ3000 MJ2500 1000 5 3 2 5 20 
10 80 80 100 T0-3 BDX85B BDX86B 1000 3 3 2 4 16 

10 80 80 65 T0-220 2N6388 1000 5 3 2 5 10 
10 80 80 65 SOT-82 SGS6388 1000 5 3 2 5 10 
10 80 80 70 T0-220 BDX33B BDX34B 750 3 3 2.5 3 6 

10 80 80 125 SOT-93 TIP141 TIP146 1000 5 4 3 10 40 
10 80 80 150 T0-3 MJ3001 MJ2501 1000 5 3 2 5 20 
10 100 100 70 T0-220 BDX33C BDX34C 750 3 3 2.5 3 6 

10 100 100 100 T0-3 BDX85C BDXBGC 1000 3 3 2 4 16 
10 100 100 125 SOT-93 TIP142 TIP147 1000 5 4 3 10 40 

12 45 45 80 T0-220 BDW93 BDW94 750 5 3 2 5 20 
12 45 45 120 T0-3 BDX87 BDXBB 1000 5 3 2 6 24 
12 60 60 80 T0-220 BDW93A BDW94A 750 5 3 2 5 20 
12 60 60 120 T0-3 BDX87A BDX88A 1000 5 3 2 6 24 
12 60 60 125 SOT-93 BDV65 BDV64 1000 5 4 2 5 40 
12 80 80 80 T0-220 BDW93B BDW94B 750 5 3 2 5 20 
12 80 80 120 T0-3 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 T0-220 BDW93C BDW94C 750 5 3 2 5 20 
12 100 100 120 T0-3 BDX87C BDX88C 1000 5 3 2 6 24 
12 100 100 125 SOT-93 BDV65B BDV64B 1000 5 4 2 5 20 

16 60 60 150 T0-3 MJ4033 MJ4030 1000 10 3 4 16 80 
16 80 80 150 T0-3 MJ4034 MJ4031 1000 10 3 4 16 80 
16 100 100 150 T0-3 MJ4035 MJ4032 1000 10 3 4 16 80 

20 60 60 160 T0-3 2N6282 2N6285 750 10 3 3 20 200 
20 80 80 160 T0-3 2N6283 2N6286 750 10 3 3 20 200 
20 100 100 160 T0-3 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 T0-3 MJ11012 MJ11011 1000 20 5 4 30 300 
30 90 90 200 T0-3 MJ11014 MJ11013 1000 20 5 4 30 300 
30 120 120 200 T0-3 MJ11016 MJ11015 1000 20 5 4 30 300 
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SELECTION GUIDE 

LOW POWER FAST SWITCHING 

EPITAXIAL PLANAR -ICM 0.3 to 10A; VcEo 40 to 350V 

NPN and PNP types 

Good voltage capability (V ces up to 450V) 

Low saturation voltage 

Low leakage 

Very high fT (up to 100 MHz) 

Very high speed 

Moderate ruggedness 
Total base-collector passivation 

INTERNAL SCHEMATIC DIAGRAMS 

·~~ ·~: 
PNP s-"" NPN s-un 

EPITAXIAL PLANAR 

lc Vceo VcEo Pto't 
TYPE @ 

(AI (VI (VI (WI 
Package hFE lc 

NPN PNP min (AI 

0.3 350 250 15 SOT-32 MJE3440 30 OD02 
0.3 350 250 15 SOT-82 SGS3440 30 OD02 
0.3 450 350 15 SOT-32 MJE3439 30 0.002 
0.3 450 3SO 1S SOT-82 SGS3439 30 0.002 

0.5 275 250 20 SOT-32 2N5655 25 0.05 
o.s 27S 2SO 20 SOT-32 BD1S7 30 OD5 
0.5 27S 2SO 20 SOT-82 SGS1S7 30 ODS 
0.5 300- 300 20 SOT-32 MJE340 MJE350 30 o.os 
0.5 300 300 20 SOT-82 SGS340 SGS3SO 30 OD5 
o.s 325 300 20 SOT-32 2N5656 25 OD5 
0.5 32S. 300 20 SOT-32 801S8 30 ODS 
0.5 325 300 20 SOT -82 SGS158 30 o.os 
0.5 375 350 20 SOT-32 2N5657 25 OD5 
0.5 37S 350 20 SOT-32 801S9 30 OD5 
0.5 375 350 20 SOT-82 SGS159 30 ODS 
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VeE VcEsat lc le 
(VI max(VI CAl (mAl 

10 0.5 0.05 4 
10 0.5 o.os 4 
10 0.5 0.05 4 
10 o.s o.os 4 

10 1 0.1 10 
10 - - -
10 - - -
10 - - -
10 - - -
10 1 0.1 10 
10 - - -
10 - - -
10 1 0.1 10 
10 - - -
10 - - -



SELECTION GUIDE 

EPITAXIAL PLANAR (continued) 

lc Vcao VcEO Ptot 
TYPE @ @ 

(A) (V) (VI (W) Package hFE lc VeE Vcesat lc Is 

NPN PNP min (A) (V) max (VI (A) (mAl 

1 45 45 12 SOT-32 80135 80136 40 0.15 2 0.5 0.5 50 
1 45 45 12 SOT-32 80135-10 80136-10 63 0.15 2 0.5 0.5 50 
1 45 45 12 SOT-32 80135-16 80136-16 100 0.15 2 0.5 0.5 50 
1 45 45 12 SOT-32 80135-6 80136-6 40 0.15 2 0.5 0.5 50 

1 60 60 12 SOT-32 80137 80138 40 0.15 2 0.5 0.5 50 
1 60 60 12 SOT-32 80137-10 80138-10 63 0.15 2 0.5 0.5 50 
1 60 60 12 SOT-32 80137-6 80138-6 40 0.15 2 0.5 0.5 50 
1 80 80 12 SOT-32 80139- 80140 40 0.15 2 0.5 0.5 50 
1 80 80 12 SOT-32 80139-10 80140-10 63 0.15 2 0.5 0.5 50 
1 80 80 12 SOT-32 80139-6 80140-6 40 0.15 2 0.5 0.5 50 
1 120 120 10 T0-39 2N5682 2N5680 40 0.25 2 1 0.5 50 
1 200 200 10 T0-39 2N5415 30 0.05 10 2.5 0.05 5 
1 300 250 10 T0-39 2N3440 40 0.02 10 0.5 0.05 4 
1 350 300 10 T0-39 2N5416 30 0.05 10 2.5 0.05 5 
1 450 350 10 T0-39 2N3439 40 0.02 10 0.5 0.05 4 

1.5 120 120 5 T0-39 8SW67 15 1 5 1 1 150 
1.5 150 150 5 T0-39 8SW68 15 1 5 1 1 150 

2 50 45 25 SOT-32 80375 80376 40 0.15 2 1 1 100 
2 75 60 25 SOT-32 80377 80378 40 0.15 2 1 1 100 
2 100 80 25 SOT-32 80379 80380 40 0.15 2 1 1 100 

3 40 40 6 T0-39 2N4234 30 0.25 1 0.6 1 125 
3 60 40 12 SOT-32 MJE180 MJE170 30 0.5 1 0.3 0.5 50 
3 80 60 12 SOT-32 MJE181 MJE171 50 0.1 1 0.3 0.5 50 
3 100 80 12 SOT-32 MJE182 MJE172 50 0.1 1 0.3 0.5 . 50 
3 250 150 10 T0-39 8U125S 30 0.25 3 1.5 0.5 50 
3 250 200 10 T0-39 8UY49S 40 0.5 5 0.2 0.5 50 

5 65 60 5 T0-39 8SS44 40 2 2 1 5 500 
5 100 60 5 T0-39 8FX34 40 2 2 1 5 500 
5 100 80 12 T0-39 2N5154 2N5153 70 2.5 5 0.7 2.5 250 
5 150 80 7 T0-39 2N4897 40 2 2 1 5 500 
5 100 100 6 T0-39 2N5338 20 5 2 1.2 5 500 
5 100 100 6 T0-39 2N5339 40 5 2 1.2 5 500 

7 100 60 10 T0-39 8UY68 40 1 1 1 5 500 
7 130 60 10 T0-39 8U125 15 5 2 1 5 500 
7 150 120 10 T0-39 8UY47 15 5 5 1 5 500 
7 200 170 10 T0-39 8UY48 15 5 5 1 5 500 

10 80 60 60 T0-3 80Y92 20 10 5 0.5 5 500 
10 100 80 60 T0-3 80Y91 20 10 5 0.5 5 500 
10 120 120 60 T0-3 80Y90 20 10 5 0.5 5 500 
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SELECTION GUIDE 

DEFLECTION CIRCUITS 

EPITAXIAL PLANAR -ICM 7 to SA; Vceo 150 to 200V 

NPN types 

Good voltage capability (V CES up to 400V) 

Low saturation voltage 

Low leakage 

Very high fT (up to 100 MHz) 

Very high speed 

Moderate ruggedness 

Total base-collector passivation 

INTERNAL SCHEMATIC DIAGRAMS 

(1) (2) 

NPN TRANSISTOR 

EPITAXIAL PLANAR (NPN) 

lc Vcao VcEO Ptot 

(A) (V) IV) (W) 
Package 

7 330 150 60 T0-220 BU407 
7 400 200 60 T0-220 BU406 
7 400 200 60 T0-220 BU408 
7 330 150 60 T0-220 BU407D 
7 400 200 60 T0-220 BU406D 
7 400 200 60 T0-220 BU408D 

8 330 150 60 T0-220 BU807 
8 400 200 60 T0-220 BU806 

TYPE 

(1) 

(1) 

I 1 l 

(2) 

(2) 

(2) 

(3) 

(3) 

P-VAPDX Al 

(3) 

NPN DARLINGTON 

@ @ 

hFE lc VeE VcEsat lc Is 
(min) (A) (V) max (V) (A) (rnA) 

10 5 1 1 5 500 
10 5 1 1 5 500 
5 5 1 1 6 1200 
8 5 1 1 5 650 
8 5 1 1 5 650 
5 5 1 1 6 1200 

100 5 2 1.5 5 50 
100 5 2 1.5 5 50 
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SELECTION GUIDE 

HIGH POWER FAST SWITCHING 

MULTIEPITAXIAL PLANAR- I eM 1 to 70A; Vceo 30 to 400V 

NPN types 

I c range up to 70A 

Good hFE linearity 
Very low leakage 

High switching speed 

High Es/b capability 
Total base-collector passivation 

INTERNAL SCHEMATIC DIAGRAM 

MUL TIPEPITAXIAL PLANAR (NPN) 

lc Vcso VcEO Ptot 

(A) (V) (VI (WI Package 

1 350 250 40 T0-220 TIP47 
1 400 300 40 T0-220 TIP48 
1 450 350 40 T0-220 TIP49 
1 500 400 40 T0-220 TIP50 

3 200 200 25 SOT-32 BU325 
3 250 200 15 SOT-32 BUY49P 

4 40 30 30 T0-220 D44C1 
4 40 30 30 T0-220 D44C2 
4 40 30 30 T0-220 044C3 
4 55 45 30 T0-220 044C4 
4 55 45 30 T0-220 044C5 
4 55 45 30 T0-220 044C6 
4 70 60 30 T0-220 D44C7 
4 70 60 30 T0-220 044C8 
4 70 60 30 T0-220 044C9 
4 90 80 30 T0-220 D44C10 
4 90 80 30 T0-220 D44C11 
4 90 80 30 T0-220 D44C12 
4 200 125 31 T0-220 04401 
4 250 175 31 T0-220 04403 
4 300 225 31 T0-220 04405 

@ 

TYPE hFE lc 
(min) (A) 

10 1 
10 1 
10 1 
10 1 

30 0.5 
40 0.5 

25 0.2 
100 0.2 
40 0.2 
25 0.2 

100 0.2 
40 0.2 
25 0.2 

100 0.2 
40 0.2 
25 0.2 

100 0.2 
40 0.2 
30 0.2 
30 0.2 
30 0.2 
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P-VAPOX Al 

@ 

VeE VeE sat Ic Is 
(V) max (V) (A) (mAl 

10 1 1 200 
10 1 1 200 
10 1 1 200 
10 1 1 200 

5 1.5 0.5 50 
5 0.2 0.5 50 

1 0.5 1 100 
1 0.5 1 50 
1 0.5 1 50 
1 0.5 1 100 
1 0.5 1 50 
1 0.5 1 50 
1 0.5 1 100 
1 0.5 1 50 
1 0.5 1 50 
1 0.5 1 100 
1 0.5 1 50 
1 0.5 1 50 

10 1 2 200 
10 1 2 200 
10 1 2 200 



SELECTION GUIDE 

MUL TIEPITAXIAL PLANAR (continued) 

@ @ 
lc Vcso VcEO Ptot hFE lc VeE VcEsat lc Is Package TYPE 

(A) (V) (V) (W) (min) (A) (V) max (V) (A) (mAl 

7 140 90 50 T0-220 2N6702 20 5 2 0.8 5 500 

10 30 30 50 T0-220 D44H1 35 2 1 1 8 800 
10 30 30 50 T0-220 D44H2 60 2 1 1 8 400 
10 45 45 50 T0-220 D44H4 35 2 1 1 8 800 
10 45 45 50 T0-220 D44H5 60 2 1 1 8 400 
10 60 60 50 T0-220 D44H7 35 2 1 1 8 800 
10 60 60 50 T0-220 D44HB 60 2 1 1 8 400 
10 80 80 50 T0-220 D44H10 35 2 1 1 8 800 
10 80 80 50 T0-220 D44H11 60 2 1 1 8 400 

12 300 250 120 T0-3 BUX42 8 6 4 1.2 4 400 

15 250 200 120 T0-3 BUX41 8 8 4 1.2 4 400 

18 220 160 120 T0-3 BUX41N 8 12 4 1.2 8 800 

20 120 75 140 T0-3 2N5039 20 10 5 1 10 1000 
20 160 90 140 T0-3 2N5038 20 12 5 1 12 1200 
20 160 125 120 T0-3 BUX40 8 15 4 1.2 10 1000 
20 220 160 150 T0-3 BUX11N 10 15 4 0.6 8 800 
20 250 200 150 T0-3 BUX11 10 12 4 0.6 6 600 
20 300 250 150 T0-3 BUX12 10 10 4 1 5 500 

25 120 80 175 T0-3 BDV57 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 T0-3 BUX10 10 20 4 0.6 10 1000 
25 160 125 175 T0-3 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 T0-3 2N5671 20 15 2 0.75 15 1200 
30 150 120 140 T0-3 2N5672 20 15 2 0.75 15 1200 

40 150 120 140 T0-3 2N6033 10 4Q 2 1 40 4000 
40 250 200 250 T0-3 BUV21 10 25 4 0.6 12 1200 
40 300 200 250 T0-3 BUR21 10 25 4 0.6 12 1200 
40 300 250 250 T0-3 BUV22 10 20 4 1 10 1000 
40 300 250 350 T0-3 BUX22 10 20 4 1 10 1000 
40 350 250 250 T0-3 BUR22 10 20 4 1 10 1000 

50 120 90 140 T0-3 2N6032 10 50 2.6 1.3 50 5000 
50 160 125 250 T0-3 BUV20 10 50 4 0.6 25 2500 
50 200 125 250 T0-3 BUR20 10 50 4 1 25 2000 

60 300 200 350 T0-3 BUR51 15 50 4 1 30 2000 
60 350 250 350 T0-3 BUR52 15 40 4 1.8 25 2000 

70 200· 125 350 T0-3 BUR 50 15 50 4 1 35 2000 
70 200 125 350 T0-3 BUR50S 15 50 4 1 35 2000 
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SELECTION GUIDE 

AUTOMOTIVE IGNITION 

MUL TIEPITAXIAL PLANAR- lcM 6 to 15A; VcEo 350 to 450V 

NPN types 

lc range up to 15A 

Good hFE linearity 
Very low leakage 

High switching speed 

High Es/b capability 
Total base collector passivation 

INTERNAL SCHEMATIC DIAGRAMS 

MULTI EPITAXIAL PLANAR (NPNl 

lc Vcso Vceo Ptot Package TYPE 
(A) (V) (V) (W) 

6 400 350 60 T0-220 BU910 
6 400 350 60 SOT-82 SGS910 
6 450 400 60 T0-220 BU911 
6 450 400 .60 SOT-82 SGS911 
6 500 450 60 T0-220 BU912 
6 500 450 60 SOT-82 SGS912 

8 650 400 70' T0-220 SGSD00020 

10 400 350 105 SOT-93 BU920P 
10 450 400 105 SOT-93 BU921P 
10 500 450 105 SOT-93 BU922P 
10 400 350 125 T0-3 BU920 
10 450 400 125 T0-3 BU921 
10 500 450 125 T0-3 BU922 

15 350 350 150 SOT-93 BU930ZP 
15 350 350 175 T0-3 BU930Z 
15 400 350 105 SOT-93 BU930P 
15 450 400 105 SOT-93 BU931P 
15 450 400 125 SOT-93 BU931RP 
15 500 450 105 SOT-93 BU93~i'-

15 400 350 150 T0-3 B\J930 
15 450 400 150 T0-3 I BU931 
15 450 400 150 T0-3 BU931R 
15 500 450 150 T0-3 BU932 

@ 

hFe lc 
(min) (A) 

20 4 
20 4 
20 4 
20 4 
20 4 
20 4 

(1) 7000 1 

50 7 
50 7 
50 7 
50 7 
50 7 
50 7 

(2) 80 8 
(2) 80 8 

40 10 
40 10 
40 10 
53 8 
40 10 
40 10 
40 10 
53 8 
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Vee VcEsat lc Is 
(V) max (V) (AI (mAl 

1.8 1.8 2.5 50 
1.8 1.8 2.5 50 
1.8 1.8 2.5 50 
1.8 1.8 2.5 50 
1.8 1.8 2 50 
1.8 1.8 2 50 

5 4 3 3 

1.8 1.8 5 50 
1.8 1.8 5 50 
1.8 1.8 5 50 
1.8 1.8 5 50 
1.8 1.8 5 50 
1.8 1.8 5 50 

1.8 2 10 150 
1.8 2 10 150 
1.8 1.8 8 100 
1.8 1.8 8 100 
1.8 1.6 7 70 
1.8 1.8 8 150 
1.8 1.8 8 100 
1.8 1.8 8 100 
1.8 1.6 7 70 
1.8 1.8 8 150 



SELECTION GUIDE 

HIGH VOLTAGE FAST SWITCHING 

MULTI EPITAXIAL PLANAR -I eM 2 to 28A; VcEo 350 to 400V 

NPN types 

I c range up to 28A 

Monolithic speed-up diode 

Very low leakage 

High switching speed 

High E,Jb capability 

Total base-collector passivation 

INTERNAL SCHEMATIC DIAGRAMS 

~- - -.------+-.- I 
I 
I 
I 
I 

_ _j 

MULTIEPITAXIAL PLANAR (NPN) 

lc Vceo VcEo Ptot 

(AI (V) (V) (W) 
Package TYPE 

3 600 400 35 SOT-32 BU801 

7 600 400 75 T0-220 BU810 

16 450 350 125 SOT-93 SGS10004P 
16 450 350 175 T0-3 SGS10004 
16 500 400 125 SOT-93 SGS10005P 
16 500 400 175 T0-3 SGS10005 

20 400 350 150 SOT-93 MJ10004P 
20 400 350 175 T0-3 MJ10004 
20 450 400 150 SOT-93 MJ10005P 
20 450 400 175 T0-3 MJ10005 

28 650 400 150 SOT-93 SGSD00030 * 
28 650 400 150 T0-3 SGSD00031 * 
28 600 400 150 SOT-93 SGSD311 * 
28 600 400 150 T0-3 SGSD310* 

.. *Without para!at•c CE d1ode 

r------
1 

·@ 

hFE lc 
(min) (A) 

100 1 

100 2 

40 8 
40 8 
40 8 
40 8 

50 5 
50 5 
50 5 
50 5 

120 12 
120 12 
30 10 
30 10 
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I f•l 
I 
I 
I 
I 

_j 

VeE VcEsat 

(V) max (V) 

3 2.2 

2 2.5 

5 1.8 
5 1.8 
5 1.8 
5 1.8 

5 1.9 
5 1.9 
5 1.9 
5 1.9 

2.5 2.5 
2.5 2.5 
5 2.5 
5 2.5 

@ 

lc Is 

(A) (rnA) 

1 15 

4 200 

8 400 
8 400 
8 400 
8 400 

10 400 
10 400 
10 400 
10 400 

12 100 
12 100 
18 1800 
18 1800 



SELECTION GUIDE 

HIGH VOLTAGE FAST SWITCHING 

MULTI EPITAXIAL MESA -lcM 1.5 to 30A; Vceo 300 to 700V 

NPN types 

High voltage (V cso up to 1200V) 

High power 

Very good 15Jb and EsJb performance 

High switching speed 

High fT (20M Hz) 

Good stability 

INTERNAL SCHEMATIC DIAGRAM 

MULTIEPITAXIAL MESA (NPN) 

lc Vceo VcEo Ptot 
Package TYPE 

(A) (V) (V) (W) 

1.5 600 300 50 SOT-82 SGS13002 
1.5 600 300 50 T0-220 SGS13002T 
1.5 700 400 50 SOT-82 SGS13003 
1.5 700 400 50 T0-220 SGS13003T 

2 BOO 400 40 T0-220 BUX84 
2 800 400 40 T0-220 BUX84A 
2 1000 450 40 T0-220 BUX85 

4 600 300 75 T0-220 MJE13004 
4 700 400 75 T0-220 MJE13005 

5 350 250 80 T0-220 2N6497 
5 350 250 100 SOT-93 TIP51 
5 400 300 80 T0-220 2N6498 
5 400 300 100 SOT-93 TIP52 
5 450 350 80 T0-220 2N6499 
5 450 350 100 SOT-93 TIP53 
5 500 400 100 SOT-93 TIP54 
5 850 400 85 T0-220 BUV46 
5 850 400 100 T0-220 BUT11 
5 850 400 100 SOT-93 BUW11 
5 1000 450 100 T0-220 BUT11A 
5 1000 450 100 SOT-93 BUW11A 
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@ 
hFE lc 
(min) (A) 

5 1 
5 1 
5 1 
5 1 

5 1 
5 1 
5 1 

10 1 
10 1 

10 2.5 
10 3 
10 2 
10 3 
10 2.5 
10 3 
10 3 
5 3.5 
5 3 
5 3 
5 2.5 
5 2.5 

@ 
VeE VeE sat lc Is 

(V) max (V) (A) (mAl 

2 1 1 250 
2 1 1 250 
2 1 1 250 
2 1 1 250 

3 1.5 0.3 30 
1 0.8 0.3 30 
1 1 1 200 

5 0.6 2 500 
5 0.6 2 500 

10 1 2.5 500 
10 1.5 3 600 
10 1.25 2.5 500 
10 1.5 3 600 
10 1.5 2.5 500 
10 1.5 3 600 
10 1.5 3 600 
5 1.5 2.5 500 

1.5 1.5 3 600 
1.5 1.5 3 600 
1.5 1.5 2.5 500 
1.5 1.5 2.5 500 



SELECTION GUIDE 

MULTIEPITAXIAL MESA (continued) 

lc Vcso VcEO Ptot 
@ @ 

Package TYPE hFE lc VeE VeE sat lc Is 
(A) (V) (V) (W) 

(min) (A) (V) max (V) (A) (mAl 

6 800 375 75 T0-3 BU326 * 25 1 5 1.5 2.5 500 
6 800 375 113 SOT-93 BU426 * 25 1 5 1.5 2.5 500 
6 800 400 60 T0-3 BU326S 3.5 4 5 1.5 2.5 500 
6 900 400 75 T0-3 BU326A * 25 1 5 1.5 2.5 500 
6 900 400 113 SOT-93 BU426A * 25 0.6 5 1.5 2.5 500 

8 600 300 80 T0-220 MJE13006 8 2 5 1.5 5 1000 
8 450 400 120 T0-3 BUX44 8 4 4 1.5 4 800 
8 700 400 80 T0-220 MJE13007 8 2 5 1.5 5 1000 
8 850 400 80 T0-220 MJE13007A 8 2 5 1.5 5 1000 
8 850 400 125 SOT-93 BUW12 5 6 1.5 1.5 6 1200 
8 850 400 125 T0-3 2N6545 4 8 5 1.5 5 1000 
8 1000 450 125 SOT-93 BUW12A 5 5 1.5 1.5 5 1000 

9 850 400 120 SOT-93 BUV47 3.2 8 3 1.5 5 1000 
9 850 400 125 T0-3 BUX47 3 9 3 1.5 6 1200 
9 1000 450 120 SOT-93 BUV47A 3.2 8 3 1.5 5 1000 
9 1000 450 120 T0-3 BUX47A 3 9 3 1.5 6 1200 

10 800 325 100 T0-3 BUY69B 15 2.5 10 3.3 8 2500 
10 325 400 120 T0-3 BUX43 8 5 4 2 5 1000 
10 450 400 150 T0-3 BUX14 8 6 4 1.6 6 1200 
10 500 400 125 T0-3 BUW34 15 1 5 1.5 5 1000 
10 800 400 100 T0-3 BUX80 5 5 1.5 1.5 5 1000 
10 BOO 400 125 T0-3 BUW35 15 1 5 1.5 5 1000 
10 1000 400 100 T0-3 BUY69A 15 2.5 10 3.3 8 2500 
10 900 450 125 T0-3 BUW36 15 1 5 1.5 5 1000 

12 600 300 100 T0-220 MJE13008 8 5 5 1.5 8 1600 
12 700 400 100 .T0-220 MJE13009 8 5 5 1.5 8 1600 

15 400 325 160 T0-3 BUX13 8 8 4 1.5 B 1600 
15 500 400 175 T0-3 BUW44 6 6 1.5 3 10 2000 
15 800 400 175 T0-3 BUW45 7 7 1.5 1.5 10 2000 
15 850 400 150 SOT-93 BUW13 5 10 1.5 1.5 10 2000 
15 850 400 150 SOT-93 BUV48 5 15 5 1.5 10 2000 
15 850 400 175 T0-3 2N6547 5 15 5 1.5 10 2000 
15 850 400 175 T0-3 BUX48 5 15 3 1.5 10 2000 
15 900 450 175 T0-3 BUW46 7 7 1.5 1.5 10 2000 
15 1000 450 150 SOT-93 BUV48A 5 12 5 1.5 8 1600 
15 1000 450 150 SOT-93 BUW13A 5 B 1.5 1.5 B 1600 
15 1000 450 175 T0-3 BUX48A 5 12 3 1.5 8 1600 
15 500 500 250 T0-3 BUV25 15 4 4 1 8 1600 
15 1200 600 150 SOT-93 BUV48B 15 1 10 2 8 2500 
15 1200 -600 175 T0-3 BUX4BB 15 1 10 2 8 2500 
15 1200 700 150 SOT-93 BUV4BC 2.5 10 3 1.5 6 1500 

. 15 1200 700 175 T0-3 BUX48C 2.5 10 3 1.5 6 1500 

20 450 400 250 T0-3 BUV24 15 6 4 1 12 2400 

30 400 325 250 T0-3 BUV23 15 8 4 1 16 3200 
30 850 400 250 T0-3 BUX98 5 20 1.5 1.5 20 4000 
30 1000 450 250 T0-3 BUX98A 5 16 1.5 1.5 16 3200 
30 500 500 350 T0-3 BUX25 B B 4 1 B 1600 
30 1000 600 250 T0-3 BUX98B 4 12 1.5 1.5 12 3000 
30 1200 700 250 T0-3 BUX98C 4 12 1.5 1.5 12 3000 

* h FE is typical 
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CROSS REFERENCE GUIDE 

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

80135 80135 * 80195 80533 106 80244C 80244C 89 
80135-6 80135-6 * 80196 80534 106 80245 80705 115 
80135-10 80135-10 * 80197 80535 106 80245A 80707 115 
80135-16 80135-16 * 80198 80536 106 802458 80709 115 
80136 80136 * 80199 80537 106 80245C 80711 115 
80136-6 80136-6 * 80200 80538 106 80246 80706 115 
80136-10 80136-10 * 80201 80705 115 80246A 80708 115 
80136-15 80136-16 * 80202 80706 115 802468 80710 115 
80137 80137 * 80203 80707 115 80246C 80712 115 
80137-6 80137-6 * 80204 80708 115 80253 8UW24 * 
80137-10 80137-10 * 80205 80905 121 8D253A 8UW25 * 
80138 80138 * 80206 80906 121 802538 8U136 * 
80138-6 80138-6 * 80207 80907 121 80253C 8U326A 220 
80138-10 80138-10 * 80208 80908 121 80262 80678 110 
80139 80139 * 80220 80537 106 80262A 80680 110 
80139-6 80139-6 * 80221 80533 106 802628 8D682 110 
80139-10 80139-10 * 80222 80535 106 80263 80677 110 
80140 80140 * 80223 80538 106 80263A 8D679 110 
80140-6 80140-6 * 80224 80534 106 802638 80681 110 
80140-10 80140-10 * 80225 80536 106 80264 80W24A * 
80157 80157 70 80226 80375 * 80264A 80W248 * 
80158 80158 70 80227 80376 * 80265 80W23A * 
80159 80159 70 80228 60377 * 80265A 80W238 . 
80165 80437 97 80229 80378 . 80266 80X54A 155 
80166 80438 97 80230 80379 * 80266A 80X548 155 
80167 80439 103 80231 80380 * 802668 80X54C 155 
80168 80440 103 80233 80233 78 80267 80X53A 155 
80169 80441 103 80234 80234 78 80267A 80X538 155 
80170 80442 103 80235 80235 78 802678 80X53C 155 
80175 80175 72 80236 80236 78 80268 80W94A 145 
80175-6 80175-6 72 80237 80237 78 80268A 80W948 145 
80175-10 80175-10 72 80238 80238 78 80269 80W93A 145 
80175-16 80175-16 72 80239 80239 84 80269A 80W938 145 
80176 80176 72 80239A 80239A 84 80271 80533 106 
80176-6 80176-6 72 802398 802398 84 80272 80534 106 
80176-10 80176-10 72 80239C 80239C 84 80273 80535 106 
80176-16 80176-16 72 80240 80240 84 80274 80536 106 
80177 80177 72 80240A 80240A 84 80275 80537 106 
80177-6 80177-6 72 802408 802408 84 80276 80538 106 
80177-10 80177-10 72 80240C 80240C 84 80277 80664 * 
80178 80178 72 80241 80241 87 80278 80663 * 
80178-6 80178-6 72 80241A 80241A 87 80301 80533 106 
80178-10 80178-10 72 802418 802418 87 80302 80534 106 
80179 80179 72 80241C 80241C 87 80303 80535 106 
80179-6 80179-6 72 80242 80242 87 80304 80536 106 
80179-10 80179-10 72 80242A 80242A 87 80311 80W51A 132 
80180 80180 72 802428 802428 87 80312 80W52A 132 
80180-6 80180-6 72 80242C 80242C 87 80313 80W518 132 
80180-10 80180-10 72 80243 80243 89 80314 80W528 132 
80185 80435 97 80243A 80243A 89 80331 80331 91 
80186 80436 97 802438 802438 89 80332 80332 91 
80187 ,80437 97 80243C 80243C 89 80333 80333 91 
80188 80438 97 80244 80244 89 80334 80334 91 
80189 80439 103 80244A 80244A 89 80335 80335 91 
80190 80440 103 802448 8024~8 89 80336 80336 91 

* Data sheet available on request. 
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CROSS REFERENCE GUIDE 

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

80361 80433 97 80596 80706 115 80705 80705 115 
80361A 80433 97 80597 80707 115 80706 80706 115 
80362 80434 97 80598 80708 115 80707 80707 115 
80362A 80434 97 80599 80709 115 80708 80708 115 
80375 80375 * 80600 80710 115 80709 80709 115 
80376 80376 * 80601 80711 115 80710 80710 115 
80377 80377 * 80602 80712 115 80711 80711 115 
80378 80378 * 80605 80905 121 80712 80712 115 
80379 80379 * 80606 80906 121 80733 80533 106 
80380 80380 * 80607 80907 121 80734 80534 106 
80433 80433 97 80608 80908 121 80735 80533 106 
80434 80434 97 80609 80909 121 80736 80534 106 
80435 80435 97 80610 80910 121 80737 80533 106 
80436 80436 97 80633 80533 106 80738 80534 106 
80437 80437 97 80634 80534 106 80795 80705 115 
80438 80438 97 80635 80535 106 80796 80706 115 
80439 80439 103 80636 80536 106 80797 80707 115 
80440 80440 103 80637 80537 106 80798 80708 115 
80441 80441 103 80638 80538 106 80799 80709 115 
80442 80442 103 80643 80X53 155 80800 80710 115 
80533 80533 106 80644 80X54 155 80801 80711 . 115 
80534 80534 106 80645 80X53A 155 80802 80712 115 
80535 80535 106 80646 80X54A 155 80805 80905 121 
80536 80536 106 80647 80X538 155 80806 80906 121 
80537 80537 106 80648 80X548 155 80807 80907 121 
80538 80538 106 80649 80X53C 155 80808 80908 121 
80539 80241 87 80650 80X54C 155 80809 80909 121 
80539A 80241A 87 80663 80663 * 80810 80910 121 
805398 802418 87 80664 80664 * 80895 80W93 145 
80539C 80241C 87 80675 80675 110 80896 80W94 145 
80540 80242 87 80675A 80675A 110 80897 80W93A 145 
80540A 80242A 87 80676 80676 110 80898 80W94A 145 
805408 802428 87 80676A 80676A 110 80899 80W938 145 
80540C 80242C 87 80677 80677 110 80900 80W948 145 
80543 80905 121 80677A 80677A 110 80901 80W93C 145 
80543A 80907 121 80678 80678 110 80902 80W94C 145 
805438 80909 121 80678A 80678A 110 80905 80905 121 
80544 80906 121 80679 80679 110 80906 80906 121 
80544A 80908 121 80679A 80679A 110 80907 80907 121 
805448 80910 121 80680 80680 110 80908 80908 121 
80561 80437 97 80680A 80680A 110 80909 80909 121 
80562 80438 97 80681 80681 110 80910 80910 121 
80575 80533 106 80682 80682 110 80911 80911 121 
80576 80534 106 80695A 80X53 155 80912 80912 121 
80577 80535 106 80696A 80X54 155 80933 80239 84 
80578 80536 106 80697 80X53A 155 80934 80240 84 

80579 80537 106 80697A 80X53A 155 80935 80239A 84 

80580 80538 106 80698 80X54A 155 80936 80240A 84 

80585 80533 106 80698A 80X54A 155 80937 802398 84 

80586 80534 106 80699 80X538 155 80938 802408 84 

80587 80535 106 80699A 80X538 155 80939 80239C 84 
80588 80536 106 80700 80X548 155 80940 80240C 84 

80589 80537 106 80700A 80X548 155 80943 80533 106 
80590 80538 106 80701 80X53C 155 80944 80534 106 
80595 80705 115 80702 80X54C 155 80945 80535 106 

* Data sheet available on request. 
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CROSS REFERENCE GUIDE 

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

80946 80534 106 80W54 80W24 * 80X63 BOX85A 170 
80947 80533 106 80W54A 80W24A * 80X63A 80X858 170 
80948 80534 106 80W548 80W248 * 8DX638 8DX85C 170 
80949 8D241A 87 80W54C BDW24C * 80X64 BDX88A 177 
80950 80242A 87 80W63 80X53 155 80X64A 8DX888 177 
80951 802418 87 8DW63A 8DX53A 155 80X648 BOXBBC 177 
80952 802428 87 80W638 80X538 155 80X65 80X87A 177 
80953 80241C 87 80W63C 80X53C 155 80X65A 80X878 177 
80954 B0242C 87 80W64 80X54 155 80X658 8DX87C 177 
80T62 80W94A 145 80W64A 80X54A 155 80X77 80709 115 
80T62A 80W948 145 80W648 80X548 155 80X78 80710 115 
80T628 80W94C 145 80W64C 80X54C 155 80X83 BOX87 177 
80T63 80W93A 145 80W73 80W93 145 80X83A 80X87A 177 
80T63A 80W938 145 8DW73A 80W93A 145 80X838 80X878 177 
80T638 80W93C 145 BOW738 80W938 145 80X83C 8DX87C 177 
80T91 80907 121 80W73C BOW93C 145 80X84 80X88 177 
80T92 80908 121 80W74 8DW94 145 80X84A 80X88A 177 
80T93 80909 121 80W74A 80W94A 145 80X848 80X888 177 
80T94 80910 121 80W748 80W948 145 80X84C BOXBBC 177 
BOT95 80911 121 80W74C BOW94C 145 80X85 80X85 170 
80T96 80912 121 80W91 80W91 139 8DX85A BOSSA 170 
08V64 80V64 127 80W92 80W92 139 80X858 80X85B 170 
8DV64A BDV64A 127 BOW93 BDW93 145 BOX85C BOC85C 170 
80V648 BDV64B 127 80W93A 80W93A 145 80X86 BOX86 170 
80V65 8DV65 127 80W938 8DW938 145 8DX86A BDX86A 170 
8DV65A 80V65A 127 80W93C 8DW93C 145 8DX868 80X868 170 
80V658 80V658 127 80W94 80W94 145 80X86C 80X86C 170 
80W21 8DW21 * 80W94A BOW94A 145 80X87 BOX87 177 
80W21A BOW21A * 80W94B 80W94B 145 BOX87A BOX87A 177 
BOW218 8DW21B * 80W94C 80W94C 145 80X878 BDX878 177 
80W21C BDW21C * 80X33 80X33 148 8DX87C 8DX87C 177 
8DW22 80W22 * 80X33A BOX33A 148 80X88 80X88 177 
80W22A 80W22A * 8DX338 BOX338 148 8DX88A 80X88A 177 
80W228 8DW228 * 8DX33C 80X33C 148 8DX888 BOX888 177 
8DW22C 80W22C * 80X34 80X34 148 8DX88C 8DX88C 177 
8DW23 BDW23 * 8DX34A 80X34A 148 8DX91 8DW21A * 
8DW23A 8DW23A' * 8DX348 8DX348 148 8DX92 80W22A * 
8DW238 BOW238 * 8DX34C 80X34C 148 80X93 BOW21B * 
80W23C 80W23C * 8DX53 8DX53 155 8DX94 8DW228 * 
80W24 80W24 * 8DX53A 8DX53A 155 8DX95 8DW21C * 
80W24A 80W24A * 80X538 80X538 155 8DX96 80W22C * 
80W248 80W248 * 80X53C 8DX53C 155 8DY57 BOY 57 184 
80W24C BOW24C * 8DX53E BDX53E 158 8DY58 BOV58 184 
80W51 8DW51 132 8DX53F 8DX53F 158 80Y90 80Y90 187 
80W51A 80W51A 132 80X53S BDX53S 164 80Y91 8DY91 187 
8DW518 8DW518 132 8DX54 80X54 155 80Y92 BOY92 187 
80W51C 80W51C 132 80X54A BOX54A 155 8FX34 8FX34 189 
80W52 BOW52 132 BOX548 BDX54B 155 85544 85544 193 
80W52A 80W52A 132 80X54C 8DX54C 155 85W67 BSW67 197 
80W528 BOW528 132 BOX54E BOX54E 158 8SW68 BSW68 197 
80W52C 80W52C 132 80X54F BOX54F 158 8U104 8U606 * 
80W53 8DW23 * 80X54S 8DX54S 164 8U104D BU606D * 
8DW53A 8DW23A * 80X62 BDX86A 170 8U1040P BU4060 235 
80W538 BOW238 * 8DX62A 8DX868 170 8U106 BU607 * 
80W53C BDW23C * 8DX628 BOX86C 170 BU107 8U607 * 

• Data sheet available on request. 
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CROSS REFERENCE GUIDE 

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

BU109 BU607 . BU912 BU912 600 BUW13A BUW13A . 
BU109D BU607D . BU920 BU920 271 BUW22 BUW22 367 
BU110 BU607 • BU920P BU920P 277 BUW22A BUW22A 367 
BU111 BUW24 . BU920T BU920T 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 BU606 . BU922 BU922 271 BUW26 BUW26 * 
BU133 BU126 * BU922P BU922P 277 BUW32 BUW32 374 
BU134 BUW25 * BU922T BU922T 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 BU940ZP 282 BUW35 BUW35 381 
BU310 BU607 * BU931 BU931 . BUW36 BUW36 381 
BU311 BU607 . BU931P BU931P * BUW42 BUW42 390 
BU312 BU607 * 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 BU932P . 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 BUW57 BUX10 400 
BU325 BU325 215 BUR20 BUR20 • BUW58 BUX11N 415 
BU326 BU326 220 BUR21 BUR21 . BUW66 BUW66 * 
BU326A BU326A 220 BUR22 BUR22 * BUW67 BUW67 * 
BU326S BU326S 225 BUR23 BUV23 328 BUW73 BUX11 409 
BU361 BUW35 381 BUR24 BUV24 328 BUX10 BUX10 400 
BU406 BU406 229 BUR50 BUR 50 295 BUX10P BUX10P 406 
BU406D BU406D 235 BUR 50S BUR 50S 295 BUX10S BUX10 400 
BU406H BU406H 229 BUR51 BUR51 301 BUX11 BUX11 409 
BU407 BU407 241 BUR52 BUR 52 307 BUX11N BUX11N 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 . 
BU508A BU508A 250 BUV22 BUV22 325 BUX17 BUX41N 461 
BU508D BU508D 250 BUV23 BUV23 328 BUX17A BUX42 467 
BU606 BU606 * BUV24 BUV24 328 BUX17B BUW44 395 
BU606D BU606D * BUV25 BUV25 328 BUX17C BUW44 395 
BU607 BU607 . BUV46 BUV46 331 BUX18 BUX41 455 
BU607D BU607D . BUV47 BUV47 333 BUX18A BUX42 467 
BU608 BU608 * BUV47A BUV47A 333 BUX18B BUW35 381 
BU608D BU608D . BUV48 BUV48 342 BUX18C BUW35 381 
BU801 BU801 256 BUV48A BUV48A 342 BUX20 BUX20 431 
BU806 BU806 261 BUW11 BUW11 358 BUX20S BUX20S . 
BU807 BU807 261 BUW11A BUW11A 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 . 
* Data sheet available on request. 
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TYPE SGS-ATES PAGE TYPE SGS-ATES PAGE TYPE SGS-ATES PAGE 
NEAREST NEAREST NEAREST 

BUX28 BU920 271 044C12 044C12 510 MJ13015 BUW34 381 
BUX29 BU921 271 044H1 D44H1 512 MJ13330 BUX41 455 
BUX37 BU931 * 044H2 044H2 512 MJ13331 BUX42 467 
BUX37 BU931R 287 044H4 044H4 512 MJ13332 BUV23 328 
BUX40 BUX40 449 044H5 D44H5 512 MJ13333 BUV24 328 
BUX41 BUX41 455 044H7 D44H7 512 MJ13334 BUV24 328 
BUX41N BUX41N 461 044H8 044H8 512 MJE170 MJE170 539 
BUX41S BUX41 455 044H10 D44H10 512 MJE171 MJE171 539 
BUX42 BUX42 467 044H11 D44H11 512 MJE172 MJE172 539 
BUX43 BUX43 473 04401 04401 514 MJE180 MJE180 539 
BUX44 BUX44 475 04403 04403 514 MJE181 MJE181 539 
BUX45 BUW34 381 04405 04405 514 MJE182 MJE182 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 MJE520 553 
BUX48C BUX48C 352 MJ1001 MJ1,001 522 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 MJE800 MJE800 565 
BUX84A BUX84A 484 MJ3029 BUW24 * MJE801 MJE801 565 
BUX85 BUX85 * MJ3030 BUW25 . MJE802 MJE802 565 
8UX97 BUX97 * MJ3040 BU920 271 MJE803 MJE803 565 
BUX97A BUX97A * MJ3041 BU920 271 MJE2955T MJE2955T 570 
BUX97B BUX97B . 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 BUY49P 497 MJ10000 BU931R 287 MJE13007 MJE13007 582 
BUY49S BUY49S 499 MJ10000 MJ10004 530 MJE13007A MJE13007A 582 
BUY57 BUX40 449 MJ10001 BU931R 287 MJE13008 MJE13008 591 
BUY 58 BUX41N 461 MJ10001 MJ10005 530 MJE13009 MJE13009 591 
BUY68 BUY68 503 MJ10002 BU920P 277 SE9300 BDW93A 145 
BUY69A BUY69A 507 MJ10003 BU921P 277 SE9301 BDW93B 145 
BUY69B BUY69B 507 MJ1000~ MJ10004 530 SE9302 BDW93C 145 
BUY69C BUY69C 507 MJ10004P MJ10004P 530 SE9303 BDX87A 177 
D44C1 044C1 510 MJ10005 MJ10005 530 SE9304 BDX87B 177 
044C2 D44C2 510 MJ10005P MJ10005P 530 SE9305 BOX87C 177 
044C3 D44C3 510 MJ10012 BU931 * SE9400 BOW94A 145 
044C4 044C4 510 MJ10012 BU931R 287 SE9401 BDW94B 145 
044C5 D44C5 510 MJ11011 MJ11011 533 SE9402 BDW94C 145 
044C6 D44C6 510 MJ11012 MJ11012 533" SE9403 BDXBBA 177 
044C7 D44C7 510 MJ11013 MJ11013 533 SE9404 BDXBBB 177 
044CB 044CB 510 MJ11014 MJ11014 533 SE9405 BOXBBC 177 
044C9 044C9 510 MJ11015 MJ11015 533 SGS110 SGS110 661 
044C10 044C10 510 MJ11016 MJ11016 533 SGS111 SGS111 661 
044C11 044C11 510 MJ13014 BUW34 381 SGS112 SGS112 661 

* Data sheet available on request. 
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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 TIP318 TIP318 637 TIP131 TIP131 674 
SGS120 SGS120 597 TIP31C TIP31C 637 TIP132 TIP132 674 
SGS121 SGS121 597 TIP32 TIP32 637 TIP135 TIP135 674 
SGS122 SGS122 597 TIP32A TIP32A 637 TIP136 TIP136 674 
SGS125 SGS125 597 TIP328 TIP328 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 TIP358 TIP358 642 TIP142 TIP142 677 
SGS131 SGS131 674 TIP35C TIP35C 642 TIP145 TIP145 677 
SGS132 SGS132 674 TIP36A TIP36A 642 TIP146 TIP146 677 
SGS135 SGS135 674 TIP368 TIP368 642 TIP147 TIP147 677 
SGS136 SGS136 674 TIP36C TIP36C 642 TIP150 8U910 600 
SGS137 SGS137 674 TIP41 TIP41 644 TIP151 8U910 600 
SGS157 SGS157 . 

TIP41A TIP41A 644 TIP152 BU911 600 
SGS158 SGS158 . TIP418 TIP41B 644 TIP660 BU920 271 
SGS159 SGS159 . 

TIP41C TIP41C 644 TIP661 8U920 271 
SGS340 SGS340 549 TIP42 TIP42 644 TIP662 8U921 271 
SGS350 SGS350 549 TIP42A TIP42A 644 TIP2955 TIP2955 . 
SGS520 SGS520 . TIP428 TIP428 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 TIP 50 TIP50 646 2N3421 2N3421 . 
SGS3440 SGS3440 573 TIP51 TIP51 652 2N3439 2N3439 686 
SGS6386 SGS6386 610 TIP52 TIP 52 652 2N3440 2N3440 686 
SGS6387 SGS6387 610 TIP 53 TIP53 652 2N3445 BDW51A 132 
SGS6388 SGS6388 610 TIP 54 TIP 54 652 2N3446 8DW518 132 
SGS10004 SGS10004 613 TIP73 80905 121 2N3553 BUY68 503 
SGS10004P SGS10004P 613 TIP73A 80907 121 2N3554 BUY68 503 
SGS10005 SGS10005 613 TIP738 80909 121 2N3713 2N3713 690 
SGS10005P SGS10005P 613 TIP73C 60911 121 2N3714 2N3714 690 
SGS13002 SGS13002 616 TIP74 80906 121 2N3715 2N3715 690 
SGS13002T SGS13002T 616 TIP74A BD908 121 2N3716 2N3716 690 
SGS13003 SGS13003 616 TIP74B 80910 121 2N3719 8SS44 193 
SGS13003T SGS13003T 616 TIP74C BD912 121 2N3720 8SS44 193 
SGSD100 SGSD100 627 TIP100 TIP100 655 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 TIP11 0 661 2N3830 BUY68 503 
SGSD00030 SGSD00030 621 TIP111 TIP111 661 2N3831 8UY68 503 
SGSD00031 SGSD00031 621 TIP112 TIP112 661 2N3924 BUY68 503 
TIP29 TIP29 634 TIP115 TIP115 661 2N4234 2N4234 701 
TIP29A TIP29A 634 TIP116 TIP116 661 2N4235 2N4235 701 
TIP298 TIP298 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 
TIP308 TIP308 634 TIP125 TIP125 668 2N4896 2N4896 704 
TIP30C TIP30C 634 TIP126 TIP126 668 2N4897 2N4897 704 
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2N4918 2N4918 708 2N5878 2N5878 768 2N6284 2N6284 801 
2N4919 2N4919 708 2N5879 80W52A 132 2N6285 2N6285 801 
2N4920 2N4920 708 2N5880 80W528 132 2N6286 2N6286 801 
2N4921 2N4921 708 2N5881 80W51A 132 2N6287 2N6287 801 
2N4922 2N4922 708 2N5882 80W51B 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 8UW34 381 
2N5151 2N5151 720 2N5886 2N5886 774 2N6307 BUW35 381 
2N5152 2N5152 723 2N6029 2N6029 749 2N6308 8UW35 381 
2N5153 2N5153 720 2N6032 2N6032 781 2N6338 8UX10 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 2N6~54 2N6354 • 
2N5192 2N5192 726 2N6037 2N6037 786 2N6383 BOX87 177 
2N5193 2N5193 726 2N6038 2N6038 786 2N6384 BOX87A 177 
2N5194 2N5194 726 2N6039 2N6039 786 2N6385 BOX87B 177 
2N5195 2N5195 726 2N6040 2N6040 . 2N6386 2N6386 807 
2N5301 2N5301 732 2N6041 2N6041 . 2N6387 2N6387 807 
2N5302 2N5302 732 2N6042 2N6042 . 2N6388 2N6388 807 
2N5303 2N5303 732 2N6043 2N6043 

. 2N6470 BOW51 132 
2N5333 85544 193 2N6044 2N6044 . 2N6471 BOW51A 132 
2N5334 BUY68 503 2N6045 2N6045 791 2N6472 BOW51B 132 
2N5335 BUY47 492 2N6050 2N6050 ·i • 2N6473 80711 115 
2N5336 2N5336 740 2N6051 2N6051 . 2N6475 80712 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 80705 115 2N6057 2N6057 * 2N6491 2N6491 810 
2N5492 80707 115 2N6058 2N6058 . 2N6496 2N6496 714 
2N5494 80705 115 2N6059 2N6059 . 2N6497 2N6497 813 
2N5496 80709 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 BOX53C 155 
2N5679 2N5679 764 2N6124 2N6124 795 2N6532 BOX53C 155 
2N5680 2N5680 764 2N6125 2N6125 795 2N6544 2N6544 818 
2N5681 2N5681 766 2N6126 2N6126 795 2N6545 2N6545 818 
2N5682 2N5682 766 2N6226 BOW52C 132 2N6546 2N6546 823 
2N5745 2N5745 732 2N6246 BOW52A 132 2N6547 2N6547 823 
2N5758 BOW51C 132 2N6247 BOW52B 132 2N6569 BOW51' 132 
2N5781 BSS44 193 2N6249 BUX41 455 2N6573 8UW44 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 BOW 52 132 
2N5785 BUY68 503 2N6275 8UV20 325 2N6648 BOX88 177 
2N5786 BUY68 503 2N6276 BUV21 325 2N6649 BOX88A 177 
2N5875 2N5875 768 2N6277 BUV21 325 2N6650 BDX88B 177 
2N5876 2N5876 768 2N6282 2N6282 801 2N6666 BOX 54 155 
2N5877 2N5877 768 2N6283 2N6283 801 2N6667 BOX54A 155 

• Data sheet available on request. 
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2N6668 80X548 155 25A1110 MJE350 549 258673 80W94C 145 
2N6702 2N6702 824 258434 80244A 89 258674 80W948 145 
25A489 802428 87 258435 80244 89 258675 80W94A 145 
25A490 80242A 87 258507 80242A 87 258676 TIP127 668 
25A496 2N4918 708 258509 B0244A 89 258677 TIP125 668 
25A505 2N4919 708 258511 TIP32 637 258679 TIP117 661 
25A626 80W528 132 258513 2N6126 795 258681 8UW42 390 
25A627 80W528 132 258514 TIP32A 637 258686 TIP36C 642 
25A657 80W52C 132 258515 TIP32A 637 258689 TIP42C 644 
25A658 80W528 132 258518 80W52C 132 258690 TIP42C 644 
25A663 80W52C 132 258521 TIP42A 644 258693 2N6287 801 
25A671 80242A 87 258522 TIP42A 644 258694 MJ11015 533 
25A680 80W528 132 258523 2N5193 726 258696 8UW42 390 
25A682 80180 72 258524 2N5194 726 258697 8UW42 390 
25A699 TIP30 634 258526 MJE350 549 258707 2N6107 793 
25A699A TIP30A 634 258527 MJE350 549 258708 2N6107 793 
25A700 TIP30 634 258528 MJE350 549 258711 2N6041 * 
25A715 MJE170 539 258529 2N5193 726 258712 2N6042 791 
25A738 MJE170 539 258531 :g~~~~ 132 258717 MJE350 549 
25A743 80238 78 258532 132 258718 MJE350 549 
25A748 802408 84 258536 MJE350 549 258722 8UW42 390 
25A755 80240A 84 258553 TIP428 644 258724 TIP32A 637 
25A756 80W52C 132 258565 80706 115 258743 MJE170 539 
25A768 80242A 87 258566 80706 115 258744 MJE172 539 
25A769 802428 87 258566A 80706 115 258750 TIP115 661 
25A770 2N6109 793 258569 80676 110 258751 80X54B 155 
25A771 2N6107 793 258570 80678 110 258753 80912 121 
25A775 TIP30C 634 258571 80680 110 258754 TIP36A 642 
25A779 80438 97 258572 2N5193 726 258772 MJE170 539 
25A780 80440 103 258573 2N5194 726 258833 MJ11013 533 
25A780A 80442 103 258574 2N5195 726 258834 TIP32A 637 
25A795 MJE350 549 258575 2N5193 726 258855 TIP32A 637 
25A807 2N3789 690 258576 2N5194 726 258856 TIP32A 637 
25A808 2N3790 690 258577 2N5195 726 25C407 8UX41 455 
25A815 TIP30C 634 258578 MJ2955 526 25C408 8UX41 455 
25A816 TIP308 634 258579 2N5875 768 25C409 8UX41 455 
25A837 80W52C 132 258580 2N5876 768 25C410 BUX41 455 
25A877 2N5876 768 258581 80W52C 132 25C411 8UX43 473 
25A885 80438 97 258585 2N6053 * 25C412 8UX43 473 
25A886 80438 97 258586 2N6054 * 25C431 8UX21 437 
25A887 802428 87 258587 2N6050 * 25C432 8UX21 437 
25A898 MJE350 549 258588 2N6051 * 25C433 8UX22 443 
25A899 MJE350 549 258589 2N6052 * 25C434 8UX22 443 
25A900 MJE210 543 258595 80712 115 25C495 2N4923 708 
25A922 2N4918 708 258596 802448 89 25C496 2N4921 708 
25A939 MJE350 549 258604 802448 89 25C558 8UW24 * 
25A963 MJE171 539 258631 2N4920 708 25C646 2N3055 682 
25A966 TIP32 637 258632 MJE370 553 25C647 80W518 132 
25A1008 TIP32C 637 258633 TIP42C 644 25C664 BOW51C 132 
25A1010 TIP42C 644 258638 80X88C 177 25C675 BUW34 381 
25A1012 TIP42A 644 258639 80X88C 177 25C676 8UW34 381 
25A1020 TIP32 637 258648 MJE350 549 25C677 8UW34 381 
25A1045 2N6052 * 258655 8UW42 390 25C678 8UW34 381 
25A1046 2N6052 * 258668 TIP32A 637 25C681 8UW34 381 
25A1069 TIP428 644 258669 TIP32B 637 25C758 8UW34 381 
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2SC759 BUW34 381 2SC1167 BU208 209 2SC1576 BUW34 381 
2SC760 BUW34 381 2SC1170 BU208 209 2SC1577 BUW34 381 
2SC768 2N3055 682 2SC1170A BU208 209 2SC1578 BUW35 381 
2SC789 TIP31B 637 2SC1171 BU208 209 2SC1579 BUW44 395 
2SC790 TIP31A 637 2SC1172 BU208 209 2SC1580 BUW45 395 
2SC791 TIP31C 637 2SC1173 TIP31 637 2SC1584 BUX41 455 
2SC793 BDW51C 132 2SC1174 BU208 209 2SC1585 BUX41 455 
2SC794 80W51C 132 2SC1184 8U208 209 2SC1586 8UX42 467 
2SC861 BUW25 

. 
2SC1185 BU326 220 2SC1617 BU326 220 

2SC885 BU326 220 2SC1212 80235 78 2SC1618 80W51B 132 
2SC886 8U326 220 2SC1212A 80237 78 2SC1619 BOW51C 132 
2SC887 BU326 220 2SC1226 TIP31 637 2SC1625 TIP29C 534 
2SC901 BU326 220 2SC1226A TIP31A 637 2SC1626 TIP29B 634 
2SC901A BU326 220 2SC1227 BUW34 381 2SC1667 BOW51C 132 
2SC902 BU326 220 2SC1228 BUW34 381 2SC1669 TIP47 646 
2SC931 80241A 87 2SC1229 BUW34 381 2SC1672 BUX11N 415 
2SC932 80241 87 2SC1230 BUW34 381 2SC1683 TIP47 646 
2SC935 BUW34 381 2SC1292 BU326 220 2SC1722 TIP48 646 
2SC936 BU208 209 2SC1295 BU208 209 2SC1723 TIP48 646 
2SC937 BU208 209 2SC1308 BU208 209 2SC1749 MJE340 549 
2SC939 8U326 220 2SC1309 8U208 209 2SC1768 8U931R 287 
2SC940 8U326 220 2SC1325 8U208 209 2SC1777 2N3055 682 
2SC962 BOW51C 132 2SC1348 8U208 209 2SC1785 BUX41 455 
2SC999 BU208 209 2SC1358 BU208 209 2SC1786 BUX42 467 
2SC1004 BU208 209 2SC1367 BU208 209 2SC1818 BUX11N 415 
2SC1004A BU208 209 2SC1368 MJE180 539 2SC1826 TIP41B 644 
2SC1005 BU208 209 2SC1381 MJE182 539 2SC1827 TIP41C 644 
2SC1050 BU326 220 2SC1382 MJE182 539 2SC1829 BU931R 287 
2SC1060 TIP31A 637 2SC1398 602398 84 2SC1831 2N6056 * 
2SC1061 TIP31A 637 2SC1409 TIP47 646 2SC1832 BU932R 287 
2SC1080 .BOW51C 132 2SC1410 TIP47 646 2SC1846 MJE180 539 
2SC1086 BU208 209 2SC1413 BU208 209 2SC1847 MJE181 539 
2SC10B8 MJE3439 * 2SC1413A BU208 209 2SC1848 802418 87 
2SC1089 MJE3439 * 2SC1418 TIP31A 637 2SC1870 2N6546 823 
2SC1099 BU208 209 2SC1419 TIP31A 637 2SC1875 BU208 209 
2SC1100 BU208 209 2SC1434 2N6546 823 2SC1880 TIP112 661 
2SC1101 BU208 209 2SC1440 BUW44 395 2SC1881 TIP110 661 
2SC1106 BU326 220 2SC1441 BUW44 395 2SC1883 TIP122 668 
2SC1107 B0243B 89 2SC.1447 TIP47 646 2SC1891 BU208 209 
2SC1108 B0243C 89 2SC1448 TIP47 646 2SC1892 BU208 209 
2SC1109 802438 89 2SC1449 MJE180 539 2SC1893 BU208 209 
2SC1110 80243C 89 2SC1454 8U326 220 2SC1894 BU208 209 
2SC1114 8U326 220 2SC1463 BU326 220 2SC1922 BU208 209 
2SC1130 BU326 220 2SC1468 BUW34 381 2SC1929 TIP48 646 
2SC1131 BU326 220 2SC1469 BUW34 381 2SC1942 8U208" 209 
2SC1132 BU208 209 2SC1477 BUW34 381 2SC1983 TIP111 661 
2SC1133 BU208 209 2SC1501 MJE3439 573 2SC1984 TIP112 661 
2SC1140 BUW45 395 2SC1505 TIP48 646 2SC1985 TIP41B 644 
2SC1141 BUW45 395 2SC1506 TIP48 646 2SC1986 TIP41C 644 
2SC1142 8UW35 381 2SC1507 TIP48 646 2SC2024 2N4923 708 
2SC1143 8UW35 381 2SC1514 MJE3439 573 2SC2027 BU208 209 
2SC1151 8U208 209 2SC1516 80437 97 2SC2071 MJE3440 573 
2SC1153 8U208 209 2SC1517 80439 103 2SC2080 MJE180 539 
2SC1154 BU208 209 2SC1517A 80441 103 2SC2127 8UX41 455 
2SC1162 MJE180 539 2SC1565 MJE340 549 2SC2189 BUW34 381 
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25C2190 2N6545 818 25051 BDW51C 132 250331 TIP31A 637 
25C2191 2N6547 823 25052 BDW51C 132 250335 BDW51C 132 
25C2209 MJE181 539 25068 BOW51C 132 250338 BOW51B 132 
25C2229 TIP47 646 25073 BOW51C 132 250339 BOW51C 132 
25C2230 TIP47 646 25080 BOW51C 132 250342 TIP31B 637 
2SC2233 2N6497 813 25081 BOW51C 132 250343 TIP31B 637 
2SC2235 TIP47 646 25088 BOW51C 132 250344 TIP31B 637 
2SC2236 TIP31 637 250107 MJ1001 522 250345 TIP31B 637 
25C2238 TIP47 646 250108 MJ1001 522 250346 TIP41A 644 
25C2238A TIP47 646 2SD116 BOW51C 132 250347 TIP41A 644 
25C2238B TIP47 646 250119 BOW51C 132 2SD348 BU208 209 
25C2244 2N6545 818 250124 BOW51C 132 250351 2N6545 818 
25C2246 2N6547 823 250124A BOW51C 132 250356 2N4923 708 
25C2248 2N6545 818 250125 BOW51C 132 250357 2N4923 708 
2SC2256 BUX41 455 2SD125A BOW51C 132 250358 2N4923 708 
2SC2260 BUX41 455 250131 BOW51C 132 250359 2N5190 726 
2SC2261 BUX41 455 2S0163 2N3715 690 250360 2N5190 726 
2SC2262 BUX41 455 250168 BOX87B 177 250361 2N5191 726 
25C2278 MJE3439 573 2SD172 2N5877 768 250365 TIP31A 637 
25C2311 2N4922 708 2SD174 2NS877 768 2SD366A TIP31B 637 
25C2323 BUW44 395 250180 BDW51C 132 250368 BU208 209 
25C2324 2N6038 786 250181 BUW44 395 250369 2N3716 690 
25C2331 MJE13004 577 250188 BOW51C 132 250371 BDW51C 132 
25C2333 MJE13005 577 250189 BOW51B 132 250375 BUX41 455 
2SC2344 TIP47 646 2SD189A BOW51C 132 2SD376 BUX42 467 
25C2373 MJE13006 582 2SD201 BDW51C 132 250377 BUV24 328 
25C2397 MJE3055T 570 2SD206 2N5877 768 2SD379 BDW51 132 
25C2402 2N6546 823 2SD211 2N5877 768 2SD380 BU208 209 
25C2428 BUX41 455 250231 2N5302 732 2SD386 MJE13004 577 
25C2432 BOW51B 132 250232 BUV20 325 2SD387 MJE13004 577 
25C2433 MJ11016 533 250234 TIP31A 637 250389 TIP31A 637 
25C2435 2N6059 * 250235 TIP31A 637 250390 TIP31A 637 
25C2436 2N6059 * 250246 BU208 209 250396 2N6547 823 
25C2500 TIP31 637 250247 BOW51B 132 250401 TIP47 646 
25C2516 2N6497 813 250249 2N5302 732 250402 TIP47 646 
25C2534 SGS13003 616 2SD260 BDW51C 132 250417 BUW34 381 
25C2535 MJE13005 577 250262 2N6546 823 250429 2N6547 823 
25C2552 MJE13005 577 250265 2N6545 818 250434 BUX41 455 
25C2553 MJE13007 582 250266 2N6545 818 250435 BUV23 328 
25C2562 TIP41A 644 2SD273 2N6545 818 2SD436 BUV24 328 
25C2612 SGOD00042 * 250274 2N6545 818 2SD437W SGSD00032 . 
25C2613 SGSD00042 * 250288 TIP31B 637 2SD439 2N4921 708 
25C2616 SGSD00032 . 250289 TIP31B 637 2SD459 TIP121 668 
25C2815 SGSD00040 * 250293 2N6547 823 250460 TIP122 668 
2SC2816 SGSD00040 . 250294 2N6547 823 250463 2N6056 * 
2SC2818 SGSD00032 . 2SD301 BDX87B 177 250464 2N6056 * 
2SC2914 SGSD00032 . 2SD310 2N6547 823 250473 MJ11016 533 
25012 BDW51C 132 250311 2N6547 823 250475 2N6122 795 
25015 BDW51C 132 2SD313 TIP31A 637 2SD476 2N6123 795 
2SD16 BDW51C 132 250314 TIP31A 637 2SD478 TIP47 646 
25026 BDW51C 132 2SD317 TIP31A 637 2SD479 2N6037 786 
25026A BDW51C 132 250318 TIP31A 637 250480 2N6038 786 
250268 BOW51C 132 250321 BUW34 381 250481 2N6039 786 
2SD47 BDW51C 132 250325 TIP31 637 250482 2N5655 756 
2SD50 BDW51C 132 250330 TIP31A 637 2SD483 2N5656 756 

* Data sheet available on request. 
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CROSS REFERENCE GUIDE 

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

2SD484 2N5657 756 2SD683 BUT13. 318 2SD895 D44H11 512 
2SD485 2N5190 726 250685 BU932R 287 250897 BU208D 209 
2SD486 2N5191 726 2SD686 TIP122 668 25D897A BU2080 209 
250487 2N5192 726 250687 TIP121 668 250898 BU2080 209 
2SD488 2N4921 708 250689 TIP112 661 25D898A BU208D 209 
250489 2N4922 708 250692 2N6056 * 2508986 BU208D 209 
2SD490 2N4923 708 250693 BU931 . 2SD899 BU208D 209 
2SD491 MJE3055T 570 250693 BU931R 287 2SD899A BU208D 209 
2SD492 2N3055 682 2SD705 BU931R 287 2SD900 BU208D 209 
2SD493 2N5877 768 2SD709 BU920 271 2SD900A BU208D 209 
2SD494 2N5878 768 2SD710 MJ10004 530 2SD900B BU208D 209 
2SD495 BDW51C 132 2SD716 TIP35C 642 2SD903 BU208D 209 
2SD499 MJE3055T 570 250717 D44H10 512 250904 BU208D 209 
2SD500 MJE3055T 570 2SD721 2N6045 791 2SD956 BU208D 209 
250502 2N6055 . 2SD722 2N6045 791 2SD957A BU2080. 209 
250503 2N6056 * 2SD723 TIP31C 637 2SD978 BU920T 277 
2SD504 2N6057 * 2SD724 MJE13004 577 2SD979 BU920T 277 
2SD505 2N6058 * 2SD725 BU208A 209 2SD990 TIP112 661 
250506 2N6059 * 250726 TIP31C 637 250993 BU2080 209 
2SD523 2N6055 * 2SD729 2N6284 801 2SD994 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 2SD1062 D44H8 512 
2SD531 TIP41C 644 2SD733 BUW44 395 2501069 BU407D 235 
250544 TIP41C 644 250753 BUX41 455 2SD1131 D44H8 512 
2SD552 BUX42 467 2SD757 MJE3440 573 2SD1132 D44H8 512 
2SD553 TIP41B 644 2SD758 MJE3440 573 2SD1133 D44H11 512 
2SD570 802418 87 2SD759 TIP47 646 2SD1134 D44H11 512 
2SD574 MJ11016 533 2SD760 TIP47 646 2SD1163 BU406 229 
2SD575 BU208 209 2SD761 TIP47 646 2SD1163A BU406 229 
2SD597 BDW51C 132 2SD762 TIP31A 637 2SD1201 BU932R 287 
2SD600 2N4923 708 2SD764 BU208 209 2SD1203 BU930Z 282 
2SD604 BU920 271 2SD783 BU208 209 
2SD605 BU920 271 2SD793 MJE180 539 
250608 TIP47 646 250794 MJE182 539 
250610 TIP47 646 2SD801 2N6545 818 
2SD612 MJE520 553 250802 2N6545 818 
2SD613 TIP41C 644 2SD811 2N6545 818 
2SD626 BU931R 287 2SD818 BU208 209 
2SD628 BDX87C 177 2SD819 BU208 209 
2SD629 BDX87C 177 2SD820 BU208A 209 
2SD630 2N5302 732 2SD821 BU208A 209 
2SD631 2N5302 732 2SD823 BU408 229 
2SD633 BDW93C 145 250836 TIP110 661 
2SD634 BDW93B 145 2SD837 TIP120 668 
250635 BDW93A 145 2SD839 BDX53A 155 
2SD640 2N6545 818 2SD840 BDX53B 155 
2SD650 BU920 271 2SD843 80911 121 
250663 BU920 271 2SD844 TIP35A 642 
2SD665 BUX41 455 2SD868 BU208D 209 
2SD668 MJE340 549 2SD869 BU208D 209 
2SD668A MJE340 549 250870 BU208D 209 
2SD670 MJ11016 533 2SD878 2N3055 682 
250678 TIP110 661 250880 TIP31A 637 
2SD679 TIP111 661 250882 MJE180 539 

* Data sheet available on request. 
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ALPHABETICAL LIST OF SYMBOLS 

B 

Ccso 
d 

Esfb 
f 

fT 

Gv 

hte 

Is 

ls1 

182 

I sF 

IBFM 

IsM 

lsR 

lsRM 

lc 

I ceo 

I cEO 

leER 

IcEs 

lcEV 

lcEx 

I eM 

lcRMS 

ld 

IE 

lEBO 

IF 

IFM 

IR 

Bandwidth 

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

Distortion 

Second breakdown energy (with base-emitt.er junction reverse biased) 

Frequency 

Transition frequency 

Voltage gain 

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

Common emitter, static value of the forward current transfer ratio 

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

Base current 

Turn-on current 

Turn-off ·current 

Base forward current 

Base forward peak current 

Base peak current 

Base reverse current 

Base reverse peak current 

Collector current 

Collector cutoff current with emitter open 

Collector cutoff current with base open 

Collector cutoff current with specified resistance between emitter 
and base 

Collector cutoff current with emitter short-circuited to base 

Collector cutoff current with specified reverse voltage between emitter 
and base 

Collector cutoff current with specified circuit between emitter and base 

Collector peak current 

RMS collector current 

Drain current 

Emitter current 

Emitter cutoff current with collector open 

Continuous DC forward current 

Peak forward current 

Continuous DC reverse current 
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ALPHABETICAL LIST OF SYMBOLS 

Po 

Ptat 

Rss 

RsE 

Rcc 

REE 

RL 
r s 

Rth 

Rth j-amb 

Rth j-case 

t 

Tamb 

Tease 

tc 

td 

tf 

TJ 

taft 

tan 

tp 

tr 

trr 

ts 

T stg 

VsE 

VsE (sat) 

V(BR)CBO 

V(BR)CEO 

V(BR) CER 

V(BR)CES 

Peak reverse current 

Surge non repetitive reverse current 

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

Output power of a specified circuit 

Total power dissipation 

Base dropping resistance 

Resistance between base ana emitter 

Collector dropping resistance 

Emitter dropping resistance 

Load resistance 

Series resistance 

Thermal resistance 

Thermal resistance junction-to-ambient 

Thermal resistance junction-to-case 

Time 

Ambient temperature 

Case temperature 

Crossover time 

Delay time 

Fall time 

Junction temperature 

Turn-off time 

Turn-on time 

Pulse width 

Rise time 

Reverse recovery time of a diode 

Storage time 

Storage temperature 

Base-emitter voltage 

Base-emitter saturation voltage 

Collector-base breakdown voltage with emitter open 

Collector-emitter breakdown voltage with base open 

Collector-emitter breakdown voltage with speficied resistance 

Collector-emitter breakdown voltage with emitter short-circuited to 
base 
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ALPHABETICAL LIST OF SYMBOLS 

V(BR)eEV 

V(BR)eEX 

V (BR)EBO 

Vee 

Veso 

Vee 

VeE 

VeEK 

VeEo 

VeEo (sus) 

VeER 

VeER (sus) 

VeE (sat) 

VeEs 

VeEv 

V eEV (SUS} 

V eEX (SUS) 

VEB 

VEBO 

VF 

VFM 

VI 

VR 

VRM 

VRRM 

ZsE 

zl 
liT 

0 

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 voltage with specified resistance between 
emitter and base 

Collector-emitter saturation voltage 

Collector-emitter voltage with emitter short-circuited to base 

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

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

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

Emitter-base voltage 

Emitter-base voltage with collector open 

Continuous DC forward voltage 

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 !'JXCiudes 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. Bosey 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. It is 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 divisiqn·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 devices in 
the equipment. 
The equipment manufacturer should design so that, initially and throughout life, no 
absolute maximum value for the intended service is exceeded with any device under 
the worst probable operating conditions with respect to supply voltage variation, 
equipment component variation, equipment control adjustment, load variations, 
signal variation, environmental conditions, and variations in characteristics of the 
device under consideration and of all other electronic devices in the equipment. 
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RATING SYSTEMS FOR ELECTRONIC 
DEVICES 
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 
e PACKING AND DOCUMENTATION ACCEPTANCE 
e SHIPPING 

GROUP A ACCEPTANCE 

Sub- Parameters 
group 

A1 Visual and Mechanical Inspection, 
Major 
Minor 

*A2 Inoperative failure (electrical and mechanical) 

A3 DC parameters 

hFE ranges o 

A4 AC parameters at 25° C and 
DC parameters at high temperature 

o Applicable when hFE is guaranteed as min and max 

• Definition of electrical inoperative: 

- open or short circuit 

Temp. Insp. oc Level 

I 

25°C II 

25°C II 

54 

Acceptablee quality 
level (AQL) 

Hermetic and 
molded packages 

0.25 
1 

0.15 

0.65 

1 

2.5 

- < 80% of guaranteed spec value for: BVc80 , BVcEO• BVcER• BVcES• BVcEv. BVEso 

- > 200% of guaranteed spec value for: V CE(sat) 
- > 200% of guaranteed spec value for: I ceo; IcEs· I cEo. lcEv at 50% guaranteed BV value 

- > 150% of guaranteed max spec values for h FE 

- < 50% of guaranteed min spec values for hFE 

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

51 



HANDLING OF POWER PLASTIC 
TRANSISTORS 
PRECAUTIONS FOR PHYSICAL HANDLING OF POWER PLASTIC TRANSISTOR [T0-220, 
SOT-93, T0:.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 

Fig. 3- Angles for lead wire bending 

a b 
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Fig. 2- Lead forming or cutting mechanism 
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HANDLING OF POWER PLASTIC 
TRANSISTORS 

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

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

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

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

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

3.1. Tolerable conditions are 260°C for 10 sec or 350°C for 3 sec. The graphs in fig. 4 give an idea of the 
excess junction temperature during the soldering process for a T0-220 (Versawatt). It is also im
portant to use sui~able fixes for the tin baths to avoid deterioration of the leads or of the package 
resin. 

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

Fig. 4- Junction temperatures during soldering 
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HANDLING OF POWER PLASTIC 
TRANSISTORS 
4. Mounting at heatsink 

To exploit best the performance of power transistors a heatsirik with Rth 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 Rth between device and heatsink can be im· 
proved by inserting a thin layer of silicone grease with 
fluidity sufficient to guarantee perfectly uniform distri· 
bution on the surface of the tab. The thermal resistance 
with and without silicone grease is given in fig. 6. An 
excessively thick layer or an excessive viscosity of the 
grease can degrade the Rth. 

5. Heatsink problems 
The most important aspect from the point of view of 
reliability of a power transistor is that the heatsink 
should be dimensioned to keep the TJ of the device as 
low as possible. From the mechanical point of view, 
however, the heatsink must be realized so that it does 
not damage the device. 
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Fig. 6 - Contact thermal resistance 
vs. insulator thickness. 
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HANDLING OF POWER PLASTIC 
TRANSISTORS 

5.1. The planarity of the contact surface between dev1ce and heatsink must be < 25 11m for T0-220, 
SOT -93, T0-126 (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 

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. 
This is dangerous because it may lead to distortion of the tab as men· 
tioned before. 

5.3. A very serious problem is that of the rigidity between heatsink, device 
and printed circuit board. Once the device and the heatsink are me· 
chanically connected, and the heatsink is fixed to the apparatus fra· 
me, the device and the PCB are bound together by the leads of the 
devices. A solution of this type is extremely dangerous. 
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Fig. 8 -Suggested screw 

T 
'•o1..c 
I 





ACCESSORIES AND MOUNTING 
INSTRUCTIONS 
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ACCESSORIES AND MOUNTING 
INSTRUCTIONS 

T0-3 

~ 
ACCESSORY MECH. 

ASSEMBLY NUMBER MATERIAL DATA 

TYPE Q ty Page 

CHEESE HEAD 

SCREWS 2 NOT AVAILABLE FROM SGS 

SLOTTED 

~ MICA * 1 CDA J126A MICA 64 
WASii::.R 

INSULATING 

~ 
2 CDA 31~5A NYLON 65 BUSHES 

WASHERS 2 NOT AVAILABLE FROM SGS 

'? LOCK 
2 NOT AVAILABLE FROM SGS 

WASHERS 

HEXAGON 
NOT AVAILABLE FROM SGS 

~/ 
4 

NUTS 

, ~ SOLDER LUG 1 NOT AVAILABLE FROM SGS 

(? 

* CDA3126B FOR MODIFIED T0-3 (see 2N6032 and 2'116033) 

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

SOT-93 

\_ 
'"--

% 
@ 
@ :;:= 
~~~ 

ACCESSORY 

TYPE 

CHEESE HEAD 

SCREWS 
SLOTTED 

MICA 

WASHER 

INSULATING 

BUSHES 

WASHERS 

LOCK 

WASHERS 

HEXAGON 

NUTS 

SOLDER LUG 

Maximum torque (applied to mounting flange) 
Recommended: 0.55 Nm 
Maximum: 1 Nm. 
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MECH 
ASSEMBLY NUMBER MATERIAL DATA 

Qty Page 

1 NOT AVAILABLE FROM SGS 

1 COA 3154 MICA 65 

1 CDA 3155 C NYLON 65 

1 NOT AVAILABLE FROM SGS 

1 NOT AVAILABLE FROM SGS 

2 NOT AVAILABLE FROM SGS 

1 NOT AVAILABLE FROM SGS 



ACCESSORIES AND MOUNTING 
INSTRUCTIONS 

T0-126 (SOT -32) 

ACCESSORY 

TYPE Qty 

CHEESE HEAD 

SLOTTED 

LOCK 

,1\SHER 

MICA 

WASHER 

WASHER 

LOCK 

WASHER 

HEXAGON 

NUT 

HEAT SINK 
max 2mm __ 

5-0340/3 

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

60 

MECH. 
ASSEMBLY NUMBER MATERIAL DATA 

Page 

NOT AVAILABLE FROM SGS 

STEEL C 72 
COA 3164 

UNI 3545 
67 

COA 3162 MICA 66 

NOT AVAILABLE FROM SGS 

NOT AVAILABLE FROM SGS 

NOT AVAILABLE FROM SGS 



ACCESSORIES AND MOUNTING 
INSTRUCTIONS 

T0-220 

ACCESSORY 

~ '":::: """ Q ,, 

SCREW 
SLOTTED 

RECTANGULAR 

WASHER 

--~ MICA 

WASHER 

INSULATING 

// 
BUSHE 

~ 
WASHER 

LOCK 

~ 
WASHER 

HEXAGON 

NUTS 

t:> 

\ ~ SOLDER LUG 

S-Ol13Sfl 

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

1 

1 

1 

1 

1 

1 

2 

1 
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MECH. 

ASSEMBLY NUMBER MATERIAL DATA 

Pagt' 

NOT AVAILABLE FROM SGS 

COA3163 67 

CDA 3159 MICA 66 

COA 31558 ~VLON 65 --

NOT AVAILABLE FROM 5 GS 

NOT AVAILABLE FROM SGS 

NOT AVAILABLE FROM SGS 

NOT AVAILABLE FROM SGS 



ACCESSORIES AND MOUNTING 
INSTRUCTIONS 

T0-220 

HEAT SINK 
max 2 mm 

~ 
~~ 
-~ 

ACCESSORY 

TYPE 

CHEESE HEAD 

SCREWS 

SLOTTED 

INSULATING 

BUSHING 

MICA 

INSULATOR 

METAL 

WASHER 

LOCK 

WASHER 

NUTS 

s-oJe9tJ 

Maximum torque (applied to mounting flange) 
Recommended: 0.55 Nm 
Maximum: 0.7 Nm. 
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MECH. 
ASSEMBL V NUMBER MATERIAL DATA g,, Page 

1 NOT AVAILABLE FROM SGS 

-

1 COA 31558 NYLON 65 

1 CDA 3159 MICA 66 

1 NOT AVAILABLE FROM SGS 

1 NOT AVAILABLE FROM SGS 

2 NOT AVAILABLE FROM SGS 



ACCESSORIES AND MOUNTING 
INSTRUCTIONS 

SOT-82 and T0-126 

MECH. 
ACESSORY ASSEMBLY NUMBER MATERIAL OATA 

TYPE Q.TA' 

~ SPRING AVAILABLE STEEL 4-C 
CLIP I ONLY ON c 100 3004 

REQUEST UN! 3Sl.S 

AVAILABLE 
4-C r MICA I ONLY ON MICA 
3003 WASHER REQUEST 

R125 
R3 

10 

14 

4-C-3003 l.-C-3004 
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ACCESSORIES AND MOUNTING 
INSTRUCTIONS 

CDA3126A 

30.1 

CDA 31268 

42 

64 



CDA 3154 

CDA 3155 

ACCESSORIES AND MOUNTING 
INSTRUCTIONS 

25 
0.05 

.iB 
ca==ti 

_Qill~ r 
A- 0024/Z 

Suffix Package 

I--A,---t_T..:.0_-3_+_6.:....c40to6.60 3.00to3.10 4.00to4.05 1.1 max 1.55to1.65 

B T0-220 5.30to5.50 3.00to3.10 3.83to3.88 0.60to0.65 1.70to 1.80 

C SOT-93 6.40to6.60 3.00to3.10 4,00to4,05 1.3 to1.4 2,7 to2.9 

Material: Nylon; Dimensions: mm. 
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ACCESSORIES AND MOUNTING 
INSTRUCTIONS 

CDA 3159 

CDA 3162 

A- 002513 

66 

+ !! 
i: 0.10 

_ __.,:J...o.os 

A-00261 3 



CDA 3163 

CDA 3164 

ACCESSORIES AND MOUNTING 
INSTRUCTIONS 

~--..h-G
~~~ lL 51 I : b.2 .I I 1.6 

A-0023/3 

A-002211 

MATERIAL: Sleet nickel plated 
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DATASHEETS 
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BD157 
BD158 
BD159 EPITAXIAL PLANAR NPN 

ADVANCE DATA 

LOW POWER FAST SWITCHING 

The 80157, 80158 and 80159 are silicon epitaxial planar NPN transistors in T0-126 
plastic package, intended for applications in output stages for television, radio, phonograf 
and other consumer product. 

ABSOLUTE MAXIMUM RATINGS 

V cso Collector-base voltage (IE = 0) 
V cEo Collector-emitter voltage (I 8 = 0) 
V EBO Emitter-base voltage (I c = 0) 
lc Collector current 
I eM Collector peak current 
I 8 Base current 
Ptot Total power dissipation at T case < 25°C 
T stg Storage temperautre 
TJ Junction temperature 

INTERNAL SCHEMATIC DIAGRAM 

·4: 
MECHANICAL DATA 

(1) Wtlh1n lhts re-giOf'llhe cross·sectJOO of the IE"ads ts uncontrollt>d 

10/84 

1.2 
058 

70 

BD157 

275V 
250V 

78"'" 

BD158 BD159 

325V 375V 
300V 350V 
5V 

0.5A 
1A 

0.25A 
20W 

-65 to 150°C 
150°C 

Dimensions in mm 

T0-126 (SOT-32) 



THERMAL DATA 

Rth ]-Case Thermal resistance junction-case 

80157 
80158 
80159 

max 6.25 °C/W 

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

Parameter Test conditions Min. Typ. Max. Unit 

lcso Collector cutoff V CB = rated V CBO 100 f./. A 
current (IE = 0) 

lEBO Emitter cutoff V 8 E = 5V 100 f.J.A 
current (I c = 0) 

VcEo * Co II ecor-em itter lc = 1mA 
voltage for 80157 250 v 

for BD158 300 v 
for 80159 350 v 

hFE * DC current gain lc = 50mA VeE= 10V 30 240 -

* Pulsed: pulse duration= 300JLS, duty cycle= 1.5% 
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' ' 80175 80176 
80177 80178 
80179 80180 EPITAXIAL-BASE NPN/PNP 

MEDIUM POWER LINEAR AND SWITCHING APPLICATIONS 

The 80175, 80177 and 80179 are silicon epitaxial-base NPN power transistors in Jedec 
T0-126 plastic package intended for use in medium p"ower linear and switching applications. 
ThecomplementaryPNP types are the 80176,80178 and 80180. 

ABSOLUTE MAXIMUM RATINGS 

Vcso 
VcEo 
VEBO 
lc 
I eM 

Ptot 
T stg 

TJ 

Collector-base voltage (IE = 0) 
Collector-emitter voltage (I 8 = 0) 
Emitter-base voltage (lc = 0) 
Collector current 
Collector peak current 
Total power dissipation at T case ~ 25°C 
Storage temperature 
Junction temperature 

* For PNP types voltage and current are negative 

INTERNAL SCHEMATIC DIAGRAMS 

:~: 
MECHANICAL DATA 

1.2 
Q58 

N 

7 
0 .., 

NPN BD175 BD177 BD179 
PNP* BD176 BD178 BD180 

78"'" 

45V 60V 80V 
45V 60V 80V 

5V 
3A 
7A 
30V 

-65 to 150°C 
150°C 

Dimensions in mm 

(I) W1lh1n th1s regiOn the cross·sr-chon of the lt>ads IS uncontrolled T0-126 (SOT -32) 

10/84 72 



THERMAL DATA 

Rth ]-case Thermal resistance junction-case 

80175 80176 
80177 80178 
80179 80180 

max 4.16 °C/W 

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

Parameter Test conditions 

Ieee Collector cutoff for 80175/76 Vee= 45V 
current (IE = 0) for 80177/78 Vee= 60V 

for 80179/80 Vee =80V 

lEBO Emitter cutoff VEe= 5V 
current (I e = 0) 

VeEo (sus) * Collector-emitter le = 100mA 
sustaining voltage for 80175/76 

for 80177/78 
for 80179/80 

VeE (sat) * Collector-emitter 
saturation voltage 

le = 1A 18 = 0.1A 

VeE * Base-emitter volt. le = 1A VeE =2V 

hFE * DC current gain le = 150mA VeE =2V 
le = 1A VeE =2V 

hFE groups** 6 
10 le = 150mA VeE =2V 

(only BD 175/6) 16 

fT Transition freq. lc =250mA VeE= 10V 

* Pulsed: pulse duration = 300/Js, duty cycle .;;;;; 1.5% 
** Only on request 
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Min. Typ. Max. Unit 

100 JlA 
100 !lA 
100 JlA 

1 rnA 

45 v 
60 v 
80 v 

0.8 v 

1.3 v 
40 -
15 -
40 100 -
63 160 -
100 250 -

3 MHz 



102 

10 

I, 80175 80176 
80177 80178 
80179 80180 

Safe operating areas Ic 
(A) 

rc 

Ic 

G- 372611 

MAX PULSED *PULSE OPERATION 

" I ' 100 J-15-

MAX CONTINUOUS "-,ops 

DC OPERATION~ 1ms i\ 

" 1\ \ 

' ' 
1\ 

*FOR SINGLE NON 
1\ 

DC current gain (NPN types) 

,,. ... 

10-' . '' 10"1 
. ' . 

VeE = 2V 

\ 

4 ' ' lc CAl 

REPETITIVE PULSE 

BD 1751176 1--
BD 177/178 
BD 179/180 

6 8 6 8 

10 VeE (V) 

DC current gain (PNP types) 

10' 

10 

74 

. '. ro-' 4 ' • 
1 

G- 3703 

VcE=-2V 

" :-... 

. '' -lc CAl 



lc 
(A) 

1.5 

0.5 

0 

VcE!sal) 
(V) 

0.5 

0 

DC transconductance (NPN types) 

G 3720 

VeE :2V 

I 

0.5 

Collector-emitter saturation voltage 
(NPN types) 

\ 
\ 

lc :0.5A\1A 

\ 

4 •• 

10"3 1Q-2 

\ 
A \'A 

' 
4 •• 

10-1 

i' 

G 3728 

4 • 8 
Is (A) 

-lc 
(A) 

1.5 

~ ~ f 
' ' ' I , 

"'· ·""··· 

80175 80176 
80177 80178 
80179 80180 

DC transconductance (PNP types) 

G-3704 

ll =- v 

L 

o.5 H---t-H-t--1-t-fr--HH---t-H-t--H-+-H 

0 

-vcE!sall 
(V l 

0.5 

0.5 

Collector-emitter 
(PNP types) 

saturation voltage 

G 3705 

lc=-JA 

I' 
lc =-2A 

~c=-1A 

'c=-O.s ~ 
1-...........L I I II 

0 I II II 
10"' 10"' -Is (A) 
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80175 80176 
80177 80178 

\. 80179 80180 

Collector-emitter saturation voltage 

VcE(sat 

( v) 
l 

VBE(sat 

(V) 

0.5 

0 

' 

) 

(NPN types) 

v 
/ 

v 

-
hFE"10 

6 ' 

Base-emitter saturation voltage 
(NPN types) 

/ 
/ 

--- hFE=10 

6 8 

G 3722 

6 ' 
'c <A> 

G-3723 

6 • 
lc(AI 

-VcE(sat 

(V) 

-VeE(sat 

(V) 

0.5 

0 

76 

Collector-emitter saturation voltage 
(PNP types) 

) 

-
10_, ' 'j 

1 

./ 

/ 

hFE =10 

Base-emitter saturation voltage 
(NPN types) 

) 

7 
/ ---
hFE='O 

6 8 
10-1 

G 3706 

' ' -Ic<Al 

G 3707 -

6 8 

-Ic<Al 



t 
(f'S) ' 

' 
' 

2 

10-1 

Ptot 
(W) 

28 

24 

20 

16 

12 

4 

Saturated switching 
(NPN types) 

characteristics 

G 3724 -

vcc=Jov 
1s1 =-1s2 
hfE=10 

f--

I;;: ' r- Is 

.............. 1-- It ' 
I 

I on 

2 ' ' 2 ' ' . 10_, lc(A) 

Power derating chart 

G 3729 

I\ 
1'-

1\. 

1'\ 
1'\ 

1\. 

'\. 
o 20 40 60 60 100 120 Tcase<'C > 
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t 
(f'S) 

10-

8 

' 
' 

2 

8 

I 

80175 80176 
80177 80178 
80179 80180 

Saturated switching 
(NPN types) 

characteristics 

G 3708 

' 

Vcc=-JOV 
161 =-162 
hfE=10 

......... 
Is K 

-.......... r-
r--I- It 

I on 

10_, 



80233 80234 
80235 80236 
80237 80238 EPITAXIAL -BASE NPN I PNP 

MEDIUM POWER LINEAR AND SWITCHING APPLICATIONS 

The BD 233, BD 235 and BD 237 are silicon epitaxial-base NPN power transistors in 
Jedec T0-126 piastic pac~age 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 
PNP* 

V cso Collector-base voltage (IE = 0) 
V cEo Collector-emitter voltage (I 8 = 0) 
V CER Collector-emitter voltage ( R8 E = 1 KD) 
V EBO Emitter-base voltage (I c = 0) 
lc Collector current 
I eM Collector peak current 
Ptot Total power dissipation at T case .;;; 25°C 
T stg Storage temperature 
T1 Junction temperature 

* For PNP types voltage and current values are negative 

INTERNAL SCHEMATIC DIAGRAMS 

:~: 
MECHANICAL DATA 

(1) W1lh•n th1s regoon !he ~:ross·seCI•on of the- lea.ds 1s uncontrolled 

10/84 

27""" 

1.2 

Q58 

78 

BD233 BD235 BD237 
BD234 BD236 BD238 

45V 60V 100V 
45V 60V 80V 
45V 60V 100V 

5V 
2A 
6A 

25W 
-65 to 150°C 

150°C 

Dimensions in mm 

'"'' T0-126 (SOT-321 



t' 

THERMAL DATA 

R1h i-case Thermal resistance junction-case 

80233 80234 
80235 80236 
80237 80238 

max 5 °C/W 

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

Parameter Test conditions 

lcao Collector cutoff for 80233/34 V cs= 45V 
curr·ent (IE= Q) for 80235/36 V elF 60V 

for 80326/38 V cs= 1 OOV 
T case= 150oc 
for 80233/34 V cs=45V 
for 80235/36 V cs=60V 
for 80237/38 V elF 1 OOV 

lEBO Emitter cutoff V Ea==5V 
current (I c =0) 

V cEo (sus)*Collector-emitter lc =100 rnA 
sustaining voltage for 80233/34 

for 80235/36 
for 80237/38 

VeE (sat) • Collector-emitter lc =1A I 8 =0.1A 
saturation voltaae 

VaE* Base-emitter voltage lc =1A V cE==2V 

hFE * DC current gain lc =150mA V ce=2V 
lc =1A V ce=2V 

fr Transition frequency lc =250mA V ce=10V 

hFE1 lhFE2 *Matched pairs 
80233 I 80234 

I c =150mA V ce=2V 

8D235IBD236 
80237 I 80238 

*Pulsed: pulse duration= 300 JlS, duty cycle ::51.5% 
For PNP types voltage and current values are negative 
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Min. Typ. Max. Unit 

100 !!A 
100 !!A 
100 11A 

2 rnA 
2 rnA 
2 rnA 

1 rnA 

45 v 
60 v 
80 v 

0.6 v 

1.3 v 

40 -
25 -

3 MHz 

1.6 -



80233 80234 
80235 80236 
80237 80238 

Safe operating areas Ic 
(A) 

10"' 

lc MAX (PULSED) 

Ic MAX (CONTINUOUS) 

DC OPERATION 

*FOR SINGLE NON 
I- REPETITIVE PULSE 

6 8 

G 3718/1 -
_ *PULSED OPERATION 

I 
\. 100 ,us fLI\ 
\ ~5 

1~ ~ 
~ ~ 

i\ ~ 

,, 
' -

' 1\ 
BO 233/4-

~J 80235/6-
60237/8 

6 8 

10 VeE ( V ) 

DC current gain (NPN types) DC current gain (PNP types) 

10' 
1..,.. j... 

I 

10 
4 6 • 4 6. 

lQ-2 1Q-1 

VeE = 2V 

f\ 

1 

G 3719 

4 6. 

ls<Al 

80 

hFE • 

102 

I 

10 
4 6. 

1 

G 3703 

VeE=- 2V 

I 

' 1'\ 
I 

4 6' 
-le <Al 



lc 
(A) 

DC transconductance (NPN types) 
G- 3720 

1.5 H-+-+-+-++1f-+I+-H-+--+-t-++1--+-l-l 

VeE =2V 

0.5 

0 0.5 

Collector-emitter saturation voltage 
(NPN types) 

VcE(satl 

(V) 

0.5 

0 

I0-3 

lc=0.5A 

"-
4 6 • 

10-2 

lA 

1\ 

~ 

i"ooo 

G 3 2 - 7 1 

I 

\ 
~A A 

\. 
...... 

468 .2 468 

10·1 IslA) 

-lc 
(A) 

1.5 

80233 80234 
80235 80236 
80237 80238 

DC transconductance (PNP types) 

G-3704 

o.5 H-t-H-t-+--1--lt--+-H-t-H-1-+--1-t-+-l 

0 

-VcE(sat) 

(V) 

0.5 

0 

81 

0.5 

Collector-emitter 
(PNP types) 

saturation voltage 
G-3705 

I 

'c=-JA 

I' 
Ic=-2A 

[\lc=-1A 

Ic=-0.5 tN..JI 
"'-....!. J I II 

1 II I 
·Is (A) 



80233 80234 
80235 80236 
80237 80238 

Collector-emitter 
(NPN types) 

saturation voltage 

VcE(satl 

( v) 

VBE(sat 
(V) 

) 

OS 

/ 
/ 

-
hFE:10 

Base-emitter saturation voltage 
(NPN types) 

/ 
/ 

--- hFE=10 

I 
! 

i 
' 8 w-' 

G 3722 

' ' lc (A) 

G-3723 

' 8 Ic(A) 

Collector-emitter saturation voltage 

-vcE(sat 

(V) 

) 

l 

w-' 

-VeE( sat 
(V) 

0.5 

) 

(PNP types) 

-
I; 

'1 
1 

/ 

/ 

hFE :10 

Base-emitter saturation voltage 
(PNP types) 

/ 
..-/' 

---
hfE=10 

' 8 w-' 

82 

G 3706 -

G 3707 

' 8 
-Ic(A) 



t 
()JS} 8 

Ptot 
(W} 

20 

10 

0 

Saturated switching characteristics 
(NPN types) 

: 

Vcc=30V 
1e1 =-1e2 
hFE=10 

~ ......... 
r-. ts 

~ t-. ,, 
ton 

6 8 

Power derating chart 

"-"-h 
K 

1'\. 

" 1'\. 

" 1'\. 

" 1'\. 

so 100 

' 

~ 

' 

G 372 4 

6 8 

•c<Al 

G 3725 

'\. 

" 

83 

t 
(ps) 

8 

' 

2 

I 

80233 80234 
80235 80236 
80237 80238 

Saturated switching 
(PNP types) 

characteristics 

G 3708 

' 
Vcc=-30V 
1e1 =-1s2 
hFE= 10 

......... 
ts ........ ......_ 

t-
t- 1-

,, 
ton 

' ' 6 8 
10-1 -•c <Al 



80239 80240 
80239A 80240A 
802398 802408 
80239C 80240C EPITAXIAL-BASE NPN/PNP 

MEDIUM POWER LINEAR AND SWITCHING APPLICATIONS 

The 80239, BD239A, BD239B and BD239C are silicon epitaxial-base NPN power transistors 
in Jedec T0-220 plastic package, intended for use in medium power linear and switching 
applications. The complementary PNP types are 80240, BD240A, BD240B and BD240C 
respectively. 

ABSOLUTE MAXIMUM RATINGS NPN 80239 BD239A BD239B BD239C 
PNP* 80240 BD240A BD240B BD240C 

VeER 
VcEo 
VEBO 
lc 
I eM 
Is 
Ptot 

Collector-emitter voltage (R 8 E = 100!1) 
Collector-emitter voltage (I 8 = 0) 
Emitter-base voltage (lc = 0) 
Collector current 
Collector peak current 
Base current 
Total power dissipation at T case,;;; 25°C 

Tamb,;;; 25oC 
Storage temperature 
Junction temperature 

55V 
45V 

* For PNP types voltage and current values are negative 

INTERNAL SCHEMATIC DIAGRAMS 

MECHANICAL DATA 
:~: 

Collector connected to tab. 

10/84 84 

70V 90V 
60V 80V 

5V 
2A 
4A 

0.6A 
30W 
2W 

-65to 150°C 
150°C 

115V 
100V 

Dimensions in mm 

T0-220 



THERMAL DATA 

Rthj-case 

Rthj-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

. J 

80239 80240 
80239A 80240A 
802398 802408 
80239C B0240C 

max 4.17 °C/W 
max 62.5 °C/W 

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

Parameter Test conditions Min. Typ. Max. Unit 

I cEO Collector cutoff for B0239/40/39A/40A 
current (1 8 = 0) VeE =30V 0.3 mA 

for B0239B/40B/39C/40C 
VeE= 60V 0.3 mA 

IcEs Collector cutoff for 80239/40 VeE= 45V 0.2 mA 
current (V BE = 0) for B0239A/40A VeE= 60V 0.2 mA 

for 802398/408 VeE= 80V 0.2 mA 
for B0239C/40C VeE= 100V 0.2 mA 

lEBO Emitter cutoff VEB = 5V 1 rnA 
current (lc = 0) 

V CEO(sus) * Collector-emitter lc = 30mA 
sustaining voltage for 80239/40 45 v 
0 8 = 0) for B0239A/40A 60 v 

for B0239B/40B 80 v 
for B0239C/40C 100 v 

V CE(sat) * Collector-emitter lc = 1A 18 = 0.2A 0.7 v 
saturation voltage 

VBE(on) * Base-emitter 
voltage 

lc = 1A VeE=:._ 4V 1.3 v 

hFE * DC current gain lc = 0.2A VeE =4V 40 -

lc = 1A VeE= 4V 15 -

hte Small signal lc = 0.2A VeE= 10V 
current gain f = 1KHz 20 -

lc = 0.2A VeE= 10V 
f = 1 MHz 3 -

* Pulsed: pulse duration = 300J.Ls, duty cycle< 2%. 
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80239 80240 
80239A 8024DA 
802398 802408 
80239C 80240C 

Safe operating areas 

lct-1AX PULSED *PULSE OPI'.~~+IbN 
11111111 \ \ 

I I I I IIIII 
lcMAX CONTINUOS \ 

T TTnniT \ \ 
DC OPERATICJN~ \ 
-*FOR SINGLE NON 
1-- REPETITIVE PULSE 

I i i IIIII 
I I I IIIII 

1---- 90239/40 f--l. 

il0239Af40A 
BD239B/40B 

1 BD239C/40C 
• s e 

10 

For the others characteristics curves see TIP31/TIP32 series. 

86 

G 5696 -

100ps 
1ms 
5ms 



EPITAXIAL-BASE NPN/PNP 

80241 80242 
80241 A B0242A 
802418 802428 
B0241C 80242C 

MEDIUM POWER LINEAR AND SWITCHING APPLICATIONS 

The 80241, 8D241A, 802418 and 8D241C are silicon epitaxial-base NPN power tran
sistors in Jedec T0-220 plastic package, intended for use in medium power linear and 
switching applications. The complementary PNP types are the 80242, 8D242A, 802428 
and 8D242C respectively, 

ABSOLUTE MAXIMUM RATINGS NPN BD241 BD241A 802418 8D241C 
PNP* BD242 BD242A BD242B BD242C 

VeER 
VcEo 
VEBO 
lc 
I eM 

Is 
Ptot 

Collector-emitter voltage ( R8 E = 1 OOS1) 
Collector-emitter voltage (1 8 = 0) 
Emitter-base voltage (lc = 0) 
Collector current 
Collector peak current 
Base-current 
Total power dissipation at T case~25~C 

Tamb~25°C 
Storage temperature 
Junction temperature 

55V 
45V 

* For PNP types voltage and current values are negative 

INTERNAL SCHEMATIC DIAGRAM 

:~: 
MECHANICAL DATA 

Collector connected to tab. 
10.4"*' 

87 

70V 90V 
60V BOV 

5V 
3A 
5A 
1A 

40W 
2W 

-65 to 150°C 
150°C 

115V 
100V 

Dimensions in mm 

T0-220 

10/84 



80241 80242 
80241A B0242A 
802418 802428 
80241 C B0242C 

THERMAL DATA 

Rth J-case 
Rth J-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

max 3_13 oc;w 
max 62.5 oc/W 

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

Parameter Test conditions 

leEO Collector cutoff for 80241/42/41A/42A 
current (1 8 = 0) VeE= 30V 

for 80241 8/428/41C/42C 
VeE= 60V 

IcEs Collector cutoff for 80241/42 VeE= 45V 
current (VsE = 0) for 80241A/42A VeE= 60V 

for 802418/428 VeE= 80V 
for 80241C/42C VeE= 100V 

lEBO Emitter cutoff VEB = 5V 
current (lc = 0) 

VeEO (sus) *Collector-emitter le = 30mA 
sustaining voltage for 80241/42 
(19 = Q) for 80241A/42A 

for 802418/428 
for 80241C/42C 

VeE (sat) * Collector-emitter lc = 3A Is= 0.6A 
saturation voltage 

VsE (on) * Base-emitter lc = 3A VeE= 4V 
voltage 

hFE * DC current gain lc = 1A VeE= 4V 
lc = 3A VeE= 4V 

hte Small signal lc = 0.5A VeE= 10V 
current gain f = 1KHz 

· lc = 0.5A VeE= 10V 
f = 1 MHz 

*Pulsed: pulse duration= 300f.LS, duty cycle ~2%. 
For PNP types voltage and current values are negative 
For the characteristics curves see Tl P31/TI P32 series 
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Min_ Typ. Max. Unit 

0.3 mA 

0.3 mA 

0.2 mA 
0.2 mA 
0.2 mA 
0.2 mA 

1 mA 

45 v 
60 v 
80 v 
100 v 

1.2 v 

1.8 v 

25 -
10 -

20 -

3 -



EPITAXIAL-BASE NPN/PNP 

POWER LINEAR AND SWITCHING APPLICATIONS 

80243 
80243A 
802438 
80243C 

80244 
80244A 
802448 
80244C 

The 80243, BD243A, BD243B and BD243C are silicon epitaxial-base NPN power tran
sistors in Jedec T0-220 plastic package, intended for use in medium power linear and 
switching applications. The complementary PNP types are the 80244, BD244A, BD244B 
and 244C respectively. 

ABSOLUTE MAXIMUM RATINGS NPN 80243 B0243A 802438 80243C 
PNP* 80244 80244A 802448 80244C 

Vcso 
VcEo 
VEBO 
lc 
I eM 
Is 
Ptot 
T stg 

TJ 

Collector-base voltage (IE = 0) 
Collector-emitter voltage (I 8 = 0) 
Emitter-base voltage Oc = 0) 
Collector current 
Collector peak current 
Base current 
Total power dissipation at T case.;;;25°C 
Storage temeprature 
Junction temperature 

45V 
45V 

* For PNP types voltage and current values are negative. 

INTERNAL SCHEMATIC DIAGRAMS 

60V 80V 
60V 80V 

5V 
6A 
10A 
2A 

65W 
-65 to 150°C 

150°C 

100V 
100V 

:~: :~: 
MECHANICAL DATA Dimensions in mm 

Collector connected to tab. 

T0-220 
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80243 
80243A 
802438 
8D243C 

80244 
80244A 
302448 
B0244C 

THERMAL DATA 

Rth J-case 
Rth j-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

max 1.92 °C/W 
max 62.5 oc;w 

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

Parameter Test conditions 

I cEO Collector cutoff for BD243/44/43A/44A 
current (1 8 = 0) VeE= 30V 

for BD243B/44B/43C/44C 
VeE= 60V 

IcEs Collector cutoff for BD243/44 VeE= 45V 
current (VsE = 0) for BD243A/44A V cF = 60V 

for BD243B/44B VeE = 80V 
for BD243C/44C VeE= 100V 

lEBO Emitter cutoff VEB = 5V 
current (lc = 0) 

VcEo (sus)*Collector--emitter lc = 30mA 
sustaining voltage for BD243/44 
Os = 0) for BD243A/44A 

for BD243B/44B 
for BD243C/44C 

VeE (sat) * Collector-emitter lc = 6A Is= 1A 
saturation voltage 

VsE* Base-emitter lc = 6A VeE= 4V 
voltage 

hFE * DC current gain lc = 0.3A VeE= 4V 
lc = 3A VeE= 4V 

hte Small signal lc = 0.5A VeE= 10V 
current gain f = 1KHz 

lc = 0.50 VeE= 10V 
f = 1 MHz 

*Pulsed: pulse duration= 3001Ls, duty cycle .;;;2%. 
For PNP types voltage and current values are negative 
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Min. Typ. Max. Unit 

0.7 rnA 

0.7 rnA 
-

0.4 rnA 
0.4 rnA 
0.4 rnA 
0.4 rnA 

1 rnA 

45 v 
60 v 
80 v 
100 v 

1.5 v 

2 v 

30 -
15 -

20 -

3 -



-----------------

EPITAXIAL-BASE NPN/PNP 

COMPLEMENTARY POWER DARLINGTONS 

80331 80332 
80333 80334 
80335 80336 

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 

Vcso Collector-base voltage (IE= 0) 60V 80V 100V 

VcEo Collector-emitter voltage (1 8 = 0) 60V 80V 100V 

VEBO Base-emitter voltage lie= 0) 5V 

lc Collector current 6A 

I eM Collector peak current (tp<10 ms) 10A 

Is Base current 0.15A 

Ptot Total power dissipation at Tease ,;;25°C 60W 

Tstg Storage temperature -65 to 150°C 

Ti Junction temperature 150°C 

For PNP types voltage and current values are negative 

INTERNAL SCHEMATIC DIAGRAMS 

MECHANICAL DATA Dimensions in mm 

Ill Within this region the cross·section of the leads is uncontrolled SOT-82 
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80331 80332 
80333 80334 
80335 80336 

THERMAL DATA 

Rth i-case Thermal resistance junction-case max 2.08 °C/W 

ELECTRICAL CHARACTERISTICS 1Tcase=25°C unless otherwise specified) 

Parameter Test conditions Min. Typ. Max. Unit 

I ceo Collector cutoff V CB = rated V CBO 0.2 mA 
current (IE= 0) Tcase=150oC 2 mA 

I cEO Collector cutoff V CE = 1 /2 V CEO maX 0.5 mA 
current (1 8 =01 

lEBO Emitter cutoff VEe=5V 5 mA 
current llc=OI 

VcEisatl* Collector-emitter lc=3A la=12mA 2 v 
saturation voltage 

VeE * Base-emitter voltage lc=3A VcE=3V 2.5 v 

hFE* DC current gain lc=0.5A VcE3V 
for 80331. 80333, 80335 1900 -
for 80332, 80334, 80336 2700 -
lc=3A VcE=3V 
for 80331, 80333, 80335 750 -
for 80332, 80334, 80336 750 -
lc=6A VcE=3V 
for 80331, 80333, 80335 3000 -
for 80332, 80334, 80336 400 -

VF* Parallel diode IF=3A 1.8 v 
forward voltage 

hte Small signal lc=3A VcE=3V 
current gain f=1MHz 

for 80331, 80333, 80335 50 -
for 80332, 80334, 80336 150 -

ton Tur~-on time lc=3A Vcc=30V 1 2 p.S 

toft Turn-off time le1 = -la2 = 12mA 5 10 p.S 

* Pulsed: pulse duration = 300 p.S, duty cycle E;; 1.5% 
For PNP types voltage and current values are negative 
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Safe operating areas 

'c 
( Al 

10 

-1 
10 

DC current gain (NPN types) 

.... 

10' 
VCEa-JV 

I" 

/ 
v 

10' 

102 

1 

80331 80332 
80333 80334 
80335 80336 

G-5359 

1.11 II 
leMA~ P~L~Eb IJJ~~E o~ERIA~I~NIJ 

10,1JS 
lcMAX CONT. 

~ IOO,us 
]\,. 

I I "" 1ms 
DC OPERATION " 1\ I' 

1\. ' *FOR SINGLE NON \ " REPETITIVE PULSE 1\ 1\ 

' 
803311332-• 
80333/334 
90335/336 
I I 

10 

DC current gain (PNP types\ 

.... G-2600 

VcE=JV 

10' 

[/ 1\ 

10' 
..... v 

102 

1c CAl •c CAl 
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-tc 
(A) 

7.5 

0 

VCE(sa 

(V) 

I) 

80331 80332 
80333 80334 
80335 80336 

DC transconductance (NPN types) 

VcE=-3V 

IT 

IT 

3 -VeE (V) 

Collector-emitter saturation voltage 
(NPN types) 

Cl-260 1 

hFE=250 

2.5 7.5 tc (Al 

94 

tc 
(A) 

7.5 

2.5 

vcE(sa 

(V) 

1.5 

0.5 

0 

I) 

DC transconductance (PNP types) 

G-260 ' 

VcE=JV 

VeE (V) 

Collector-emitter saturation voltage 
(NPN types) 

~02 

lc=5t 
.,... 

JA 

lA 

0.5A 

18 (mAl 



-VCE(sat 

(V) 

0 

101 

10' 

10 

Collector-emitter saturation voltage 
(PNP types) 

G-2607 

) 

hFE=250 

2.5 7.5 -lc CAl 

Small signal current gain (NPN types) 

l,c~z:'. 

~ 

10 .. to-• I (MHZ) 

80331 80332 
80333 80334 
80335 BD336 

Collector-emitter satur-ation voltage 
(PNP types) 

G-2608 

-~~~~~-H~~~~+4~+4~+4~ 
(V) 

L5 

lc:-5A 

JA 

-1A 

-0.5A 

0.5 

3 -18 (mAl 

Small signal current gain (PNP types) 
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t:~;:;~ 
102 

I' 10 

I (MHz) 
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I 
(JIS) 

l!r' 

80331 80332 
80333 80334 
80335 80336 

Saturated switching characteristics 
(NPN types) 

G-251111 

hFE=250 
vcc=3ov 
•at•-tez 

tr 

~ r- r- ~---~ 

I on_ 

lc !Al 
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I ,,.., 

Saturated switching characteristics 
(PNP types) 

G-U1011 

hfE= 250 
vcc=-3ov 
'e•=-•sz 

It 

r-- Is 

ton 

. 
-lc (A) 



EPITAXIAL-BASE NPN/PNP 

80433 80434 
80435 80436 
80437 80438 

MEDIUM POWER LINEAR AND SWITCHING APPLICATIONS 

The BD 433, BD 435 and BD 437 are silicon epitaxial-base NPN power transistors in 
Jedec T0-126 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 

Vcso 
VcEs 
VcEo 
VEBO 
lc 
I eM 
Is 
Ptot 
T stg 

Ti 

Collector-base voltage (IE = 0) 
Collector-emitter voltage (V BE = 0) 
Collector-emitter voltage (I 8 = 0) 
Emitter-base voltage Oc = 0) 
Collector current 
Collector peak current (t.;;; 1 Oms) 
Base current 
Total power dissipation at T case .;;; 25°C 
Storage temperature 
Junction temperature 

NPN 80433 80435 80437 
PNP* 80434 80436 85438 

22V 32V 45V 
22V 32V 45V 
22V 32V 45V 

5V 
4A 
7A 
1A 

36W 
-65 to 150°C 

150°C 

* For PNP types voltage and current values are negative 

INTERNAL SCHEMATIC DIAGRAMS 

::4: :~: 
MECHANICAL DATA Dimensions in mm 

27max 7.8ma' 

I 
llus=· 1.2 

Q58 

(1) W1lh1n th1s reg100 !he cross·se<t1on of thl!' leads IS uncontrolled "'" T0-126 (SOT-32) 
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80433 80434 
80435 80436 
80437 80438 

THERMAL DATA 

Rth )-case 
Rthj-amb 

Thermal resistance junction-case 
Thermal resistance ju,nction-ambient 

max 
max 

3.5 ·c;w 
100 ·c;w 

ELECTRICAL CHARACTERISTICS (l case = 25•c unless otherwise specified) 

Parameter Test conditions 

I ceo Collector cutoff for 80433/34 V CB = 22V 
current (IE = 0) for 80435/36 V CB = 32V 

for 80437/38 V CB = 45V 

IcEs Collector cutoff for 80433/34 VeE= 22V 
current (V8E = 0) for 80435/36 VeE= 32V 

for 80437/38 VeE= 45V 

lEBO Emitter cutoff VEe= 5V 
current (lc = 0) 

V CEO (sus)* Collector-emitter lc = 100mA 
sustaining voltage for 80433/34 
(1 8 = 0) for 80435/36 

for 80437/38 

VeE (sat)* Collector-emitter lc = 2A Is = 0.2A 
saturation voltage for 80433/34 

for 80435/36 
~or 80437/38 

VeE * Base-emitter voltage lc = 10 mA VeE= 5V 
lc =2A VeE= 1V 

for 80433/34 
for 80435/36 
for 80437/38 

hFE * DC current gain lc = 10 mA VeE= 5V 
for 80433/34 
for 80435/36 
for 80437/38 

lc = 500mA VeE= 1V 
lc =2A Vee= 1V 

for 80433/34 
for 80435/36 
for 80437/38 

hFe/hFe2 *Matched pair lc = 500mA Vee= 1V 

fT Transition frequency lc = 250mA VeE= 1V 

• Pulsed: pulse duration = 300 f.IS, duty cycle = 1.5% 
For PNP types voltage and current values are negative 
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Min. Typ. Max. Unit 

100 f.IA 
100 f.IA 
100 f.IA 

100 f.IA 
100 f.IA 
'100 f.! A 

1 mA 

22 v 
32 v 
45 v 

0.2 0.5 v 
·0.2 0.5 v 
0.2 0.6 v 

0.58 v 

1.1 v 
1.1 v 
1.2 v 

40 130 -
40 130 -
30 130 -
85 140 -

50 -
50 -
40 -

1.4 -
3 MHz 



Safe operating areas 

DC current gain (NPN types) 

Ic 
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10 

80433 80434 
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80437 80438 
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Saturated switching characteristics 
(NPN types) 
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EPITAXIAL-BASE NPN/PNP 
80439 80440 
80441 80442 

MEDIUM POWER LINEAR AND SWITCHING APPLICATIONS 

The BD 439 and BD 441 are silicon epitaxial-base N PN power transistors in·Jedec T0-126 
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 80439 80441 
PNP* 80440 80442 

Vcso Collector-base voltage (IE = 0) 60V BOV 
VcEs Collector-emitter voltage (V BE = 0) 60V BOV 
VcEo Collector-emitter voltage (I 8 = 0) 60V BOV 
VEBO Emitter-base voltage Oc = 0) 5V 
lc Collector current 4A 
I eM Collector peak current (t < 1 Oms) 7A 
Is Base current 1A 
Ptat Total power dissipation at T case < 25°C 36W 
T stg Storage temperature -65 to 150°C 
TJ Junction temperature 150°C 

* For PNP types voltage and current values are negative 

INTERNAL SCHEMATIC DIAGRAMS 

:~: ~~: 
MECHANICAL DATA Dimensions in mm 

27ma-, 7.8max 

lias~· 1.2 
058 

(1) W1lh~n lhts regoo !he cro<>s-sechon ot the leads 1s uncontrolled ""' T0-126 (SOT-321 
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80439 80440 
80441 80442 

THERMAL DATA 

Rth j-case 
RthJ-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

max 
max 

3.5 °C/W 
100 oc;w 

ELECTRICAL CHARACTERISTICS (Tease 25°C unless otherwise specified) 

Parameter Test conditions 

lcso Collector cutoff for 80439/40 Vc8 = 60V 
current (IE = 0) for 80441/42 Vcs = 80V 

IcEs Collector cutoff for 80439/40 VeE= 60V 
current (V8 E= 0) for 80441/42 VeE= BOV 

lEBO Emitter cutoff VEB = 5V 
current (lc = 0) 

V cEo (sus)* Collector-emitter lc= 100mA for 80439/40 
sustaining voltage for 80441/42 
(IB = 0) 

VeE (sat) * Collector-emitter lc= 2A 18 = 0.2A 
saturation voltage 

VBE * Base-emitter voltage lc= 10 rnA VeE= 5V 
lc= 2 A VeE= 1V 

hFE * DC current gain lc= 10 rnA VeE= 5V 
for 80439/40 
for 80441/42 

lc= 500mA VeE= 1V 
for 80439/40 
for 80441/42 

lc= 2 A VeE= 1V 
for 80439/40 
for 80441/42 

hFE/ hFE2 *Matched pair lc= 500mA VeE= 1V 

fT Transition frequency lc= 250mA VeE= 1V 

* Pulsed: pulse duration = 300 f!S, duty cycle = 1.5% 

For PNP types voltage and current values are negative 
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Min. Typ. Max. Unit 

100 flA 
100 flA 

100 flA 
100 f!A 

1 rnA 

60 v 
80 v 

0.8 v 

0.58 v 
1.5 v 

20 130 -
15 130 -

40 140 -
40 140 -

25 -
15 -

1.4 -

3 MHz 



Safe operating areas Ic 
(A) 

10 
IC MAX PULSED 

lc MAX CONTINUOU 

I I I 
DC OPERATIONi+t 

*FOR SINGLE NON 
REPETITIVE PULSE 

80439 80440 
80441 80442 

-G 246511 

'ULSE )PERATIC N* 
1ps-f--

'" 5 

"" '~ ' ~ " " 100,us 

~ \ 1ms 
1\ 

\. 
10ms 

\ 
6D441/442 -i\ 

6D439/440 ~ 

10 

For the others characteristic curve see the 80433/80434 series 

10 2 VeE (V) 
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80533 80534 
80535 80536 
80537 80538 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 T0-220 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 

Vcso 
VcEs 
VcEo 
VEBO 
lc, IE 
Is 
Ptot 
T stg 
Ti 

Collector-base voltage (IE = 0) 
Collector-emitter voltage (V BE = 0) 
Collector-emitter voltage (I 8 = 0) 
Emitter-base voltage ( lc = 0) 
Collector and emitter current 
Base current 
Total power dissipation at T case< 25°C 
Storage temperature 
Junction temperature 

NPN BD533 BD535 BD537 
PNP* BD534 BD536 BD538 

45V 60V BOV 
45V 60V BOV 
45V 60V BOV 

5V 
SA 
1A 

sow 
-65 to 150°C 

150°C 

* For PNP types voltage and current values are negative 

INTERNAL SCHEMATIC DIAGRAMS 

:~: :::i: 
MECHANICAL DATA Dimensions in mm 

Collector connected to tab. 

T0-220 
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THERMAL DATA 

Rth j-case 
Rth J-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

80533 80534 
80535 80536 
80537 80538 

max 
max 

25 ·c;w 
70 °C/W 

ELECTRICAL CHARACTERISTICS (Tease 25°C unless otherwise specified) 

Parameter Test conditions 

lese Collector cutoff for 80533/34 V cs = 45V 
current (IE = 0) for 80535/36 V cs = 60V 

for 80537/38 V cs = 80V 

IcEs Collector cutoff for 80533/34 VeE= 45V 
current (V8 E = 0) for 80535/36 VeE= 60V 

for 80537/38 VeE= 80V 

JEBO Emitter cutoff VEB = 5V 
current (lc = 0) 

V cEo (sus)* Collector-emitter lc = 100mA for 80533/34 
sustaining voltage for 80535/36 
(18 = 0) for 80537/38 

VeE (sat) * Collector-emitter lc = 2A Is = 0.2A 
saturation voltage lc = 6A Is = 0.6A 

VsE * Base-emitter voltage lc = 2 A VeE= 2 V 

hFE* DC current gain lc = 10 rnA VeE= 5V 
for 80533/34 
for 80535/36 
for 80537/38 

lc = 500mA VeE= 2V 
lc =2A VeE= 2V 

for 80533/34 
for 80535/36 
for 80537/38 

fr Transition frequency lc = 500mA VeE= 1V 

hFE groups**: J lc = 2A VeE= 2 V 
lc = 3A VeE= 2 V 

K lc = 2A VeE= 2 V 
lc = 3A VeE= 2 V 

• Pulsed: pulse duration = 300 1'-s, duty cycle = 1 5% 
For PNP types voltage and current values are negative 
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Min. Typ. Max. Unit 

100 [LA 
100 [LA 
100 I'-A 

100 I'-A 
100 I'-A 
100 I'-A 

1 rnA 

45 v 
60 v 
80 v 

0.8 v 
0.8 v 

1.5 v 

20 -
20 -
15 -
40 -

25 -
25 -
15 -

1-

3 12 MHz 

30 75 -
15 -
40 100 -
20 -

"* Only on request 
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• 

10 

80533 80534 
80535 80536 
80537 80538 

Safe operating areas lc 
(A) 

10 

DC current gain (NPN types) 
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DC current gain (PNP types) 
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1.5 

0,5 

0 

109 

Base-emitter saturation voltage 
(PNP types) 

) 

hFE=10 

./ 
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G-2491 
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B0675A 
80677A 
80679A 
80681 

80676A 
80678A 
80680A 
80682 EPITAXIAL-BASE NPN I PNP 

MEDIUM POWER DARLINGTONS 
The BD675, 8D675A, 8D677, 8D677A, 8D679, 8D679A and 8D681 are silicon epitaxial
base NPN power transistors in monolithic Darlington configuration and are mounted in Jedec 
T0-126 plastic package. They are intended for use in medium power linear and switching 
applications. 

The complementary PNP types (the 80676, 8D676A, 80678, 80678A, 80680, 80680A 
and 80682 respectively) have same characteristics of NPN types but voltage and current 
values are negative. 

ABSOLUTE MAXIMUM RATINGS 

Vcso 
VcEo 
VEBO 
lc 
I eM 
Is 
Plot 
Tstg 
Ti 

Collector-base voltage (IE = 0) 
Collector-emitter voltage (I 8 = 0) 
Emitter-base voltage (lc = 0) 
Collector current 
Collector peak current (repetitive) 
Base current 
Total power dissipation at Tease <25°C 
Storage temperature 
Junction temperature 

INTERNAL SCHEMATIC DIAGRAMS 

NPN 

MECHANICAL DATA 

11~9""'" 1.2 
Q58 . 

(I) W1th1n lh1s re-gron !he cross-sect1on of tht> le"ads 1s uncontrolled 

10/84 
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80675 80677 80679 80681 
80675A 80677 A 80679A 

45V 
45V 

78max 

60V 80V 
60V 80V 

sv 
4A 
6A 

100mA 
40W 

-65 to 150°C 
150°C 

100V 
100V 

Dimensions in mm 

"'" T0-126 (SOT-32) 



THERMAL DATA 

Rth J-case Thermal resistance junction-case 
Rth J-amb Thermal resistance junction-ambient 

BD675A BD676A 
80677 A B0678A 
BD679A 80680A 
80681 80682 

max. 3.12 °C/W 
max. 100 °C/W 

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

Parameter Test conditions Min. Typ. Max. Unit 

lcso Collector cutoff V CB = rated V CBO 200 /lA 
current (IE= 0) V cs= rated V cso 

T case= 1 00°C 2 rnA 

I cEo Collector cutoff V CE = half rated V CEO 500 f.lA 
current (I 9 = 0) 

JEBO Emitter cutoff VEB = 5V 2 rnA 
current (lc = 0) 

V cEO(susi Collector-emitter lc = 50mA 
sustaining voltage for 80675/675A 45 v 
(I B = 0) for 80677/677A 60 v 

for 8D679/679A 80 v 
for 80681 100, v 

V cE(sat) * Collector-emitter for 80675/677/679/681 
saturation voltage lc = 1.5A 19 = 30mA 2.5 v 

for 80675A/677A/679A 
lc =2A 19 = 40mA 2.8 v 

VsE * Base-emitter voltage for 80675/677/679/681 
lc = 1.5A VeE= 3V 2.5 v 
for 8D675A/677A/679A 
lc =2A VeE= 3V 2.5 v 

hFE * DC current gain for 80675/677/679/681 
lc = 1.5A VeE= 3V 750 -
for 80675A/677A/679A 
lc = 2A VeE= 3V 750 -

hfe Small signal lc = 1.5A VeE= 3V 
current gain f = 1 MHz 1 -

* Pulsed: pulse duration= 300 f.lS, duty cycle= 1.5%. 
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B0675A B0676A 
80677 A B0678A 
B0679A 80680A 
80681 80682 

Safe operating areas 

DC current gain 

hFE' 
NPN 

...... 
t ~I\ 

[A~ PNP ~ 

/ 
~ VcE•3V 

10' 

10' 

Ic 
(A) 

10-1 

G-2757/1 

' I 
Ic (A) 

lc MAX (PULSED,1 
*PUL E ::JP ERA" I 

\ 
_IC MAX \CONTINUOUS \ \ 

I II II ~~ \ 1\ 
DC OPERATION ~ ~ ~ 

~ FJ LlUILN ~~ 
- REPETITIVE PULSE 

I II 

60675/A - 60676/A-
BD677/A -BD678/A 
BD679/A -BD680/A-

TJ18

r,, 
60r2 

10 

DC transconductance 
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lc 
(A) 

VcE.JV 

0.5 

_G-274 /1 

10ps t--

100us 

1ms- -

10ms 

102 VcE(V) 

G-2740/1 

1/ 

PNP NPN 

[/ 

t5 VeE (V) 



VcE(sat 

(V) 

0 

1.5 

0.5 

Collector-emitter saturation voltage 

) 

I) 

hf=E=Z50 

-:.::;::;. 

Collector-emitter saturation 
voltage (NPN) 

2 

v 

G-2746 

lc=JA 

2A 

lA 

0.51 

t6 (mAl 
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2 
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' 
2 
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' ' 
' 
2 

10 • 
' 
' 
' 

B0675A B0676A 
80677 A B0678A 
BD679A B0680A 
80681 80682 

Small si!fnal current gain 
G-2758/1 

--

NPN' 

'\. 
I~ ~ il 

--

VcE=JV 

lc=~s ! 

~ I 

'· 

2 4 68 2 4 6 B 2 'se 
10-l 10-2 10_, f (MHz) 

-VcE(sot 
(V) 

1.5 

0.5 

Collector-emitter saturation 
voltage (PNP) 

) 

1\. 

I\ 

2 50 G-7 
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zl 
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0.5A 
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~~·> 

, , 80675A BD676A 
80677A 80678A 
80679A BD680A 
80681 80682 

Saturated switching characteristics 
(NPN) 

G-275911 

vcc=JOV 
hFp250 

'a,=-la2 

Is --l--It 

... 

I 

'c CAl 
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Saturated switching characteristics 
(PNP) 

G-275611 
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-:--

r-- -- -

Vcc=-JOV 
hFp250 

'a,=-la2 

It 

• -........ on 
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I 
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EPITAXIAL-BASE NPN/PNP 

80705 80706 
80707 80708 
80709 80710 
80711 80712 

POWER LINEAR AND SWITCHING APPLICATIONS 

The BD705, BD707, BD709 and BD711 are silicon epitaxial-base NPN power transistors in 
Jedec T0-220 plastic package intended for use in power linear and switching applications. 
The complementary PNP types are the 80706, BD708, BD710 and BD712 respectively. 

ABSOLUTE MAXIMUM RATINGS NPN 80705 
PNP* 80706 

Vceo 
VcEs 
VcEo 

VEBO 
lc 
Is 
Ptot 
T stg 

TJ 

Collector-base voltage (IE = 0) 
Collector-emitter voltage (V BE = O) 
Collector-emitter voltage (1 8 = 0) 
Emitter-base voltage (lc = 0) 
Collector current 
Base current 
Total power dissipation at T case~25°C 
Storage temperature 
Junction temperature 

45V 
45V 
45V 

* For PNP types voltage and current values are negative 

INTERNAL SCHEMATIC DIAGRAMS 

:~: 
MECHANICAL DATA 

Collector connected to tab. 
10.1o"* 
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80707 80709 80711 
80708 80710 80712 

60V BOV 100V 
60V BOV 100V 
60V BOV 100V 

5V 
12A 
5A 

75W 
-65 to 150°C 

150°C 

Dimensions in mm 

T0-220 
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80705 80706 
80707 80708 
80709 80710 
80711 80712 

THERMAL DATA 

Rth 1-case 
RlhJ-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

max 
max 

1.67 °C/W 
70 °C/W 

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

Parameter Test conditions Min. Typ. Max. Unit 

lcso Collector cutoff for 80705/706 Vc8 = 45 V 100 f!A 
current (le = 0) for 80707/708 Vc8 = 60 V 100 f!A 

for 80709/710 Ve8 = 80 V 100 fLA 
for 80711/712 Ve8 = 100 V 100 f!A 
T case = 150°C 
for 80705/706 Vc8 = 45 V 1 mA 
for 80707/708 Ve8 = 60 V 1 rnA 
for 80709/710 Vee= 80 V 1 mA 
for 80711/712 Vc8 = 100 V 1 mA 

leeo Collector cutoff for 80705/706 Vee= 22 V 1 mA 
current (1 8 = 0) for 80707/708 Vee= 30 V 1 rnA 

for 80709/710 Vee= 40 V 1 mA 
for 80711/712 Vee= 50 V 1 mA 

lEBO Emitter cutoff Vee= 5 V 1 mA 
current (lc = 0) 

V CEO( sus)* Collector-emitter le = 100 mA 
sustaining voltage for 80705/706 45 v 
(1 8 = 0) for 80707/708 60 v 

for 80709/710 80 v 
for 80711/712 100 v 

VCE(sat) * Collector-emitter lc 
saturation voltage 

=4A Is = 0.4 A 1 v 

VCEK * Knee voltage lc = 3A Is = ** 0.4 v 

VBE * Base-emitter voltage lc = 4A Vee= 4V 1.5 v 
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ELECTRICAL CHARACTERISTICS (continued) 

80705 80706 
80707 80708 
80709 80710 
80711 80712 

Parameter Test conditions Min. Typ. Max. Unit 

hFE * DC current gain lc = 0.5A VeE= 2V 
lc = 2A VeE= 2V 

for 60705/706 
for 60707/708 
for 60709/710 

le = 4A VeE= 4V 
for 60705/706 
for 60707/708 
for 60709/710 
for 60711/712 

lc = 10A VeE =4V 
for 60705/706 
for 60707/708 
for 60709/71 0 
for 60711/712 

fr Transition frequency le =300mA VeE= 3V 

* Pulsed: pulse duration = 300 fLS, duty cycle = 1.5% 
** Value for which le = 3.3 A at VeE = 2 V 
For PNP types voltage and current values are negative 

Safe operating areas lc I 
(A) 

40 120 

30 
30 
30 

20 30 
15 
15 
15 

5 10 
5 10 

8 
8 

3 

I II 
lc MAX PULSE OPERATIC 

10 

1'- '" 
'" DC OPERATION ' ' \ i\ 

*FOR SINGLE NON 
REPETITIVE PULSE 1\ : 

80705/706 

80707/708 ~ -
807091710 

80711/712 

10 
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400 -

-
-
-

150 -
150 -
150 -
150 -

-
-
-
-

MHz 

G-2468/1 

Ill 
N* 

10~5 

1ut; s 

1ms 

10ms 



VBE(on 
(V) 
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DC current gain (PNP types) 
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EPITAXIAL-BASE NPN/PNP 

POWER LINEAR AND SWITCHING APPLICATIONS 

80905 80906 
80907 80908 
80909 80910 
80911 80912 

The BD 905, BD 907, BD 909, BD 911 are silicon epitaxial-base NPN-power transistors in 
Jedec T0-220 plastic package. They are intended for use in power linear and switching 
applications. 
The complementary PNP types are the BD 906, BD 908, BD 91 0 and BD 912 respectively. 

ABSOLUTE MAXIMUM RATINGS 

Vceo 
VcEo 
VEBO 
IE, lc 
Is 
Ptot 
T stg 

TJ 

Collector-base voltage (IE= 0) 
Collector-emitter voltage (1 8 = 0) 
Emitter-base voltage lie = 0) 
Emitter and collector current 
Base current 
Total power dissipation at T case,;;;;25°C 
Storage temperature 
Junction temperature 

NPN 80905 80907 80909 80911 
PNP* 80906 80908 80910 80912 

45V 
45V 

60V 80V 
60V 80V 

5V 
15A 
5A 

90W 
-65 to 150°C 

150°C 

100V 
100V 

* For PNP types voltage and current values are negative 

INTERNAL SCHEMATIC DIAGRAMS 

:~: 
MECHANICAL DATA Dimensions in mm 

Collector connected to tab. 

T0-220 
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80905 80906 
80907 80908 
80909 80910 
80911 80912 

THERMAL DATA 

R1h i-case Thermal resistance junction-case max 1.4 °C/W 

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

Parameter Test conditions 

leso Collector cutoff for 80905/906 Vcs= 45V 
current (IE= 0) for 80907/908 Ves= 60V 

for 80909/910 Vcs= aov 
for 80911/912 Vc8 = 100V 
T!:<lse = 150°C 
for 80905/906 Vcs= 45V 
for 80907/908 Vcs= 60V 
for 80909/910 Vcs= aov 
for 80911/912 Ves = 100V 

I cEO Collector cutoff for 80905/906 VeE= 30V 
current (1 8 = 0) for 80907/908 VeE= 30V 

for 80909/910 VeE= 40V 
for 80911/912 VeE= 50V 

lEBO Emitter cutoff VEs = 5V 
current (le = 0) 

V CEO (sus>* Collector-emitter lc = 100mA 
sustaining voltage for 80905/906 
(Is= 0) for 80907/908 

for 80909/910 
for 80911/912 

VeE(sat) * Collector-emitter le = 5A Is = 0.5A 
saturation voltage lc = 10A Is = 2.5A 

VsE (sat) * Base-emitter le = 10A Is = 2.5A 
saturation voltage 

VsE * Base-emitter voltage lc = 5A VeE= 4V 

hFE * DC current gain lc = 0.5A VeE= 4V 
lc = 5A VeE= 4V 
lc ;= 10A VeE= 4V 

fr Transition frequency le = 0.5A VeE= 4V 

• Pulsed: pulse duration = 300 f-LS, duty cycle = 1.5% 
For PNP types voltage and current values are negative 
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Min. Typ. Max. Unit 

500 f-LA 
500 f-LA 
500 f-LA 
500 f-LA 

5 mA 
5 mA 
5 mA 
5 mA 

1 mA 
1 mA 
1 mA 
1 mA 

1 mA 

45 v 
60 v 
80 v 
100 v 

1 v 
3 v 

2.5 v 

1.5 v 

40 250 -
15 150 -
5 -

3 MHz 



Safe operating areas I C a 

(A) 6 

80905 80906 
80907 80908 
80909 80910 
80911 80912 

G-2628/1 

IcMAX f- *PULSE OPERATION 

[NOms ' 
10 ps 
100 }JS 10 

DC OPERATIOt 
-1ms 

I I I II , .... 
I !I ~ 

*FOR SINGLE NON 
REPETITIVE PULSE 

BD 9051906- f--. 
BD 907190B-f---
BD 9091910 
909111912 

10-' 
4 6 8 4 6 B 

10 VeE (V) 

DC current gain (NPN types) DC current gain (PNP types) 

-2 1 4 68-1 z 4 15!1 2 4 68 2 4 68 

10 10 1 10 IcCA> 
-2 2 4 68-1 2 4 68 2 4 611 l 4 68 

10 10 10 lc (A) 

123 



VBE(on 
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80905 80906 
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VeE(sat 
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) 
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'r 
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0 
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EPITAXIAL -BASE NPN I PNP 

POWER DARLINGTONS 

BDV64 BDV65 
BDV64A BDV65A 
BDV648 BDV658 

The BDV65, BDV65A, BDV65B, are silicon epitaxial-base NPN transistors in monolithic 
Darlington configuration and are mounted in SOT -93 plastic package. They are intended for 
use in power linear and switching applications. 
The complementary PNP types are BDV64, BDV64A, BDV64B respectively. 

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

60V 80V 100V 
60V 80V 100V 

5V 
12A 

V ceo Collector-base voltage (IE = 0) 
V cEo Collector-emitter voltage (1 8 = 0) 
V EBO Emitter-base voltage (I c = 0) 
lc Collector current 
I eM Collector peak current (repetitive) 20A 
I 8 Base current 0.5A 

125W 
-65 to 150°C 

150°C 

Ptot Total power dissipation at T case< 25°C 
T 519 Storage temperature 
Ti Junction temperature 

* For PNP types voltage and current values are negative 

INTERNAL SCHEMATIC DIAGRAMS 
c 

NPN ~-------~ 

8 I I 
: I 
I " R I Rl f: 5K!1 
L ______ :_j R2 f: 150TI 

MECHANICAL DATA Dimensions in mm 

Collector connected to tab. 

(sim. to T0-218) SOT -93 
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------- --- ---------- --- ------

BDV64 BDV65 
BDV64A BDV65A 
BDV64B BDV65B 

THERMAL DATA 

R th i-case Thermal resistance junction-case max. 1 °C/W 

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

Parameter Test conditions Min. Typ. Max. Unit 

leso Collector cutoff for BDV64/5 Ves = 60V 400 /.1-A 
t:urrent (IE = 0) for BDV64A/5A V es = 80V 400 /.1-A 

for BDV64B/5B V es = 1 OOV 400 /.1-A 
T case = 150°C 
for BDV64/65 Ves = 30V 2 rnA 
for BDV64A/5A V es = 40V 2 rnA 
for BDV64B/5B V es = 50V 2 rnA 

leEO Coller:tor cutoff for BDV64/65 VeE= 30V 1 rnA 
current (I 8 = 0) for BDV64A/5A VeE = 40V 1 mA 

for BDV64B/5B VeE = 50V 1 mA 

lEBO Emitter cutoff VEBO = 5V 5 mA 
current (le = 0) 

V eEO(susi Collector-emitter le = 30mA 
sustaining voltage for BDV64/65 60 v 
(1 8 = 0) for BDV64A/5A 80 v 

for BDV64B/5B 100 v 

V eE(sat) * Collector-emitter le =5A 18 = 20mA 2 v 
saturation voltage 

VsE * Base-emitter le = 5A VeE= 4V 2.5 v 
voltage 

hFE * DC current gain le = 1A VeE= 4V 2500 -
le = 5A VeE= 4V 1000 -
le = 10A VeE= 4V 500 -

VF Parallel diode IF= 5A 1.2 v 
forward voltage 
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~ ; BDV64 BDV65 
BDV64A BDV65A 

r BDV648 BDV658 

ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions Min. 

hfe Small signal le =5A 
current gain f = 1 MHz 

Ceso Collector-base Ves = 10V 
capacitance f = 1 MHz 

ton Turn-on time 

ts Storage time lc =5A 

182 = 20A 

tf Fall time 

*Pulsed: pul~e duration= 300 J.l.S duty cycle= 1.5% 
** For PNP types 

For PNP types voltage and current values are negative 

Safe operating areas 
G 4746 

VeE= 4V 

IE= 0 

181 = 20mA 

Vee= 16V 

Safe operating areas 

Typ. Max. Unit 

60 -

100 pF 

0.5 J.l.S 

1.1 ** J.l.S 
1.3 J.l.S 

2.5 ** J.l.S 
1.0 J.l.S 

G 4745 -
Ic 
(A) 

II PULSE OPERATIONS* Ic 
(A) 

II PULSE OPERATIONS* 
2 Ic MAX PULSED 

" "r-. 
~lOps 
I-lOOps 

2 
lc MAX PULSED 

" "to- ~lOps 
I-lOOps 
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10 
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10 
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.rr-< 
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10 101 VeE (V) 10 102 VeE (V) 
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BDV64 BDV65 
BDV64A BDV65A 
BDV648 BDV65B 

DC current gain (BDV64 series) 

E 
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Collector-emitter saturation voltage 
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v 
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DC transconductance (BDV64 series) 
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0 
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VcE(sat 

(V) 

DC current gain (BDV65 series) 
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/ 

/ 
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Collector-emitter saturation voltage 
(BDV65 series) 
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) 
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BDW51 
BDW51A 
BDW51B 
BDW51C 

BDW52 
BDW52A 
BDW52B 
BDW52C EPITAXIAL-BASE NPN/PNP 

POWER LINEAR AND SWITCHING APPLICATIONS 

The ·sow 51, BDW 51 A, BDW 51 Band BDW 51 Care silicon epitaxial-base NPN power 
transistors in Jedec T0-3 metal case. They are intended for use in power linear and 
switching applications. 
The complementqry PNP types are the BDW 52, BDW 52A, BDW 528 and BDW 52C 
respectively. 

ABSOLUTE MAXIMUM RATINGS NPN BDW51 BDW51A BDW51B BDW51C, 
PNP* BDW52 BDW52A BDW52B BDW52C 

Vcso 
VcEs 
VcEo 
VEBO 
lc 
lcM 
Is 
Ptot 
T stg 

Tl 

Collector-base voltage (IE = 0) 
Collector-emitter voltage (V BE = 0) 
Collector-emitter voltage (1 8 = 0) 
Emitter-base voltage Oc = 0) 
Collector current 
Collector peak current (repetitive) 
Base current 
Total power dissipation at T6.,50 < 25°C 
Storage temperature 
Junction temperature 

45V 
45V 
45V 

* For PNP types voltage and current values are negative 

INTERNAL SCHEMATIC DIAGRAMS 

:~: 
MECHANICAL DATA 

Collector connected to case 

10/84 132 

60V BOV 
60V BOV 
60V BOV 

5V 
15A 
20A 
7A 

125W 
-65 to 200°C 

200°C 

100V 
100V 
100V 

Dimensions in mm 

T0-3 



' t 
f ' ' t 

THERMAL DATA 

R1h J-case Thermal resistance junction-case 

BDW51 BDW52 
BDW51 A BDW52A 
BDW51 8 BDW52B 
BDW51C BDW52C 

max 1.4 ·c;w 

ELECTRICAL CHARACTERISTICS (Tease = 25"C unless otherwise specified) 

Parameter Test conditions 

lcso Collector cutoff for 8DW51/52 Vee= 45V 
current (IE = 0) for BDW51A/52A Vee= 60V 

for 8DW518/52B Vee= SOV 
for BDW51C/52C Vee= 100V 
T case = 150°C 
for 8DW51/52 Vee= 45V 
for BDW51A/52A Vee= 60V 
for 80W51 8/528 V es = 80V 
for 8DW51C/52C V ce = 1 OOV 

)CEO Collector cutoff for BDW51/52 VeE= 22V 
current (1 8 = 0) for 8DW51A/52A VeE= 30V 

for BDW51B/52B VeE= 40V 
for 8DW51C/52C VeE= 50V 

lEBO Emitter cutoff VEe= 5 V 
current (lc = 0) 

V CEO(sus) * Collector-emitt.er lc = 100 rnA 
sustaining voltage for BDW51/52 
(1 8 = 0) for 8DW51A/52A 

for 8DW518/528 
for 8DW51C/52C 

VcE(sat)* Collector-emitter lc = 5A Is = 0.5A 
saturation voltage lc = 10A Is = 2.5A 

VBE(sat) * Base-emitter 
saturation voltage 

lc = 10A Is = 2.5A 

VeE* Base-emitter voltage lc = 5A VeE= 4V 

hFE * DC current gain lc = 5A VeE= 4V 
lc = 10A VeE= 4V 

fr Transition frequency lc = 0.5A VeE= 4V 

* Pulsed: pulse duration = 300 flS, duty cycle = 1.5% 
For PNP types voltage and current values are negative. 

Min. Typ. Max. Unit 

500 flA 
500 flA 
500 [.LA 
500 flA 

5 rnA 
5 rnA 
5 rnA 
5 rnA 

1 rnA 
1 rnA 
1 rnA 
1 rnA 

2 rnA 

45 v 
60 v 
80 v 
100 v 

1 v 
3 v 

2.5 v 

1.5 v 

20 150 -
5 -

3 MHz 



BOW51 BOW52 
BOW51 A BOW52A 
BOW51 B BOW52B 
BOW51 G BOW52G 

Safe operating areas 
(for BDW51, BDW51A, 
BOW 52, BDW52A). 

Ic 

(A) 

10 

Safe operating areas 
(for BDW51B, BDW51C, Ic 
BDW52B, BDW52C). (A) 

10 

G-2679/1 

rc M~x ~ULSED I *PULSE PERATIONj! 

I I I ,, 10Q}IS 

Ic MAX CONTINUOtJC ' ~ 1\ 

1--- DC OPERATION '" ..... 
~ 

*FOR SINGLE NON 1ms 
REPETITIVE PULSE 
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10ms 
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--t--

10 
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rc Mlx PGLsEb I *PULSE OPERAT ION 

-r II "' ~ ]'Iii 10)JS-t--

Ic MAX CONTINUOUS 

" "' 
)\ 

1\ 100;.rs 

/ 1'-
DC: OPE IATI N ' 1\ 

I" 
1\ 

* FO~E.SINGLE NON ' ' REP TIT V P LsE 
1ms-f--

BDW51B/52B- 10ms 

BDWr'!2c
1 

10 

4 
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DC current gain (NPN types) 

G-4859 

Vcp4V 
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VBE(cn 
(V) 

0 

DC transconductance (NPN types) 

) 

-1 
10 

VcE=4V 

[;;;; 

G 4663 
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I 

II 
II 

10 

BDW51 BDW52 
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BDW51 B BDW52B 
BDW51 C BDW52C 

DC current gain (PNP types) 
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2 
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108 __ _ 

_ 2 2 ' 6 e _1 2 ' 6 e 2 4 se 
10 10 10 Ic (A) 

DC transconductance (PNP types) 
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VBE(on 
(V) 

) I 
I 
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1/ 
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BDW51 BDW52 
BDW51A · BDW52A 
BDW51 B BDW52B 
BOW51 C BDW52C 

Collector-emitter saturation voltage 
(NPN types) -. G U • 

VcE(sat 

(V) 

10 

., 
10 

) 

' 
' 
8 

' 
' 
' 
8 
6 

' 
' 
8 

' 
' 
' 

-2 

hFE= 10 

v 

10 7 4 6 8 

101 1 
2 4 6 8 

7 

10 

Base-emitter saturation voltage 
(NPN types) 

VBE(sat 
(V) 
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) 
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Hi' 

I 
hFEIIO 

TT 

7 

10 

G 4 85& 

VCE(sat 
(V) 

10 

·1 
10 

) 

' 
' 
8 

' 
' 
' 
8 

' 
' 
' 
8 
6 

' 
' ., 

Collector-emitter saturation voltage 
(PNP types) 
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v 
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0 
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Base-emitter saturation voltage 
(PNP types) 
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Cceo 
(pF) 
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100 

50 

-~--- ------------

Collector-base capacitance 
(NPN types) 
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Transition frequency (NPN types) 
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.......... 
/ 
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/ 
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eeeo 
(pFJ 

200 

100 

'r 
(MHz) 

0 

G-4856 

1\. 
\ 

'\ 

' 

10 Vee cv> 

Transition frequency (PNP types) 
G G3 -21 

VeE=-4V 

' / 

!.-"' 
./ 

-Ic CAl 



I 
(ps ) 

1 2 

_, 
10 

Ptot 
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Saturated switching characteristics 
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EPITAXIAL-BASE NPN/PNP 

MEDIUM POWER DARLINGTON 

BDW91 
BOW92 

The BOW 91 is a silicon epitaxial base NPN transistor in monolithic Darlington confi
guration mounted in Jedec T0-39 metal case. It is intended for use in switching and 
linear applications. The complementary PNP type is the BDW92. 

ABSOLUTE MAXIMUM RATINGS 

VCBO 

VCEO 

VEBO 

lc ' 
Is 
Ptot 

Tstg 
Ti 

Collector-base voltage (IE= 0) 
Collector-emitter voltage (I 8 = 0) 
Emitter-base voltage (I c= 0) 
Collector current 
Base current 
Total power dissipation at T case:::::25°C 

T amb :::::25oc 
Storage temperature 
Junction temperature 

For PNP type voltage and current values are negative. 

INTERNAL SCHEMATIC DIAGRAMS 

PNP 

MECHANICAL DATA 

Collector connected to case 

139 

180 v 
180 v 

6 v 
4 A 

100 mA 
10 w 
1 w 

-65 to 200 oc 
200 oc 

Dimensions in mm 

T0-39 

10/84 



BDW91 
BDW92 

THERMAL DATA 

Rth J-case 
Rth J-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

max 
max 

17.5 °C/W 
175 °C/W 

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

Parameter Test conditions 

ICBO Collector cutoff V cs=180V 
current (IE= 0) 

I cEO Collector cutoff V cE=90V 
current (I 8 = 0) 

lEBO Emitter cutoff V 8r6V 
current (I c = 0) 

V cEo (sus) *Collector-emitter lc =SOmA 
sustaining voltage 

V CE (sat) * Collector-emitter lc =2A I 8 =4mA 
saturation voltage 

VBE * Base-emitter lc =2A V cE=2V 
voltage 

hFE * DC current gain lc =2A V cE=5V 
lc =SOmA V cE=SV 

v * F Parallel diode IF =2A 
forward voltage 

hfe Small signal I c =O.SA V cE=2V 
currente gain f = 1 MHz 

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

For PNP type voltage and current values are negative 

140 

Min. Typ. Max. Unit 

50 llA 

50 llA 

0.4 2 mA 

180 v 

2 v 

2.5 v 

1000 3000 -
150 300 -

2.5 v 

20 -



Safe operating areas 

' 

10 3 

' 

10 2 

10 

DC current gain {BDW91) 
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' 6' ' 6' 
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Collector-emitter saturation voltage 
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Collector-emitter saturation voltage 
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Base-emitter saturation voltage 
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DC transconductance (BDW91) 
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EPITAXIAL-BASE NPN/PNP 

POWER DARLINGTONS 

BDW93 BDW94 
BDW93A BDW94A 
BDW93B BDW94B 
BDW93C BOW94C 

The BOW 93, BOW 93A, BOW 93B and BOW 93C are silicon epitaxial-base NPN 
transistors in monolithic Darlington configuration and are mounted in Jedec T0-220 
plastic package. They are intended for use in power linear and switching applications. 
The complementary PNP types are the BOW 94, BOW 94A, BOW 94B and BOW 94C 
respectively. 

ABSOLUTE MAXIMUM RATINGS NPN BDW93 BDW93A BDW93B BDW93C 
PNP* BDW94 BDW94A BDW94B BDW94C 

Vcso 
VcEo 
lc 
I eM 
Is 
Ptot 
T stg 

TJ 

Collector-base voltage (IE= 0) 
Collector-emitter voltage (I 8 = 0) 
Collector current 
Collector peak current 
Base current 
Total power dissipation at T case<25°C 
Storage temperature 
Junction temperature 

45V 
45V 

60V 80V 
60V 80V 

12A 
15A 
0.2A 
BOW 

-65 to 150°C 
150°C 

100V 
100V 

* For PNP types voltage and current values are negative 

INTERNAL SCHEMATIC DIAGRAMS 
c 

,-------1 

B i I 
I I 

NPN : R1 R I 
L _____ -~ R1Typ.10kfi 

S-103611 
R2Typ 150fl 

MECHANICAL DATA 

Collector connected to tab. 
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c 
,-------1 
I I 

I 
I 

PNP I 

5-103711 

Dimensions in mm 

T0-220 
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BDW93 BDW94 
BDW93A BDW94A 
BDW93B BDW94B 
BDW93C BDW94C 

THERMAL DATA 

Rth J-case Thermal resistance junction-case max 1.S6 °C/W 

ELECTRICAL CHARACTERISTICS (T case = 2S°C unless otherwise specified) 

Parameter Test conditions 

lcso Collector cutoff for BDW93/94 V cs = 4SV 
current (IE= 0) for BDW93A/94A V cs = 60V 

for BDW93B/94B V cs = 80V 
for BDW93C/94C V cs = 1 OOV 
T case = 150°C 
for BDW93/94 V cs = 4SV 
for BDW93A/94A V cs = 60V 
for BDW93B/94B V cs = 80V 
for BDW93C/94C V cs = 1 OOV 

I cEO Collector cutoff for BDW93/94 VeE= 40V 
current (1 8 = 0) for BDW93A/94A VeE = 60V 

for BDW93B/94B VeE = 80V 
for BDW93C/94C VeE = 80V 

lEBO Emitter cutoff VEB = sv 
current (le = 0) 

V cEo (sus)* Collector-emitter le = 100mA 
sustaining voltage for BDW93/94 
(1 6 = 0) for BDW93A/94A 

for BDW93B/94B 
for BDW93C/94C 

VeE (sat) * Collector-emitter le =SA Is = 20mA 
saturation voltage le = 10A Is = 100mA 

VBE (sat) * Base-emitter lc =SA Is = 20mA 
saturation voltage lc = 10A Is = 100mA 

hFE • DC current gain le = 3A VeE= 3V 
lc =SA VeE= 3V 
le = 10A VeE= 3V 

VF* Parallel-diode IF =SA 
forward voltage IF = 10A 

hre Small signal le = 1A VeE= 10V 
current gain f = 1 MHz 

• Pulsed: pulse duration = 300 f1S, duty cycle = 1.5% 
For PNP types voltage and current values are negative 
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Min. Typ. Max. Unit. 

100 flA 
100 flA 
100 _.flA 
100 flA 

s rnA 
s rnA 
s rnA 
s rnA 

1 rnA 
1 rnA 
1 rnA 
1 rnA 

2 rnA 

4S v 
60 v 
80 v 
100 v 

2 v 
3 v 

2.S v 
4 v 

1000 -
7SO 20000 -
100 -

1.3 2 v 
1.8 4 v 

20 -



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

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

Ic ' 
(A) 6 

10 

IQ-' 

Ic ' 
(A) 6 

10 

1!r' 

BDW93 BDW94 
BDW93A BDW94A 
BDW93B BDW94B 
BDW93C BDW94C 

*PULSE ., 
lc MAX OPERATION 

Sms' 1~ 
!OO,us 

DC OPERATION " I Ill 
*FOR SINGLE NON !\ REPETITIVE PULSE 

I---I-· 

BDW93/94 
BDW93A/9l.A 

I !II- I I I 
1. 4 6 8 

4 6 ' 
10 101 

Ic MAX *PULSE OPERATION 

5ms"\. lm~lt'V\o 

" DC PERATION_. " I i ,j 
* FOR SINGLE NON \ 

REPETITIVE PULSE 

- t-

I i i I 

1 BOY/936/946 
6DW93C/94C 

' 6 8 ' 6 8 
10 10' 

G 263012 -

' 
i 

I 
' 6 ' 

VeE (V) 

G 262512 -

' 6 8 
VeE (V) 

For the others characteristics see BDX33/BDX34 series 
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BDX33 BDX34 
BDX33A BOX34A 
BDX33B BDX34B 
BOX33C BDX34C 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 T0-220 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 

Vcso 
VcEo 
lc 
I eM 
Is 
Ptot 

Collector-base voltage (I E=O) 
Collector-emitter voltage (I 8 =0) 
Collector current 
Collector peak current 
Base current 
Total power dissipation 
at T case ,;; 25°C 
Storage Temperature 
Junction temperature 

NPN BDX33 BDX33A BDX33B BDX33C 
*PNF BDX34 BDX34A BDX34B BDX34C 

45 
45 

60 80 
60 80 

10A 
15A 

0.25A 

70W 
-65 to 150°C 

150°C 

100 
100 

* For PNP types voltage and current values are negative. 

INTERNAL SCHEMATIC DIAGRAMS 

MECHANICAL DATA Dimensions in mm 

Collector connect~d to tab. 

T0-220 
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THERMAL DATA 

Rth ]-case Thermal resistance junction-case 

BDX33 BDX34 
BDX33A BDX34A 
BDX33B BDX348 
BDX33C BDX34C 

max 1.78 °C/W 

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

Parameter Test conditions Min. Typ. Max. Unit 

lcso Collector cutoff for BDX33/34 Vc8 =45V 0.2 rnA 
current (I E=O) for BDX33A/34A Ve8 = 60V 0.2 rnA 

for BDX33B/34B Ve8 = 80V 0.2 rnA 
for BDX33C/34C Ve8 = 100V 0.2 rnA 
Tease= 100°C 
for BDX33/34 Vc8 = 45V 5 rnA 
for BDX33A/34A Vc8 = 60V 5 rnA 
for BDX33B/34B Ve8 = 80V 5 rnA 
for BDX33C/34C Ve8 = 100V 5 rnA 

leEO Collector cutoff for BDX33/34 VeE= 22V 0.5 rnA 
current (1 8 = 0) for BDX33A/34A VeE =30V 0.5 rnA 

for BDX33B/34B VeE= 40V 0.5 rnA 
for BDX33C/34C VeE =50V 0.5 rnA 
T case= 100°C 
for BDX33/34 VeE= 22V 10 rnA 
for BDX33A/34A VeE= 30V 10 rnA 
for BDX33B/34B VeE= 40V 10 rnA 
for BDX33C/34C VeE= 50V 10 rnA 

JEBO Emitter cutoff VEB =5V 5 rnA 
current (I e = 0) 

V CEO (sus)* Collector-emitter lc = 100mA 
sustaining voltage for BDX33/34 45 v 
Os = 0) for BDX33A/34A 60 v 

for BDX33B/34B 80 v 
for BDX33C/34C 100 v 

V cER (sus)* Collector-emitter lc = 100mA 
sustaining voltage for BDX33/34 45 v 
Os=O R8 E=1 OOQ) for BDX33A/34A 60 v 

for BDX33B/34B 80 v 
for BDX33C/34C 100 v 

V eEv (sus)* Collector-emitter lc = 100mA 
sustaining voltage for BDX33/34 45 v 
(1 8 =0 V8 E=-1.5V) for BDX33A/34A 60 v 

for BDX33B/34B 80 v 
for BDX33C/34C 100 v 
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BDX33 BDX34 
BDX33A BDX34A 
BOX33B BOX34B 
BDX33C BDX34C 

ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions Min. Typ. Max. Unit 

V CE (sat) * Collector-emitter for BDX33/33A/34/34A 
saturation voltage lc =4A 18 =8mA 

for BDX33B/33C/34B/34C 
lc =3A 18 =6mA 

VeE * Base-emitter for BDX33/33A/34/34A 
voltage lc =4A VeE= 3V 

for BDX33B/33C/34B/34C 
le =3A VeE =3V 

hFE * DC current gain for BDX33/33A/34/34A 
le =4A VeE =3V 750 
for BDX33B/33C/34B/34C 
le =3A VeE= 3V 750 

VF* Parallel-diode IF =SA 
forward voltage 

hfe Small signal le=1A VeE=5V f= 1KHz 1000 
current gain 

* Pulsed: pulse duration= 300Jl5, duty cycle= 1.5% 
For PNP types voltage and current values are negative 

Safe operating areas Ic 
(A) 

10 
8 

PULSE* 
lcMAXPULSEO OPERATION 

lc MAX CONT.' 11\... ~ 
~-

I----
'" 1\ 

' *FOR SINGLE NON 
REPETITIVE PULSE \ 

I----I- BOX 33/34 
BDX33A/34A ,_:. 
BDX33B/34B '-
BDX33C/34 C 

lillll I 

2.5 v 

2.5 v 

2.5 v 

2.5 v 

-

-

4 v 

-

G • 551 J 

..=io~jJSr · 

100jJS 

l-1ms 
5ms 

DC OPERATION 

4 6 e 
10 

4 6 e 2 4 6 B 

10 VeE (V) 
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Case temperature dissipation derating 
curve 
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0 

BOX33 BOX34 
BDX33A BDX34A 
BDX33B BDX34B 
BOX33C BDX34C 
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(V) 
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~ 
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JA 
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MA 
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Saturated switching 
{NPN types) 
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Collector-base capacitance (NPN types) 
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' 8 ' 8 
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Collector-emitter saturation voltage 
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Small signal current gain (PNP types) 
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Collector-emitter 
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saturation voltage 
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10 
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BDX33A BDX34A 
BDX338 BDX348 
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DC current gain (PNP types) 

VeE=-JV 
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v 
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Saturated switching 
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characteristics 
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EPITAXIAL-BASE NPN/PNP 

POWER DARLINGTONS 

BDX53 
BDX53A 
BDX53B 
BDX53C 

BDX54 
BDX54A 
BDX54B 
BDX54C 

The BOX 53, BOX 53A, BOX 53B and BDX 53C are silicon epitaxial-base NPN transistors 
in monolithic Darlington configuration and are mounted in Jedec T0-220 plastic 
package, intended for use in hammer drivers, audio amplifiers and other medium power 
linear and switching applications. 
The complementary PNP types are the BOX 54, BOX 54A, BOX 54B and BOX 54C 
respectively. 

ABSOLUTE MAXIMUM RATINGS NPN BDX53 BDX53A BDX53B BDX53C 
PNP* BDX54 BDX54A BDX54B BDX54C 

Vcso 
VcEo 
VEBO 

lc 
I eM 
Is 
Ptot 
Tstg 
TJ 

Collector-base voltage (IE = 0) 
Collector-emitter voltage (I 8 = 0) 
Emitter-base voltage !lc = 0) 
Collector current 
Collector peak current (repetitive) 
Base current 
Total power dissipation at T case.;;;25°C 
Storage temperature 
Junction temperature 

45V 
45V 

* For PNP types voltage and current values are negative 

INTERNAL SCHEMATIC DIAGRAMS 
c 

MECHANICAL DATA 

Collector connected to tab. 

Jl 5 

06 1... 

60V BOV 
60V BOV 

sV 
BA 
12A 
0.2A 
60W 

-65 to 150°C 
150°C 

100V 
100V 

Dimensions in mm 

T0-220 

1 I 4 



BDX53 
BDX53A 
BDX53B 
BDX53C 

BDX54 
BDX54A 
BDX54B 
BDX54C 

THERMAL DATA 

Rth 1-case 
Rth J-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

max 
max 

2.08 °C/W 
70 oc;w 

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

Parameter Test conditions 

leBO Collector cutoff for BDX53/54 Vc8 = 45V 
current (IE = 0) for BDX53A/54A V cs = 60V 

for BDX538/54B V cs = 80V 
for BDX53C/54C V cs = 1 OOV 

I cEO Collector cutoff for BDX53/54 VeE= 22V 
current (1 8 = 0) for BDX53A/54A V cE = 30V 

for BDX53B/54B V cE = 40V 
for BDX53C/54C V cE = 50V 

lEBO Emitter cutoff VEB = 5 V 
current Oc = 0) 

VcEO(sust Collector-emitter lc = 100 rnA 
sustaining voltage for BDX53/54 
(IB = 0) for BDX53A/54A 

for BDX53B/54B 
for BDX53C/54C 

VeE (sat) * Collector-emitter 
saturation voltage 

lc = 3A Is = 12mA 

VBE (sat)* Base-emitter lc = 3A Is = 12mA 
saturation voltage 

hFE* DC current gain lc = 3A VeE= 3V 

VF Parallel-diode IF= 3A 
forward voltage IF = BA 

* Pulsed: pulse duration = 300 fLS, duty cycle = 1.5% 
For PNP types voltage and current values are negative 

1!)fl 

Min. Typ. Max. Unit 

200 fLA 
200 fLA 
200 fLA 
200 fLA 

500 fLA 
500 fLA 
500 fLA 
500 fLA 

2 mA 

45 v 
60 v 
80 v 
100 v 

2 v 

2.5 v 

750 -

1.8 2.5 v 
2.5 v 



Safe operating area 
Ic 

(A) 

10 

1Q•l 

( r 

I I I I 
Ic MAX PULSED 

BOX 53 
BDX53A 
BDX53B 
BDX53C 

BDX54 
BDX54A 
BDX54B 
BDX54C 

G 262311 -
lllHTI 

PULSE O~ERATION* 
101JS 

Ic MAX CONTINUOUS 

" 1\ ·Y'OtJ 
DC OPERATION 

I '\ 
I \ 1ms 
I 

*FOR SINGLE NON \ REPETITIVE PULSE 

II 
BOX 53/54 - " BOX 53 A/54A- 1--
BOX 53 B/54 o-
BOX 53 C/54C 

10 

For the other characteristics curves see TIP120/TIP125 series. 
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BDX53E BDX54E 
BOX53F BOX54F 

EPITAXIAL-BASE ~'PN/PNP 

POWER DARLINGTONS 

The BDX 53E, BDX 53F are silicon epitaxial base NPN transistors in monolithic 
Darlington configuration and are mounted in Jedec T0-220 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 

Vcso 
VcEo 
VEso 
lc 
lcM 
Is 
Ptot 
T stg 

TJ 

Collector-base voltage {IE = 0) 
Collector-emitter voltage {Is= 0) 
Emitter-base voltage {lc = 0) 
Collector current 
Collector peak current 
Base current 
Total power dissipation at T case~ 25°C 
Storage temperature 
Junction temperature 

NPN BDX53E BDX53F 
PNP* BDX54E BDX54F 

140V 160V 
140V 160V 

5V 
SA 
12A 
0.2A 
60W 

-65 to 150°C 
150°C 

* For PNP types voltage and current values are negative 

INTERNAL SCHEMATIC DIAGRAMS 

NPN 

MECHANICAL DATA 

Collector connected to tab. 

10/84 158 

c 
,~~-----1 

I I 
• I I 

I I 
PNP I R I 

L _____ -~ RITyp,IOUl 

1.27 

I I 
M~ 

R2Typ 1500. 

Dimensions in mm 

T0-220 



THERMAL DATA 

Rth r-case 
Rthr-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

BDX53E BDX54E 
BDX53F BDX54F 

max 2.08 °C/W 
max 70 °C/W 

ELECTRICAL CHARACTERIST.CS (T case= 25°C unless otherwise specified) 

Parameter Test conditions 

I CEO Collector cutoff for BDX53E/4E V cE= 70V 
current (I 8 = 0) for BDX53F/4F V c~BOV 

I ceo Collector cutoff for BDX53E/4E V cs= 140V 
current (IE= 0) for BDX53F/4F V cs= 160V 

lEBO Emitter cutoff VE8=5V 
current (IE= 0) 

V cEo (sus) *Collector-emitter lc =SOmA 
sustaining voltage for BDX53E/BDX54E 
(1 8 = 0) for BDX53F/BDX54F 

VeE (sat) * Collector-emitter lc =2A I 8 =10mA 
saturation voltage 

VBE (sat) * Base-emitter lc =2A I 8 =10mA 
saturation voltage 

hFE * DC current gain lc =2A V cE=5V 
lc =3A Vc~5V 

v * F Parallel diode IF =2A 
forward voltage 

hre Small signal I c =0.5A V cE=2V 
currente gain f= 1 MHz 

*Pulsed: pulse duration= 300 JlS, duty cycle= 1% 
For PNP types voltage and current values are negative 
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Min. Typ. Max. Unit 

0.5 mA 
0.5 mA 

0.2 mA 
0.2 mA 

5 mA 

140 v 
160 v 

2 v 

2.5 v 

500 -
150 -

2.5 v 

20 -



I' 
' ' ' r { ! 

. ' 
BDX53E BDX54E 
BDX53F BDX54F 

Safe operating areas lc 8 

(A)6 lcMAX 

' "' ['\ 

DC OPERATION-'--' 

~FOR SINGLE NON 
REPETITIVE PULSE 

4 6 8 
10 

G-3927/1 
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" "I 

\_OPERATION 
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1 100,\ I .us 
ms ., 
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IY 
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• 

10 

/v 

m-' 

f... 

1/j; r\'1\ 
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' '. ' '. ' '' 
'c <A> -Ic <A> 
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'c 
(A) 

vcE(sat 

(V) 

1,5 

0,5 

0 

DC transconductance (NPN types) 

-G 3921 
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Collector-emitter saturation voltage 
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) 

BDX53E BDX54E 
BDX53F BDX54F 

DC transconductance (PNP types) 
G-3929 

VeE =-2V 
II 

1/ 

1/ 

0,5 1,5 -VBE (V) 

Collector-emitter 
(PNP types) 

saturation voltage 

lQ-2 

hFE=500 
hFE -250 
hfE =50 

' 6 8 
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' 6 8 

I 
I 

1// 
V/ 

-G 3930 

1/ 
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' 6 8 

-Ic <A> 



VCE(sa 

(V) 

0 

t 

BDX53E BDX54E 
BDX53F BDX54F 

Collector-emitter saturation voltage 
(NPN types\ 

-G 3923 

Ic 
- 3A 

2A 

I-- lA 

1--
0,5A 
O,lA 

C--

1\ 

\ 
\ 

' 6 6 ' 6 6 

to-1 10 
' 6 6 

16 (mA) 
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0,5 

) 

Base-emitter saturation voltage 
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hFE=250 
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Ic (A) 
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(V) 
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Collector-emitter saturation voltage 
(PNP types) 

G 3931 
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Saturated switching characteristics 
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BDX53E BDX54E 
BDX53F BDX54F 

Saturated switching characteristics 
(PNP types) 
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BDX53S 
BDX54S 

EPITAXIAL-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 T0-39 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 

VCBO 

VCEO 

VEBO 
lc 
lcM 
Is 
Ptot 

Collector-base voltage (IE= 0) 
Collector-emitter voltage (I 8 = 0) 
Emitter-base voltage (I c= 0) 
Collector current 
Collector peak current 
Base current 
Total power dissipation at T case ::o;25°C 

T amb ::o;25oc 
Storage temperature 
Junction temperature 

150 v 
150 v 

5 v 
6 A 

10 A 
0.2 A 
15 w 

1 w 
-65 to 200 oc 

200 oc 

For PNP type voltage and current values are negative 

INTERNAL SCHEMATIC DIAGRAMS 
c 

,-------1 

NPN 

B i I 
I I 
I Rl R I 
L~-~---~ R1Typ.10kfi 

R2Typ 150fi 
5·10361\ 

MECHANICAL DATA 

Collector connected to case 

10/84 164 

c 
,---------1 

B i I 
I I 

PNP I I 
I Rl R I 
L _____ -~ R1Typ.10kfi 

R2Typ 150fi 

Dimensions in mm 

T0-39 



THERMAL DATA 

Rth ]-case 
Rthj-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

BDX53S 
BDX54S 

max 11.66 °C/W 
max 175 °C/W 

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

Parameter Test conditions 

I ceo Collector cuto.ff V cs=150V 
current (IE= 0) T case= 125"C 

V cs=150V 

I cEO Collector cutoff V cE=75V 
current (I 8 = 0) 

lEBO Emitter cutoff VE8=5V 
current (I c =0) 

V cEo (sustCollector-emitter 
sustaining voltage lc =50mA 

(18 = 0) 

VCE(sat) • Collector-emitter lc =2A I 8 =8mA 
saturation voltage 

VeE (sat) • Base-emitter 10 =2A I 8 =SmA 
saturation voltage 

hFE* DC current gain lc =100mA V cE=5V 
lc =2A V 0r5V 

v• F Parallel diode IF =2A 
forward voltage 

hie Small signal lc =0.5A Vcr2V 
currente gain f = 1 MHz 

• Pulsed: pulse duration= 300 11s, duty cycle= 1% 

For PNP type voltage and current values are negative. 
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Min. Typ. Max. Unit 

0.2 rnA 

2 rnA 

0.2 rnA 

5 rnA 

150 v 

2 v 

2.5 v 

100 -
500 -

2.5 v 

20 -



BDX53S 
BDX54S 

Safe operating area Ic 
(A) 

G-3919 

PULSE OPERATION* leMA X 
10 ).IS 

1\ 100 
\ I ).15 
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\ ,\ 

\ 
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2 4 6 8 2 4 6 8 2 4 6 8 
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10 10 2 ~o VeE (V) 

DC current gain (BDX53S) DC current gain (BDX54S) 
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10-2 Ic <A> -lc (A) 
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'c 
(A) 

Vcasat 
(V) 

1,5 

0,5 

DC transconductance (BDX53S) 

) 

G-3921 

IJ 

'o\:E :2V 

v 
0,5 1,5 VBE (V) 

Collector-emitter saturation voltage 
(BDX53Sl 

G 392Z 
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hF£=250 
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//.. '1 IV/ 
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-lc 

(A) 

0 
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BDX54S 

DC transconductance (BDX54S) 

I 
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1/ 
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Collector-emitter saturation voltage 
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VCE(sal 

(V) 
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BDX53S 
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Collector-emitter saturation voltage 
(BDX53S) 
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Base-emitter saturation voltage 
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168 

II 
'c= 
3A 
2A 

1.-- lA 
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Base-emitter saturation voltage 
(BDX54S) 

-G 3924 

I 
) 

hFE;250 

I--

~ -
6 ' 

6 8 

Ic (A) 



I 
()JS) a 
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Saturated switching characteristics 
(BDX53S) 

G~J925 

1\:c -30V 
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lc (A) 
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BDX53S 
BDX54S 

Saturated switching characteristics 
(BDX54S) 
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BDX85 BDX86 
BDX85A BDX86A 
BDX85B BDX86B 
BDX85C BDX86C EPITAXIAL -BASE NPN I PNP 

POWER DARLINGTONS 

The BOX 85, BOX 85A, BOX 85B and BOX 85C are silicon epitaxial-base NPN power 
transistors in monolithic Darlington configuration and are mounted in Jedec T0-3 metal 
case. They are intended for use in power linear and switching applications. 
The complementary PNP types are the BOX 86, BOX 86A, BOX 86B and BOX 86C 
respectively. 

ABSOLUTE MAXIMUM RATINGS NPN BDX85 BDX85A BDX85B BDX85C 
PNP* BDX86 BDX86A BDX868 BDX86C 

Vceo 
VcEo 
VEBO 

lc 
I eM 
Is 
Ptot 
T stg 
Ti 

Collector-base voltage (IE = 0) 
Collector-emitter voltage (1 8 = 0) 
Emitter-base voltage (lc = 0) 
Collector current 
Collector peak current (repetitive) 
Base current 
Total power dissipation at T case.;;;; 25°C 
Storage temperature 
Junction temperature 

45V 
45V 

60V 80V 
60V 80V 

5V 
10A 
15A 
0.1A 
100W 

-65 to 200°C 
200°C 

100V 
100V 

* For PNP types voltage and current values are negative 

INTERNAL SCHEMATIC DIAGRAMS 

MECHANICAL DATA 

Collector connected to case 

~ 

10/84 170 

c . 
,--------1 

I I 
I 

I 
PNP Rl R I 

L-~--- -~ R1Typ.10kfi 
R2Typ 150fi 

Dimensions in mm 

37max 117 
l:z:':.j... 

.--~ 
3 

~L-. 

T0-3 



THERMAL DATA 

R1h J-case Thermal resistance junction-case 

BDX85 BDX86 
BDX85A BDX86A 
BDX85B BDX86B 
BDX85C BDX86C 

max 1.75 'C/W 

ELECTRICAL CHARACTERISTICS (Tease 25'C unless otherwise specified) 

Parameter Test conditions 

lcso Collector cutoff for BDX85/86 Vcs= 45 V 
current (IE = 0) for BDX85A/86A Vcs= 60 V 

for BDX85B/86B ~cs= 80 V 
for BDX85C/86C Vcs= 100 V 
Tease= 150°C 
for BDX85/86 Vcs= 45 V 
for BDX85A/86A Vcs= 60 V 
for BDX858/868 Vcs= 80 V 
for BDX85C/86C Vc8 = 100 V 

I CEO Collector cutoff for BDX85/86 VeE= 22 V 
current (1 8 = 0) for BDX85A/86A VeE= 30 V 

for BDX85B/86B VeE= 40 V 
for BDX85C/86C VeE= 50 V 

lEBO Emitter cutoff VE8 = 5 V 
current (lc = 0) 

V CEO(susJ' Collector-emitter lc = 100 rnA 
·sustaining voltage for BDX85/86 
(19 = 0) for BDX85A/86A 

for BDX85B/86B 
for BDX85C/86C 

VcE(sat) * Collector-emitter lc = 4A Is = 16 rnA 
saturation voltage lc = 8A Is = 40 rnA 

VBE(sat) * Base-emitter 
saturation voltage 

lc =SA Is = 80 rnA 

VsE * Base-emitter voltage lc = 4A VeE= 3V 

hFE * DC current gain lc = 3A VeE= 3V 
lc = 4A VeE= 3V 
lc = 8A VeE= 4V 

VF Parallel-diode IF = 3A 
forward voltage IF = 8A 

hfe Small signal lc = 3A VeE= 3V 
current gain f = 1 MHz 

* Pulsed: pulse duration = 300 fLS, duty cycle = 1.5% 
For PNP types voltage and current values are negative 
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Min. Typ. Max. Unit 

500 flA 
500 flA 
500 fLA 
500 fLA 

5 rnA 
5 rnA 
5 mA 
5 rnA 

1 rnA 
1 rnA 
1 rnA 
1 rnA 

2 rnA 

45 v 
60 v 
80 v 
100 v 

2 v 
4 v 

4 v 

2.8 v 

1000 -
750 18000 -
200 -

·-
1.8 v 

2.5 v 

10 -



BDX85 BDX86 
BDX85A BDX86A 
BDX85B BDX86B 
BDX85C BOX86C 

Safe operating areas 
(for BDX85, BDX85A 
BDX86, BDX86A). 

Safe operating areas 
(for BDX85B, BDX85C, 
BDX86B, BDX86C). 

lc 
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10 

lc 

(A) 

10 

10"' 

G-2387/1 

I Ill *PULSE 
IC MAX PULSED Ill OPERATION 

lc MAX CONTINUOUS 1\.."-
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1\.. 
I " DC OPERATION ~ 

*FOR SINGLE NON REPETITIV~ 
PULSE 

r- Sms 
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10 

G 2388 

II II ~ lc MAX PULSED I m *PULSE OPERATION 
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-1ms f--

'" ,(I\,. 

/ "" DC OPERATION- .../ 
\ 1\ Sms 
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I 
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DC current gain (NPN types) 

VcE=JV 

10\ 

3 
10 

' 10 . .. . '' _, 
10 10 

DC transconductance (NPN types) 

4 

0 o.s 
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103 

10' 

\ l 

r \ BDX85 BDX86 
• 1 BDX85A BDX86A 

BDX858 BDX868 
BDX85C BDX86C 

DC current gain (PNP types) 

G 2JS3 

......... 

v v 1\1\ 
VcE=-3V 

' . ' . -Ic<A> 

DC transconductance (PNP types) 

G-2369 
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BDX85 BDX86 
BDX85A BDX86A 
BDX85B BDX86B 
BDX85C BDX86G 

Collector-emitter saturation voltage 
(NPN types) 

G- 4902 

VcE(sat)~!ill~!ill~!~~~ ( V) ~ 

10 

-1 
10 

VCE(sat) 

' '. ' '. 10 lc(A) 

Collector-emitter saturation voltage 
(NPN types) 

G 9 -1. 01 
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A 

A 
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) 

174 

0 

-'~cE(sat 
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0 

) 

Collector-emitter saturation voltage 
(PNP types) 
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I' 

10 -lc <A> 

Collector-emitter saturation voltage 
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----------------- ----··-------------

VBE(sat 
(V) 

) 
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Base-emitter saturation voltage 
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Small signal current gain (NPN types) 

G-4899 
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Small signal current gain (PNP types) 
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BDX85 BDX86 
BDX85A BDX86A 
BDX85B BDX868 
BDX85C BDX86C 

Collector-base capacitance 
(NPN types) 

-G U\97 

Cceo 
(pF) 

10 
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10 

Saturated switching characteristics 
(NPN types) 
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176 

Cceo 
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2 

Collector-base capacitance 
(PNP types) 
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EPITAXIAL -BASE NPN I PNP 

POWER DARLINGTONS 

BDX87 BDX88 
BDX87 A BDXBBA 
BDX87B BDXBBB 
BDX87C BDXBBC 

The BOX 87, BOX 87A, BOX 87B and BOX 87C are silicon epitaxial-base NPN power 
transistors in monolithic Darlington configuration and are mounted in Jedec T0-3 metal 
case. They are intended for use in power linear and switching applications. 
The complementary PNP types are the BOX 88, BOX 88A, BOX 88B and BOX 88C 
respectively. 

ABSOLUTE MAXIMUM RATINGS NPN BDXB7 BDX87A BDX87B BDX87C 
PNP* BDXBB BDXBBA BDXBBB BDXBBC 

Vcso 
VcEo 
VEBO 

lc 
I eM 
Is 
Ptot 
T stg 

TJ 

Collector-base voltage (IE = 0) 
Collector-emitter voltage (I 8 = 0) 
Emitter-base voltage (I c = 0) 
Collector current 
Collector peak current (repetitive) 
Base current 
Total power dissipation at T case<25°C 
Storage temperature 
Junction temperature 

45V 
45V 

* For PNP types voltage and current values are negative 

INTERNAL SCHEMATIC DIAGRAMS 
c ,-------, 

B i I 

I I 
NPN I R I 

L _____ -·~ R1Typ.10k.n. 
R2Typ 150fl 

MECHANICAL DATA 

Collector connected to case 

177 

60V BOV 
60V BOV 

5V 
12A 
18A 
0.2A 
120W 

-65 to 200°C 
200°C 

100V 
100V 

Dimensions in mm 

T0-3 

10/84 



BDX87 BDX88 
BDX87A BDX88A 
BDX878 BDX888 
BDX87C BDX88C 

THERMAL DATA 

R1h i:case Thermal resistance junction-case max 1.45 oc;w 

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

Parameter Test conditions 

lcso Collector cutoff for BDX87/8 Vc8 = 45 V 
current (IE = 0) for BDX87 A/SA V cs = 60 V 

for BDX87B/8B V cs = 80 V 
for BDX87C/8C V cs = 1 00 V 
T case = 150°C C 
for BDX87/8 Vc8 = 45 V 
for BDX87 AioA V cs = 60 V 
for BDX87B/8B V cs = 80 V 
for BDX87C/8C V cs = 1 00 V 

I cEO Collector cutoff for BDX87/8 VeE= 22 V 
current (1 8 = 0) for BDX87A/8A VeE = 30 V 

for BDX87B/8B VeE= 40V 
for BDX87C/8C VeE = 50 V 

lEBO Emitter cutoff VEB = 5V 
current Clc = 0) 

V CEO(sus) * Collector-emitter lc = 100 mA 
sustaining voltage for BDX87/88 
Cis = 0) for BDX87 A/88A 

for BDX87B/88B 
for BDX87C/88C 

VcE(sat) * Collector-emitter lc = 6A Is = 24 mA 
saturation voltage lc = 12A Is = 120 mA 

VBE(sat) * Base-emitter lc = 12A Is = 120 mA 
saturation voltage 

VsE * Base-emitter voltage lc = 6A VeE = 3V 

hFE * DC current gain lc = 5A VeE= 3V 
lc = 6A VeE = 3V 
lc = 12A VeE = 3V 

VF Parallel-diode IF= 3A 
forward voltage IF= 8A 

hte Small signal lc =5A VeE = 3V 
current gain f = 1 MHz 

* Pulsed: pulse duratton = 300 fLS, duty cycle = 1 .5% 
For PNP types voltage and current values are negative 
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Min. Typ. Max. Unit 

500 fLA 
500 fLA 
500 fLA 
500 fLA 

5 mA 
5 mA 
5 mA 
5 mA 

1 mA 
1 mA 
1 mA 
1 mA 

2 mA 

45 v 
60 v 
80 v 
100 v 

2 v 
3 v 

4 v 

2.8 v 

1000 -
750 18000 -
100 -

1.8 v 
2.5 v 

25 -

... 



Safe operating areas 
(for BDX87, BDX87A 
BDXBB, BDXBBA). 

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

Ic 
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10 

Ic 
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10 

BDX87 BDX88 
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DC transconductance (NPN types) 
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DC current gain (PNP types) 
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VcE(satl 
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Collector-emitter saturation voltage 
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r f BDX87 BDX88 
BDX87A BDXBBA 

' BDX87B BDX888 
BDX87C 8DX88C 
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Small signal current gain (NPN types) 
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BDX87A BDX88A 
BDX878 BDX888 
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Small signal current gain (PNP types) 
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r r 
l ' ) , L ~ BDY57 

BOY 58 
MULTIEPITAXIAL PLANAR NPN 

HIGH CURRENT, HIGH SPEED, HIGH POWER TRANSISTORS 

The BDY 57 and BDY 58 are silicon multiepitaxial planar NPN transistors in 
Jedec T0-3 metal case, intended for use in switching and linear applications 
in military and industrial equipment. 

ABSOLUTE MAXIMUM RATINGS 

Vcso 
VcEo 
VEso 
lc 
Is 
Ptot 

Tstg 

Ti 

Collector-base voltage (IE = 0) 
Collector-emitter voltage (Is= 0) 
Emitter-base voltage (lc = 0) 
Collector current 
Base current 
Total power dissipation at Tease """25°C 
Storage temperature 
Junction temperature 

INTERNAL SCHEMATIC DIAGR~~: 

MECHANICAL DATA 

Collector connected to case 

5/80 184 

BOY 57 BOY 58 

120V 160V 
80V 125V 

10V 
25A 
6A 

175W 
-65 to 2oooc 

2oooc 

Dimensions in mm 

T0-3 



f I 

\ i 

THERMAL DATA 

Rth i-ease Thermal resistance junction-case 

BOY 57 
BDY58 

max oC/W 

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

Parameter Test conditions Min. Typ. Max. Unit 

lcso Collector cutoff Vc8 = 120V 1 mA 
current (IE = 0) 

leER Collector cutoff VeE= 80V 10 mA 
current RsE = 10f1 

Tease= 10ooc 

lEBO Emitter cutoff VEs.=10V 0.5 mA 
current (lc = 0) 

VcED (sus/Collector-emitter lc = 100mA 
sustaining voltage for BOY 57 80 v 

for BOY 58 125 v 

v(BR) CBO *Collector-base lc = 5mA 
breakdown voltage for BOY 57 120 v 

for BOY 58 160 v 

v(SR) EBO* Emitter-base IE= 5mA 10 v 
breakdown voltage 
(lc = 0) 

VeE sat * Collector-emitter lc = 10A Is= 1A 0.5 1.4 v 
saturation voltage 

VsE sat * Base-emitter lc = 10A Is= 1A 1.4 2 v 
saturation voltage 
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BDY57 
BOY 58 

ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions 

hFE * DC current gain le = 10A VeE= 4V 
le = 20A VeE= 4V 
T case = -30 °C 
1(: = 10A VeE= 4V 

fr Transition le = 1A VeE= 15V 
frequency f = 10MHz 

ton Turn-on time le = 15A ls1 = 1.5A 

toll Turn-off time le = 15A ls1 = -ls2 = 1.5A 

Clamped Estb V(clamp) = 125V 
Collector current L = 500p..H 

*Pulsed: pulse duration= 300p..s, duty cycle .;;:;2%. 
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Min. Typ. Max. Unit 

20 60 -
15 -

10 -

7 MHz 

1 p..S 

2 p..S 

15 A 



MULTIEPITAXIAL PLANAR NPN 

BDY90 
BDY91 
BDY92 

HIGH CURRENT, HIGH SPEED TRANSISTORS 

The BOY 90, BOY 91, BOY 92 are silicon multiepitaxial planar NPN transistors 
in Jedec T0-3 metal case intended for use in switching and linear applications 
in military and industrial equipment. 

ABSOLUTE MAXIMUM RATINGS 

Vcso 
VcEv 
VcEO 
VEso 
lc 
I eM 

Is 
Ptot 

Tstg 

Ti 

Collector-base voltage (IE = 0) 
Collector-emitter voltage (VsE = -1 ,5V) 
Collector-emitter voltage (Is = 0) 
Emitter-base voltage (lc = 0) 
Collector current 
Collector peak current 
Base current 
Total power dissipation at Tease ,;;25°C 
Storage temperature 
Junction temperature 

INTERNAL SCHEMATIC DIAGR~·~: 

MECHANICAL DATA 

Collector connected to case 

187 

BOY 90 BOY 91 BOY 92 

120V 
120V 
100V 

100V 
100V 
80V 
6V 
10A 
15A 
2A 

60W 
-65 to 175°C 

175°C 

80V 
80V 
60V 

Dimensions in mm 

T0-3 

5/80 



BDY90 
BDY91 
BDY92 

THERMAL DATA 

Rth j-case Thermal resistance junction-case max 2.5 °C/W 

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

Parameter Test conditions 

lcso Collector cutoff Vcs = Vcso max 
current (IE = 0) 

lcEV Collector cutoff VeE= VcEv max 
current T case = 150 °C 
(VsE = -1.5V) VeE= VcEv max 

lEBO Emitter cutoff VEB = 6V 
current (lc = 0) 

V cEO (sus) *Collector-emitter lc = 100mA 
sustaining voltage for BOY 90 
(Is= 0) for BOY 91 

for BOY 92 

VeE (sat) * Collector-emitter lc = 5A 18 = 0.5A 
saturation voltage lc = 10A 18 = 1A 

for BOY 90, BOY 91 
for BOY 92 

VsE (sat) * Base-emitter lc = 5A 18 = 0.5A 
saturation voltage lc = 10A Is= 1A 

hFE * DC current gain lc = 1A VeE= 2V 
lc = 5A VeE= 5V 
lc = 10A VeE= 5V 

ft Transition lc = 0.5A VeE= 5V 
frequency f = 5MHz 

ton Turn-on time lc = 5A ls1 = 0.5A 
Vee= 30V 

ts Storage time lc = 5A ls1 =-ls2=0.5A 

tf Fall time 
Vee= 30V 

*Pulsed: pulse duration= 300fLS, duty cycle ::::;2%. 
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Min. Typ. Max. Unit 

1 rnA 

1 rnA 

3 rnA 

1 rnA 

120 v 
100 v 
80 v 

0.5 v 

1.5 v 
1 v 

1.2 v 
1.5 v 

35 -
30 120 -
20 -

70 MHZ 

0.35 fLS 

1.3 fLS 

0.2 fLS 



BFX34 
EPITAXIAL PLANAR NPN 

HIGH CURRENT, GENERAL PURPOSE TRANSISTOR 

The BFX 34 is a silicon epitaxial planar NPN transistor in Jedec T0-39 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 

Collector-base voltage (IE= 0) 
Collector-emitter voltage (1 8 = 0) 
Emitter-base voltage (lc = 0) 
Collector current 

Vcso 
VcEo 
VEBO 
lc 
Ptat Total power dissipation at lamb,;;;; 25•c 

Tease,;;;; 25oC 
Storage temperature 
Junction temperature 

INTERNAL SCHEMATIC DIAGR~~: 

MECHANICAL DATA 

Collector connected to case 
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120 v 
60 v 

6 v 
5 A 

0.87 w 
5 w 

-65 to 200 ·c 
2oo ·c 

Dimensions in mm 

T0-39 

6/77 



BFX34 

THERMAL DATA 

Rth j-case 
Rth j-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

max 
max 

35 °C/W 
200 oc;w 

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

Parameter Test conditions 

IcEs Collector cutoff VeE= 60V 
current (VsE = 0) 

lEBO Emitter cutoff VEB = 4V 
current Clc = 0) 

v(SR) cso * Collector-base lc = 5mA 
breakdown voltage 
(IE = 0) 

V CEO (susl' Collector-emitter lc = 100mA 
sustaining voltage 
Cis = 0) 

VEBO • Emitter-base IE = 1 rnA 
voltage 
(lc =0) 

VeE (sat) * Collector-emitter lc 
saturation voltage 

= 5A Is = 0.5A 

VsE (sat)* Base-emitter lc = 5A Is = 0.5A 
saturation voltage 

hFE * DC current gain lc = 1A VeE= 2V 
lc = 1.5A VeE= 0.6V 
lc = 2A VeE= 2V 

fT Transition frequency lc = 0.5 A VeE= 5V 
f = 20 MHz 

CESO Emitter-base lc = 0 VEs= 0.5V 
capacitance f . = 1 MHz 

Ccso Collector-base IE = 0 Vc8 = 10V 
capacitance f = 1 MHz 

tan Turn-on time 
lc = 5A Vcc=20 V 

toft Turn-off time ls1 = -ls2 = 0.5 A 

* Pulsed: pulse duration = 300 fLS, duty cycle = 1.5% 
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Min. Typ. ~ax. Unit 

0.02 10 fLA 

0.05 10 fLA 

120 v 

60 v 

6 v 

0.4 1 v 

1.3 1.6 v 

100 -
75 -

40 80 150 -

70 100 MHz 

300 500 pF 

40 100 pF 

0.25 0.6 fLS 

0.6 1.2 fLS 
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BSS44 
EPITAXIAL PLANAR PNP 

HIGH CURRENT, GENERAL PURPOSE TRANSISTOR 

The BSS 44 is a silicon epitaxial planar PNP transistor in Jedec T0-39 metal case. It is 
used for high-current switching and power amplifier applications up to 5A. 

ABSOLUTE MAXIMUM RATINGS 

Vcso 
VcEo 
VEBO 
lc 
Ptot 

Collector-base voltage (IE= 0) 
Collector-emitter voltage (1 8 = 0) 
Emitter-base voltage Clc = 0) 
Collector current 
Total power dissipation at Tamb.;;; 25°C 

Storage temperature 
Junction temperature 

Tease <;;;25oC 

INTERNAL SCHEMATIC DIAGR4 

MECHANICAL DATA 

Collector connected to case 

193 

-65 v 
-60 v 

-6 v 
-5 A 

0.87 w 
5 w 

-65 to 200 oc 
200 oc 

Dimensions in mm 

T0-39 

6/77 



BSS44 

THERMAL DATA 

Rthj-case 
Rthj-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

max 
max 

35 oc;w 
200 °C/W 

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

Parameter Test conditions Min. Typ. Max. Unit 

IcES Collector cutoff VeE= -60V -0.5 I-lA 
current (V8 E = 0) 

V(BR)eBO Collector-base lc = -1 mA -65 v 
breakdown voltage 
(IE= 0) 

VeEO (sus)* Collector-emitter 
sustaining voltage 

le = -50 mA -60 v 

Cis = 0) 

VEBO • Emitter-base IE = -1 mA -6 v 
voltage 
(I c =0) 

VCE(satt Collector-emitter le = -0.5A Is = -SOmA -0.1 v 
saturation voltage le. = -5A Is = -0.5A -0.4 -1 v 

VBE (sat) * Base-emitter lc = -0.5A Is = -SOmA -0.8 v 
saturation voltage le = -5A Is = -0.5A -1.1 -1.6 v 

hFE * DC current gain lc = -0.5A VeE= -2V 30 -
le = -2A VeE= -2V 40 70 -
le = -5A VeE= -2V 45 -

fT Transition frequency lc = -0.5A VeE= -5V 80 MHz 

Ccso Collector-base IE = 0 Ve8 = -10 V 
capacitance f = 1 MHz 100 pF 

ion Turn-on time 
le = -0.5A Vee= -20V 0.065 flS 

tot! Turn-off time 181 = -1 82 = -50mA 
0.45 flS 

* Pulsed: pulse duration = 300 flS, duty cycle = 1.5% 
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EPITAXIAL PLANAR NPN 

HIGH VOLTAGE SWITCH 

BSW67 
BSW68 

The BSW 67 and BSW 68 are silicon epitaxial planar NPN transistors in Jedec T0-39 
metal case. They are intended for high voltage inductive load switching applications. 

ABSOLUTE MAXIMUM RATINGS 

Vcso 
VcEo 
lc 
I eM 
plot 

Collector-base voltage (IE= 0) 
Collector-emitter voltage (1 8 = 0) 
Collector current 
Collector peak current 
Total power dissipation at Tamb,;;; 45'C 

Tease ,;;; 25'C 

Storage temperature 
Junction temperature 

T case ,;;; 1 OO'C 

INTERNAL SCHEMATIC DIAGR::~r 

E 

MECHANICAL DATA 

Collector connected to case 

197 

BSW 67 BSW 68 

120V 150V 
120V 150V 

1.5A 
2A 

0.7W 
5W 

2.85W 
-65 to 200 'C 

200 'C 

Dimensions in mm 

T0-39 

6/77 



BSW67 
BSW68 

THERMAL DATA 

Rth j-case 
Rthj-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

max 
max 

35 °C/W 
220 °C/W 

ELECTRICAL CHARACTERISTICS (Tease 25°C unless otherwise specified) 

Parameter Test conditions 

lcso Collector cutoff for BSW 67 
current (IE = 0) Yes= 60 V 

Yes= 60 V T case= 150oC 
for BSW 68 
Yes= 75 V 
Yes= 75V T case= 150oC 

V(SR)CSO Collector-base le = 100 [LA 
breakdown voltage for BSW 67 
(IE= 0) for BSW 68 

YeEO (sust Collector-emitter lc = 100 rnA 
sustaining voltage for BSW 67 
(Is = 0) for BSW 68 

VESO * Emitter-base IE = 100 [LA 
voltage 
(lc =0) 

VeE(sat) * Collector-emitter le = 0.1 A Is = 0.01 A 
saturation voltage le = 0.5 A Is = 0.05 A 

le = 1 A Is = 0.15 A 

YsE (sat) * Base-emitter le = 0.1 A Is = 0.01 A 
voltage lc = 0.5 A Is = 0.05 A 

lc = 1 A Is = 0.15 A 

hFE* DC current gain le = 0.1 A VeE= 5 V 
le = 0.5 A VeE= 5 V 
le =1A VeE= 5 V 

fT Transition frequency le = 100mA VeE= 20 V 

Ceso Collector-base ,.~ 

'E = 0 Yes= 10 V 
capacitance f = 1 MHz 

ton Turn-on time 
le = 0.5 A Vee= 20 V 

toff Turn-off time ls1 = -ls2 = 0.05 A 

* Pulsed: pulse duration = 300 f1S, duty cycle = 1.5% 
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Min. Typ. Max. Unit 

100 nA 
50 flA 

100 nA 
50 f1A 

120 v 
150 v 

120 v 
150 v 

6 v 

0.15 v 
0.5 v 

1 v 

0.9 v 
1.1 v 
1.2 v 

40 -
30 -
15 -

80 MHz 

35 pF 

0.3 f1S 

1 [LS 
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BU125 
EPITAXIAL PLANAR N PN 

HIGH CURRENT,GENERAL PURPOSE TRANSISTOR 

The BU 125 is a silicon epitaxial planar NPN transistor in Jedec T0-39 metal case. It is 
used in TV horizontal output and general purpose applications. 

ABSOLUTE MAXIMUM RATINGS 

Collector-base voltage (IE= 0) 
Collector-emitter voltage (1 8 = 0) 
Emitter-base voltage Clc = 0) 
Collector current 
Total power dissipation at Tamb,:;; 25oC 

Tease ,;;50oC 
Storage temperature 
Junction temperature 

INTERNAL SCHEMATIC DIAGR~~: 

MECHANICAL DATA 

Collector connected to case 

201 

130 
60 

6 
7 
1 

10 
-65 to 200 

200 

v 
v 
v 
A 
w 
w oc 
oc 

Dimensions in mm 

T0-39 

6/77 



BU125 

THERMAL DATA 

Rth j-case 
Rthj-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

max 
max 

15 "C/W 
175 "C/W 

ELECTRICAL CHARACTERISTICS (Tease 25"C unless otherwise specified) 

Parameter Test conditions Min. Typ. Max. Unit 

lcso Collector cutoff Vcs= 100 v 0.02 10 1-'-A 
current (IE = 0) 

V (SR) cso * Collector-base lc = 1 rnA 130 v 
breakdown voltage 
(IE = 0) 

V(SR)CES * Collector-emitter lc = 1 rnA 130 v 
breakdown voltage 
(VsE = 0) 

V CEO (sus>* Collector-emitter lc =50 rnA 60 v 
sustaining voltage 
(Is = 0) 

' 

VESO * Emitter-base IE = 1 rnA 5 v 
voltage 
(I c =0) 

VeE (sat) * Collector-emitter lc = 1 A Is = 0.1 A 0.25 v 
saturation voltage lc = 5A Is = 0.5 A 1.2 v 

VsE (sat) * Base-emitter lc = 1 A Is = 0.1 A 0.9 1 v 
saturation voltage lc = 5A Is = 0.5 A 1.3 1.6 v . 

hFE * DC current gain lc = 0.1 A VeE= 2 V 40 155 -
lc = 5A VeE= 2 V 15 60 -

fT Transition frequency lc = 0.5 A VeE= 5V 50 MHz 

Ccso Collector-base IE = 0 Vcs= 10 v 
capacitance f = 1 MHz 80 pF 

taft Turn-off time lc = 5A Vcc=20V 
1st = -ls2 = 0.5 A 0.65 flS 

* Pulsed: pulse duration 300 flS, duty cycle 1.5% 
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BU125S 
EPITAXIAL PLANAR NPN 

HIGH VOLTAGE POWER AMPLIFIER 

The BU 1258 is a silicon epitaxial planar NPN transistor in Jedec T0-39 metal case. It is 
intended for general purpose, linear and switching applications. 

ABSOLUTE MAXIMUM RATINGS 

Vcso 
VCEV 

VcEO 
VEBO 
lc 
I eM 
Is 
plot 

Collector-base voltage (IE= 0) 
Collector-emitter voltage (V BE= -1.5V) 
Collector-emitter voltage (1 8 = 0) 
Emitter-base voltage (lc = 0) 
Collector current 
Collector peak current (repetitive) 
Base current 
Total power dissipation at T amb ,;;; 25°C 

Tease,;;; 50oC 
Storage temperature 
Junction temperature 

INTERNAL SCHEMATIC DIAGR:~: 

MECHANICAL DATA 

Collector connected to case 

205 

250 v 
250 v 
150 v 

6 v 
3 A 
5 A 

0.5 A 
1 w 

10 w 
-65 to 200 oc 

200 oc 

Dimensions in mm 

T0-39 

6/77 



BU125S 

THERMAL DATA 

Rth j-case 

Rthj-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

max 
max 

15 oc;w 
175 oc;w 

ELECTRICAL CHARACTERISTICS (Tease 25°C unless otherwise specified) 

Parameter Test conditions 

lcso Collector cutoff Yes= 200 V 
current (IE = 0) -

lEBO Emitter cutoff current VEB = 6 V 
(lc = 0) 

Vcso Collector-base lc = 1mA 
voltage (IE = 0) 

V cEo (sus>* Collector-emitter lc = 20 mA 
sustaining voltage 
(Is = 0) 

VeE (sat) Collector-emitter lc = 500mA Is = 50mA 
saturation voltage 

hFE DC current gain lc = 5mA VeE= 10V 
lc = 250mA VeE= 3V 

fT Transition frequency lc = 100mA VeE= 10V 

Ccso Collector-base IE = 0 Yes= 20 V 
capacitance f = 1 MHz 

ton Turn-on time 
lc = 0.5 A Vee= 20 V 

toll Turn-off time ls1 = -ls2 = 0.05 A 

* Pulsed: pulse duration = 300 f!S, duty cycle = 1.5% 
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Min. Typ. Max. Unit 

10 f!A 

1 mA 

250 v 

150 v 

1.5 v 

30 -
30 -

15 MHz 

35 pF 

0.3 f!S 

1 f!S 
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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 T0-3 metal case. They are fast swit
ching, high voltage devices for use il] horizontal deflection circuits of colour television recei
vers. 

ABSOLUTE MAXIMUM RATINGS 

VcEs 

VcEo 

VEBO 
lc 
I eM 

Ptot 

T stg 

Tl 

Collector-emitter voltage (V BE = 0) 
Collector-emitter voltage (I 8 = 0) 
Emitter-base voltage (lc = 0) 
Collector current 
Collector peak current 
Total power dissipation at T case = 25°C 
Storage temperature 
Max operting junction temperature 

INTERNAL SCHE~_qATIC DIAGRAMS 

BU208, BU208A 

MECHANICAL DATA 

Collector connected to case 

209 

BU208D 

1500 
700 

5 
8 

15 
150 

-65 to 150 
175 

RsE Typ. 30.11 

Dimensions in mm 

T0-3 

10/84 



f ' 

BU208 
BU208A 
BU2080 

THERMAL DATA 

Thermal resistance junction-case max °C/W 

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

Parameter Test conditions Min. Typ. Max. Unit 

IcEs Collector cutoff VeE= VeEs 1 mA 
current (V BE= 0) 

V CEO (sus)* Collector-emitter le = 100mA 700 v 
sustaining voltage 
(Is= 0) 

VEBO Emitter-base lEBO= 10mA 5 v 
voltage Oe= 0) for BU508 and BU508A 

lEBO Emitter cutoff V Eso = 5V for BU508D 300 mA 
current (lc= 0) 

VF Diode forward IF = 4A for BU508D 2 v 
voltage 

V CE (sat) * Collector-emitter le = 4.5A 18 =2A 
saturation voltage for BU508A and BU508D 1 v 

I for BU508 5 v 

V BE (sat) * Base-emitter le = 4.5A 18 =2A 1.5 v 
saturation voltage 

INDUCTIVE SWITCHING TIMES 

ts Storage time lc= 4.5A, hFE= 2.5, Vee= 140V 7.0 JlS 
tf Fall time Lc = 0.9mH Ls = 3pH 0.5 JlS 

* Pulsed: Pulse duration= 300ps duty cycle= 1.5%. 
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tl VcEcsa 
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BO 0 
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Collector-emitter saturation voltage 
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Switching times inductive load (see 
fig. 1) G-5777 
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BU208 
BU208A 
BU208D 

Switching times inductive load (fig. 1) V CE sat dinamic (fig. 2) 
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Fig. 1 -Switching times test circuit on inductive load 
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BU208 
BU208A 
BU2080 

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

COLLECTOR WAVEFORMS 

1--v I\ 
--v ""' I 1\ 

\ 
J v 

DEVICE DISSIPATION 

L.-' \ 

. \ 
j \ 

Fig. 2- V cE (sat) dyn. test circuit 

v, 

t: Zps ld!V 
I: 1AidiV 

V: ZOOV/ d1v 

t: 11Js/d1v 
P: ZOWtd1v 

Eoff=400pJ 
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BU325 
EPITAXIAL PLANAR NPN 

HIGH VOLTAGE SWITCH 

The BU 325 is a silicon planar epitaxial N PN transistor in Jedec T0-126 plastic case. 
It is intended for high voltage, high current linear and switching applications. 

ABSOLUTE MAXIMUM RATINGS 

O:lllector-base voltage (I E = 0) 
O:lllector-emitter voltage (I 8 = 0) 
Emitter-base voltage (I c= 0) 
O:lllector current 
Base current 
Total power dissipation at T amb~25°C 

T case~25oC 
Storage temperature 
Junction temperature 

INTERNAL SCHEMATIC DIAGR~~' 

E 

MECHANICAL DATA 

27max 

1109"''" 1.2 
Q58 

{1) W1lh1n lh1s regoon the cross-SE'CI1on of lht" leads IS uncontrolled 

215 

200 v 
200 v 

5 v 
3 A 
1 A 

1.25 w 
25 w 

-65 to 150 oc 
150 oc 

Dimensions in mm 

"'" T0-126 (SOT -32) 

5/80 



BU325 

THERMAL DATA 

Rth )-case 
Rth j-amb 

Thermal resistance junction-case 
Thermal resistance junction-amb. 

max S 
max 100 

ELECTRICAL CHARACTERISTICS (T case= 25 oc unless otherwise specified) 

Parameter Test conditions Min. Typ. Max. 

ICBO Collector cutoff V cs=200V 100 
current (I E=O) 

VCBO Collector base lc =100J.1A 200 
breakdown voltage 
(IE=O) 

V cEo (sus) *Collector-emitter 
sustaining voltage 

lc =10mA 200 

(1 6 = 0) 

VEBO * Emitter-base IE =1m A s 
voltage 
(lc=O) 

VCE(sat) * Collector-emitter lc =1SOmA Is =1SmA 0.06 1.0 
saturation voltage lc =SOOmA Is =SOmA 0.10 1.S 

V BE( sat) * Base-emitter lc =1SOmA Is =1SmA 0.73 1.0 
saturation voltage lc =SOOmA Is =SOmA 0.80 1.2 

h FE * DC current gain lc =SOmA V cE=SV 30 200 
lc =1SOmA V cE=SV 30 200 
lc =SOOmA V cE=5V 30 200 

216 

°C/W 
°C/W 

Unit 

J.lA 

v 

v 

v 

v 
v 

v 
v 

-
-
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BU325 

ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions Min. Typ. Max. Unit 

fr Transition lc =500mA V cE=SV 40 MHz 
frequency 

Ccso Collector-base IE =0 
capacitance f =1 MHz 

V cs=10V 50 pF 

ton Turn-on time lc =0.5A I 81 =SOmA 0.3 J.lS 
Vcc;==20V 

toll Turn-off time I c =0.5A 
I 81 =-I 82 =SOmA 1 J.lS 
Vcc=20V 

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

G-3979 
Safe operating areas Ic 8 

6 
(A) 

~ Ic MAX PULSE OPERATION" 

2 

"' 8 
DC OPERATION 

6 

~ 

2 • FOR SINGLE NON 

10-1 REPETITIVE PULSE 

8 
6 

-~ 

2 

10-2 
~ 6 8 

10 
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--------- -----

BU326 
BU326A 

MULTIEPITAXIAL MESA NPN 

HIGH VOLTAGE POWER SWITCH 

The BU326 and BU326A are silicon multiepitaxial mesa NPN transistors in Jedec T0-3 
metal case particularly intended for switch-mode CTV supply system. 

ABSOLUTE MAXIMUM RATINGS 

VcEs 
VcEo 
VEBO 
lc 
I eM 
Is 
Ptot 
T stg 

Tl 

Collector-emitter voltage (V BE = 0) 
Collector-emitter voltage (I 8 = 0) 
Base-emitter voltage (lc = 0) 
Collector current 
Collector peak current 
Base current 
Total power dissipation at T case .;;;; 25°C 
Storage temperature 
Junction temperature 

INTERNAL SCHEMATIC DIAGRAM 

MECHANICAL DATA 

Collector connected to case 

10/84 220 

BU326A BU326 

900V 800V 
400V 325V 

10V 
6A 
SA 
3A 

75W 
-65 to 200°C 

200°C 

Dimensions in mm 

T0-3 



THERMAL DATA 

R,h J-ca.se Thermal resistance junction-case 

BU326 
BU326A 

max 2.33 °C/W 

ELECTRICAL CHARACTERISTICS (T case= 25 oc unless otherwise specified) 

Parameter Test conditions Min. Typ. Max. Unit 

IcEs Collector cutoff 'VeE= 900V for BU326A 1 rnA 
current ( V sE=O) I VeE= BOOV for BU326 1 rnA 

VeE= BOOV 
T case= 125°C for BU326 2 rnA 
VcE=900V 
T case= 125°C for BU326A 2 rnA 

lEBO Emitter cutoff V Es=10V 10 rnA 
current (I c = 0) 

V CEO (sus) "'Collector-emitter lc =100mA for BU326 325 v 
sustaining voltage for BU326A 400 v 
(Is= 0) 

VCE(sat) • Collector-emitter lc =2.5A Is =0.5A 1.5 v 
saturation voltage lc =4A Is =1.25A 3 v 

VBE(sat) • Base-emitter lc =2.5A Is =0.5A 1.4 v 
saturation voltage lc =4A Is =1.25A 1.6 v 

hFE "' DC current gain lc =1A V cE=5V 25 -

ton Turn-on time lc =2.5A I 81 =0.5A 0.5 jlS 

V cc=250V 

ts Storage time lc =2.5A I s1 =0.5A 
I 82 =-1A V cc=250V 3.5 jlS 

tf Fall time lc =2.5A I s1 =0.5A 
I 82 =-1A V cc=250V 0.5 jlS 

• Pulsed: pulse duration =300 !lS, duty cycle = 1.5% 
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BU326 
BU326A 

Safe operating areas lc 
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DC current gain 
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BU326A 

Collector-emitter saturation voltage 
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BU326S 
MULTIEPITAXIAL MESA NPN 

HIGH VOLTAGE POWER SWITCH 

The BU 3268 is a silicon multiepitaxial NPN transistor in Jedec T0-3 metal case, par
ticularly intended for switch-mode CTV applications. 

ABSOLUTE MAXIMUM RATINGS 

VcEs 
VcEO 
VEBO 
lc 
lcM 
Is 
plot 

Tstg 
Ti 

Collector-emitter voltage (V BE= 0) 
Collector-emitter voltage (1 8 = 0) 
Emitter-base voltage (lc = 0) 
Collector current 
Collector peak current 
Base current 
Total power dissipation at Tease < 75°C 
Storage temperature 
Junction temperature 

INTERNAL SCHEMATIC DIAGR~~: 

MECHANICAL DATA 

Collector connected to case 

225 

800 
400 

7 
6 
8 
3 

60 
-65 to 175 

175 

v 
v 
v 
A 
A 
A 
w 
·c oc 

Dimensions in mm 

T0-3 
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BU326S 

THERMAL DATA 

R1h i-case Thermal resistance junction-case max 1.67 •c;w 

ELECTRICAL CHARACTERISTICS (T case 25•c unless otherwise specified) 

Parameter Test conditions 

IcEs Collector cutoff VeE= 800 V 
current (V8E = 0) VeE= 800 V T case= 15o•c 

lEBO Emitter cutoff VEB = 7 v 
current (lc = 0) 

V cEo (sus>* Collector-emitter lc = 100mA 
sustaining voltage 
(1 8 = 0) 

VCE(sat) * Collector-emitter lc = 2.5A Is = 0.5A 
saturation voltage lc = 4A Is = 1.25A 

VBE(sat) * Base-emitter lc = 2.5A Is = 0.5A 
saturation voltage lc = 4A Is = 1.25A 

hFE * DC current gain lc =4A VeE= 5V 

fr Transition frequency lc = 0.5A VeE= 10V 

tan Turn-on time lc = 2.5A Vee= 250V 
1st = 0.5A 

t. Storage time 
lc = 2.5A Vee= 250V 

4 Fall time 1st = 0.5A 182 = -1A 

* Pulsed: pulse duration = 300 f.LS, duty cycle = 1.5% 
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Min. Typ. Max. Unit 

1 rnA 
3 rnA 

1 rnA 

400 v 

1.5 v 
3 v 

1.4 v 
1.8 v 

3.5 10 -
20 MHz 

0.3 f.LS 

1.8 f.LS 

0.3 !lS 
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EPITAXIAL PLANAR N PN 

HORIZONTAL TV DEFLECTORS 

BU406 
BU406H 
BU408 

The BU 406, BU 406H and BU 408 are silicon epitaxial planar NPN transistors in Jedec 
T0-220 plastic package. They are fast switching, high voltage devices for use in 
horizontal deflection output stages of large screen MTV receivers with 11 oo CRT. 

ABSOLUTE MAXIMUM RATINGS 

Vcso 
VCEV 

VcEO 
VEBO 

lc 
lcM 
lcM 
Is 
Ptot 
Tstg 
Ti 

Collector-base voltage (IE= 0) 
Collector-emitter voltage (V6 E = -1.5V) 
Collector-emitter voltage (1 8 = 0) 
Emitter-base voltage (lc = 0) 
Collector current 
Collector peak current (repetitive) 
Collector peak current (t = 10 ms) 
Base current 
Total power dissipation at Tease ,;; 25 oc 
Storage temperature 
Junction temperature 

INTERNAL SCHEMATIC DIAGR:~ 

MECHANICAL DATA 

Collector connected to tab. 
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ll I 0.6 1-

400 v 
400 v 
200 v 

6 v 
7 A 

10 A 
15 A 

4 A 
60 w 

-65 to 150 oc 
150 oc 

Dimensions in mm 

T0-220 
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BU406 
BU406H 
BU408 

THERMAL DATA 

Rth j-case 
RlhJ-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

max 
max 

2.oa •c;w 
10 •c;w 

ELECTRICAL CHARACTERISTICS (Tease = 25•c unless otherwise specified) 

Parameter Test conditions 

IcEs Collector cutoff VeE= "400 V 
current (V8 E = 0) VeE= 250 V 

VeE= 250 V Tcase=15o•c 

lEBO Emitter cutoff VEB = 6 V 
current Clc = 0) 

VCE(sat) * Collector-emitter for BU406 
saturation voltage lc = 5A Is = 0.5 A 

for BU406H 
lc =5A Is = O.BA 
for BU408 
lc =6A Is = 1.2 A 

VBE(sat) * Base-emitter for BU406 
saturation voltage lc =5A Is = 0.5A 

for BU406H 
/ 

lc = 5A Is = O.BA 
for BU408 
lc = 6A Is = 1.2 A 

fT Transition frequency lc = 0.5 A VeE= 10 V 

toft ** Turn-off time for BU406 
lc =5A Is end= 0.5A 
for BU406H 
lc =5A Is end= O.BA 
for BU408 
lc = 6A lsend= 1.2A 

ls/b Second breakdown VeE= 40 V t = 10ms 
collector current 

* Pulsed: pulse duration = 300 fLS, duty cycle = 1 .5% 
** See test circuit 
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Min. Typ. Max. Unit 

5 mA 
100 fLA 

1 mA 

1 rnA 

1 v 

1 v 

1 v 

1.2 v 

1.2 v 

1.5 v 

10 MHz 

0.75 fLS 

0.4 fLS 

0.4 fLS 

4 A 



DC current gain 
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10. 
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SWITCHING TIMES 
Test circuit (fall, storage and turn-off time) 

sv~.c. 

I +32V 

\nF 1 SnF 
2W 

TO SCOPE (channel n'l) 

BU406 
BU406H 
BU408 

L1 Horizontal hold co1t ~:~:~~;=~~~~~~~:~oO~;:;,; ::~~~~t~~~:~~~z~~ Core=Sifernt 862120 25X4Y:Z 

l2 Horizontal yoke:::ZOO }JH 

T1 Driver transformer: Pans 1 -2=125 turns~ 0.2 nm; 
Pans 3-4:25 turns~ 0.4nm, Gap =012rrm; Core:::3E3doubleE 19x15)(5 

TZ EHT transformt>r manufacturer ARCO type 249.065/035 

R =- J:son tor BU406 
R -= zzon for BU406H 
R = 1son for e04os 

Waveforms 
Fall and storage time 
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Turn-off time 

Turn-off time is the ttme for the collector current I c 
to decrease to 100m A after the collector to emitter 
voltage VeE has risen 3V into tts ftyback excursion 

S-Q857 



./ 

BU406 
BU406H 
BU408 

APPLICATION INFORMATION 
BU 406- application circuit for 1 7'' to 24" - 11 oo- 28 mm neck picture tubes 

+32V 

T2(5th harmonic) 

27pF 

5·11'15/2 

*NI= 125 turns~ 0.3rrm; N2=25 turns~ 0 6rrrn; GAP=0.12mn; CORE=DOUBLE E 19x5xS mm:FERRITE 3E1TVPE 
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EPITAXIAL PLANAR NPN 

HORIZONTAL TV DEFLECTORS 

BU406D 
BU407D 
BU4080 

The BU 4060, BU 407D and BU 4080 are silicon planar epitaxial NPN transistors with 
integrated damper diode, in Jedec T0-220 plastic package. They are fast switching, high 
voltage devices for use in horizontal deflection output stages of MTV receivers with 
110° CRT. 
The BU 4060 and BU 408D are primarily intended for large screen, while the BU 4070 is 
for medium and small screens. 

ABSOLUTE MAXIMUM RATINGS 

Vcso 
VcEv 
VEBO 
lc 
lcM 
lcM 
Is 
Ptot 
Tstg 
Ti 

Collector-base voltage (IE= 0) 
Collector-emitter voltage (V8 E = -1.5V) 
Emitter-base voltage (lc = 0) 
Collector current 
Collector peak current (repetitive) 
Collector peak current (t = 1 0 ms) 
Base current 
Total power dissipation at Tease.;;;; 25 oc 
Storage temperature 
Junction temperature 

INTERNAL SCHEMATIC DIAGRAM c 

MECHANICAL DATA 

Collector connected to tab. 
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BU406D BU407D BU408D 

400V 330V 400V 
400V 330V 400V 

6V 
?A 

10A 
15A 
4A 

sow 
-65 to 150 oc 

150 oc 

Dimensions in mm 

T0-220 
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BU406D 
BU407D 
BU408D 

THERMAL DATA 

Rth j-case 
Rth J-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

max 
max 

2.08 °C/W 
70 °C/W 

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

Parameter Test conditions 

lcEV Collector cutoff for BU406D and BU408D 
current (V8 E = -1.5V) VeE= 400 V 

for BU407D 
VeE= 330 V 

lEBO Emitter cutoff VEB = 6 v 
current (le = 0) 

VeE (sat)* Collector-emitter for BU406D and BU407D 
saturation voltage le = 5A Is = 0.65A 

for BU408D 
lc = 6A Is = 1.2 A 

VBE (sat) * Base-emitter for BU406D and BU407D 
saturation voltage le =5A Is = 0.65A 

for BU408D 
lc =6A Is = 1.2 A 

fr Transition frequency le = 0.5 A VeE= 10 V 

~If Turn-off time for BU406D and BU407D 
le = 5A 18 end = 0.65 A 
for BU408D 
lc =6A Is end= 1.2A 

ls/b Second breakdown VeE= 40 V t = 10 ms 
collector current 

VF Diode forward voltage IF = 5A 

* Pulsed: pulse duration = 300 fLS, duty cycle = 1.5% 
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Min_ Typ. Max. Unit 

15 mA 

15 mA 

400 mA 

1 v 

1 v 

1.3 v 

1.5 v 

10 MHz 

0.75 fLS 

0.5 fLS 

4 A 

1.5 v 



20 

10 

VBE(sal 

(mVl 

1600 

1200 

BOO 

400 

DC current gain 

vcE=1 

' ' 

102 103 

G 191811 -
I 
' 

.... 

' . 
lc(mAl 

Base-emitter saturation voltage 

G 192111 

) 

hFE =10 

.... -
' . ' . 

102 103 lc(mAl 

BU4060 
BU4070 
BU4080 

Collector-emitter saturation voltage 

VCE(sa\) 
(mV) 

' 
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4 

102 

VF 
(V) 

2 

1.5 

0.5 

0 

hFE =10 

'Tc:ase=1zs•c 
= 25° ·"-~ 
./ ~ 
~ 

Forward voltage 

......... - -

' 8 

G 2770 

I 

' . 
lc (mAl 

G 2 - 656 

v 

' ' 
'c (Al 



BU406D 
BU4070 
BU4080 

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

SYNC 

l. 
1 100 

kfi kfi 

100 
kfi 

ISnF 

8.2 15 
kfi kfi 

0.22pF 

TO SCOPE (channe-l n"l) 

TUT 

IL2 
I zoo 
:,uH 

S-2297/1 

Ll Honzontat hold co•t·~:~:1:;~~~;~~~~:~oQ~~; ==!~~j~~~nJC:~:~ 2 ~~ Core=s•femt 86212 o zs,c4)(2 

L2 Honzontal yoke=200 pH 

T1 Driver transformer· Pins 1-2=125 turns 0 0.2 rrm; 
Pms 3-4:25 turns" 0.4nm; Gap =012mn; Core:3E3doubleE19x15)(5 

T2 EHT transformer manufacture-r ARCO type 249.065/035 

R :270 n for BU4060 and BU 1.070 
R = ISO n for BU 4080 

Waveforms 
Fall and storage time 
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Turn-off time 

Turn-off time is the time for the collector current Ic 
to decrease to 100mA after the collector to em1tter 
voltage VeE has risen 3V mto its ftyback excursion 



APPLICATION INFORMATION 

BU406D 
BU4070 
BU40BD 

Two examples are given of the BU 4060 and BU 4070 in conventional MTV horizontal 
deflection circuits. 

BU 4060- application circuit for 17" to 24" - 11 oo- 28 mm neck picture tubes 

*NI=125 turns~ 0 3rrm; N2=25 turns~ 0.6rrm; GAP=0.12rrm; CORE=OOUBLE E t9x5x8 mm:FERRITE 3E1TVPE 

BU 4070- application circuit for 12" to 17'' - 11 oo- 20 mm neck picture tubes 
(driver supply voltage = 10.8 V) 

'B 

.to.av 

15fl 
1W 

+108V 

AUXILIARY 
TURNS 

*N1= 90 (urns~ 0 3nm, N2=30 turns¢ 0 6nm; GAP:=012rrrn, CORE=DOUBLE E 19x5~~:B mm,FERRITE JEITVPE 
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BU4060 
BU407D 
BU408D 

APPLICATION INFORMATION (continued) 
BU 4070 - application circuit for 12" to 17" - 11 oo- 20 mm neck picture tubes 

(driver supply voltage = 25 V) 

+25V 

+108V 

AUXILIARY 
TURNS 

*N1=125 turns~ 0.3mn; N2=25 turns~ 0.6nm; GAP=0.12nm j CORE=DOUBLE E 191t5x8 mm;FERRITE 3E1 TYPE 
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EPITAXIAL PLANAR N PN 

HORIZONTAL TV DEFLECTORS 

BU407 
BU407H 

The BU 407 and BU 407H are silicon epitaxial planar NPN transistors in Jedec T0-220 
plastic package. 
They are fast switching, high voltage devices for use in horizontal deflection output 
stages of medium and small screens MTV receivers with 11 oo CRT. 

ABSOLUTE MAXIMUM RATINGS 

Vcso 
VcEv 
VcEO 
VEBO 
lc 
I eM 
I eM 
Is 
plot 

Tstg 
TJ 

Collector-base voltage (IE= 0) 
Collector-emitter voltage (V8 E = -1.5V) 
Collector-emitter voltage (1 8 = 0) 
Emitter-base voltage (lc = 0) 
Collector current 
Collector peak current (repetitive) 
Collector peak current (t = 10 ms) 
Base current 
Total power dissipation at Tease::::; 25 oc 
Storage temperature 
Junction temperature 

INTERNAL SCHEMATIC DIAGR:~: 

MECHANICAL DATA 

Collector connected to tab. 
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330 
330 
150 

6 
7 

10 
15 

4 
60 

-65 to 150 
150 

v 
v 
v 
v 
A 
A 
A 
A 
w 
oc 
oc 

Dimensions in mm 

T0-220 

6/77 



BU407 
BU407H 

THERMAL DATA 

Rth j-case 
Rth j-amb 

Thermal resistance junction-case 
Thermal resistance jurction-ambient 

max 
max 

2.08 OC/W 
70 °C/W 

ELECTRICAL CHARACTERISTICS (Tease = 25 ac unless otherwise specified) 

Parameter Test conditions 

IcEs Collector cutoff VeE= 330V 
current (V6E = 0) VeE= 200V 

VeE= 200V T case= 150oC 

lEBO Emitter cutoff VEB = 6 v 
current (lc = 0) 

VeE(sat) * Collector-emitter for BU407 
saturation voltage le =5A Is = 0.5A 

for BU407H 
lc = 5A Is = O.BA 

VBE (sat) * Base-emitter for BU407 
saturation voltage le =5A Is = 0.5A 

for BU407H 
le =5A Is = O.BA 

fr Transition frequency lc = 0.5 A VeE = 10 v 

toft ** Turn-off time for BU407 
le =5A Is end= 0.5A 
for BU407H 
le = 5A Is end= O.BA 

ls/b Second breakdown VeE= 40 V t = 10ms 
collector current 

* Pulsed: pulse duration = 300 flS, duty cycle = 1 .5% 
** See test circuit 

242 

Min. Typ. Max. Unit 

5 mA 
100 flA 

1 mA 

1 rnA 

1 v 

1 v 

1.2 v 

1.2 v 

10 MHz 

0.75 f1S 

0.4 f1S 

4 A 



DC current gain 

G 2653 

VeE :SV 

p- r--. ....... 

~ I' 
~r-. 

10 

' 8 ' 8 
Ic(Al 

Base-emitter saturation voltage 

VBE(sat 
(V) 

1.5 

0.5 

0 

) 

Tease =25•c 

_._ 
l.o-~ 

' ' ' ' 

G 2652 -

hFE =I 

~ --
' ' ' . Ic (A) 

BU407 
BU407H 

Collector-emitter saturation voltage 

VCE(sat) 
(V) ' 

10 8 

' 
2 

8 

' ' 
2 

10-I 

-

10'' 

G 2651 

hFE=IO 

Tease =I25"Cii 

-1--

I 
' 8 

I 

25"C 

• 8 

Ic cAl 

Collector cutoff current 
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IcES 
(nA) 

10' 

103 

102 

10 

8 

' ' 
2 

' ' ' 
2 

8 

' 
' 
2 

8 . 
2 

G 2763 

VeE :2 SOV !,,..../ 

" 

0 25 50 75 Tease ('C) 



Storage time 

' Is 
()JS) 

' 
l 

8 . 
' 
l 

10-1 
e . 
' 
l 

0 

*MAX. 
TYP. 

*MIN 

25 

Turn-off time 

\off a 
(J.JS) 6 

6 

o·• 
8 . 
' 

' 
o·' 

0 

*MAX. 
TYP. . . 

25 

BU407 
BU407H 

G 1367 

s~e test crrcurt 

* '090'/, CONFIDENCE 

IT 
50 75 Tease ('C) 

G 1368 

See test crrcurt 

"- 90 '/,CONFIDENCE 

50 75 T case ('C l 

t1 e 
()JS) 6 

Fall time 

'MAX. 

TYP. 
*MIN. 

25 

G 1366 

See test circuit 

*"' 90'/, CONFIDENCE 

50 75 

Collector-emitter saturation voltage 

VeE( sat 
(V) 
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) 

/lr 

v 

G- 5759 

Ic =10 A 
r--eA 

6A 
SA 
3A 

r-1 A 

18 (A) 



SWITCHING TIMES 

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

SYNC 
INPUT 

+32V 

IF 150 
1W 

15nF 1l 

1 100 10 
k!l k!l k!l 

100 
k!l 

15nF 

15 033 
kfl ~F 

T U.T 

BU407 
BU407H 

TO SCOPE (cha.nn('l n'l) 

'" •zoo 
:,UH 

5-12S1/2 

Ll Hor~zontal hold co1!.~:~: ~~;=~~~~~~~s~~ 002;:;;, ~=~-~~; ~ ~~~= ~:~ 2 ~~ Core= stfernt B 62120 25X4X2 

L2 Honzontal yoke=200 ,JJH 

T1 Drtver transformer· Pms 1-2=125turns~ 0,2mn, 
Ptns 3-4=25 turns~?! 0.4mn; Gap =012rrm; Core=3E3doubleE 19x15x5 

T2 EHT transformer manufacturer ARCO type 249.065!035 

R = 330 fl. for BU407 
A :220fl for BU407H 

Waveforms 
Fall and storage time 
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Turn-off time 

Turn-off ttme is the t•me for the collector current lc 
to decrease to 100mA after the collector to em1tter 
voltage VeE has nsen 3V into its flyback excurston 

5-0857 



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" - 11 0° - 20 mm neck picture tubes 
(driver supply voltage = 1 O.BV) 

+IO.BV 

150 

+108V 
*Nl= 125 turns¢ 0 3rrm; N2=30 turns~ 0 6rrrn, GAP= 0.12rrm 1 CORE=OOUBLE E 19x5xB mm;FERRITE JET TYPE 

BU 407- application circuit for 12" to 17" - 11 oo- 20 mm neck picture tubes 
(driver supply voltage = 25 V) 

+25V 

AUXILIARY 
TURNS 

5-0652/4 
+108V 

*N1=125 turns¢ O.Jnm; N2=25 turns~ 0 6nm, GAP=0.12mm; CORE=QOUBLE E t9x5x6 mm;FERRITE JEITYPE 
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MULTIEPITAXIAL MESA NPN 

HIGH VOLTAGE POWER SWITCH 

BU426 
BU426A 

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 

VcEs 
VcEo 
VEBO 

lc 
I eM 

Is 
Ptot 
Tstg 
Ti 

Collector-emitter voltage (V8 E = 0) 
Collector-emitter voltage (1 8 = 0) 
Emitter-base voltage (lc = 0) 
Collector-current 
Collector-peak current (tp = 2ms) 
Base current 
Total power dissipation at T case .;;;; 25°C 
Storage temperature 
Junction temperature 

INTERNAL SCHEMATIC DIAGRAM 

·4: 
MECHANICAL DATA 

Collector connected to tab. 
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II . 
2~ 

BU426 BU426A 

800V 
375V 

10V 
6A 
SA 
3A 

900V 
400V 

113W 
-65°C to 150°C 

150°C 

Dimensions in mm 

(sim. to T0-218) SOT -93 
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BU426 
BU426A 

THERMAL DATA 

Rth i-case Thermal resistance junction-case max. 1.1' °C/W 

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

Parameter Test conditions Min. Typ. Max. Unit 

IcEs Collector cutoff for BU426 VeE= 800V 1 rnA 
current (V BE = 0) for BU426A VeE= 900V 1 rnA 

T case = 125°C 
for BU426 VeE= 800V 2 rnA 
for BU426A VeE= 900V 2 rnA 

lEBO Emitter cutoff VEB = 10V 10 rnA 
current Oc = 0) 

VcEO(susi Collector-emitter for BU426 lc,_,= 1 OOmA 375 v 
sustaining voltage for BU426A lc = 100mA 400 v 
(I B = 0) 

VcE(sat) *Collector-emitter lc = 2.5A 18 = 0.5A 1.5 v 
saturation voltage lc =4A 18 = 1.25A 3 v 

VsE(sat) *Base-emitter lc = 2.5A 18 = 0.5A 1.4 v 
saturation voltage lc =4A 18 = 1.25A 1.6 v 

hFE * DC current gain lc = 0.6A VeE= 5V 30 60 

ton Turn-on time lc = 2.5A 0.25 0.5 j.JS 

181 = 0.5A Vee= 250V 
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ELECTRICAL CHARACTERISTIC (Continued) 

Para mete. Test conditions 

ts Storage time le = 2.5A lsi = 0.5A 

tf Fall time 
ls2 = -1A Vee= 250V 

tf Fall time le = 2.5A lsi= 0.5A 
ls2 = -1A Vee= 250V 
T case= 1QQOC 

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

Safe operating areas 

10 
8 
6 

10-1 
8 
6 

lQ-2 

1 

Ic MAX PULSED 

Ic MAX CONT. 

lOps 
lOOps 

lms 
Sms 

.C. OPERATION 

*FOR SINGLE NON 
REPETITIVE PULSE 

4 6 8 

10 

BU426 
BU426A 

Min. Typ. Max. 

2.5 3.5 

0.2 0.5 

0.75 

-

PULSE OPERATION* 

/'{ 

' ./\ 

Unit 

/.IS 

/.IS 

/.IS 

r- v~ 1\ 

'\ 

\. ' '\ i\ 

BU426 
BU 426 A ll 
4 6 8 

102 

=Area of permissible operation driving turn-on provided RaE= 100n and tp < 0.6 Jls. 
II = Area of permissible operation with V BE < 0; tp < 2 ps. 

For the others characteristic curves see the BU326 type , 
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MULTIEPITAXIAL MESA NPN 

HORIZONTAL TVC DEFLECTION 

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

ABSOLUTE MAXIMUM RATINGS 

V cEs Collector-emitter voltage (V BE = 0) 
V cEo Collector-emitter voltage (I 8 = 0) 
VEso Emitter-base voltage (lc = 0) 
lc Collector current 
I eM Collector peak current 
Ptot Total power dissipation at T case= 25°C 
T stg Storage temperature 
T1 Max operating junction temperature 

INTERNAL SCHEMATIC DIAGRAMS 

BU508, BUSOSA 

MECHANICAL DATA 

Collector connected to tab. 

10/84 250 

1500 v 
700 v 

5 v 
8 A 

15 A 
125 w 

-65 to 150 oc 
150 oc 

RsE Typ. 30n 

BUSOSD 

Dimensions in mm 

I~ 
2~ 

(sim. to T0-218) SOT-93 



THERMAL DATA 

Rth J-ease Thermal resistance junction-case 

BU508 
BU508A 
BU5080 

max 

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

Parameter Test conciitions Min. Typ. Ill lax. 

IcEs Collector cutoff VeE= YcEs 1 
current (V BE= 0) 

V cEo (sus)* Collector-emitter 
sustaining voltage 

lc = 100mA 700 

(1 8 =0) 

VEBO Emitter-base 1Es6 = 10mA 5 
voltage (lc = 0) for BU208 and BU208A 

lEBO Emitter cutoff V EBO = 5V for BU208D 300 
current (lc = 0) 

VF Diode forward IF = 4A for BU208D 2 
voltage 

V CE (sat) 
* Collector-emitter lc = 4.5A 18 =2A 

saturation voltage for BU208A and BU208D 1 
for BU208 5 

V BE (sat) 
* Base-emitter lc = 4.5A 18 =2A 1.5 

saturation voltage 

INDUCTIVE SWITCHING TI~1ES (seefig. 1) 

ts Storage time lc=4.5A,hFE=2.5, Ycc=140V 7.0 
tf Fall time Lc = 0.9mH L8 = 3J.LH 0.5 

* Pulsed: pulse duration= 300J.Ls, duty cycle= 1.5% 
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Unit 

mA 

v 

v 

mA 

v 

v 
v 

v 

J.LS 
J.LS 



Safe operating area 

DC current gain 

E 

I 
,,}5~ I-

t-.. 

54 

48 

42 

36 v 
2

1
so

1
c v ...... 

40°C 

30 

24 

18 

12 

10 I 

I C ~ 
CAl 4 

10 

B 

10-1 
B 
6 

lc MAX PULSED f--1-

IcMAX CONT. 

I I 
*FOR SIN-GLE NON 

REPETITIVE PULSE 

lOps-

lOOps-

lms 

Sms 

4 Fi O.C.OPERATION 

2 Ill TI 
I 

6 B 

10 

PU 

" 

v 

G-5771 

LSE OPERA TIONil 

~ 

\ 

~ 

/ 

v 
:A 

l 

r.....-

...... 

" 

4 6 I 

VeE! V) 

Collector saturation region 
G-5780 

Vee 5V 

~ 
\ 

1\ ~\ 
\ 

lccA> 

VCE(Sat 
cv 

'4 5 

) 

) 

35 

25 

I 5 

OS 

I 
2A 3A 3.5 4A 45A 

fT 

" 
0 02 0.41 06 08 
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G 5773 

" :25°C 

12 ,... 1s 1a r6 <AJ 



Collector-emitter saturation voltage 

BU508 
BU508A 
BU508D 

Base-emitter saturation voltage 
G 5?76 G-5774 -

vcEcsa Veecsatl 
~~--~~4+H---+-+-~H 

tJ 
em 
90 0 

0 

70 0 

60 0 

50 0 

40 0 

00 

00 

00 

t 
(~-i-S) 

) I 

125°C 

l 
I 

I 
25°C 

Fe:2 -40' 

I 17 
/ 'Of 

! 7 lA' I 

1-r A 

Switching times inductive load (see 
fig. 1) G-5717 

J;;;; s 

lc: 4.5 A 
I-L :09 mH 

vcc=14o v 
hFE:2.5 

., 

3 6 

253 

I 6 f---+-+-+--H:+f-H--+-1-+-f+++-H 

14 1---+-+-+--H+I-H--+-+--+-H-+++1 

01 

Switching times percentage vs. case 
temperature (see fig. 1) 0 ,, 

" 
70 

INDUCTIVE LOAD 

60 
lc"45A 

I/ 
I/ 

50 

40 

30 

20 v 
I 

/ Is 

v v v -10 

0 



BU508 
BU508A 
BU508D 

Switching times inductive load (fig. 1) VcEsat dinamic (fig. 2) 
G-1711 G-5775 

(Js> VeE csat> 1\ 
1191 (VJ \ 

\ \ 
L:Q9mH 

hFE'25 
6 \ 

\ 
Vcc:I40V 

Le:3uH \ 
\ \ 

\ 
3 

.... \ \ 

'• 
2s•c \,. 

I 
I 

01 I 
15 25 35 45 lc<Al 

0 

Fig. 1 -Switching times test circuit on inductive load 

I I 24pS -'I 
-1W1-

64,us I 1 

6211 

254 

Cl 

Rl02 

I. SKY 
IOnF 

Rl02 

I 
I 
I 

'c 45A 

Is 18A 

1'1.... 

I' 125°C 

~ "!-
[-

I 
10 20 t( q 

0.9 mH 2.7fi 

5-7635 



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

COLLECTOR WAVEFORMS 

r-
v 1\ -~ j ~ v \ 

_L 
v 

DEVICE DISSIPATION 

J \ 

\ 
J \ 

Fig. 2- V cE (sat) dyn. test circuit 

v, 

\: 21JS ldiY 
I: 1A ld1v 

V; 200Vt d1v 

t. ],..s,d•Y 
P: 10WidJY 

Eoii=LOOpJ 

255 

BASE DRIVE 

- -
\ !f 

1\ 

LOAD LINE. VS RBSOA -·-·-·-, 

BU508 
BU508A 
BU5080 

V· 200VIdlv 
I 1 A IdlY 

t. 2.usldlv 
1:1Aidiv 



BU801 
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 T0-126 plastic package. It is particularly suitable 
as output stage in medium power and driver stage in high power, fast switching applications. 

ABSOLUTE MAXIMUM RATINGS 

Vcso 
VcEo 
VEBO 

lc, IE 
Is 
Ptot 

T stg 

TJ 

Collector-base voltage (IE= 0) 
Collector-emitter voltage (1 8 = 0) 
Emitter-base voltage (lc = 0) 
Collector and emitter currents 
Base current 
Total power dissipation at T case< 25°C 
Storage temperature 
Junction temperature 

INTERNAL SCHEMATIC DIAGRAM c 

MECHANICAL DATA 

I -·- - - --- - l 

I I 
B I I 

1.2 
Q58 

I I 
I I 
I I 
L ______ _j 

S-5290 

7.8ma~ 

N 

7 
0 

"' 

600 
400 

7 
3 
1 

40 
-65 to 150 

150 

v 
v 
v 
A 
A 
w 
oc 
oc 

Dimensions in mm 

(I)W1Ih1n th1s regoo lhecross-SE'CIIClll of the leads 15 uncontrolled T0-126 (SOT-32) 
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BU801 

THERMAL DATA 

Rth J-case Thermal resistance junction-case max 3.12 oc!W 

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

Parameter Test conditions Min. Typ. Max. Unit 

IcEs Collector-cutoff VeE= SOOV 200 J.l.A 
current (V8 E= 0) 

I cEo Collector-cutoff VeE= 400V 1 rnA 
current (1 8 = 0) 

-
lEBO * Emitter cutoff current V.Ee= 7V 100 rnA 

Oe= 0) 

VeEO(susJ *Collector-emitter 
sustaining voltage 

lc= 10 rnA 400 v 

VeE (sat) * Collector-emitter le= 200mA 18 = 2 rnA 1.0 1.5 v 
saturation voltage lc= 1A le=20mA 1.2 2.0 v 

le=2A 18 = 200 rnA 1.8 3.0 v 

VBE(sat) * Base-emitter le'= 200 rnA 18 = 2 rnA 2 v 
saturation voltage lc= 1A 18 = 20mA 2.5 v 

le=2A 18 =200mA 3 v 

hFE * DC current gain le= 200mA VeE= 3V 100 -

VF * Diode forward voltage IF= 1A 4 v 

RESISTIVE SWITCHING TIMES 

ton Turn-on time Vee= 250V 0.17 0.8 J.l.S 
le= 200 rnA 

ts Storage time 181 = 2 rnA 0.37 1 J.l.S 
VeEon= -5V 

t, Fall time 0.13 0.5 J.l.S 
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BU801 

ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions Min. Typ. Max. Unit 

ton Turn-on time Vee= 250V 0.18 0.8 JlS 
lc= 1A 

t,; Storage time ls1 = 20 rnA 0.38 1 JlS 
VsEott= -5V 

tf Fall time 0.09 0.5 JlS 

INDUCTIVE SWITCHING TIMES 

t. Storage time Vclamp= 250V 0.35 1 JlS 
lc= 200 rnA ls1 = 2 rnA 

tf Fall time VsEoff= -5V 0.09 0.4 /lS 
' 

t,; Storage time V Clamp= 250V 0.5 1 JlS 
lc= 1A 181 = 20 rnA 

tf Fall time VsEoff= -5V 0.06 0.4 JlS 

* Pulsed: Pulse duration = 300 JlS, duty cycle= 1.5% 
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EPITAXIAL PLANAR NPN 

FAST SWITCHING DARLINGTON TRANSISTORS 

BU806 
BU807 

The BU 806 and BU 807 are silicon epitaxial planar N PN power Darlington transistors 
with integrated base-emitter speed-up diode, mounted in Jedec T0-220 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 

VCBO 
VCEV 
VCEO 
VEBO 
lc 
I eM 
IDM 

Is 
ptot 

Tstg 
TJ 

Collector-base voltage (I E = 0) 
Collector-emitter voltage (V sE=-6V) 
Collector-emitter voltage (I 8 = 0) 
Emitter-base voltage (I c= 0) 
Collector current 
Collector peak current 
Damper diode peak forward current 
Base current 
Total power dissipation at T case ~25°C 
Storage temperature 
Junction temperature 

INTERNAL SCHEMATIC DIAGRAM ,-------------, 

MECHANICAL DATA 

Collector connected to tab. 
10.4""" 

(·01!2 
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BU 806 BU 807 

400V 330V 
400V 330V 
200V 150V 

6V 
SA 
15A 
10A 
2A 

60W 
-65to150°C 

150°C 

Dimensions in mm 

T0-220 

5/80 



BU806 
BU807 

THERMAL DATA 

~h j-case 
~h j-case 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

max 2.08 °C/W 
max 70 °C/W 

ELECTRICAL CHARACTERISTICS(T case=2S°Cunless otherwise specified) 

Parameter Test conditions 

IcEs Collector cutoff for BU807 V cE=330V 
current ( V eE=O) for BU806 V cE=400V 

lcEv Collector cutoff for BU807 V cE=330V 
current (V 8E=-6V) for BU806 V cE=400V 

lEBO Emitter cutoff VEB=6V 
, current (I c = 0) 

V CEO (sus) • Collector-emitter I c =100mA 
sustaining voltage for BU807 
(I 8 =0) for BU806 

VeE (sat) • Collector-emitter lc =SA I 8 =SOmA 
saturation voltage 

VBE(sat) • Base-emitter lc =SA I 8 =SOmA 
saturation voltage 

.vF• Damper diode IF =4A 
forward voltage 

toll •• Turn-off time lc =SA I 81 =SOmA 

ton Turn-on time RESISTIVE LOAD 

ts Storage time lc =5A I e1 =50mA 
I 82 =-SOOmA V cc=1 OOV 

t, Fall time 

• Pulsed: pulse duration =300JlS, duty cycle = 1,5% 
•• See test circuit 
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Min. Typ. Max. Unit 

100 JlA 
100 JlA 

100 JlA 
100 JlA 

3.5 rnA 

1SO v 
200 v 

1.S v 

2.4 v 

2 v 

0.4 1 JlS 

0.35 j.IS 

0.55 J!S 

0.2 JlS 
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HORIZONTAL DEFLECTION TURN-OFF TIME 
Test circuit 

L1 =Horizontal yoke-"' 200~-JH 

Tr1= EHT Transformer SAREAtype 900914 or equ1valenl 

11= Honzontal oscillAtor line-ar I C TDA 11BOP 

Turn-off time waveform 

39nF 
(400Vl 

Turn-off ttme ts the time for the collector current Ic 
to decrease to 100m A after the collector to emitter 
voltage VeE has r~sen 3V mto ots flyback excursoon 

S-0857 
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BU806 
BU807 

APPLICATION INFORMATION 

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

L1•LoMartly1nductanctRL331NELC0 

L1 Unearity inductance 19+39~ H 

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

t.l• Lonnroly onductanc:1tRL461NELCO 

L1 Unearity inductance 37+67~H 
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BU810 
EPITAXIAL PLANAR NPN 

MEDIUM POWER FAST SWITCHING 

The BU810 is a silicon epitaxial planar NPN Darlington transistor with integrated base
emitter speed-up diode, mounted in Jedec T0-220 plastic package. It is particularly suitable 
as output stage in medium power, fast switching applications. 

ABSOLUTE MAXIMUM RATINGS 

Vcso 
VcEo 
VEBO 
lc 
I eM 
Is 
Ptot 
Tstg 
Ti 

Collector-base voltage (IE = 0) 
Collector-emitter voltage (I 8 = 0) 
Emitter-base voltage (lc = 0) 
Collector current 
Collector peak current 
Base current 
Total power dissipation at T case~ 25°C 
Storage temperature 
Junction temperature 

INTERNAL SCHEMATIC DIAGRAM 
c 

,-------1 

MECHANICAL DATA 

Collector connected to tab. 

I 
B I 

I 
I 
I I 
L ____ - ---_I 
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600 v 
400 v 

5 v 
7 A 

10 A 
2 A 

75 w 
-65 to 150 °C 

150 °C 

Dimensions in mm 

T0-220 

10/82 



BU810 

THERMAL DATA 

Rth l-ease Thermal resistance junction-case max. 1.66 °C/W 

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

Parameter Test conditions Min. Typ., Max. Unit 

IcEs Collector cutoff 
current (V BE = 0) 

VeE= 600V 200 p.A 

leEO Collector cutoff VeE =400V 1 rnA 
current (1 8 = 0) 

lEBO * Emitter cutoff 
current (I e = 0) 

VEe= 5V 150 rnA 

V CEO(susi Colle~t?r-emitter lc = 100mA 400 v 
sustammg voltage 

VcE(satJ * Collect?r-emitter lc =2A 18 = 20mA 2 v 
saturation voltage le =4A 18 = 200mA 2.5 v 

lc =7A Is= 0.7A 3 v 
V BE(sat) * Base-e':l'litter le =2A Is= 20mA 2.2 v 

saturation voltage lc=4A 18 = 200mA 3 v 
VF * Diode forwar~ voltage IF =7A 3 v 

RESISTIVE SWITCHING TIMES 

ton Turn-on time 
Vee= 250V 

0.6 p.s 

ts Storage time le = 2A 1 8:~-= 20mA 1.5 p.s 

tf Fall time 
VeE(offl= -5V 

0.5 p.s 

INDUCTIVE SWITCHING TIMES 

ts Storage time 1.5 p.s 

tf Fall time V Clam~ = 250V 0.4 p.s 
lc = A 181 = 0.7A 

ts Storage time VBE(off) = -5V 1.5 p.s 

tf Fall time 0.7 p.s 

* Pulsed: pulse duration= 300 p.s, duty cycle= 1.5%. 
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MULTIEPITAXIAL MESA NPN 

HIGH VOLTAGE POWER DISSIPATION 

BU920 
BU921 
BU922 

The BU920, BU921 and BU922 are high voltage, high current silicon NPN transistors in 
monolithic Darlington configuration in Jedec T0-3 metal case, specially intended for auto
motive ignition applications and inverter circuits for motor controls 

ABSOLUTE MAXIMUM RATINGS BU920 BU921 BU922 

V CES Collector-emitter voltage (V BE = 0) 400V 450V 500V 
V cEo Collector-emitter voltage (I 8 = 0) 350V 400V 450V 
V Eso Emitter-base voltage (I c = 0) 5V 
lc Collector current 10A 
I eM Collector peak current 15A 
I 8 Base current 
Ptot Total power dissipation at T case,;;;; 25°C 
T stg Storage temperature 
T1 Junction temperature 

5A 
120W 

-65 to 175°C 
175°C 

INTERNAL SCHEMATIC DIAGRAM c 
- - ... 

I 
I 
I 
I 

I 

S-3661 E 

MECHANICAL DATA Dimensions in mm 

Collector connected to case 

T0-3 
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,---------------------------------------- -----

THERMAL DATA 

Rth]-case Thermal resistance junction-case max 1.25 °C/W 

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

Parameter Test conditions Min. Typ. Max. Unit 

-
IcEs Collector cutoff for BU920 VeE= 400V 1 rnA 

current (V BE = 0) for BU921 VeE= 450V 1 rnA 
for BU922 VeE= 500V 1 rnA 
T case= 150°C 
for BU920 VeE= 400V 5 rnA 
for BU921 VeE= 450V 5 rnA 
for BU922 VeE= 500V 5 rnA 

I cEO Collector cutoff for BU920 VeE= 350V 1 rnA 
current (le = 0) for BU921 VeE= 400V 1 rnA 

for BU922 VeE= 450V 1 rnA 

lEBO Emitter cutoff VEB = 5V 50 rnA 
current (le = 0) 

V CEO(sus) * Collector-emitter lc = 100mA 
sustaining voltage for BU920 350 v 
(1 8 =0) for BU921 400 v 

for BU922 450 v 

V CE (sat) * Collector-emitter lc = 5A 18 = 50mA 1.8 v 
saturation voltage le =7A 18 = 140mA 1.8 v 

V BE (sat) * Base-emitter le =5A 18 =50mA 2.2 v 
saturation voltage lc =7A 18 = 140m.A 2.5 v 

VF * Diode forward IF_~7A 2.5 v 
voltage 

Functional test for BU920 
(see test circuit VeE= 350V L =7mH 7 A 
figg. 1 and 2) for BU921 and BU922 

VeE= 400 L=7mH 7 A 

* Pulsed: pulse duration= 300J.Ls, duty cycle= 1.5%. 
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BU920 
BU921 
BU922 

Fig. 1 - Functional test circuit 
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2L.V 
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Fig. 3- Clamped E51 J ·v~st circuit 

TEST CONDITIONS: 
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Fig. 2- Functional test waveforms 
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MULTIEPITAXIAL PLANAR NPN 

HIGH VOLTAGE POWER DARLINGTON 

BU920P BU920T 
BU921P BU921T 
BU922P BU922T 

The BU920P, BU921P, BU922P (SOT-93 plastic package), and the BU920T, BU921T, 
BU922T (T0-220 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 T0-220 BU920T BU921T BU922T 
SOT-93 BU920P BU921P BU922P 

VcEs 
VcEo 
VEBO 
lc 
lcM 
Is 
Ptot 
T stg 

TJ 

Collector-emitter voltage (V8 E = 0) 
Collector-emitter voltage (1 8 = 0) 
Emitter-base voltage Oc = 0) 
Collector current 
Collector peak current 
Base current 
Total power dissipation at T case< 25°C 
Storage temperature 
Junction temperature 

INTERNAL SCHEMATIC DIAGRAM 

,~' 
E 

MECHANICAL DATA 

Coli ector connected to tab 

50 .... 

I 
It, 

,_Jf' 

(sim. to T0-218) SOT -93 
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400V 450V SOOV 
350V 400V 450V 

sv 
10A 
15A 
SA 

105W 
-65 to 150°C 

150~C 

Dimensions in mm 

Collector connected to tab 

1 ~-'- ... 

T0-220 

10/84 



' ' BU920P BU920T 
BU921P BU921T 
BU922P BU922T 

THERMAL DATA 

Rth i-case Thermal resistance junction-case max. 1.2 °C/W 

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

Parameter Test conditions Min. Typ. Max. Unit 

IcEs Collector cutoff for BU920P/20T VeE= 400V 1 rnA 
current (V BE = 0) for BU921P/21T VeE= 450V 1 rnA 

for BU922P/22T VeE= 500V 1 rnA 
T case = 150°C 
for BU920P/20T VeE=400V 5 rnA 
for BU921P/21T VeE= 450V 5 rnA 
for BU922P/22T VeE= 500V 5 rnA 

leEO Collector cutoff for BU920P/20T VeE= 350V 1 rnA 
current ( le = 0) for BU921P/21T VeE= 400V 1 rnA 

for BU922P/22T VeE= 450V 1 rnA 

lEBO Emitter cutoff VEe= 5V 50 rnA 
current (le = 0) 

V eEO(su;) Collector-emitter le = 100mA for BU920P/20T 350 v 
sustaining voltage for BU921P/21T 400 v 
(Is= 0) for BU922P/22T 450 v 
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ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions 

V CE(sat) * Collector-emitter lc = 5A Is= 50mA 
saturation voltage lc = 7A Is= 140mA 

V SE(sat) * Base-emitter lc = 5A Is= 50mA 
saturation voltage lc = 7A Is= 140mA 

VF * Diode forward IF =7A 
voltage 

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

BU920P BU920T 
BU921P BU921T 
BU922P BU922T 

Min. Typ. Max. Unit 

1.8 v 
1.8 v 

2.2 v 
2.5 v 

2.5 v 
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BU920P BU920T 
BU921P BU921T 
BU922P BU922T 
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(V) 
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Collector-emitter saturation voltage 
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VBE(sat) 

( v) 

0 

le 

(A) 

10 

Base-emitter saturation voltage 
G-311! 

~FOU 

1--:40"L 

F=r·e ife - "-"---
te !Al 

Clamped reverse bias safe operating 
areas -G 57S8 

S.. circuit 
of fig. 1 
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281 

BU920P BU920T 
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BU922P BU922T 
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Saturated switching characteristics 
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Fig. 1 -Clamped E5fb test circuit 
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BU930Z 
.BU930ZP 

MULTIEPITAXIAL BIPLANAR NPN 

PRELIMINARY DATA 

NPN POWER DARLINGTONS 
The BU930Z and BU930ZP are silicon NPN multiepitaxial biplanar darlingtons respectively 
in T0-3 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. 

ABSOLUTE MAXIMUM RATINGS 

Vcso 
VeER 
VcEs 
VcEo 
VEBO 

lc 

Is 
Plot 
T stg 

Ti 

Collector-base voltage (IE = 0) 
Collector-emitter voltage (R 9 E = 100Q) 
Collector-base voltage (V BE = 0) 
Collector-emitter voltage (I 9 = 0) 
Emitter-base voltage (I c = 0) 

Collector current 
Base current 
Total power dissipation at Tamb = 25°C 
Storage temperature 
Junction temperature 

INTERNAL SCHEMATIC DIAGRAM 

MECHANICAL DATA 

Collector connected to case 

T0-3 

10/84 282 

BU930Z 

350V 
350V 
350V 
350V 

5V 

20A 
5A 

BU930ZP 

175W 150W 
-40 to+ 200°C -40 to+ 175°C 

200°C 175°C 

Dimension in mm 

Collector connected to tab 
152 

2 -· 

0.5 
25 

(sim. to T0-218) SOT -93 



--------------------------

THERMAL DATA 

Rth j-case Thermal resistance junction-case 

BU930Z 
.BU930ZP 

max. 

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

Parameter Test Conditions Min. Typ. Max. 

leL Clamping current VeE= 350V 
either 18 = 0 1 
or VeE =0 1 

leE(off) Collector-emitter_ Vee= 16V T; = 125°C 
off state current V8 E = 400mV 0.5 
18 =0 

lEBO Emitter cutoff VEB = 5V 50 
current (I e = 0) 

VeL Clamping voltage either 18 = 0 or V8 = 0 
and le = 100mA 350 500 
same, Ti = 125°C 350 500 

V eE(sat) * Collector-emitter le =7A 18 = 70mA 1.25 1.6 
saturation voltage same, Ti = 125°C 1.30 1.S 

le =SA 18 = 100mA 1.45 1.S 
same, Ti = 125°C 1.65 2.1 
le = 10A 18 = 150mA 1.65 2 
same, Ti = 125°C 1.S5 2.4 

- * V BE(sat) Base-emitter le =SA 18 = 100mA 2.2 
saturation voltage le = 10A 18 = 250mA 2.5 

VsE(on) * Base-emitter I e = SA veE = 2V 1.67 
voltage same, T = -40°C 2.1 

J 0 
same, Ti = 125 C 1.3 
le = 10A VeE= 2V 2 
same, Ti = -40°C 2.4 
same, Ti = 125°C 1.4 

VF * Diode forward IF= 10A 2.5 
voltage 

2S3 

Unit 

mA 
mA 

mA 

rnA 

v 
v 

v 
v 
v 
v 
v 
v 

v 
v 

v 
v 
v 
v 
v 
v 

v 



r-- --------------------

BU930Z 
.BU930ZP 

ELECTRICAL CHARACTERISTICS (continued 

Parameter Test conditions 

Es/b Second breakdown Vee = 40V L = 12mH 
energy unclamped le = 14A Is= 350mA 
(see fig. 1) VsE = OV 

INDUCTIVE Vee= 12V L =6mH 
ts Storage time lc =7A Is= 70mA 
tf Fall time VeL =350V VsE = OV 

(see fig. 1) 

ls/b Second breakdown VeE= 30V 
collector current t = 500ms for BU930Z 

t = 250ms for BU930P 

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

Safe operating areas 

10 

10-1 
8 
6 

"" ------+---

DC OPERATION I 

!*~OR SINGLE NON 
REPETITIVE PULSE 

4 6 B 

10 
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DC current gain 
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100 

BU930Z 
BU930ZP 

Switching times percentage variations 
vs. T case (inductive load) 6 5692 

Ic7A lsi/ 
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17 I-- I--""" 
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Fig. 1 - Switching times and E5/b test circuit. 
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MUL TIEPITAXIAL BIPLANAR NPN 

BU931R 
BU931RP 
BU932R 
BU932RP 

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. 

T0-3 SOT-93 T0-3 SOT-93 ABSOLUTE MAXIMUM RATINGS BU931R BU931RP BU932R BU932RP 

VcEs 
VcEo 
VEBO 
lc 
I eM 
Ia 
I eM 
Ptot 
T stg 

Tj 

Collector-base voltage (V BE = 0) 
Collector-emitter voltage (I 6 = 0) 
Emitter-base voltage (I c = 0) 
Collector current 
Collector peak current (tp < 1 Oms) 
Base current 
Base peak current (tp < 1 Oms) 
Total power dissipation at T case < 25°C 
Storage temperature for T0-3 

for SOT-93 
Junction temperature 

INTERNAL SCHEMATIC DIAGRAM 
-----------

MECHANICAL DATA 

Collector connected to case 

T0-3 

287 

450V 
400V 

175W 

c 

E 

450V 500V 
400V 450V 

5V 
15A 
30A 
1A 
5A 

150W 175W 
40 to 200°C 
40 to 175°C 

175°C 200°C 

500V 
450V 

150W 

Dimension in mm 

Collector connected to tab 
so-· 

0.5 
2.5 

(sim. to T0-218) SOT-93 
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BU931R 
BU93tRP 
BU932R . 
BU932RP 

THERMAL DATA 

Rth j-case Thermal resistance junction-case max 

ELECTRICAL CHARACTERISTICS !Tease= 25°C unless otherwise specified) 

Parameters Test conditions Min. Typ. Max. 

IcEs Collector cutoff VeE= 450V for BU931 R/P 1 
current (V BE= 0) VeE= 500V for BU932R/P 1 

Tease= 125°C 
VeE= 450V for BU931 R/P 5 
VeE= 500V for BU932R/P 5 

1cEO Collector cutoff VeE= 400V for BU931 R/P 1 
current (I 8 = 0) VeE= 450V for BU932R/P 1 

lEBO Emitter cutoff V 8 E = -5V 50 
current Oc = 0) 

V CEO(sus) * Collector-emitter lc = 100mA for BU931R/P 400 
sustaining voltage for BU932R/P 450 

V CE(sat) * Co I lector-emitter lc= 7A, 18 = 70mA, for BU931R/P 1.05 1.6 
saturation voltage lc= SA, I 8 = 1 OOmA, for BU931 R/P 1.09 1.S 

lc= 1 OA, 18 = 250mA, for BU931R/P 1.13 1.S 
lc= SA, 18 = 150mA, for BU932R/P 1.09 1.S 

VsE(sat) * Base-emitter lc= SA, 18 = 100mA, for BU931R/P 1.75 2.2 
saturation voltage I c= 1 OA, I 8 = 250mA, for BU931 R/P 1.92 2.5 

lc= SA, I 8 = 150mA, for BU932R/P 1.77 2.2 

hFE * DC current gain lc = 5A VeE= 10V 300 

v * f Diode forward -lc = 10A 1.43 2.8 
voltage 

USE TEST Vee= 24V V Clamp = 400V s 
(see fig. 3) L=7mH 

INDUCTIVE Vee= 12V, L = 7mH, Vc1 = 300V 
LOAD (see fig. 1) 

ts Storage time lc =7A 18 = 70mA 15 
tf Fall time VsE = 0 RsE = 47D 0.5 

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

2SS 

Unit 

rnA 
rnA 

rnA 
rnA 

rnA 
rnA 

rnA 

v 
v 

v 
v 
v 
v 

v 
v 
v 

-

v 

A 

J.lS 
J.lS 



Safe operating areas 
(BU931 R, BU932R) 

Safe operating areas 
(BU931 RP, BU932RP) 
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Fig. 1 - Switching times test circuit. 

Fig. 3- Functional test circuit 

DRIVER AND 
CURRENT 
LIMITING 
CIRCUIT 

TEST DURATION : 2 sec 

Vz 

24V 

~0.22 
T.U.T. I,uF 

5-3676 
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Fig. 2- Clamped E5/b test circuit 

TEST CONDITIONS: 

sv > \-v88 \ > o 
1cfls=40 

21 s1 >\- 1s2\ > 1s1 
t p =adJUSted for 

nomrnat Ic 
Res= 1 fl. 

40V 

Fig. 4- Functional test waveforms 
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BU999 
MULTIEPITAXIAL PLANAR NPN 

ADVANCE DATA 

HIGH POWER FAST SWITCHING 

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 

Vcso 
VcEo 
VEBO 
lc 
I eM 

Is 
Ptot 

T stg 

Ti 

Collector-base voltage (IE = 0) 
Collector-emitter voltage (I 8 = 0) 
Emitter base voltage (I c = 0) 
Collector current 
Collector peak current 
Base current 
.Total power dissipation at Tease.;;;; 25°C 
Storage temperature 
Junction temperature 

INTERNAL SCHEMATIC DIAGRAM 

·~: 
MECHANICAL DATA 

Collector connected to tab. 

293 

II . 
2~ 

160 v 
140 v 

6 v 
25 A 
40 A 
10 A 

106 w 
-65 to 150 oc 

150 oc 

Dimensions in mm 

(sim. to T0-218) SOT-93 
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BU999 

THERMAL DATA 

Rth ~ase Thermal resistance junction-case max 1.17 °C/W 

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

Parameter Test conditions Min. Typ. Max. Unit 

leso Collector cutoff Vc 8 =160V 100 /lA 
current (IE = 0) 

leEO Collector cutoff VeE =70V 50 /lA 
current (I 8 = 0) 

leEX Collector cutoff VeE= 140V 10 /lA 
current V8 E = -1.5V 

lEBO Emitter cutoff VEB = 6V 100 /lA 
current le = 0 

VeEo (sus) Collector-emitter le = 50mA 140 v 
sustaining voltage 18 = 0 

VeE (sat) Collector-emitter le = 10A 18 = 1A 0.8 v 
saturation voltage le = 25A 18 = 2.5A 1.5 v 

V BE (sat) Base-emitter lc = 10A 18 = 1A 1.8 v 
saturation voltage le = 25A 18 =2.5A 2.5 v 

VsE (on) Base-emitter le = 10A VeE= 2V 1.8 v 
on voltage 

hFE DC current gain le = 0.5A VeE= 2V 35 -
le = 10A VeE= 2V 25 100 -
le = 25A VeE= 2V 12 -

tr Rise time Vee= 80V 0.3 /lS 
le = 10A 

ts Storage time 1.5 /lS 
lsi = ls2 = 1A 

tf Fall time 0.25 JlS 

* Pulsed: pulse duration = 300/lS, duty cycle = 1.5% 
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MULTIEPITAXIAL PLANAR NPN 
BUR50 
BUR50S 

HIGH CURRENT, HIGH SPEED, HIGH POWER TRANSISTOR 

The BU R50 is a silicon multiepitaxial planar NPN transistor in modified Jedec T0-3 metal 
case, the BU R50S is the same type in Jedec T0-3 metal case, intended for use, in switching 
and linear applications in military and industrial equipment. 

ABSOLUTE MAXIMUM RATINGS 

Collector-base voltage (I E = 0) 
Collector-emitter voltage (I 8 = 0) 
Emitter-base voltage (I c= 0) 
Collector current 
Collector peak current (t p=1 0 ms) 
Base current 
Total power dissipation at T casa.:525°C 
Storage temperature 
Junction temperature 

INTERNAL SCHEMATIC DIAGR:~: 

MECHANICAL DATA 

Collector connected to case Collector connected to case 

BUR 505 BURSO 

295 

200 
125 

10 
70 

100 
20 

350 
-65 to 200 

200 

v 
v 
v 
A 
A 
A 
w 
oc 
oc 

Dimensions in mm 

C-000811 
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BUR50 
BUR50S 

THERMAL DATA 

~hi-case Thermal resistance junction-case max 0.5 °C/W 

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

Parameter Test conditions Min. Typ. Max. Unit 

lcso Cell ector cutoff Vc8=200V 0.2 rnA 
current (IE= 0) Vc8=200V 2 rnA 

T case=125oC 

I CEO Collector cutoff V cE=125V 1 rnA 
current (I 8 =0) 

lEBO Emitter cutoff VE8=7V 0.2 rnA 
current ( I c = 0) 

V cEo (sus) *Collector-emitter lc =200m A 125 v 
sustaining voltage 

VEBO Emitter-base IE=10mA 10 v 
voltage 
(lc=O) 

VCE(sat) • Collector-emitter lc =35A Is =2A 1 v 
saturation voltage lc =70A Is =7A 0.8 1.5 v 

VBE(sat) • Base-emitter lc =35A Is =2A 1.8 v 
saturation voltage lc =70A Is =7A 1.6 2 v 

hFE • DC current gain lc =5A V ce=4V 20 100 -
lc =50 A V ce=4V 15 -

ls!o Second breakdown VcE=20V t =1s 17.5 A 
collector current 

fr Transition frequency lc =1A V cE= 5V 10 16 MHz 
f =1 MHZ 
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BUR 50 
BUR50S 

ELECTRICAL CHARACTERISTICS (continued) 

rc 
'A) 

TO' 
70 

10 

Parameter Test conditions Min. Typ. Max. Unit 

ton Turn-on time lc =70A 
(fig. 2) V cc=60V 

I 81 =7A 0.5 1.2 !!S 

ts Storage time 0.82 2 !!S 
(fig. 2) 

lc =70A I 81 =?A 

t, Fall time I 82 =-7A V cc=60V 
0.1 0.5 !!S 

(fig. 2) 

Clamped Estb Vclam0=125V 70 A 
Collector current L =5 O!!H 
(fig. 1) 

"'Pulsed: pulse duration =300 !!S, duty cycle :52% 

Safe operating areas Derating curves 

I I 
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B 
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95 
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~~ DC OPERATION 

' 

0,5 

"-I' )'-.... 
1'. al'-

I I ' ! ....... 'S_,."<i b-. 
~{J')o ~ ~;;;I-<o_ 1-

--T "f... 

" 

' ' .I 
FOR SINGLE NON II REPETITIVE PULSE ,. 

B 
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BUR50 
BUR50S 

Thermal transient response 
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BUR50 
BUR50S 

Saturated switching characteristics 
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Fig. 1 - Clamped EsA> test circuit 

TEST CONDlTlONS'· 

7V .,1-v66 1 ., 2v 
lc/le=IO 

t p =adJUSted for 
nom.nal I c 

Ree~ ~ 111 

300 

>c 
(A) 

8 

' 

' 

Clamped reverse bias safe 
operating areas 

\ 

SEE TEST ( IRCUIT OF FlG. t 

8 

10 

G 391811 -

-

Fig: 2- Switching times test circuit 
(resistive load) 

TEST CONDITIONS: 

vee =Go v 

R _ Vee -veE(sat > 
c- 'e 

INPUT PULSE 
pulse width:IO,us 
t,, If :S SOns 
duty cycle =1 Ofo 

5-3681 

Vee 



BUR51 
MULTIEPITAXIAL PLANAR NPN 

HIGH CURRENT, HIGH SPEED, HIGH POWER TRANSISTOR 

The BUR 51 is a silicon multiepitaxial planar NPN transistor in modified Jedec T0-3 
metal case, intended for use in switching and linear applications in military and indu
strial equipment. 

ABSOLUTE MAXIMUM RATINGS 

Collector-base voltage (I E = 0) 
Collector-emitter voltage (I 8 = 0) 
Emitter-base voltage (I c= 0) 
Collector current 
Collector peak current (t p=1 0 ms) 
Base current 
Total power dissipation at T case S250C 
Storage temperature 
Junction temperature 

INTERNAL SCHEMATIC DIAGR:4' 

E 

MECHANICAL DATA 

Collector connected to case 

301 

9 11.7 

c- 000811 

300 v 
200 v 

10 v 
60 A 
80 A 
16 A 

350 w 
-65 to 200 °C 

200 oc 

Dimensions in mm 

Modified T0-3 

5/80 
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I ~ BUR51 
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., / ... · 

THERMAL DATA 

1\h i-case Thermal resistance junction-case max 0.5 °C/W 

ELECTRICAL CHARACTERISTICS (T case =25 oc unless otherwise specified) 

Parameter Test conditions Min. Typ. Max. Unit 

I ceo Collector cutoff V 0 s=300V 0.2 mA 
current (I E=O) V0 s=300V 2 mA 

Tcase=125oC 

I CEO Collector cutoff V 0 E=200V 1 mA 
current (I 8 =0) 

lEBO Emitter cutoff · VE8=7V 0.2 mA 
current (I 0 = 0) 

V cEo (sus) *Collector-emitter lc =200m A 200 v 
sustaining voltage 

VEBO Emitter -base 
voltage 

IE =10mA 10 v 
(1 0 =0) 

VCE(sat) • Collector-emitter lc =30A Is =2A 1 v 
saturation voltage lc =50 A I B =5A 0.9 1.5 v 

VBE(sat) • Base-emitter lc =30A Is =2A 1.8 v 
saturation voltage lc =50 A Is =5A 1.55 2 v 

hFE • DC current gain lc =SA V cE=4V 20 100 -
lc =50 A V cE=4V 15 -

Is A> Second breakdown 
collector current 

V cE=20V t =1s 17.5 A 

fr Transition frequency 10 =1A V cE=5V 10 16 MHz 
f =1MHz 
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BUR51 

ELECTRICAL CHARACTERISTICS(continued) 

Parameter Test conditions Min. Typ. Max. Unit 

ton Turn-on time I c =50A I 81 =SA 0.35 1 j.lS 
(fig. 2) V cc=100V 

ts Storage time 0.9 2 j.lS 
(fig. 2) 

I c =50A I 81 =SA 

tf Fall time 
I 82 =-SA V cc=100V 

0.24 0.6 l.lS 
(fig. 2) 

Oamped EsAl V clam0=200V 50 A 
Collector current L =5 01.1H 
(fig. 1) 

• Pulsed: pulse duration =300 l.lS, duty cycle ""'2% 

Ic 

(A) 
' ' 
' 
2 

' 

Safe operating areas 

I c MAX PULSED 
PULSE OPERA TON' 

: Ic MAX CONT 

2 
DCCPERATION " ms 

i\ Oms 

' 
10 

' ' 
2 FOR9>J 

f£PETITTVE PULSE 

' ' 4 

2 

10"1 . '' 
1 10 

llS 

\ 

\ 

~ 
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DIJS 

. '' 
VeE (V) 
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ptot 
(W) 

0.5 
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Derating curves 
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DC current gain 
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Base-emitter saturation voltage 
G-3896 

) 

hFE o10 

-30'e ¥ 
I~ f/ 
,,~ ./. 

' V-' 
t'l - 1-' ' 

I-

I--

' 6 8 4 6 8 ' 6 8 

1 10 te<AJ 

Saturated switching characteristics 
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BUR51 

Saturated switching characteristics 
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BUR51 
I 

> ./ 

Collector-base capacitance 
G 3900 

Cceo 
e 

(pF) 
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I I 
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~ 

! 

" I 

I ""' J I 

I i -- I 

I I I 
I 
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10' Vcs ( v l 

Fig. 1 -Clamped EsA> test circuit 

TEST CONDITIONS 

7V :..l-v88 I > 2v 

lc/ls=10 

I p = ad1usled for 
nommal Ic 

Res ;.111 

.:.ov 
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lc e 
(A)6 

10, 

10-1 

Clamped reverse bias 
safe operating areas 

II 
SEE TEST CIRCUIT OF FIG. I 

' 6 e ' ' e 10 

0-5693 

-'--

102 

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

TEST CONDITIONS: 

Vee = IOOV 

R _ Vee -VCE(sat) 
c- Ic 

INPUT PULSE 
pulse width =10 JlS 
tr,ft~SOns 

duty cycle =1'/o 

Vee 

Rc 



BUR52 
MULTIEPITAXIAL PLANAR NPN 

HIGH CURRENT, HIGH SPEED, HIGH POWER TRANSISTOR 

The BUR 52 is a silicon multiepitaxial planar NPN transistor in modified Jedec T0-3 
metal case, intended for use in switching and linear applications in military and indu
strial equipment. 

ABSOLUTE MAXIMUM RATINGS 

Collector-base voltage (I E = 0) 
Collector-emitter voltage (I 8 = 0) 
Emitter-base voltage (I c= 0) 
Collector current 
Collector peak current (t p=1 0 ms) 
Base current 
Total power dissipation at T case~25°C 
Storage temperature 
Junction temperature 

INTERNAL SCHEMATIC DIAGR:~' 

E 

MECHANICAL DATA 

Collector connected to case 

307 

9 11.7 

c- 000811 

350 v 
250 v 
10 v 
60 A 
80 A 
16 A 

350 w 
-65to 200 oc 

200 oc 

Dimensions in mm 

Modified T0-3 

5/80 



BUR52 

THERMAL DATA 

Rth i-case Thermal resistance junction-case max 0.5 °C/W 

ELECTRICAL CHARACTERISTJCS(T case=250Cunless otherwise specified) 

Parameter Test conditions Min. Typ. Max. Unit 

lcso Collector cutoff V 0s=350V 0.2 rnA 
current (I E=O) Vc6=350V 2 rnA 

T case=125oC 

(CEO Collector cutoff VcE=250V 1 rnA 
current (I 6 =0) 

lEBO Emitter cutoff VE6=7V 0.2 rnA 
current (I c = 0) 

V cEo (sus) *Collector-emitter lc =200mA 250 v 
sustaining voltage 

VEBO Emitter-base IE =10mA 10 v 
voltage 
(lc=O) 

VCE(sat) • Collector-emitter lc =25A I B =2A 1 v 
saturation voltage lc =40A Is =4A 0.701.5 v 

VBE(sat) • Base-emitter lc =25A Is =2A 1.8 v 
saturation voltage lc =40A Is =4A 1.5 2 v 

hFE • DC current gain lc =5A V cE=4V 20 100 -
lc =40A V cE=4V 15 -

Is A> Second breakdown VcE=20V t =1s 17.5 A 
collector current 

fr Transition frequency lc =1A V cE=5V 10 16 MHz 
f =1MHz 

ton Turn-on time I c =40A I 81 =4A 0.3 1 ll.S 
(fig. 2) V cc=100V 
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BUR 52 

ELECTRICAL CHARACTERISTICS (continued) 

lc 
(A) 

10 

Parameter Test conditions Min. Typ. Max. Unit 

ts Storage time 1.2 2 f.LS 
(fig. 2) 

I c =40A I 81 =4A 

tf Fall time 
I 82 =-4A V cc=100V 

0.20 0.6 f.LS 
(fig. 2) 

Clamped E5 A> V clam0=250V 40 A 
Collector current L=S OJ.LH 
(fig. 1) 

*Pulsed: pulse duration =300 f.LS, duty cycle ="'2% 

Safe operating areas Derating curves 

G 3883 GJ6 - 65 
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DC current gain 
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Base-emitter saturation voltage 
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BUR 52 

Collector-base capacitance 

cceo • (pF) 

102 

r--.. 

4 •• 

" ...... 

10 

G 3900 

-
4 •• 4 •• 

10' Vee < v l 

Fig. 1 - Clamped EsA> test circuit 

TEST CONDITIONS 

7V ;o1-v88 1 .,. 2v 
lc/le =10 

tp =adJusted for 
nommal lc 

Res ;o 111 

40V 

Clamped reverse bias safe 

'c' 
(A)o 

operating areas -G 5761 

~EE TEST CIRCUIT 
OF FIG. 1 

_, 
10 • 10 

lo 6 B 2 :Z 4 6 8 
10 VcE(V) 

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

312 

TEST CONDITIONS: 

Vee :lOOV 

R _ Vee -veE(sat) 
e- lc 

INPUT PULSE 
pulse w1dth =10 }JS 

tr df ::!S' SOns 
duty cycle =l•t. 



MULTIEPITAXIAL MESA NPN 

HIGH VOLTAGE SWITCH 

BUTll 
BUT11A 

The BUT11 and BUT11A are silicon multiepitaxial mesa NPN transistor in Jedec T0-220 
plastic package particularly intended for switch application. 

ABSOLUTE MAXIMUM RATINGS 

VcEs 
VcEo 
VEBO 
lc 
I eM 
Is 
IsM 
Ptot 
T stg 

TJ 

Collector-emitter voltage (V BE = 0) 
Collector-emitter voltage (I 8 = 0) 
Emitter-base voltage Oc = 0) 
Collector current 
Collector peak current 
Base current 
Base peak current 
Total power dissipation at Tease,;;;;; 25°C 
Storage temperature 
Junction temperature 

INTERNAL SCHEMATIC DIAGRAM 

·~: 
MECHANICAL DATA 

Collector connected to tab. 

313 

BUT11 BUT11A 

850V 1000V 
400V 450V 

9V 
5A 
10A 
2A 
4A 

100W 
-65 to 175°C 

175°C 

Dimensions in mm 

T0-220 

10/84 



BUTll 
BUT11A 

THERMAL DATA 

Thermal resistance junction case max 

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

Parameter Test conditions Min. Typ. Max. 

IcEs Collector cutoff V cE = rated '{,cEs 1 
current (V 8 E = 0) at T case = 125 C 2 

lEBO Emitter cutoff lc =0 VEB =9V 10 

VcEo Collector-emitter Is (off)= 0 
sustaining voltage lc = 100mA 

for BUT11 400 
for BUT11A 450 

VcE(sat) Collector-emitter lc =3A 18 = 0.6A 1.5 
saturation voltage for BUT11 

lc = 2.5A 18 = O.SA 1.5 
for BUT11A 

V BE(sat) Base -emitter lc =3A 18 = 0.6A 1.3 
saturation voltage for BUT11 

lc =2.5A 18 = 0.6A 1.3 
for BUT11A 

ton Turn on time lc = 2.5A Vee= 250V 1 
18 = 182 = O.SA 

ts Storage time 4 

tf Fall time 0.8 

314 

Unit 

mA 
mA 

mA 

v 

v 

v 

v 

v 

v 

J.IS 

J.IS 

J.IS 



Ic 
(A) 

·1 
10 

' 

-2 
10 

I 

• 

10 

Safe operating area 

I== It MAX COHT. 

IIIII ./ 

DC. OPERATION 

10 

DC current gain 

cas•• Z5 - --
25"C 

t::- 1-::;o.c- ~ 

II 
I I 

..... ,, 

\ 

1'-

"' 

G 5735 -

YtE".!_V 

~l'. 

0 I 

Ic CAl 

Ic 
(A) 

4 

0 

VCE(sat 
(V) 

) 

0 

315 

BUT11 
BUT11A 

Reverse biased safe operating area 
-
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BUTll 
BUTllA 

Collector-emitter saturation voltage 
G- 5737 

VcE(sat) I I IIIII 
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circuit fig. 2) 
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Saturated switching characteristics (test 
circuit fig. 1) G·sw 

"cc c125Y 
hFE = 5 
~~·-5Y 
TcAM"25'C 
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BUTll 
BUT11A 

Switching time percentage variation 
vs. T case resistive load G- 574 
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BUT13 
BUT13P EPITAXIAL PLANAR NPN 

HIGH VOLTAGE, HIGH POWER, FAST SWITCHING 

The BUT13 and BUT13P are a silicon epitaxial planar NPN Darlington transistors with il 
tegrated base-emitter speed-up diode, the BUT13 is mounted in Jedec T0-3 metal cast 
the BUT13P is mounted in SOT-93 plastic package (similar to T0-218). They are particular! 
suited for output stages in high power, fast switching applications. 

ABSOLUTE MAXIMUM RATINGS 

Vcso 
VcEo 
VEBO 
lc 
I eM 
Is 
Ptot 
T stg 

TJ 

Collector-base voltage (IE= 0) 
Collector-emitter voltage (I 8 = 0) 
Emitter-base voltage Oc = 0) 
Collector current 
Collector peak current (tp .;;; 1 Oms) 
Base current 
Total power dissipation at T case.;;; 25°C 
Storage temperature 
Junction temperature 

INTERNAL SCHEMATIC DIAGRAM 

BUT13 

600V 
400V 
10V 
28A 
35A 
6A 

175W 
-65 to 200°C 

200°C 

BUT13P 

600V 
400V 
10V 
28A 
35A 
6A 

150W 
-65 to 175°C 

175°C 

~-------------, 

MECHANICAL DATA 

Collector connected to case 

T0-3 

10/84 

I 

8 I 
I 

318 

' I 
I 
I 
I 
I 

: Rl = 250!1 
R2 =soon 

Dimension in mm 

Collector connected to tab 
so-· 

2 -· 

0.5 
25 

(sim. to T0-218) SOT -93 



THERMAL DATA 

Rth ]-case Thermal resistance junction-case 

BUT13 
BUT13P 

max. 

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

Parameter Test conditions Min. Typ. Max. 

leEV Collector cutoff VeE= 600V 100 
current VeE =600V T case = 100oC 2 

leEO Collector cutoff VeE =400V 1 
current (Is= 0) 

lEBO Emitter cutoff VeE= 2V 20 
current Oe = 0) 

VeEO(sus) Collector cutoff 
sustaining voltage 

le = 100mA 400 

V eE(sat) * Collector-emitter le = 10A Is= 0.5A 1.3 2 
saturation voltage le = 18A 18 = 1.8A 1.7 2.5 

le = 22A Is= 2.2A 2 3 
le = 28A 18 = 5.6A 2.35 5 

VeE(sat) * Base-emitter le = 10A 18 = 0.5A 2.5 
saturation voltage le = 18A 18 = 1.8A 2.5 3 

le = 22A Is= 2.2A 3.3 

hFE DC current gain le = 10A VeE= 5V 30 300 
le = 18A VeE= 5V 30 90 

VF Diode forward voltage IF= 22A 2.2 4 

RESISTIVE SWITCHING TIMES 

ton Turn-on time 0.5 0.6 
Vee= 250V le = 10A 

ts Storage time 181 = 0.5A 1.1 1.5 
V BE(offl = -5V 

tf Fall time 0.3 0.6 

319 

ac/W 

Unit 

tJ.A 
rnA 

rnA 

rnA 

v 

v 
v 
v 
v 

v 
v 
v 

v 
v 

v 

/J.S 

/J.S 

/J.S 



BUT13 
BUT13P 

ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions 

INDUCTIVE SWITCHING TIMES 

ts Storage time 

tf Fall time 
Vclamp =250V lc = 10A 
I B 1 = 0.2A; V BE (off) = -5V 

tc Crossover time 

ts Storage time 
V Clamp = 250V lc = 20A 

tf Fall time 
I B1 = 0.4A; V BE (off) =- 5\t 

tc Crossover time 

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

Safe operating areas (for BUT13) Ic 
(A) 

lc MAX 
PULSED 

'\.5ms 1 ms 1\ 

10 

-1 
10 

-2 
10 

8 

4 

lcMAX 
CONT. DC 

• 6 B 
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~I\ 

\ 

\ 
\ \ 

_\\ 

10 

1.3 2 JlS 

0.11 0.5 /lS 

0.4 0.8 JlS 

1.4 2.6 JlS 

0.4 0.7 /lS 

0.8 1.5 /lS 

G- 559B 

100fJS 

4 6 B 



Safe operating areas 
(for BUT13P) 

DC current gain 

/ 

~~l 

L.-" 

VeE :6V_ 
sv 

Tcase:.25'C 

10 

/L 
jq 

-1 
10 

'c 
(A) 

10 

-1 
10 8 

!lc MAX 
PULSED 

Sms 

lc MAX-~ 
CONT. DC r\" 

\1ms 

1\ 

\ 

\ 

' 
\ 

\ 1\ 

4 6 8 4 6 8 2 2 

G-5600 

~ 
·~ 

\ 

10 te CA> 
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10 10 

DC current gain 

102 
I 

10 . 

--

-1 
10 

cas••125'C 
11.11 

75" io'li.JX;. 

..... ~ ~o·c 

VeE :5V 

4 0 I 

BUT13 
BUT13P 

G- 5599 

OOJJS 

G 1601 

1\. - -
\ 

\ 

' I 

I I 

l ~I 
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VCE(sat 

(V) 

0 

VBE(sat 
(V) 

2.5 

1.5 

J 

J 

BUT13 
8UT13P 

Collector-emitter saturation voltage 
-G 5602 

1111 
1111 

Tc se=2s•c 

20A 
1 A -10A 

5A 

1A 

1111 
IIIII 

10 10' 103 16 (mAl 

Base-emitter saturation voltage 
G 5604 -

hF£:10 

,, 
I.' I 

1-:/ 
J 

T ·oo. = -40'C , ' 
Ill "' .;.H / -- J.!11" - 25'C· Jl.r 

.1-1"11 25'C -
to' 10 Ic (A> 

VcE(sat 

(V) 

1.5 

05 

3.2 

2.8 

2.4 

1.6 

1 2 

0 8 

0.4 
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J 

Collector-emitter saturation voltage 
G 5 603 

:I! 
l 

hF£=10 ~ 

J 
I 

f 
1 

1Cas<"'40"c 

r"' v 
- "' l45•c 125"( 

10 Ic (AJ 

Freewheel diode forward voltage 
-G 5605 

/ 

/ 

.,.,.. 

L.---

10 



Vcrcsat 

(V) 

4 

0 

) 

180 

160 

140 

120 

Collector-emitter saturation voltage 
dynamic (test circuit fig. 2) 

-56 06 

\ Vee :2sov 
I e :20A 

\ hFpSO 

\ 
~ 

............ ;---

I (~s) 

Switching times percentage variation 
vs. T case 

G 5601!1 

/ 
RESISTIVE LOAD / le = zoA 
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/ 
/ 

I It 

v v 
I Is L 

v / f..- / 
I v v I on 
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25 50 75 100 125 Tcasel'tl 
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I 
(~s) 

10 1 

I 
c,.,s) 

-1 
10 

-2 
10 

BUT13 
BUT13P 

Switching times resistive load (test 
circuit fig. 1) -G 5607 

Vee= zsov L ,_ -
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lease: 25 •c 
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/ ~ 
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12 1s 1a Ie !A> 

Switching times inductive load test 
(test circuit fig. 1) 
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BUT13 
BUT13P 

Switching times percentage variation 
vs. T case 

G 5610 .,, 
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...... v I> f.-1---
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TEST CIRCUITS 

Fig. 1 
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Clamped reverse bias safe operating 
area 

G 5611/1 

Tj S125'C 

f-- VBE(oft)" -SV 

' ""' 
300 600 VcE(clamp)(V) 

Fig. 2 

- 6V 

v, 

•6V 

100)JF I16V 
15mH 22n 

r--'"VY''-{=:J-~----o-Vcc 

02 

S-70ZO 



MULTIEPITAXIAL PLANAR NPN 

HIGH CURRENT POWER SWITCH 

BUV20 
BUV21 
BUV22 

The BUV20, BUV21 and BUV22 are silicon multiepitaxial planar NPN transistor in Jedec 
T0-3 metal case, intended for use in switching and linear applications in military and in
dustrial equipment. 

ABSOLUTE MA IMUM RATINGS BUV20 BUV21 BUV22 

Vcso Collector-base voltage (IE = 0) 160V 250V 300V 
VeER Collector-emitter voltage ( R BE = 100!1) 150V 240V 290V 
VcEx Collector-emitter voltage (V8 E = -1.5V) 160V 250V 300V 
VcEo Collector-emitter voltage (I 8 = 0) 125V 200V 250V 
VEBO Emitter-base voltage Oc = 0) 7V 7V 7V 
lc Collector current 50 A 40A 40A 
I eM Collector peak current 60A 50 A 50 A 
Is Base current 10A SA SA 
Ptot Total power dissipation at T case ~ 25°C 250W 
Tstg Storage temperature -65 to 200°C 
Ti Junction temperature 200°C 

INTERNAL SCHEMATIC DIAGRAM 

'4: 
MECHANICAL DATA Dimensions in mm 

Collector connected to case 

T0-3 

325 10/S2 



BUV20 
BUV21 
BUV22. 

THERMAL DATA 

Rth l-ease Thermal resistance junction-case max. 0.7 °C/W 

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

Parameter Test conditions Min. Typ. Max. Unit 

JeEO Collector cutoff for BUV20 VeE= 100V 3 rnA 
current (I 8 = 0) for BUV21 VeE= 160V 3 rnA 

for BUV22 VeE =200V 3 rnA 

JeEX Collector cutoff VeE= VeEx 
current (V BE= -1.5A) for BUV20 3 rnA 

for BUV21 3 rnA 
for BUV22 3 rnA 
at T ca = 125°C 
for BEfV20 12 rnA 
for BUV21 12 rnA 
for BUV22 12 rnA 

JEBO Emitter cutoff 
current lie= 0) 

VEe= 5V 1 rnA 

V eEO(susi Collector-emitter 
sustaining voltage 

le = 200mA L = 25mH 
for BUVZO 125 v 

(1 8 =0) for BUV21 200 v 
for BUV22 250 v 

v(BR)EB;; Emitter-base IE =SOmA 7 v 
breakdown voltage 
(le =0) 

V eE(sat) * Collector-emitter for BUV20 
saturation voltage le =25A 18 = 2.5A 0.3 0.6 v 

le = 50A 18 =5A 0.7 1.2 v 
for BUV21 
le = 12A 18 = 1.2A 0.2 0.6 v 
le =25A 
for BUV22 

18 =3A 0.9 1.5 v 

le = 10A Is= 1A 0.2 1 v 
le =20A Is= 2.5A 0.5 1.5 v 

VBE(sat) * Base-emitter for BUV20 
saturation voltage le =50A 18 =5A 1.4 . 2 v 

for BUV21 
lc = 25A 
for BUV22 

ls=3A 1.2 1.5 v 

lc =40A ls=4A 1.2 1.5 v 
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ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions Min. Typ. Max. Unit 

hFE * DC current gain for BUV20 
VeE= 2V le = 25A 20 60 -
VeE =4V le = 50A 10 -
for BUV21 
VeE= 2V le = 12A 20 60 -
VeE= 4V Is= 25A 10 -
for BUV22 
VeE= 4V le = 10A 20 60 -
VeE= 4V le = 20A 10 -

fT Transition frequency VeE= 15V lc =2A 
f = 10MHz 8 MHz 

ton Turn-on time for BUV20 
le = 50A 
for BUV21 

Is =5A 1.5 jls 

le = 25A 
for BUV22 

Is =3A 1.2 jls 

le = 20A Is= 2.5A 1.3 JlS 

tf Fall time for BUV20 
le = 50A ls1 =-ls2=5A 0.3 jls 
for BUV21 
le = 25A 
for BUV22 

I Sl =-1 S2 =3A 0.4 jls 

lc = 20A ls1 =-ls2=2.5A 0.5 jls 

ts Storage time for BUV20 
le = 50A 
for BUV21 

ls1 =-ls2 =5A 1.2 JlS 

le = 25A ls1 =-ls2=3A 1.8 jls 
for BUV22 
lc = 20A I Sl =-1 S2 =2.5A 2 JlS 

* Pulsed. pulse duration= 300 JlS, duty cycle .;;; 2%. 
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,---------- --- ---

BUV23 
BUV24 
BUV25 MULTIEPITAXIAL MESA NPN 

POWER SWITCH 

The BUV23, BUV24 and BUV25 are silicon multiepitaxial mesa NPN transistors in Jedec 
T0-3 metal case, intended for use in power switching applications in military and industrial 
equipments. 

ABSOLUTE MAXIMUM RATINGS BUV23 BUV24 BUV25 

V ceo Collector-base voltate (IE = 0) 400V 450V 500V 
VeER Collector-emitter voltage (R 8 E = 100Q) 390V 440V 500V 
VcEx Collector-emitter voltage (VeE= -1.5V) 400V 450V 500V 
V cEo Collector-emitter voltage (I 8 = 0) 325V 400V 500V 
VEBO Emitter-base voltage !lc = 0) 7V 7V 7V 
lc Collector current 30A 20A 15A 
I eM Collector peak current (tp = 1 Oms.) 40A 30A 20A 
I 8 Base current 6A 4A 3A 
P101 Total power dissipation atT case< 25°C . 250W 
T519 Storage temperature -65 to 200°C 
Ti Junction temperature 200°C 

INTERNAL SCHEMATIC DIAGR~4: 

MECHANICAL DATA Dimensions in mm 

Collector connected to case 

T0-3 

10/82 328 



THERMAL DATA 

Rth J-case Thermal resistance junction-case 

BUV23 
BUV24 
BUV25 

max. 0.7 °C/W 

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

Parameter Test conditions Min. Typ. Max. Unit 

leEO Collector cutoff VeE= 260V for BUV23 3 rnA 
current (1 9 = 0) VeE =320V for BUV24 3 rnA 

VeE= 400V for BUV25 3 rnA 

leEX Collector cutoff VeE- VeEx 3 rnA 
current (V BE= -1.5V) Tease =125°C 

VeE=VeEx 12 rnA 

lEBO Emitter cutoff VEB = 5V 1 rnA 
current (I e = 0) 

VeE(sat) * Collector-emitter for BUV23 
saturation voltage le =SA Is= 1.6A 0.2 0.8 v 

le = 16A 
for BUV24 

19 = 3.2A 0.35 1 v 

le =6A 19 = 1.2A 0.15 0.6 v 
le = 12A Is= 2.4A 0.3 1 v 
for BUV25 
le =4A Is= 0.8A 0.2 0.6 v 
le =BA Is= 1.6A 0.6 1 v 

V SE(sat)" Base-emitter for BUV23 ·· 
saturation voltage le = 16A Is= 3.2A 1.15 1.5 v 

for BUV24 
le = 12A ls=2.4A 1 1.15 v 
for BUV25 
le =BA 19 = 1.6A 1.2 1.5 v 

V eEO(su~ Collector-emitter le = 200mA L = 25mH 
sustaining voltage for BUV23 325 v 

for BUV24 400 v 
for BUV25 500 v 

v(SR)ES~ Emitter-base IE= 50mA 7 v 
breakdown voltage 
!le = 0) 

hFE * DC current gain VeE= 4V for BUV23 
I c.= BA 15 60 -
le = 16A 8 -
VeE =4V for BUV24 
le =6A 15 60 -
le = 12A 8 -
VeE =4V for BUV25 
le =4A 15 60 -
le =BA 8 -
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BUV23 
BUV24 
BUV25 

ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions 

fT Transition frequency VeE= 15V 
f = 10MHz 

lc =2A 

ton Turn-on time for BUV23 
lc = 16A Is= 3.2A 
for BUV24 
lc = 12A 
for BUV25 

Is= 2.4A 

lc =SA 18 = 1.6A 

tf Fall time for BUV23 
lc = 16A; 181 = -1 82 = 3.2A 
for BUV24 
lc = 12A; 181 = -ls2 = 2.4A 
for BUV25 
lc =SA; IBl = -1 82 = 1.6A 

ts Storage time for BUV23 
lc = 16A; ls1 = -ls2 = 3.2A 
for BUV24 
lc = 12A; ls1 = -ls2 = 2.4A 
for BUV25 
lc =8A; ls1 = -ls2 = 1.6A 

* Pulsed: pulse duration= 300 JlS, duty cycle.;;;; 2%. 
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Min. Typ. Max. Unit 

s MHz 

0.55 1.3 Jls 

0.6 1.6 JlS 

0.9 1.S JlS 

0.26 1.2 JlS 

0.6 1.4 JlS 

0.9 1.6 JlS 

1.7 2.5 Jls 

1.5 3 JlS 

3.5 5 JlS 



BUV46 
MULTIEPITAXIAL MESA NPN 

HIGH VOLTAGE POWER SWITCH 

The BUV46 is a silicon multiepitaxial mesa NPN transistor in Jedec T0-220 plastic package, 
intended for high voltage, fast switching applications. 

ABSOLUTE MAXIMUM RATINGS 

V CES Collector-emitter voltage (V BE = 0) 
V cEx Collector-emitter voltage (V BE = -2.5V) 

850 v 
850 v 

VcEO (\:ollector-emitter voltage (1 8 = 0) 400 v 
VEao Emitter-base voltage (lc = 0) 7 v 
lc Collector current 5 A 
I 8 Base current 3 A 
P101 Total power dissipation at T case < 25°C 85 w 
T stg Storage temperature -65 to 175 oc 
Ti Junction temperature 175 oc 

INTERNAL SCHEMATIC DIAGR~4: 

MECHANICAL DATA Dimensions in mm 

Collector connected to tab. 
48-· 

T0-220 



·BUV46 

THERMAL DATA 

Rth l-ease Thermal resistance junction-case max. 1.76 °C/W 

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

Parameter Test conditions Min. Typ. Max. Unit 

IcEs Collector cutoff VeE= 850V 100 pA 
current (V BE = 0) VeE =850V Tease= 125°C 1 rnA 

leER Collector cutoff VeE= 850V 300 pA 
current (R 8 E = 10n) VeE= 850V T case = 125°C 2 rnA 

lEBO Emitter cutoff VEe= 7V 1 rnA 
current lie = 0) 

V CEO (susi Collector-emitter lc = 100mA 400 v 
sustaining voltage 

V CE (sat)* Collector-emitter lc = 2.5A 18 = 0.5A 1.5 v 
saturation voltage lc = 3.5A Is= 0.7A 5 v 

VsE(satl * Base-emitter lc =2.5A Is= 0.5A 1.3 v 
saturation voltage 

ton Turn-time 1 /Js 

ts Storage time lc =2.5A Vee= 150V 
3 p.s 

le1 = -1 82 = 0.5 A 

tf Fall time 0.8 /Js 

* Pulsed: pulse duration= 300 p.s, duty cycle= 2%. 



MULTIEPITAXIAL MESA NPN 

HIGH VOLTAGE POWER SWITCH 

r f 1 j•, 

'' \ 
\ I l I 
__,.,. __ ,. - •' 

BUV47 BUV47A 
BUX47 BUX47 A 

The BUV47, BUV47A, BUX47, and BUX47A are silicon multiepitaxial mesa NPN transistors 
respectively in SOT-93 and T0-3 package. 
They are intended for high voltage, fast switching applications. 

ABSOLUTE MAXIMUM RATINGS 

Vcao 
VcEo 
VcEs 
Veao 
lc 
I eM 
Ia 
laM 
Ptot 

Collector base voltage (IE= Ol 
Collector-emitter voltage Oa = 0) 
Collector-emitter voltage !Vae = 0) 
Emitter-base voltage Oc = 0) 
Collector current 
Collector peak current (tp:E;;5ms) 
Base current 
Base peak current (tp :E;; 5ms) 
Total power dissipation at Tease :E;;25°C 

Storage temperature 
Junction temperature 

INTERNAL SCHEMATIC DIAGRAM 

MECHANICAL DATA 

Collector connected to case 

T0-3 
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SOT-93 BUV47 BUV47A 
T0-3 BUX47 BUX47A 

850V 1000V 
400V 450V 
850V 900V 

7V 
9A 
15A 
SA 
10A 

120W (SOT-93) 
125W (TQ-3) 
-65 to 175°C 

11soc 

Dimensions in mm 

Collector connected tab. 

]I' 

(sim. to T0-218) SOT-93 

2/84 



,----------------------------- ---------------

BUV47 BUV47A 
BUX47 BUX47A 

THERMAL DATA 

Rth i-ease Thermal resistance junction-case 

T0-3 

max 1.20 

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

Parameter Test conditions Min. Typ. Max. Unit 

leER Collector cutoff VcE=850V 0.4 rnA 
current (RaE= 10!]) VcE=850V Tease= 125°C 3 rnA 

lcEV Collector cutoff for BUV47, BUV47A 
current (V8 E = -2.5V) VcE=850V 0.15 rnA 

VcE=850V Tease= 125°C 1.5 rnA 

IcEs Collector cutoff for BUX47, BUX47A 
current (VeE= 0) VcE=850V 0.15 rnA 

VcE=850V Tease= 125°C 1.5 rnA 

lEBO Emitter cutoff VE8 =5Vfor BUV47, BUV47A 1 rnA 
current Uc = 0) VE8 =7Vfor BUX47, BUX47A 1 rnA 

V CEO(sus) * Collector-emitter lc=0.2A L=25mH 
sustaining voltage for BUV47, BUX47 400 v 
(ls=O) for BUV47A, BUX47A 450 v 

VEBO Emitter-base IE=50mA 
voltage Uc = 0) for BUV47, BUV47A 7 30 v 

VcE(sat)* Collector-emitter for BUX47 A, BUV47 A 
saturation voltage lc=5A 18 = 1A 1.5 v 

lc=BA 18 =2.5A 3 v 
for BUX47, BUV47 
lc=6A Is= 1.2A 1.5 v 
lc=9A 18 =3A 3 v 

VsE(satl* Base-emmitter for BUX47A, BUV47A 
saturation voltage lc=5A 18 = 1A 1.6 v 

for BUX47, BUV47 
lc=6A ls=1.2A 1.6 v 
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-----

ELECTRICAL CHARACTERISTICS (Continued) 

Parameter Test conditions 

RESISTIVE SWITCHING TIMES (See fig. 1) 

ton Turn-on time for BUX47A, BUV47A 
lc=5A Vee= 150V 

ts Storage time Is, =-ls2= 1A 

tt Fall time 

ton Turn-on time for BUX47, BUV47 
lc=6A Vee= 150V 

ts Storage time ls1 =-lsz= 1.2A 

tt Fall time 

INDUCTIVE SWITCHING TIMES (See fig. 2) 

Fall time lc=5A 
V8 E=5V 
L=3p.H 

ls1 = 1A 
Vcc=300V 
Tj=100°C 

*Pulsed: pulse duration ::;;300p.s, duty cycle ::;;1.5%. 

BUV47 BUV47A 
BUX47 BUX47A 

0.7 p.S 

3 p.S 

0.8 p.S 

0.8 p.S 

2.5 p.S 

0.8 p.S 

0.5 p.S 

Safe operating areas Safe operating areas 
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BUV47 BUV47A 
BUX47 BUX47 A 

Clamped reverse bias safe operating 
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BUV47 BUV47A 
BUX47 BUX47 A 

Collector-emitter saturation voltage Collector current spread vs. base 
emitter voltage 
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BUV47 BUV47A 
BUX47 BUX47 A 

Switching times inductive load 
(See fig. 2) 
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Dynamic collector-emitter saturation 
voltage (See fig. 4) 
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Fig. 1 - Switching times test circuit on resistive load 

Fig. 2 - Switching times test circuit on inductive load. 
With and without antisaturation network. 

+6V 

01,02: Fast recovery diodes 
01,02: Transistors SGS 2N5191, 2N5195 
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BUV47 BUV47A 
BUX47 BUX47A 
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BUV47 BUV47 A 
BUX47 BUX47A 

Fig. 3 - Forward biased accidental overload area test circuit. 

5-6602 

Fig. 4 - VcEisat) dyn. test circuit. 

Fig. 5 - Equivalent input schematic circuit at turn-on. 
c 

AV0 = AV; 

if C»C; 

c 
Ci+ C 

AV0 = AVj 
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Re=--le-
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Fig. 6 - Remarks to VcEisatl dyn. test circuit (fig. 4) 

90'/, 

VcEisat)dyn 

BUV47 BUV47 A 
BUX47 BUX47A 

VeE( sat) 
--f-~~--~------------

5-6603 

The speed-up capacitor decreases the VeE lsatl dyn. as shown in diagram (figure 6). 
The 50nF capacitor modifies the shape of base current with a overshoot. 



BUV48 BUV4BA 
BUX48 BUX48A 

MULTIEPITAXIAL MESA NPN 

HIGH VOLTAGE POWER SWITCH 

The BUX48, BUX48A, BUV48 and BUV48A are multiepitaxial mesa NPN in T0-3 and SOT-93 
(T0-218) case, particularly intended for switching applica~ions directly from mains. 

ABSOLUTE MAXIMUM RATINGS BUX48 BUX48A BUV48 BUV48A 

VcEs Collector-emitter voltage (VsE = 0) 850V 1000V 850V 1000V 
VeER · Collector-emitter voltage (RsE = 10fl) 850V 1000V 850V 1000V 
VcEO Collector-emitter voltage (1 6 = 0) 400V 450V 400V 450V 
VEBO Emitter-base voltage Oc=O) 7V 
lc Collector current 15A 
I eM Collector peak current (tp ~ 5ms) 30A 
lcp Collector peak current non rep. (tp~20JLS) 55 A 
16 Base current 4A 
IsM Base peak current (tp~5ms) 20A 
Ptot Total power dissipation at Tease ~25°C 175W 150W 
Tstg Storage temperature -65 to 200°C -65 to 175°C 
Ti Junction temperature 2oooc 175°C 

INTERNAL SCHEMATIC DIAGRAM 

MECHANICAL DATA Dimensions in mm 

Collector connected to case Collector connected tab. 

f 

T0-3· (sim. to T0-218) SOT-93 
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THERMAL DATA 

R1h j-ease Thermal resistance junction-case 

BUV48 BUV48A 
BUX48 BUX48A 

max °C/W 

ELECTRICAL CHARACTERISTICS 1Tease=25°C unless otherwise specified) 

Parameter Test conditions Min. Typ. Max. Unit 

IcEs Collector cutoff V CE =rated V CES 200 JlA 
current (VaE=O) same, Tease= 125°C 2 mA 

leER Collector cutoff V CE = rated V CER 500 JlA 
current !.RaE= 10m same, Tease= 125°C 4 mA 

lEBO Emitter cutoff VEa=5V 1 mA 
current Oc = 0) 

VcEO(susl Collector-emitter lc=200mA L=25mH 
sustaining voltage for BUX48, BUV48 400 v 
Oa=O) for BUX48A, BUV48A 450 v 

VEBo Emitter-base IE=50mA 7 30 v 
voltage Oc = 0) 

VcE(sat) * Collector-emitter for BUX48, BUV48 
saturation voltage lc= 10A 18 =2A 1.5 v 

' lc=15A 18 =4A 3.5 v 
lc=15A 18 =3A 5 v 
for BUX48A, BUV48A 
lc= SA Is= 1.6A 1.5 v 
lc= 12A 18 =2.4A 5 v 

VsE(satl Base-emitter for BUX4B, BUV48 
saturation voltage lc=10A ls=2A 1.6 v 

for BUX48A,BUV4BA 
lc= SA Is= 1.6A 1.6 v 

* Pulsed: pulse duration = 300J1S, duty cycle ~2% 
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BUV48 BUV48A 
BUX48 BUX4BA 

ELECTRICAL CHARACTERISTICS (Continued} 

Parameter Test conditions 

RESISTIVE SWITCHING TIMES (See fig. 2} 

ton Turn-on time for BUX48, BUV48 
Vee=150V 
i81 =2A 

le=10A 

for BUX48A, BUV48A 
Vee=150V le=BA 
ls1 =1.6A 

ts Storage time for BUX48, BUV48 
Vee=150V le= 10A 

·1s1 =-ls2=2A 
for BUX48A, BUV48A 
Vee= 150V le=BA 
ls1 = -ls2 = 1.6A 

tt fall time for BUX48, BUV48 
Vee= 150V le= 10A 
ls1 =-ls2=2A 
for BUX48A, BUV48A 
Vee=150V le=BA 
181 = -1 82 = 1.6A 

INDUCTIVE SWITCHING TIMES (See fig. 1} 

ts Storage time for BUX48, BUV48 
Vcc=300V, le=10A, L8=3p.H 
VsE=-5V, ls1 =2A 
same Tease= 100°C 
for BUX48A, BUV48A 
Vee= 300V, le= SA, L8 = 3p.H 
VsE=-5V, ls1=1.6A 
same, T case= 100°C 

tt Fall time for BUX48, BUV48 
Vce=300V, le= 10A, L8 =3p.H 
VsE='-SV, 181 =2A 
same, Tease= 100°C 
for BUX48A, BUV48A 
Vee=300V, lc=BA, L8=3p.H 
VsE = -5V, ls1 = 1.6A 
same, Tease= 100°C 
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1 JLS 

1 JLS 

3 p.S 

3 p.S 

0.8 JLS 

0.8 p.S 

2.7 JLS 
5 p.S 

3 p.S 
5 p.S 

0.16 p.S 
0.4 p.S 

0.13 JLS 
0.4 p.S 
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1· BUV48 BUV48A 
BUX48 BUX48A 

Fig. 1 - Switching times test circuit on inductive load, with and without antisaturation network 

+GV 

D 1, 02 - Fast recovery diodes 
01, Q2 - Transistors SGS: 2N5191, 2N5195 

Fig. 2 - Switching times test circuit on resistive load. 
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BUV48 BUV48A 
BUX48 · BUX48A 

Fig. 3 - Forward biased accidental overload area test circuit. 

s- 6602 

Fig. 4 - VcEisatl dyn. test circuit . 

.... v88 ='' v 

Fig. 5 - Equivalent input schematic circuit at turn-on. 

c 

6V0 = 6V; 
c 

Ci+ C 
if C »C i AV0 = AVj s- 660511 
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Fig. 6 - Remarks to VcEisatl dyn. test circuit (fig. 4) 

VcE(sat)dyn 

BUV48 BUV48A 
BUX48 BUX48A 

VeE( sat) 

--f-~~--~------------

- Is 

S-6603 

The speed-up capacitor decreases the VeE lsatl dyn. as shown in diagram (figure 6). 
The 50nF capacitor modifies the shape of base current with a overshoot. 
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BUV48B BUX48B 
BUV48C BUX48C 

MULTIEPITAXIAL MESA NPN 

PRELIMINARY DATA 

HIGH VOLTAGE POWER SWITCHING 

The BUV48B, BUV48C, BUX488 and BUX48C are multiepitaxial mesa NPN in SOT-93 
(T0-218) or T0-3 case, particulary intended for switching and industrial applications from 
single and three-phase mains. 

ABSOLUTE MAXIMUM RATINGS SOT-93 
T0-3 

Vcso 
VcEo 
VESO 

lc 
lcM 
lcp 
Is 
IsM 
Ptot 

Tstg 

Ti 

Collector-base voltage (IE = 0) 
Collector-emitter voltage (Is= 0) 
Emitter-base voltage ( lc = 0) 
Collector current 
Collector peak current (tp < 5ms) 
Collector peak current non repet. (tp <; 25J.ls) 
Base current 
Base peak current (tp < Sms) 
Total power dissipation at Tamb = 25°C 
Storage temperature 
Junction temperature 

INTERNAL SCHEMATIC DIAGR~4: 

MECHANICAL DATA 

BUV48B 
BUX48B 

1200V 
600V 

150W 

7V 
15A 
30A 
55 A 
4A 

20A 

BUV48C 
BUX48C 

1200V 
700V 

175W 
-65 to 175°C 

175°C 
-65 to 200°C 

200°C 

Dimension in mm 

Collector connected to case Collector connected to tab 

05 
25 

T0-3 (sim. to T0-218) SOT -93 
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THERMAL DATA 

•• • - - _,_._ ~- v 

' 
BUV48B BUX48B 
BUV48C BUX48C 

Thermal resistance junction-case max. 

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

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

leER Collector cutoff VcE=1200V 500 p.A 
current (R8 E = 10U) VcE=1200V Tcase=125°C 4 rnA 

IcES Collector cutoff VcE=1200V 500 p.A 
current (VeE = 0) VcE=1200V Tca58 =125°C 3 rnA 

lcEO Collector cutoff VcE=VcEo 1 rnA 
current (1 8 =0) 

lEBO Emitter cutoff VE8 =6V 1 rnA 
current Oc =0) 

VcEo (su~ Collector-emitter lc=100mA 
sustaining voltage for BUV48B/BUX48B 600 v 
Oe=O) for BUV48C/BUX48C 700 

VcER(sus,* Collector-emitter lc=0.5A Vclamp = 1200V 1200 v 
sustaining voltage L=2mH 
(R8 E=10il) 

VcE(sat) * Collector-emitter lc=6A 18 =1.5A 1.5 v 
saturation voltage lc=10A 18 =4A 3 v 

VeE (sat) * Base-emitter lc=6A 18 = 1.5A 1.5 v 
saturation voltage lc=10A 18 =4A 2 v 
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BUV48B BUX48B 
BUV48C BUX48C 

ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions 

RESISTIVE SWITCHING TIMES 

ton Turn-on time 
Vcc=250V lc=6A 

ts Storage time le1 = -le2 = 1.5A 

1t Fall time 

INDUCTIVE SWITCHING TIMES 

ts Storage time 
Vcc=250V lc=6A 

tf Fall time le1 =-182 =1.5A 

ts Storage time 
Same conditions 

tf Fall time Tcase=125°C 

* Pulsed: Pulse duration = 300p.s, duty cycle = 1.5% 

Safe operating areas lc 
(A) 

10 

a 
6 

' lcMAX PULS. 

2 Jc MAX CONT. 

" 8 
6 

' 

Min. Typ. Max. Unit 

0.5 1 /lS 

1.5 3 p.s 

0.2 0.7 IJ.S 

2 IJ.S 

0.15 IJ.S 

3 6 IJ.S 

0.33 0.60 IJ.S 

*PULSE DURATION 

" 10/.JS I' 
1C?Q_IJS 

h-1ms .~ 
!Oms 

*FOR SINGLE NON I 
I 

I - Area of permissible oper
ation during turn-on pro
vided R8E .;;;; 100U and 
tp.;;;;: 0.25p.s 

REPETITIVE PULSE 
8 

r 
6 

' 
' Ll 

~ II 
I 

BUV/BUX48B 

IIJJ/
8uvreniili11 

2 4 6 8 

10 
46822 468321.68 

10 10 VCE(V) 
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BUV48B BUX48B 
BUV48C BUX48C 

Collector-emitter saturation voltage 

I 

hFE = 4 I 
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II \ 

1/ 
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6 tc<AJ 

Minimum base current 180 to saturate 
the discrete darlington 0 5512 -

2 X BUX46B/C t 1co 

·~~ 4 7 Il I 
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I 
Ips) 8 

' 

BUV488 BUX488 
BUV48C BUX48C 

Minimum base current 190 to saturate 
the discrete darlington " "" -

3X BUX48B/C leo~ 1 I 
~ f.? I'D< 

I 
I 47Jl 0·;: ~ -

I Tamb=25'C 
r;g.t 

I -· 
/ 

/ 
v 

10 1s 20 2s lo 'co!Al 
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-
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r....., 
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.....-r v - I~ 
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10 11 •c IA 1 
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figuration (see fig. 1) o • .., 
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Forward biased accidental overload 
area G !>4.<2 -

t 8.zo~~ 
Tcase-=12S-c 

lOA 1p:20fJS 

6A----... 
4A~ v "' .... 
2A 

f"'.: 
I]; 

- 1cM 

100 300 500 700 

357 

"I. 

140 

130 

120 

110 

100 

'c 
(A) 

16 

14 

12 

10 

0 

BUV48B BUX48B 
BUV4BC BUX48C 

Switching times percentage variation 
vs. case temperature G !:141.711 

1/ 
vcc=30ov v 1st =-1s2=t.5A 

'c=6A v ~I L :t.SmH 
VBEoff=-SV /'" /t, 

/v I 
v / 

I / 
I v 
~ / 

25 so 75 100 Teas• ("C) 

Clamped reverse biased safe operating 
area G !:1443/1 -

BUV48B 
BUX48B 

Tcase=125•c 
VBEoff=-SV 

BUV48C 
BUX48C 

r-

100 200 300 400 500 600 VeE (clamp) (V) 



BUW11 
BUW11A 

MULTIEPITAXIAL MESA NPN 

ADVANCE DATA 

HIGH VOLTAGE POWER SWITCH 

The BUW11 and BUW11 A are silicon multiepitaxial mesa NPN transistor in SOT-93 plastic 
package, particularly intended for switching applications 

ABSOLUTE MAXIMUM RATINGS 

VcEs 
VcEo 
VEso 
lc 
I eM 
Is 
IsM 
Ptot 
T stg 

TJ 

Collector-emitter voltage (VsE = 0) 
Collector-emitter voltage (Is= 0) 
Emitter-base voltage Oc = 0) 
Co II ector current 
Collector peak current (tp ~ 5ms) 
Base current 
Base peak current (tp ~ 5ms) 
Total power dissipation at T case = 25°C 
Storage temperature 
Junction temperature 

INTERNAL SCHEMATIC DIAGRAM 

MECHANICAL DATA 

Collector connected to tab. 

10/84 358 

BUW11 BUW11A 

850V 1000V 
400V 450V 

9A 
5A 
10A 
2A 
4A 

113W 
-65 to 175°C 

175°C 

Dimensions in mm 

(sim. to T0-218) SOT -93 



THERMAL DATA 

Rth )-case Thermal resistance junction-case 

BUW11 
BUW11A 

max 1.1 °C/W 

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

Parameter Test conditions Min. Typ. Max. Unit 

IcEs Collector cutoff V CE = rated V CES 1 rnA 
current (V BE = 0) Tease= 125°C 2 rnA 

lEBO Emitter cutoff VeE= 9V 10 rnA 
current (lc = 0) 

VcEo (sus) 
* Collector-emitter Is off= 0 

sustaining voltage lc = 100mA 
for BUW1 1 400 v 
for BUW11A 450 v 

V CE (sat) 
* Collector-emitter lc =3A 18 = 0.6A 

saturation voltage for BUW11 1.5 v 
lc = 2.5A 18 = 0.5A v 
for BUW11A 1.5 v 

V BE (sat) 
* Base-emitter lc = 3A 18 = 0.6A 

saturation voltage for BUW11 1.3 v 
lc = 2.5A 18 = 0.5A 
for BUW11A 1.3 v 

ton Turn-on time lc = 2.5A Vee= 250V 1 ns 

ts Storage time ls1 = -ls2 = O.SA 4 /l.S 

tf Fall time 0.8 /l.S 

* Pulsed: pulse duration= 300/l.S, duty cycle= 1.5% 
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BUW11 
BUW11A 

Safe operating areas •c I 
(A) • 

4 

G -5661 

Ic MAX PULSED PULSE OPERATION'I' 

lc MAX CONT.! 

"" 
-~ 

lOJ..IS -I- v I\ " lOOps .._ 
lms 
Sms 

.C. OPERATION ~ ' '~ 
= Area of permissible oper

ation driving turn-on provided 
R BE = 1 oon and tp .,;;; 0.6J..IS. 

II = Area of permissible oper-

w-1 
I 

• 

ation with V BE .,;;; 0; tp .,;;; 2J..Is. 10-z 

*FOR SINGLE NON 
REPETITIVE PULSE 

6 I 
10 
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4 ' I 
101 

Clamped reverse bias safe operating DC current gain 

Ic 
(A) 
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' 

'\. ' 
~ 

4 5 I 
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' 

VcE•5V 

25'C 

6 

~-~--- ~ 
2 
1-- -JO'C 

~ \; ~' 
10 
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BUW11A 

i'-.. "'-. 
I'-. "\ 

"! 
' . 0 200 .400 600 600 VcE(V) Ic (A) 
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Fig. 1 
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BUW12 
BUW12A MULTIEPITAXIAL MESA NPN 

HIGH VOLTAGE POWER SWITCH 

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

ABSOLUTE MAXIMUM RATING 

VcEs 
VcEo 
lc 
I eM 
Is 
IsM 
Ptot 

T stg 

Ti 

Collector-emitter voltage (VeE= 0) 
Collector-emitter voltage (1 8 = 0) 
Collector current 
Collector peak current (tp ~ 2ms) 
Base current 
Base peak current (tp ~ 2ms) 
Total power dissipation at T case~ 25°C 
Storage temperature 
Junction temperature 

INTERNAL SCHEMATIC DIAGRAM 

'4: 
MECHANICAL DATA 

Collector connected to tab. 
152 

10/82 364 

0.5 
2.5 

BUW12 BUW12A 

850V 1000V 
400V 450V 

SA 
20A 
4A 
6A 

125W 
-65 to 175°C 

175°C 

Dimensions in mm 

(sim. to T0-218) SOT-93 



THERMAL DATA 

Rth l-ease Thermal resistance junction-case 

BUW12 
BUW12A 

max. 1.2 °C/W 

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

Parameter Test conditions Min. Typ. Max. Unit 

IcEs Collector cutoff VeE= VcEs 1 rnA 
current (VeE= 0) VeE= VcEs T1 = 125°C 3 rnA 

lEBO Emitter cutoff VEe =9V 10 rnA 
current (I c = 0) 

V cEO(susi Collector-emitter lc = 100mA L= 25mH 400 v 
sustaining voltage 

VcE(satl *Collector-emitter lc =6A 
' 16 = 1.2A 1.5 v 

saturation voltage 

VeE(sat) * Base emitter lc=6A 16 = 1.2A 1.5 v 
saturation voltage 

ton Turn-on time 1 J.lS 

t. Storage time 
lc =6A 161 = 1.2A 

4 J.lS 
162 = 1.2A 

4 Fall time 0.8 J.lS 

* Pulsed: pulse duration= 300 JlS. duty cycle= 1.5%. 
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Safe operating areas 
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MULTIEPITAXIAL MESA PNP 

HIGH VOLTAGE POWER SWITCH 

BUW22 
BUW22A 
BUW22AP 
BUW22P 

ADVANCE DATA 

The BUW22, BUW22A are silicon miltiepitaxial mesa PNP transistor, in Jedec T0-3, metal 
case, particularly intended for high voltage, fast switching applications. 
The BUW22P, BUW22AP are mounted in T0-220 plastic package. 

ABSOLUTE MAXIMUM RATINGS 

VcEs 

VcEo 
VEBO 

lc 
I eM 
Is 
IsM 
Ptot 
T stg 

TJ 

Collector-emitter voltage (V BE = o) 
Collector-emitter voltage (I 8 = 0) 
Emitter-base voltage (lc = 0) 
Collector current 
Collector peak current (tp ~ 1 Oms) 
Base current 
Base peak current (tp ~ 1 01T)s) 
Total power dissipation at T case ~ 25°C 
Storage temperature 
Junction temperature 

INTERNAL SCHEMATIC DIAGRAM 

MECHANICAL DATA ·~: 
Collector connected to tab 

.--------~_..U,,)J __ 2S-• .L__.t 

508 

T0-220 
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BUW22/P BUW22A/P 

-400V -450V 
-350V -400V 

-5V -7V 
-6A 
-SA 
-2A 
-4A 

(T0-3) 75W (T0-220) 60W 
-65to175°C -65to150°C 

175°C 150°C 

Dimensions in mm 

Collector connected to tab 

T0-3 

10/84 



( f I'"\ 
' i ; . .. , I.·, ,· 
t ! ~ : 

i' -""··'- / 

BUW22 
BUW22A 
BUW22AP 
BUW22P 

THERMAL DATA 

Rth ~se Thermal resistance junction-case max 

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

Parameter Test conditions Min. Typ. Max. 

IcEs Collector cutoff VeE = Rated V eEs -1 
current (V 8 E= 0) T case= 125°C 

VeE = Rated V eES -5 

lEBO Collector cutoff V EB = Rated V EBO -1 
Current (le = 0) 

V eEO(sus) * Collector-emitter lc = -100mA 
sustaining voltage for BUW22/P -350 
(1 8 =0) for BUW22A/P -400 

V CE (sat) * Base-emitter le =-2.5A 18 = -1A -1.5 
saturation voltage 

VeE (sat) * Base-emitter le = -2.5A 18 = -1A -1.6 
saturation voltage 

hFE * DC current gain le =0.5A VeE= -5V 12 

ls/b Second breakdown VeE= -30V 
collector current for BUW22/A -2.5 

for BUW22P/AP -2 

ton Turn-on time Resistive load 0.4 0.8 
Vee= -250V 

t. Storage time le = -2.5A 0.6 1.5 
181 = -1 82 = -0.5A 

tf Fall time 0.3 0.7 

* Pulsed: pulse duration = 300/lS, duty cycle= 1.5% 
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Safe operating areas 
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Safe operating areas 
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BUW32 
BUW32A 
BUW32AP 
BUW32P MULTIEPITAXIAL MESA PNP 

ADVANCE DATA 

HIGH VOLTAGE POWER SWITCH 

The BUW32/A are silicon multiepitaxial mesa PNP transistors in T0-3 metal case. It is 
intended for high voltage, fast switching and industrial applications. The BUW32P/32AP 
are mounted in SOT-93 case similar to T0-218. 

ABSOLUTE MAXIMUM RATINGS 

VcEs 
VcEo 
VEBO 
lc 
Ia 
Ptot 
T stg 

Tl 

Collector-emitter voltage (V 8 E = 0) 
Collector-emitter voltage (1 8 = 0) 
Emitter-base voltage Oc = 0) 
Collector current 
Base current 
Total power dissipation at T case..;; 25°C 
Storage temperature 
Junction temperature 

INTERNAL SCHEMATIC DIAGRAM 

·4 
MECHANICAL DATA 

Collector connected to case 

T0-3 
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BUW32/P BUW32A/AP 

-400V -450V 
-350V -400V 

-5V -7V 
-lOA 
-5A 

(T0-3) 125W (SOT -93) 1 05W 
-65 to 175°C -65 to 150°C 

175°C 150°C 

Dimension in mm 

Collector connected to tab 
10 ..... 

o.s 
2.5 

(sim. to T0-218) SOT-93 
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THERMAL DATA 

Rth kase Thermal resistance junction-case 

BUW32 
BUW32A 
BUW32AP 
BUW32P 

max 1.19 °C/W 

ELECTRICAL CHARACTERISTICS(Tcase 25°C unless otherwise specified) 

Parameter Test conditions Min. Typ. Max. Unit 

IcEs Collector cutoff V CE = Rated V CES -1 rnA 
current (V BE = 0) V CE = Rated V CES 

T case = 125°C -5 rnA 

lEBO Emitter cutoff V EB = Rated V EBO -1 rnA 
current (lc = 0) 

V CEO(sus) * Collector-emitter lc = -100mA 
sustaining voltage for BUW32/P -350 v 
(I B = 0) for BUW32A/ AP -400 v 

V CE(sat) * Collector-emitter lc = -5A 16 = 1.5A -1.5 v 
saturation voltage 

V BE(sat) * Base-emitter lc = -5A 16 =1.5A -1.6 v 
saturation voltage 

hFE * DC current gain lc = 1A VeE= -5V 12 -

ls/b Second breakdown VeE= 30V 
collector current for BUW.32/A -4.2 A 

for BUW32P/AP -3.5 A 

ton Turn-on time Resistive load 0.3 0.6 /1S 
Vee= -250V 

ts Storage time lc = -5A 0.7 1.5 /1S 
I Bl = -I B2 = -1 A 

tf Fall time 0.25 0.6 /1S 

* Pulsed: pulse operation= 300!1s, duty cycle= 1.5% 
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BUW32P 
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MULTIEPITAXIAL MESA NPN 

HIGH VOLTAGE POWER SWITCH 

BUW34 
BUW35 
BUW36 

The BUW 34, BUW 35 and BUW 36 are silicon multiepitaxial mesa NPN transistors in Jedec 
T0-3 metal case. They are intended for high voltage, fast switching applications. 

ABSOLUTE MAXIMUM RATINGS BUW34 BUW35 BUW36 

VcEs Collector-emitter voltage (VsE=O) 500V BOOV 900V 
V cEO Collector-emitter voltage (1 8 = 0) 400V 400V 450V 
VEso Emitter-base voltage Oc = 0) 7V 
lc Collector current 10A 
lcM Collector peak current 15A 
Is Base current 5A 
P101 Total power dissipation at Tease :;:;;25°C 125W 
T519 Storage temperature -65 to 200°C 
Ti Junction temperature 200°C 

INTERNAL SCHEMATIC DIAGRAM 

MECHANICAL DATA Dimensions in mm 

Collector connected to case 

T0-3 
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BUW34 
BUW35 
BUW36 

THERMAL DATA 

R1h j-case Thermal resistance junction-case max 1.4 °C/W 

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

Parameter Test conditions Min. Typ. Max. Unit 

IcEs Collector cutoff for BUW34 VcE=500V 500 p.A 
current (VaE = 0) for BUW35 VcE=800V 500 p.A 

for BUW36 VcE=900V 500 p.A 
Tcase=125°C 
for BUW34 VcE=500V 3 rnA 
for BUW35 VcE=800V 3 rnA 
for BUW36 VcE=900V 3 rnA 

lEBO Emitter cutoff VEa=7V 1 rnA 
current Oc = Ol 

V CEO(susl * Collector-emitter lc=100mA 
sustaining voltage for BUW34 400 v 
Oa=Ol for BUW35 400 v 

for BUW36 450 v 

VcE!satl* Collector-emitter All types lc=5A 1.5 v 
saturation voltage 1a=1A 

for BUW35 lc=SA 1.5 v 
le=2.5A 

for BUW36 lc=8A 3 v 
16 =2.5A 

VaE(satl* Base-emitter All types lc=5A 1.5 v 
saturation voltage 16 = 1A 

for BUW35 lc=BA 1.8 v 
1a=2.5A 

for BUW36 lc=SA 1.8 v 
le=2.5A 
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ELECTRICAL CHARACTERISTICS (Continued) 

Parameter Test conditions 

RESISTIVE SWITCHING TIMES (See fig. 1) 

BUW34 
BUW35 
BUW36 

ton Turn-on time lc=5A, ls1=1A, Vcc=250V 0.70 J.tS 

ts Storage time lc=5A, ls1 = 1A, Vcc=250V 3 J.tS 

tt Fall time ls2=-lA 

INDUCTIVE SWITCHING TIMES (See fig. 2) 

tt Fall time lc=5A 
VsE=-5V 
Tease= 100oc 
lc=5A 
VsE=-5V 

* Pulsed: pulse duration :;:;300J.tS duty cycle :;:; 1.5% 

Safe operating areas 'c 8 
6 
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Fig. 4 - V CEisatl dyn. test circuit 
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Fig. 5 - Equivalent input schematic at turn-on 

c 

AV0 = AV 1 
c 

Ci + C 

Fig. 6- Remarks to VcEisatl dyn. test circuit (fig. 4) 

90"/o 

VcE(sat)dyn 

VCE(sal) 

--~==9---~------------

S- 660 J 

BUW34 
BUW35 
BUW36 

The speed-up capacitor decreases the VeE (satl dyn. as shown in diagram (figure 6). 
The 50nF capacitor modifies the shape of base current with a overshoot. 
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BUW42 
BUW42A 
BUW42AP 
BUW42P MULTIEPITAXIAL MESA PNP 

ADVANCE DATA 

HIGH VOLTAGE POWER SWITCH 

The BUW42/A and the BUW42P/AP are silicon multiepitaxial PNP transistors (respectively, 
in Jedec T0-3 metal .case and in SOT-93) intended in fast switching applications for high 
output power. 

ABSOLUTE MAXIMUM RATINGS 

VcEs 

VcEo 
VEBO 

lc 
lcM 
Is 
Ptot 

T stg 

Collector-emitter voltage (V BE = 0) 
Collector-emitter voltage (1 6 = 0) 
Emitter-base voltage Oc = 0) 
Collector current 
Collector peak current 
Base current 
Total power dissipation at T case :s;;; 25°C: T0-3 

SOT-93 
Storage temperature: T0-3 

SOT-93 
Junction temperature: T0-3 

SOT-93 

BUW42/P BUW42A/ AP 

400V 450V 
350V 400V 

-7V 
-15A 
-30A 
-10A 
150W 
105W 

-65 to 175°C 
-65 to 150°C 

175°C 
150°C 

INTERNAL SCHEMATIC DIAGR~~: 

MECHANICAL DATA Dimension in mm 

10/84 

Collector connected to case Collector connected to tab 

T0-3 

390 

s.o-· 
2 -· 

o.s 
2.5 

(sim. to T0-218) SOT -93 



THERMAL DATA SOT-93 T0-3 

Rth J<ase Thermal resistance junction-case max. 

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

Parameter Test conditions Min. Typ. Max. Unit 

IcEs Collector cutoff VeE= -400V -1 rnA 
current (V BE = 0) for BUW42/P 

VeE= -450V -1 rnA 
for BUW42A/ AP 

V CEO (sus) * Collector-emitter lc = -100mA 
sustaining voltage for BUW42/P 350 v 
(1 8 =0) for BUW42A/ AP 400 v 

lEBO Emitter cutoff VE8 =-5V -1 rnA 
current for BUW42/P 

VEB = -7V -1 rnA 
for BUW42A/ AP 

V CE (sat) * Co I lector-emitter lc = -10A 18 = -3A -1.5 v 
saturation voltage 

V BE (sat) * Base-emitter lc = -10A 18 = -3A -2 v 
saturation voltage 

hFE * DC current gain lc = -3A VeE= -5V 12 80 -

ton Turn-on time Resistive load 0.3 0.6 p.s 
Vee =-250V lc = -10A 

ts Storage time 0.5 1.5 p.s 
l 8 1 = 182 = -3.3A 

tf Fall time 0.3 0.6 p.s 

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

BUW44 
BUW45 
BUW46 

HIGH VOLTAGE, HIGH CURRENT POWER SWITCH 

The BUW 44, BUW 45 and BUW 46 are multiepitaxial mesa NPN transistors in Jedec 
T0-3 metal case, intended in fast switching applications for high output powers. 

ABSOLUTE MAXIMUM RATINGS 

VcEs 
VCEO 

VEBO 
lc 
lcM 
Is 
Ptot 
Tstg 
Ti 

Collector-emitter voltage (V sE= 0) 
Collector-emitter voltage (I 8 = 0) 
Emitter-base voltage (I c= 0) 
Collector current 
Collector peak current 
Base current 
Total power dissipation atT case:::;25°C 
Storage temperature 
Junction temperature 

INTERNAL SCHEMATIC DIAGR:~: 

MECHANICAL DATA 

Collector connected to case 

395 

BUW44 BUW45 BUW46 

soov aoov soov 
400V 400V 450V 

7V 
15A 
30A 
10A 

175W 
-65 to 200°C 

200°C 

Dimensions in mm 

T0-3 

5/80 



BUW44 
BUW45 
BUW46 

THERMAL DATA 

Rth i-case Thermal resistance junction-case max 1 °C/W 

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

Parameter Test conditions Min. Typ. Max. Unit 

IcEs Collector cutoff for BUW44 V cr500V 500 !lA 
current (V sE=O) for BUW45 v crBOOV 500 !lA 

for BUW46 V cr900V 500 !lA 
T case= 125oC 
for BUW44 V cr500V 3 mA 
for BUW45 V crBOOV 3 mA 
for BUW46 V cr900V 3 mA 

lEBO Emitter cutoff VEs=7V 1 mA 
current (I c= 0) 

V cEo (sustCollector-emitter I c =100mA 
sustaining voltage for BUW44 400 v 

for BUW45 400 v 
for BUW46 450 v 

V CE (sat) • Collector-emitter for BUW44 
saturation voltage I c =10A I 8 =2A 3 v 

lc =6A I B =1A 1.5 v 
for BUW45 and BUW46 
I c =10A Is =2A 1.5 v 
I c =?A 1 8 =1A 1.5 v 

V BE(sat) • Base-emitter for BUW44 
saturation voltage I c =10A I 8 =2A 1.8 v 

lc =6A 1 8 =1A 1.4 v 
for BUW45 and BUW46 
I c =10A I 8 =2A 1.8 v 
lc =?A I 8 =1A 1.4 v 
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ELECTRICAL CHARACTERISTICS (continued) 

BUW44 
BUW45 
BUW46 

Parameter Test conditions Min. Typ. Max. Unit 

ton Turn-on time lc =10A I 81 =2A 0.75 llS 
V cc=250V 

ts Storage time 
lc =10A I 81 =2A 3 llS 

tf Fall time I 82 =-2A V cc=250V 0.8 llS 

"'Pulsed: pulse duration= 300 llS, duty cycle= 1.5% 

G-3862 

Safe operating areas lc a 
(A) lc MAX PULSED -p L lf'ERA I 

lc MAX CONT. "'- 100 
10 ,..s 

\ ~ms ~ -~ 10 

!Oms 
\ 
\ 

DC OPERATION 
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10"' 

2 \ 
*FOR SINGLE NON \ REPETITIVE Pl LSE 

B 
6 

BUW4J. -45- -
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w-2 
4 6 B lo 6 8 L. 6 B 

10 103 VeE ( V ) 
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BUX10 · 
MULTIEPITAXIAL PLANAR NPN 

HIGH CURRENT, HIGH SPEED, HIGH POWER TRANSISTOR 

The BUX 10 is a silicon multiepitaxial planar N PN transistor in Jedec T0-3 metal ca
se, intended for use in switching and linear applications in military and industrial e
quipment. 

ABSOLUTE MAXIMUM RATINGS 

V cso Collector-base voltage (I E = 0) 160 v 
V cEx Collector-emitter voltage (V sE=-1.5V) 160 v 
V cEO Collector-emitter voltage (I 8 = 0) 125 v 
VEso Emitter-base voltage (I c=O) 7 v 
lc Collector current 25 A 
lcM Collector peak current (t p=1 0 ms) 
I 8 Base current 

30 A 
5 A 

P101 Total power dissipation at T case :::::25 oc 150 w 
Tstg Stprage temperature 
Ti Junction temperature 

-65 to 200 oc 
200 oc 

INTERNAL SCHEMATIC DIAGR~:,: 

MECHANICAL DATA Dimensions in mm 

Collector connected to case 

~! 
I 

T0-3 

5/80 400 



I I r r r 
, I' 

l BUX10 
l 

THERMAL DATA 

f\h i-case Thermal resistance junction-case max 1.17 °C/W 

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

Parameter Test conditions Min. Typ. Max. Unit 

I CEO Collector cutoff V cE=100V 1.5 rnA 
current (I s=O) 

ICEX Collector cutoff V cE=160V Vs~-1.5V 1.5 rnA 
current T case=125oC rnA 

V cE=160V v s~-1.5V 6 

lEBO Emitter cutoff VE8=5V 1 rnA 
current (I c = 0) 

V cEo (sus) "'Collector-emitter lc =200m A 125 v 
sustaining voltage 

VESO Emitter-base IE =SOmA 7 v 
voltage 
(lc=O) 

VCE(sat) "' Collector-emitter lc =10A Is =1A 0.3 0.6 v 
saturation voltage lc =20A Is =2A 0.7 1.2 v 

VSE(sat) "' Base-emitter lc =20A Is =2A 1.6 2 v 
saturation voltage 

hFE "' DC current gain lc =10A V cE=2V 20 60 -
lc =20A V cE=4V 10 -

lstb Second breakdown VcE=30V t =1s 5 A 
collector current VcE=48V t =1s 1 A 

fT Transition frequency lc =1A V cE=15V 8 MHz 
f =10M Hz 
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JO 
25 

BUX10 

ELECT A I CAL CHARACTERISTICS (continued) 

Parameter Test conditions Min. Typ. Max. Unit 

ton Turn-on time lc =20A I 81 =2A 0.5 1.5 l.lS 
(fig. 2) V cc=30V 

t. Storage time 0.6 1.2 l.lS 
(fig. 2) 

lc =20A I 81=-1 sr2A 

tf Fall time Vcc=30V 0.15 0.3 l.lS 
(fig. 2) 

Clamped E5 1o Vclamo=125V 20 A 
Collector current L =5 01.1H 
(fig. 1) 

*Pulsed: pulse duration =300 l.lS, duty cycle .:s; 2% 

Safe operating areas Derating curves 
G-401,0 G 3665 

Ic 
(A) 
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0.5 r---. ....... 
""4-s~'</ ....... ......_ 

~1:5-~- ~ ~;;--<'o_ -
I'+-. 
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Thermal transient response 
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Fig. 1 -Clamped Estb test circuit 
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BUXlOP 
MULTIEPITAXIAL PLANAR NPN 

ADVANCE DATA 

HIGH CURRENT, HIGH SPEED, POWER TRANSISTOR 

The BUX1 OP is a silicon multiepitaxial planar NPN transistor in SOT93 case, intended for 
use in switching and linear applications in military and industrial equipment. 

ABSOLUTE MAXIMUM RATINGS 

Vceo 
VcEx 
VcEo 
VEBO 
lc 
I eM 
Ia 
Ptot 
T st9 
TJ 

Collector-base voltage (IE= 0) 
Collector-emitter voltage (V BE = 1.5V) 
Collector-emitter (1 8 = 0) 
Emitter-base voltage (lc = 0) 
Collector current 
Collector peak current (tp = 10ms) 
Base current 
Total power dissipation at T case.;;; 25°C 
Storage temperature 
Junction temperature 

INTERNAL SCHEMATIC DIAGRAM 

·~: 
MECHANICAL DATA 

Collector connected to tab. 

10/84 406 

160 
160 
125 

7 
25 
30 

5 
106 

-65 to 150 
150 

v 
v 
v 
v 
A 
A 
A 
w oc 

oc 

Dimensions in mm 

(sim. to T0-218) SOT-93 



r 
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THERMAL DATA 

Thermal resistance junction-case 

' " 
BUXlOP 

max 1.17 ° C!W 

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

Parameter Test conditions Min. Typ. Max Unit 

leEO Collector cutoff VeE= 100V 1.5 rnA 
current (I 8 = 0) 

leEX Collector cutoff VeE= 160V VeE= -1.5V 1.5 rnA 
current T case= 125°C 

VeE= 160V V8 E =-1.5V 6 rnA 

lEBO Emitter cutoff VEe= 5V 1 rnA 
current (le = 0) 

VeEO(sus) Collector-emitter 
sustaining voltage 

le = 200mA 125 v 

VEBO Emitter-base IE= SOmA 7 v 
voltage (I e = 0) 

V eE(sat) Collector-emitter le = 10A 18 = 1A 0.3 0.6 v 
saturation voltage le =20A 18 =2A 0.7 1.2 v 

VeE(sat) Base-emitter le =20A 18 =2A 1.6 2 v 
saturation voltage 

hFE DC current gain le = 10A VeE =2V 20 60 -
le = 20A VeE= 4V 10 -

ls/b Second breakdown VeE= 30V t = 1s 3.53 A 
collector current VeE= 48V t = 1s 1 A 

fT Transition frequency le = 1A VeE= 15V 8 MHz 
f=10MHz 

ton Turn-on time le =20A 181 = 2A 0.5 1.5 J.LS 
Vee= 30V 
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ELECTRICAL CHARACTERISTICS (continued) 

Parameter 

ts Storage time 

tf Fall time 

Clamped Es/b 
Collector current 

Safe operating area 

Test conditons 

lc = 20A 
Vee= 30V le1 = le2=2A 

Vclamp = 125V 
L= 5001J.H 

Ic a 
(A) 6 

10 

lc MAX PULSED 

IcMAX CONT. 

DCC PE lJ 

• 6 

408 

r\ 

"' 
~ 

/ 

8 

10 

Min. Typ. Max. Unit 

0.6 1.2 IJ.S 

0.15 0.3 IJ.S 

20 A 

G-5698 

""' 
,.__ 101JS 

1\" 100JJS 
1m& 

10ms 

1\ 
~ 

• 6 4 ' B 
VCE(V) 



BUX11 
MULTIEPITAXIAL PLANAR NPN 

HIGH CURRENT, HIGH SPEED, HIGH POWER TRANSISTOR 

The BUX 11 is a silicon multiepitaxial planar N PN transistor in Jedec T0-3 metal ca
se, intended for use in switching and linear applications in military and industrial e
quipment. 

ABSOLUTE MAXIMUM RATINGS 

Collector-base voltage (I E = 0) 
Collector-emitter voltage (V sE=-1.5V) 
Collector-emitter voltage (I 6 = 0) 
Emitter-base voltage (I c= 0) 
Collector current 
Collector peak current (t p=1 0 ms) 
Base current 
Total power dissipation at T case:525°C 
Storage temperature 
Junction temperature 

INTERNAL SCHEMATIC DIAGR~~' 

E MECHANICAL DATA 

Collector connected to case 

409 

250 v 
250 v 
200 v 

7 v 
20 A 
25 A 
4 A 

150 w 
-65to 200 °C 

200 oc 

Dimensions in mm 

T0-3 

5/80 



BUX11 

THERMAL DATA 

~hi-case Thermal resistance junction-case max 1.17 °C/W 

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

Parameter Test conditions Min. Typ. Max. Unit 

I cEO Collector cutoff V cE=160V 1.5 rnA 
current (I 8 =0) 

ICEX Collector cutoff V cE=250V V 8r-1.5V 1.5 rnA 
current V cE=250V V 8r-1.5V 6 rnA 

T case=125oC 

lEBO Emitter cutoff VE8=5V 1 rnA 
current (I c = 0) 

V cEo (sus) *Collector-emitter lc =200m A 200 v 
sustaining voltage 

VEBO Emitter-base IE =SOmA 7 v 
voltage 
(I c =0) 

VCE(sat) • Co II ector -emitter lc =6A Is =0.6A 0.3 0.6 v 
saturation voltage lc =12A Is =1.5A 0.6 1.5 v 

VBE(sat) • Base-emitter lc =12A Is =1.5A 1.3 1.5 v 
saturation voltage 

hFE * DC current gain lc =6A V cE=2V 20 60 -
lc =12A V cE=4V 10 -

ls,b Second breakdown VcE=30V t =1s 5 A 
collector current V cE=140V t =1s 0.15 A 

fr Transition frequency lc =1A V cE=15V 8 MHz 
f =10M Hz 
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BUX11 

ELECTRICAL CHARACTER! STI CS (continued) 

Parameter Test conditions Min. Typ. Max. Unit 

ton Turn-on time lc =12A I 81 =1.5A 0.3 1 !LS 
(fig. 2) V cc==150V 

ts Storage time 1.2 1.8 !LS 
(fig. 2) 

lc =12A I 81 =1.5A 

tf Fall time 
I 82 =-1.5A V cc==150V 

0.24 0.4 !LS 
(fig. 2) 

Oamped Esib V clam0=200V 12 A 
Qlllector current L =5 O!!H 
(fig. 1) 

*Pulsed: pulse duration =300 !LS, duty cycle ::::; 2% 

Safe operating areas Derating curves 

lc 
(A) 

10 
8 

lcM~D 

lc MAX CONT 

PLJ.SE OP~RATI~~-

!'-.. ~~~ I!~ lms fS 

5f---t- DC OPERATION 

' 
II II \ 

2 • FCi1 9NGLE NON \ REPETITIVE fU Sl 
8 

6 

' \ 

2 
1\\ 

' ' 6 6 

10 

,I - ::::.._ ., G 4012 

lOps 

"'':: t::-.. 
!'....: )'... 'st, (IAttrt, 

['. 't'-. D 
...... 

" 0.5 t'-... t-... 
l'"'s-s--9; -....t-... 

~{?1-- ...... 
~ ~;;+----

~~- -

T ' 
50 100 150 Tease ('C) 
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BUX11 ,, 

Thermal transient response 
G-4013 

10 

10- 3 L,2LLI-l-j181ll-+J.J.l.!l!!l----!-.Ll.lfl!ll-----!_Ll-'!t!:"--!-, _l._,:'-lf:"' 
10-5 10-4 10-1 (;'(spc) 

1) VCE(sa 

(V) 

0 

Collector-emitter saturation voltage 
G 4015 

Ic=1BA 

2 l'S 

3 

IslA) 

412 

DC current gain 

G-4014 

125'C 

25'C 

-30'C 
~ 

10 ~ 
I 

''c£=4V 

I 
10-1 10 'c (AJ 

Collector-emitter saturation voltage 

VcE(sat 
(V) 

1.5 

05 

0 

) hFE=B 

125'C-
25'C---.... 
-30'C', 

G 1.016 

'I 
117 

10 Ic(A) 



VBE(sat 
(V) 

) 

\.5 

\ 

0.5 

t 
( ~·) 

Base-emitter saturation voltage 
G 4017 

Ill 
I Ill 
I 

f/1 
Ill/ 
r1 

~ 

- 'n ~ 
1--- v 
~ 2S'C 

12s•c 

\0 lc (A) 

Saturated switching characteristics 

G-4019 

hFE=8 1----
1----'h :\SOV 1----

Is - Tc - \29'C r--
't-... 

I' 
2 

"" 8 

6 

leo 

'~ J.....-~ 
If 

1 

I 

8 \0 Ic (A> 

413 

BUX11 

Saturated switching characteristics 

G 4018 

8 hFE=8 

6 VeE _\5QV f-
f-

'r---
Tc = 25'C 

2 

8 

6 

' 

2 

I to· 

'r 
(MHz) 

20 

10 

t;' :-.. t-
t-~ 

~ =--- I on v 
"' t, 

10 

Transition frequency 

-....... 
!,..; " I7 1\ v 

VcpiSV 

f :IOMHz 

G 8 
10-1 

lc (Al 

-G 4011 

8 8 

'c (A> 



BUX11 

Collector-base capacitance 

Ccso 
(pF) 

2 

10 
2 

• 
6 

' 

2 

10 

........ 

""~ 

' 6. 
10 " 6 8 t02 

Rg. 1 - Oamped EsA> test circuit 

TEST CONDITIONS" 

7V,. j-v86 J ;,. 2v 

Icf's =B 

tp :adJUSted for 
nommal lc 

Rss~ 111 

sov 

G 4020 

Vcs (Vl 

414 

aamped reverse bias safe 
operating area 

G 4021 

c 1 

(A 

, 

) 

10 

1 

2 

8 
6 

' 
2 

:F-ME TEST CIRCUIT 

•I-

2 

101 
' 6. 

10 

OF FIG.1 

t. G B 4 G 8 

102 VeE (clamp) (V) 

Rg. 2 - Switching times test circuit 
(resistive load) 

TEST CONDITIONS: 

Vee =15UV 

Rc = Vee -VeE(satl 

le 

INPUT PULSE 
Pul.., width =10 ,us 
lnlf:!i: SOns 
duty cycle ·=l•t. 



BUX11 N 
MULTIEPITAXIAL PLANAR NPN -'-

HIGH CURRENT, HIGH SPEED, HIGH POWER TRANSISTOR 

The BUX 11 N is a silicon multiepitaxial planar NPN transistor inJedec T0-3 metal ca
se, intended for use in switching and linear applications in military and industrial e
quipment. 

ABSOLUTE MAXIMUM RATINGS 

VCBO 

VcEx 
VCEO 

VEBO 
lc 
I eM 
Is 
Ptot 
Tstg 
TJ 

Collector-base voltage (IE= 0) 
Collector-emitter voltage (V sE=-1.5V) 
Collector-emitter voltage (I 8 = 0) 
Emitter-base voltage (I c= 0) 
Collector current 
Collector peak current (tp= 10 ms) 
Base current 
Total power dissipation atT case::::25°C 
Storage temperature 
Junction temperature 

INTERNAL SCHEMATIC DIAGR~4: 

MECHANICAL DATA 

Collector connected to case 

415 

I 

220 v 
220 v 
160 v 

7 v 
20 A 
25 A 

5 A 
150 w 

-65 to 200 ac 
200 ac 

Dimensions in mm 

T0-3 

5/80 



BUX11N 
I 

j 

THERMAL DATA 

Rth J-case Thermal resistance junction-case max 1_17 °C/W 

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

Parameter Test conditions Min. Typ. Max. Unit 

I cEO Collector cutoff V cE= 130V 1_5 rnA 
current (I s= 0) 

ICEX Collector cutoff Vc~220V V 8~-1.5V 1.5 rnA 
current V c~220V V 8~-1.5V 6 rnA 

T case= 125oC 

lEBO Emitter cutoff v Es=5V 1 rnA 
current (I c= 0) 

V cEo (sust Collector-emitter I c =200mA 160 v 
sustaining voltage L= 25 mH 

VEBO Emitter-base IE =SOmA 7 v 
voltage 
(lc=O) 

V CE (sat) "' Collector-emitter lc =BA Is =0.8A 0.3 0.6 v 
saturation voltage lc =15A Is = 1.88A 0.6 1.5 v 

V BE(sat) "' Base-emitter lc =15A Is =1.88A 1.4 1.8 v 
saturation voltage 

hFE"' DC current gain lc =SA Vc~2V 20 60 -

lc =15A Vc~4V 10 -

ls/b Second breakdown Vc~30V t= 1s 5 A 
collector current V c~ 140V t= 1s 0.15 A 

fr Transition frequency Vc~15V I c =1A 8 MHz 
f =10MHz 
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·: f BUX11 N 

' /../ 

ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions Min. Typ. Max. Unit 

ton Turn-on time I c =15A I e1 = 1.88A 0.4 1.5 JlS_ 
(fig. 2) V ce=30V 

ts Storage time 0.75 1.5 115 
(fig. 2) 

lc =15A I 81 =-1 B2=1.88A 

t, Fall time 
Vcc=30V 

0.14 0.5 JlS 
(fig. 2) 

Clamped Es/b V clam(o 160V 15 A 
Collector current L= 5 011H 
(fig. 1) 

"' Pulsed: pulse duration= 300 JlS, duty cycle ::52% 

'c 
(A ) 

25-+ 
20 ...... 

10 

10"1 

Safe operating areas 

lc MAX PULSED PULSED OPERATION* 

lcMAX CONT. 

~ I I II ' ' r--- OC OPERATION 

II IIIII '\ 
FOR SINGLE NON ' REPETITIVE PULSE 

\ 

\ 
\ 

10 

G-4070 

IOJJS 
100JJS 

-1ms 
10ms 

0.5 

0 

417 

Derating curves 
G J665 

I I I 
I 

I ' 

I I 

I "'ii: ~' 
' ~ r-..~( 

i"'~~D 
: '!.... ....... 

I:P, ............ 
I ..._ll-s,s.-9! r-., 

~ 
~ 

I 
~~,f-

·tr· I 1..et-,--

I ~ 
50 100 ISO Tease ("C) 



VcECsat 

(V) 

0 

BUXllN 

Thermal transient response 

Collector-emitter saturation voltage 
G 4050 

) 

\ 

\ 
: OA 

1 A,.... 
lOA 

SA 'l[ 

DC current gain 
G 4041 

~ 

10 

(11 -......;: 

f--1- 125'C ~ 
f--1- 25'C 
f--1- -JO'C f--1-

vcc4v 

10 

Collector-emitter saturation voltage 

) VeE (sat 
(V) 

15 

05 

0 

418 

hFE:B 

125'C-- 25'C-
- -JO'C 

Hr' 

G-4051 

'\. 

" '\. 

'\. I 
I 

J /J 
II 

J/ 
1'/ 

10 



VeE(sat 

(V) 

) 

15 

0.5 

0 

10" 1 

Base-emitter saturation voltage 

G 40t.4 

1111 

hFE=lO 

I 
I 

u 
I 

1/ 

_l ,.,. '---- - -30'( 
I f'-- - 25'( - t--- -125'( 

10 

Saturated switching characteristics 

G 4046 

Vee :30V t--
t--

hFE :10 1-
Te :125'e t--

r--
--......... 

)'---.. 
,..I" 

r--Z 
I on 
/ 

I !-"' -~ ... ......-;, 

I 
10 'c <A> 

419 

(I) 

(f"S) 

to· 1 

'r 
(MHz) 

20 

10 

0 

BUX11 N 

Saturated switching characteristics 
G 40.t.5 

vec=Jov == hFE =10 -
1-

Te = 25'e t--

r;:-r- ,._ 

./ 
,/' 

!-1-"~-' 1on 

t,___... 

10 'e (A> 

Transition frequency 

G 40t.7 
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~ I""" "' "' 1\. 

-- VCE -15V 

1:10 MHZ 

' 8 ' 8 IQ-1 'c (A) 



BUX11 N 

Collector base capacitance 

Cceo 
( pF) 

...... ...... ' 

r-....... 1'--.. 
102 

10 
10 m' 

Fig. 1 -Clamped Es/b test circuit 

TEST COND1TIONS 

7V ;a \-v88 \ ,. 2v 

lc/le =6 

tp :adJUStE'd for 
nommal lc 

Ree>11l 

sov 

tpJl 

420 

Ic 
(A 

10 

10" 

) 

' 

' 
• • 
' 

' 
8 

• 
' 

' 
1 

Clamped reverse bias 
safe operating areas 

s~ cfrcu1ts of 
of fig. 1 

' ' • 8 ' L • 8 
10 

G 405211 

' L 8 
101 VcE(clamp)(V) 

Fig. 2 - Switching times test circuit 
(Resistive load) 

TEST CONDITIONS: 

Vee = 3ov 

R _ Vee -VeE(sat) 
e- I e 

INPUT PULSE 
pulse w1dth =lOJJS 
tr ,lf ~ SOns 
duty cycle =1'/, 



BUX12 
MULTIEPITAXIAL PLANAR NPN 

HIGH CURRENT, HIGH SPEED, HIGH POWER TRANSISTOR 

The BUX 12 is a silicon multiepitaxial planar N PN transistor in Jedec T0-3 metal ca
se, intended for use in switching and linear applications in military and industrial e
quipment. 

ABSOLUTE MAXIMUM RATINGS 

Collector-base voltage (I E = 0) 
Collector -emitter voltage (V sE= -1. 5V) 
Collector-emitter voltage (I 8 = 0) 
Emitter-base voltage (I c= 0) 
Collector current 
Collector peak current (t p=1 0 ms) 
Base current 
Total power dissipation at T case:525°C 
Storage temperature 
Junction temperature 

INTERNAL SCHEMATIC DIAGR:~: 

MECHANICAL DATA 

Collector connected to case 

421 

300 v 
300 v 
250 v 

7 v 
20 A 
25 A 
4 A 

150 w 
-65 to 200 ac 

200 oc 

Dimensions in mm 

T0-3 

5/80 



BUX12 

THERMAL DATA 

~hi-case Thermal resistance junction-case max 1.17 °C/W 

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

Parameter Test conditions Min. Typ. Max- Unit 

I CEO Collector cutoff V cE=200V 1.5 rnA 
current (I 8 =0) 

ICEX Collector cutoff V cE=300V V 8~-1.5V 1.5 rnA 
current T case=1250C 

V cE=300V V 8~-1.5V 6 rnA 

lEBO Emitter cutoff VE8=5V 1 rnA 
current (I c = 0) 

V cEo (sus) *Collector-emitter lc =200m A 250 v 
sustaining voltage 

VEBO Emitter-base IE =SOmA 7 v 
voltage 
(I c =0) 

VeE (sat) • Collector -emitter lc =SA Is =O.SA 0.22 1 v 
saturation voltage lc =10A Is =1.2SA o.s 1.S v 

V BE( sat) • Base-emitter lc =10A Is =1.2SA 1.23 1.S v 
saturation voltage 

h FE • DC current gain lc =SA V cE=4V 20 60 -
lc =10A V cE=4V 10 -

I sib Second breakdown VcE=30V t =1s s A 
collector current V cE=140V t =1s 0.15 A 

fr Transition frequency lc =1A V cE=1SV 8 MHz 
f =10M Hz 
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BUX12 

ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions Min. Typ. Max. Unit 

ton Turn-on time lc =10A I 81 =1.25A 0.28 1 11S 
(fig. 2) V cc=150V 

t. Storage time 1.45 2 11S 
(fig. 2) 

lc =10A I 81 =1.25A 

tf Fall time 
I 82 =-1.25A V cc=150V 0.23 0.5 11S 

(fig. 2) 

Clamped Estb V clam0=250V 10 A 
Collector current L =5 011H 
(fig. 1) 

*Pulsed: pulse duration =300 11s, duty cycle :$; 2% 

Safe operating areas Derating curves 

'c 
(A) 

10 

8 

1Q·1 

• 
' 
2 

10'2 

-
lc MAX PULSED~ PULSE OPERATION 

lc MAX CONT '-..r.-. "N.1 
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m~O)JS 
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~~M\~~~~E P~~~ I \ 

'\ 
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I 
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BUX12 

Thermal transient response 

Collector-emitter saturation voltage 

5 

t) VCE(sa 

(V) 

0 

1\2 

G 015 _, 

Ic= 18A 

3 

424 

DC current gain 
G 4014 

125'C 

25'C 

F"::'Jo'c 
~ 

10 ~ 
I 

'tE=4V 

I 
10-1 10 'c (Al 

Collector-emitter saturation voltage 

VcE(sat 
(V) 
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0.5 

0 
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'------ f-

G 4016 

' 
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25'C-._ 
-30'C'-
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'7 

v 
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Base-emitter saturation voltage 

Saturated switching characteristics 

l 
(IJS) 

10" 

Is ~ 

1 

8 

6 

len 
'~ 

If 
2 

1 

G-4019 

hFE=B ~ 
'tE :ISOV f--
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""~-... 

" I"-

-
8 10 
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BUX12 

Saturated switching characteristics 
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Collector-base capacitance 

Ccso 

(pF) 

2 

10 
2 

8 

6 

' 

2 

10 

r--.... ,...... 

""-r--.. 

' 6 8 ' 6 8 
10 

Fig. 1 - Oamped E5 tb test circuit 

TEST COND1T10NS 

7V., J-v88 1 ., 2v 

Ic/Is =8 

,tp =adjusted for 
nommat Ic 

Res~ 1.£l ~ 

sov 

G-4020 

426 

aamped reverse bias 
safe operating areas 

'c 
(A) 

' 
2 

10 
8 

' 
' 
2 

8-
6 

' 
2 

10" I 

SEE TEST ~~~;_2F FiG.1 

' 6 8 '' 
10 

G-4023 

7 I. 6 8 

102vcEiclampl (Vl 

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

TEST CONDITIONS. 

vee =1sov 

Vee -veE( sat l 
Rc = 'c 
INPUT PULSE 
puiS. Width :10}-15 

trdf ~ SOns 
duty cycle :1•1. 



BUX13 
MULTIEPITAXIAL MESA NPN · ?. 

HIGH VOLTAGE POWER SWITCH 

The BUX 13 is a silicon multiepitaxial mesa NPN transistor in Jedec T0-3 metal 
case, intended for high voltage, fast switching applications. 

ABSOLUTE MAXIMUM RATINGS 

VcEs 
VeER 

VcEo 
VESO 

lc 
I eM 
Is 
Ptot 
Tstg 

Ti 

Collector-emitter voltage (VsE = 0) 
Collector-emitter voltage (RsE :;::;100!1) 
Collector-emitter voltage (Is = 0) 
Base-emitter voltage (lc = 0) 
Collector current 
Collector peak current (tp :;::; 1 Oms) 
Base current 
Total power dissipation at Tease :;:;25oC 
Storage temperature 
Junction temperature 

INTERNAL SCHEMATIC DIAGR~~: 

MECHANICAL DATA 

Collector connected to case 

427 

400 
390 
325 

7 
15 
20 

3 
150 

-65 to 200 
200 

v 
v 
v 
v 
A 
A 
A 
w oc 
oc 

Dimensions in mm 

T0-3 

5/80 



BUX13 

THERMAL DATA 

Rth i-ease Thermal resistance junction-case max 1.17 °C/W 

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

Parameter Test conditions 

IcEs Collector cutoff VeE= 400V 
current (VsE = 0) VeE= 400V Tease= 125°C 

I cEO Collector cutoff VeE= 260V 
current (Is= 0) 

lEBO Emitter cutoff VEs = 7V 
current (lc = 0) 

VcEO (sustCollector-emitter lc = 100mA 
sustaining voltage 
(Is = 0) 

VeE (sat) . Collector-emitter lc = 4A Is= O.SA 
saturation voltage lc =SA 18 = 1.6A 

VsE (sat) . Base-emitter lc =SA Is= 1.6A 
saturation voltage 

hFE . DC current gain lc = 4A VeE= 4V 
le =SA VeE= 4V 

fr Transition lc = 1A VeE= 15V 
frequency f = 10MHz 

ton Turn-on time lc =SA l8 1 = 1.6A 
Vee= 150V 

ts Storage time lc =SA 

tf Fall time 
ls1 = -ls2 = 1.6A 
Vee= 150V 

*Pulsed: pulse duration= 300/Ls. duty cycle ::;;2%. 

428 

Min. Typ. Max. Unit 

1.5 rnA 
6 rnA 

1.5 rnA 

1 rnA 

325 v 

o.s v 
1.5 v 
1.5 v 

15 60 -
s -

s MHz 

1.2 /LS 

2.5 !LS 

1 /LS 



MULTIEPITAXIAL MESA NPN 

HIGH VOLTAGE POWER SWITCH 

(, 

' ' ' \ 

BUX14 

The BUX 14 is a silicon multiepitaxial mesa NPN transistor in Jedec T0-3 metal 
case, intended for high voltage, fast switching applications 

ABSOLUTE MAXIMUM RATINGS 

VcEs 
VeER 

VcEO 
VEBO 

lc 
I eM 

Is 
Ptot 

Tstg 

Ti 

Collector-emitter voltage {VsE = 0) 
Collector-emitter voltage {RsE ~ 1 OOf!) 
Collector-emitter voltage {1 8 = 0) 
Base-emitter voltage {lc = 0) 
Collector current 
Collector peak current {tp ~ 10ms) 
Base current 
Total power dissipation at Tease ~25°C 
Storage temperature 
Junction temperature 

INTERNAL SCHEMATIC DIAGR:4: 

MECHANICAL DATA 

Collector connected to case 

429 

450 
440 
400 

7 
10 
15 

2 
150 

-65 to 200 
200 

v 
v 
v 
v 
A 
A 
A 
w oc 
oc 

Dimensions in mm 

T0-3 

5/80 
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BUX14 
<M"'./ •• 

THERMAL DATA 

Rth i-ease Thermal resistance junction-case max 1.17 °C/W 

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

Parameter Test conditions 

IcEs Collector cutoff VeE= 450V 
current (VsE = 0) VeE= 450V Tease= 125°C 

I cEO Collector cutoff VeE= 320V 
current (Is = 0) 

leso Emitter cutoff VEs = 7V 
current (lc = 0) 

Vceo (sustCollector-emitter 
sustaining voltage 

lc = 100mA 

(Is= 0) 

VeE (sat) * Collector-emitter lc= 3A Is= 0.6A 
saturation voltage lc = 6A Is= 1.2A 

VsE (sat) * Base-emitter 
saturation voltage 

lc= 6A Is= 1.2A 

hFE * DC current gain lc= 3A VeE= 4V 
lc = 6A VeE= 4V 

fr Transition lc = 1A VeE= 15V 
frequency f = 10MHz 

ton Turn-on time lc= 6A ls1 = 1.2A 
Vee= 150V 

ts Storage time lc= 6A ls1 = -ls2 = 1.2A 

t, Fall time 
Vee= 150V 

*Pulsed: pulse duration = 300/Ls. duty cycle :s;;2%. 

430 

Min. Typ. Max. Unit 

1.5 mA 
6 mA 

1.5 mA 

1 mA 

400 v 

0.6 v 
1.5 v 

1.5 v 

15 60 -
8 -

8 MHz 

1.4 /LS 

3 p.S 

1.2 /LS 



BUX20 
MULTIEPITAXIAL PLANAR NPN 

HIGH CURRENT, HIGH SPEED, HIGH POWER TRANSISTOR 

The BUX 20 is a silicon multiepitaxial planar NPN transistor in modified Jedec T0-3 
metal case, intended for use in switching and linear applications in military and indu
strial equipment. 

ABSOLUTE MAXIMUM RATINGS 

Vcso 
VcEx 
VcEO 
VEBO 
lc 
I eM 
Is 
ptot 

Tstg 

Ti 

Collector-base voltage (I E = 0) 
Collector-emitter voltage. (V8E = -1.5 V) 
Collector-emitter voltage (I 8 = 0) 
Emitter-base voltage (I c= 0) 
Collector current 
Collector peak current (t p= 10 ms) 
Base current 
Total power dissipation at T case :525 °C 
Storage temperature 
Junction temperature 

INTERNAL SCHEMATIC DIAGR~:~: 

MECHANICAL DATA 

Collector connected to case 

10.9 

e 

431 

9 11.7 

,jj.z so 
c- 000811 

160 v 
160 v 
125 v 

7 v 
50 A 
60 A 
10 A 

350 w 
-65to 200 oc 

200 oc 

Dimensions in mm 

Modified T0-3 

5/80 



BUX20 

THERMAL DATA 

~hi-case Thermal resistance junction-case max O.S °C/W 

ELECTRICAL CHARACTERISTICS (T case= 2SOC unless otherwise specified) 

Parameter Test conditions Min. Typ. Max. Unit 

I CEO Collector cutoff V cE=100V 3 rnA 
current (I 8 =0) 

ICEX Collector cutoff V cE=160V V 8 r:=-1.SV 3 mA 
current T case=12SoC 

V cE=160V V 8r:=-1.SV 12 rnA 

lEBO Emitter cutoff VE8=SV 1 rnA 
current (I c = 0) 

V CEO (sus) *Collector...em itter lc =200m A 12S v 
sustaining voltage 

VEBO Emitter-base 
voltage 

IE =SOmA 7 v 

(lc =0) 

VCE(sat) • Collector-emitter lc =2SA Is =2.SA 0.3 0.6 v 
saturation voltage lc =SOA Is =SA o.ss 1.2 v 

VBE(sat) • Base-emitter lc =SOA Is =SA 1.3S 2 v 
saturation voltage 

hFE • DC current gain lc =2SA V cE=2V 20 60 -
lc =SOA V cE=4V 10 -

lstb Second breakdown V cE=40V t =1s 1.5 A 
collector current V cE=20V t =1S 17.S A 

fT Transition frequency VcE=1SV lc =2A 8 MHz 
f =10MHz 
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BUX20 
: I 

ELECTRICAL CHARACTERISTICS(continued) 

Parameter Test conditions Min. Typ. Max. Unit 

ton Turn-on time lc =50 A I 81 =5A 0.4 1.5 JlS 
(fig. 2) Vcc=60V 

ts Storage time 0.85 1.2 JlS 
(fig. 2) 

lc =50 A I 81 =5A 

t, Fall time 
I 82 =-5A V cc=60V 0.1 0.3 JlS 

(fig. 2) 

Clamped E5 ,t, V clam0=125V 50 A 
Collector current L =5 OJlH 
(fig. 1) 

• Pulsed: pulse duration =300 JlS, duty cycle ::::2% 

Safe operating areas Derating curves 
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VcE(sat 

(V) 

1.5 

0.5 

BUX20 

Thermal transient response 
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DC current gain 
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Base-emitter saturation voltage 
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Saturated switching characteristics 
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Saturated switching characteristics 
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ccso 
(pF) 

8 

6 

4 

2 

103 
8 

6 

2 

BUX20 

Collector-base capacitance 

-

4 6 8 

10 

........ 

4 6 8 
101 

G-3917 

4 6 8 

vee' v l 

Fig. 1 - aamped E5 ,t, test circuit 

TEST CONDITIONS 

7V;;,.i-v88 1;.2V 

'cl's =10 

t p :::adjusted for 
nam.nat 1 c 

Raa "'l.n 

436 

'c 
(A) 

10 

10-

8 

' 
4 

1 

8 

8 

4 

, 

aamped reverse bias 
safe operating areas 

B ===~E TEST CIRCUIT OF FIG. I 
6 

4 

1 

1 

G 3956 

l, ., Jj i I. 1', p, 

10 10 2 VcE(ctampJ(V) 

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

TEST CONDITIONS: 

Vee = sov 

Rc = Vee -vCE(sai) 

'c 
INPUT PULSE 
pulse w1dth :10 J-15 
tr ,tf ::S SOns 
duty cycle =1% 

5-3681 

Vee 



BUX21 
MULTIEPITAXIAL PLANAR NPN 

HIGH CURRENT, HIGH SPEED, HIGH POWER TRANSISTOR 

The BUX 21 is a silicon multiepitaxial planar NPN transistor in modified Jedec T0-3 
metal case, intended for use in switching and linear applications in military and indu
strial equipment. 

ABSOLUTE MAXIMUM RATINGS 

Vcso 
VCEX 

VCEO 

VEBO 

lc 
lcM 
Is 
Ptot 

Tstg 

Ti 

Collector-base voltage (I E = 0) 
Collector-emitter voltage (V EB = -1.5V) 
Collector-emitter voltage (I 8 = 0) 
Emitter-base voltage (I c= 0) 
Collector current 
Collector peak current (t p=1 0 ms) 
Base current 
Total power dissipation at T case :525°C 
Storage temperature 
Junction temperature 

INTERNAL SCHEMATIC DIAGR~~: 

MECHANICAL DATA 

Collector connected to case 

e 

437 

250 v 
250 v 
200 v 

7 v 
40 A 
50 A 

8 A 
350 w 

-65 to 200 oc 
200 oc 

Dimensions in mm 

9 11.7 

c- 000811 Modified T0-3 

5/80 
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BUX21 

THERMAL DATA 

~h J-case Thermal resistance junction-case max 0.5 °C/W 

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

Parameter Test conditions Min. Typ. Max. Unit 

I CEO Collector cutoff V cE=160V 3 mA 
current (I s=O) 

lcEx Collector cutoff V r.F=250V Vsr-1.5V 3 mA 
current T case=125oc 

V cE=250V v sr-1.5V 12 mA 

lEBO Emitter cutoff VE8=5V 1 mA 
current (I c = 0) 

V CEO (sus) *Collector-emitter lc =200m A 200 v 
sustaining voltage , 

VESO Emitter-base IE =SOmA 7 v 
voltage 
( lc=O) 

VCE(sat) "' Collector-emitter lc =12A Is =1.2A 0.22 0.6 v 
saturation voltage lc =25A Is =3A 0.4 1.5 v 

VSE(sat) "' Base-emitter lc =25A Is =3A 1.2 1.5 v 
saturation voltage 

hFE • DC current gain lc =12 V cE=2V 20 60 -
lc =25 V cE=4V 10 -

I sib Second breakdown V cE=140V t =1s 0.15 A 
collector current V cE=20V t =1s 17.5 A 

fr Transition frequency V cE=15V I c =2 8 MHz 
f =10M Hz 
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BUX21 

ELECTRICAL CHARACTERISTICS(continued) 

Parameter Test conditions Min. Typ. Max. Unit 

ton Turn-on time lc =25A I 81 =3A 0.24 1.2 11S 
(fig. 2) V cc=100V 

t. Storage time 1.3 1.8 11S 
(fig. 2) 

lc =25A I 81 =3A 

tf Fall time 
I 82 =-3A V cc=100V 

0.18 0.4 11S 
(fig. 2) 

Clamped E5 ib V clam0=200V 30 A 
Collector current L =5 011H 
(fig. 1) 

*Pulsed: pulse duration =300 11s, duty cycle ~ 2% 
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BUX21 

Thermal transient response 
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Base-emitter saturation voltage 
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(V 

05 

0 

) 

) 

5 

10-1 

hFE=S 

25'C 

II 
Tea se :125'C 

j..-

I ]..... 

G·4159 

II II 

:Ill 

·3D'e 

i 1\ , 
I '/ 
i y; 

'A 
""/ 

I 

I 

10 tc<A> 

Saturated switching characteristics 

t 
(IJS) 

1 

1 

!--.. 

"' 
........ 

~ 

r-. ton 
...... -

IJ 

10 

G-4161 

hFE :8 

Vee :lOOV 
Te:125'C 

~ I' 

v 

tc CAl 

441 
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Saturated switching characteristics 
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BUX21 

Collector-base capacitance 

ccso 
(pF) 

' 

1 

10' 

' 
6 

' 

f-. 

' 6 8 

! 

" 
f--

i"- -
' 6 8 

10 10 2 

Fig. 1 -Clamped Es/b test circuit 

TEST CONDITIONS: 

7V;) 1-v98 1 ;:: 2v 
lelia =B 

tp =adjusted for 
nomtnal Ic . 

Ree=Lil 

50V 

-G 4162 

' 6 ' Vce<V> 

Ic 
(A) 

30 

10 

' 6 

' 
2 

' 6 

' 
1 

' 

aamped reverse bias 
safe operating are·as 

>--- SEE TEST CIRCUIT OFFIG.1 

1 
II Ill II 
II Ill II 

1 ' 6 ' 
2 ' 6 ' 

10-1 

10 

c; 4063 

' 6 ' 
102 200 VeE (V) 

Fig. 2 - Switching times test circuit 
(resistive load) 
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TEST CONDITIONS: 

Vee = 10ov 

Rc = Vee -vCE(sal) 

lc 
INPUT PULSE 
pulse w•dth = 5}'5 
tr•ff~SOns 

duty cycle =1'1. 



BUX22 
MULTIEPITAXIAL PLANAR NPN 

HIGH CURRENT, HIGH SPEED, HIGH POWER TRANSISTOR 

The BUX 22 is a silicon multiepitaxial planar NPN transistor in modified Jedec T0-3 
metal case, intended for use in switching and linear applications in military and indu
strial equipment. 

ABSOLUTE MAXIMUM RATINGS 

VCBO 

VcEx 

VCEO 

VEBO 
lc 
lcM 
Is 
plot 

Tstg 

Ti 

Collector-base voltage (I E = 0) 
Collector-emitter voltage (V 8c:=-1.5V) 
Collector-emitter voltage (I 8 =0) 
Emitter-base voltage (I c= 0) 
Collector current 
Collector peak current (t p=1 0 ms) 
Base current ' 
Total power dissipation at T case s;25 oc 
Storage temperature 
Junction temperature 

INTERNAL SCHEMATIC DIAGR~~' 

E 

MECHANICAL DATA 

Collector connected to case 

443 

9 11.7 

c- 000811 

300 v 
300 v 
250 v 

7 v 
40 A 
50 A 

8 A 
350 w 

-65 to 200 OC 
200 oc 

Dimensions in mm 

Modified T0-3 

5/80 



BUX22 

THERMAL DATA 

Rth i-case Thermal resistance junction-case max 0.5 °C/W 

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

Parameter Test conditions Min. Typ. Max. Unit 

I CEO Collector cutoff V cE=200V 3 rnA 
current (I 6 =0) 

ICEX Collector cutoff V cE=300V V 6r-1.5V 3 rnA 
current T case=125aC 

V cE=300V v 6r-1.5V 12 rnA 

lEBO Emitter cutoff VE6=5V 1 rnA 
current (I c = 0) 

V CEO (sus) "'Collector-emitter lc =200m A 250 v 
sustaining voltage 

VEBO Emitter-base 
voltage 

IE =SOmA 7 v 
(lc=O) 

VCE(sat) "' Collector-emitter lc =10A le =1A 0.2 1 v 
saturation voltage lc =20A le =2.5A 0.321.5 v 

V BE( sat) "' Base-emitter lc =20A le =2.5A 1.1 1.5 v I 

saturation voltage 

h FE "' DC current gain lc =10A V cE=4V 20 60 -

lc =20A V cE=4V 10 -

ls,-b Second breakdown V cE=140V t =15 0.15 A 
collector current VcE=20V t =15 17.5 A 

fT Transition frequency lc =2A V cE=15V 10 MHz 
f =10M Hz 
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BUX22 

E!LECTRICAL CHARACTERISTICS(continued) 

Parameter Test conditions Min. Typ. Max. Unit 

ton Turn-on time I c =20A I 81 =2.5A 0.221.3 llS 
(fig. 2) Vcc=100V 

ts Storage time 1.5 2 !lS 
(fig. 2) 

I c =20A I 81 =2.5A 

t, Fall time 
I 82 =-2.5A V cc=100V 

0.17 0.5 !lS 
(fig. 2) 

Clamped Esib V ciam0=250V 25 A 
Collector current L =5 01.1H 
(fig. 1) 

*Pulsed: pulse duration =300 !lS, duty cycle ~ 2% 

Safe operating areas Derating curves 
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BUX22 

Thermal transient response 
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Base-emitter saturation voltage 
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Saturated switching characteristics 
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{' BUX22 

Collector-base capacitance 
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Fig. 1 - Oamped E5 A> test circuit 

TEST CON01T10NS 

1v ;.l-v88 1 ~ 2v 

lcfle :8 

tp =adJusted for 
nommal lc 

Ree"n 

sov 

-G .t.162 

L 6 B 

Vce<VJ 
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lc 
(A) 
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Clamped reverse bias safe 
operating areas 

SEE TEST CIRCUIT OF FIG. 1 

B 

10 

G 1.06511 -

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

TEST CONDITIONS: 

Vee :IOOV 

R _ Vee -VeE(sal) 
c- le 

INPUT PULSE 
pulse width: 5!JS 
tr•lf,; SOns 
duty cycle :1•1. 



BUX40 
MULTIEPITAXIAL PLANAR NPN 

HIGH CURRENT, HIGH SPEED, HIGH POWER TRANSISTOR 

The BUX 40 is a silicon multiepitaxial planar NPN transistor in Jedec T0-3 metal ca
se, intended for use in switching and linear applications in military and industrial e
quipment. 

ABSOLUTE MAXIMUM RATINGS 

Vcso 
VcEx 
VCEO 

VEBO 
lc 
'eM 
Is 
ptot 

Tstg 
Ti 

Collector-base voltage (IE= 0) 
Collector-emitter voltage (V sE= -1.5V) 
Collector-emitter voltage (I 8 = 0) 
Emitter-base voltage (I c= 0) 
Collector current 
Collector peak current (tp= 1 Oms) 
Base current 
Total power dissipation at T case~25°C 
Storage temperature 
Junction temperature 

INTERNAL SCHEMATIC DIAGR:~: 

MECHANICAL DATA 

Collector connected to case 

449 

160 v 
160 v 
125 v 

7 v 
20 A 
28 A 

4 A 
120 w 

-65 to 200 oc 
200 °C 

Dimensions in mm 

T0-3 

5/80 



BUX40 

THERMAL DATA 

Rth i-case Thermal resistance junction-case max 1.46 °C/W 

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

Parameter Test conditions Min. Typ. Max. Unit 

I CEO Collector cutoff V cE=100V 1 rnA 
current (I 6 = 0) 

lcEX Collector cutoff V cE=160V V s!F-1.5V 1 rnA 
current T case= 125oC 

V cE=160V V s!F-1.5V 5 rnA 

lEBO Emitter-cutoff VE6=5V 1 rnA 
current (I c= 0) 

V cEo (sus) *Collector-emitter I c =200mA 125 v 
sustaining voltage 

VEBO Emitter-base IE =50mA 7 v 
voltage 
(1 0 =0) 

VeE (sat) • Collector-emitter lc =10A Is =1A 0.6 1.2 v 
saturation voltage lc =15A Is = 1.88 A 0.9 1.6 v 

VBE (sat) • Base-emitter lc =15A Is =1.88A 1.7 2 v 
saturation voltage 

hFE• DC current gain I c =10A V cE=4V 15 45 -
I c =15A Vcr4V 8 -

ls/b Second breakdown VcE=30V t = 1 s 4 A 
collector current V cE=50V t = 1 s 1 A 

fT Transition frequency 10 =1A v cr15V 8 MHz 
f=10MHz 

• Pulsed: pulse duration = 300 !lS, duty cycle ::52%. 

450 



0 r 
l 

BUX40 

ELECTRICAL CHARACTERISTICS(continued) 

Parameter Test conditions Min. Typ. Max. Unit 

ton Turn-on time I c =15A 
(see fig. 2) Vcc=30V 

I 81 =1.88A 0.35 1.2 JlS 

ts Storage time 
lc I..LS (see fig._ 2 =15A I 81 =-1 82 =1.88A. 0.85 

tf Fall time 
(see fig. 2) 

Vcc=30V 0.140.4 I..LS 

Clamped Es/b V CLAMF 125V 15 A Collector current L=5001..LH (see fig. 1) 

Safe operating areas Derating curves 
G-3981 G J665 

'c _J" ~~g~~~~~~~~*~~ (A) ' 

2B 
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I 

I 
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10 

""'-; ~ 
I )'..;:: 1"-... '% (il,: 
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1"-... 
t".... "'r-. 

I"' 4s-¥-<.q "'t--
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0.5 
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Thermal transient response 
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Saturated switching characteristics 
G 3987 

vee =Jov r== 
6 hfE=8 1---

Tease =12s•c 1---

' "' \'-. 2 

l'i' 

~· 
8 

6 

ton _/ 

' v 
~~ 

2 

10 1c <AI 

BUX40 

Saturated switching characteristics 
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Collector-base capacitance 
G- 3968 

-
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10 10 2 Vee (Vl 

Fig. 1 -Clamped Es/b test circuit 

TEST CONDITIONS: 

7V :.J-ve6 J ;. 2v 

Icfie =B 

tp =~~~~~=~ 1 ~or 
Ree=1n 

sov 

454 

Ic ' 
(A) ' 

10 

Clamped reverse bias safe 
operating areas 

SEE CIRCUIT OF FIG.1 

11111111 

' '8 ' '8 

G 398911 

' 6 8 

10 10' VcE(clamp) ( V) 

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

TEST CONDITIONS: 

vee = 3ov 

R _ Vee -veE(sat > 
e- le 

INPUT PULSE 
pulse width =10 }IS 
trdf~ SOns 
duty cycle =l•t. 

~-3692 
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BUX41 
MULTIEPITAXIAL PLANAR NPN 

HIGH CURRENT, HIGH SPEED, HIGH POWER TRANSISTOR 

The BU X 41 is a silicon multiepitaxial planar N PN transistor in Jedec T0-3 metal ca
se, intended for use in switching and linear applications in military and industrial e
quipment. 

ABSOLUTE MAXIMUM RATINGS 

Collector-base voltage (I E = 0) 
Collector-emitter voltage (V sE=-1.5V) 
Collector-emitter voltage (I 8 = 0) 
Emitter-base voltage (I c= 0) 
Collector current 
Collector peak current (t p=1 0 ms) 
Base current 
Total power dissipation at T case~25°C 
Storage temperature 
Junction temperature 

INTERNAL SCHEMATIC DIAGR~4: 

MECHANICAL DATA 

Collector connected to case 

~l---

~~ i mg 
0 

'" 
~ 

"' '----'----

455 

j 
! 

250 v 
250 v 
200 v 

7 v 
15 A 
20 A 

3 A 
120 w 

-65 to 200 oc 
200 oc 

Dimensions in mm 

T0-3 
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BUX41 

THERMAL DATA 

"hi-case Thermal resistance junction-case max 1.46 °C/W 

ELECTRICAL CHARACTERISTICS (T case =2S°C unless otherwise specified) 

Parameter Test conditions Min. Typ. Max. Unit 

I cEo Collector cutoff VcE=160V 1 rnA 
current (I s=O) 

lcEX Collector cutoff VcE=2SOV Vsr-1.SV 1 rnA 
current T case=12soc 

V cE=250V V 6r-1.5V 5 rnA 

lEBO Emitter cutoff VEs=5V 1 rnA 
current (I c = 0) 

V cEo (sus) *Collector-emitter I c =200m A 200 v 
sustaining voltage 

VESO Emitter -base IE =SOmA 7 v 
voltage 
(lc=O) 

VCE(sat) • Collector-emitter lc =SA Is =O.SA 0.3S 1.2 v 
saturation voltage lc =SA Is =1A 0.6 1.6 v 

VSE(sat) • Base-emitter lc =SA Is =1A 1.3S 2 v 
saturation voltage 

hFE • DC current gain lc =5A V cE=4V 15 45 -
lc =SA V cE=4V s -

1stb Second breakdown VcE=30V t =1s 4 A 
collector current V cE=135V t =1s 0.1S A 

f, Transition frequency lc =1A V cE=15V s MHz 
f =10MHz 
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BUX41 i. 

ELECTRICAL CHARACTERI&TI CS (continued) 

Parameter Test conditions Min. Typ. Max. Unit 

ton Turn-on time lc .=8A I 81 =1A 0.28 1 f.lS 
(fig. 2) V cc=150V 

ts Storage time 1.2 1.7 f.lS 
(fig. 2) 

lc =8A I 81 =1A 

t, Fall time 
I 82 =-1A V cc=150V 

0.25 0.8 f.lS 
(fig. 2) 

Damped E5 A> V cram0=200V 8 A 
Collector current L =5 Ol.lH 
(fig. 1) 

"'Pulsed: pulse duration =300 f.lS, duty cycle ,:52% 

Safe operating areas Derating curves 
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BUX41 

Thermal transient response 
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DC current gain 
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Base-emitter saturation voltage 
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Saturated switching characteristics 
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Saturated switching characteristics 
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· BUX41 

Collector-base capacitance 

Ccso 
(pF ) 

' 

' 

10 

............ 

!'-.... 

I. ~ f! D 

Fig. 1 - Qamped Es,b test circuit 

TEST CONDITIONS 

1v ;.l-v88 1 z: 2v 

lc/le=B 

tp :adJUSted for 
nommal Ic 

Ree>11l 

50V 

G 3942 

Vcs<V> 

460 

lc 
(A) 

10 

1()-1 

aamped reverse bias 
safe operating area 

SeE" c1rcuit 
of fig 1 

1() 1()2VcE (clamp) C A) 

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

TEST CONDITIONS: 

Vee =1:>,v'J 

Vee -veE(sat) 

Re = 'c 
INPUT PULSE 
pul~ wtdlh =10 }.IS 

lrJif :s; 50ns 
duty cycle =1·/. 



BUX41N 
MULTIEPITAXIAL PLANAR NPN 

HIGH CURRENT, HIGH SPEED, HIGH POWER TRANSISTOR 

Tf;le BUX 41 N is a silicon multiepitaxial planar NPN transistor in Jedec T0-3 metal ca
se intended for use in switching and linear applications in military and industrial equi
pment. 

ABSOLUTE MAXIMUM RATINGS 

,.9ollector-base voltage (I E=O) 
Collector-emitter voltage (V sE=-1.5V) 
Collector-emitter voltage (I 8 = 0) 
Emitter-base voltage (I c= 0) 
Collector current 
Collector peak current (t p=1 0 ms) 
Base current 
Total power dissipation at T case.S25°C 
Storage temperature 
Junction temperature 

INTERNAL SCHEMATIC DIAGR~~: 

MECHANICAL DATA 

Collector connected to case 

461 

220 
220 
1!)0 

7 
18 
25 

3.6 
120 

-65 to 200 
200 

v 
v 
v 
v 
A 
A 
A 
w 
oc 
oc 

Dimensions in mm 

T0-3 
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THERMAL DATA 

"hi-case Thermal resistance junction-case max 1.46 oc /W 

ELECTRICAL CHARACTERISTICS (T case =25 OC unless otherwise specified) 

Parameter Test conditions Min. Typ. Max. Unit 

I cEo Collector cutoff V cE=130V 1 mA 
current (I 8 =0) 

lcEx Collector cutoff V 0E=220V V 8r-1.5V 1 mA 
current T case=125oC 

V 0 E=220V V er-1.5V 5 mA 

lEBO Emitter cutoff VE8=5V 1 mA 
current (I c = 0) 

V cEo (sus) *Collector-emitter lc =200m A 160 v 
sustaining voltage 

VEBO Emitter-base IE =SOmA 7 v 
voltage (I c= 0) 

V CE (sat) • Collector-emitter lc =8A Is =0.8A 0.5 1.2 v 
saturation voltage lc =12A Is =1.5A 0.751.6 v 

VBE(sat) • Base-emitter lc =12A Is =1.5A 1.5 2 v 
saturation voltage 

hFE • DC current gain lc =8A V cE=4V 15 45 -
lc =12A V cE=4V 8 -

ls,.b Second breakdown VcE=30V t =1s 4 A 
collector current V cE=100V t =1s 0.27 A 

fT Transition lc =1A V cE=15V 8 MHz 
frequency f =10MHz 
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BUX41N 

ELECTRICAL CHARACTERISTICS(continued) 

Parameter Test conditions Min. Typ. Max. Unit 

ton Turn-on time lc =12A I 81 =1.5A 0.35 1.3 !lS 
(fig. 2) V cc=30V 

t. Storage time 0.85 1.5 !lS 
(fig. 2) I c =12A 

t, Fall time I 91=-l sz=1.5 A 

(fig. 2) V cc=30V 0.14 0.8 !lS 

Qamped Esro V CLAMp==160V 12 A 
Collector current L =5001.1H 
(fig. 1) 

*Pulsed: pulse duration =300 1.15, duty cycle :::; 2% 

Safe operating areas Derating curves 
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BUX41N 

Thermal transient response 
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DC current gain 
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Saturated switching characteristics 
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BUX41N 

Q:lllector-base capacitance 

Ccso 8 

(pF) ' 
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Rg. 1 -Damped Estb test circuit 

TEST CONDITIONS: 

7V :.J-v88 \ ;. 2v 

lc/le =B 

t p =adjusted for 
nommal Ic 

Res= 1.n 

sov 

tpJl 

G- 3968 

' '8 
Vee (Vl 

466 

Ic 

Clamped reverse bias safe 
operating areas 

G-399511 

(A} 

18.3.. 

10 

SEE TEST CIRCUIT OF FIG .1 

10·' 
' 4 

' 8 ' 4 • 8 ' 20 4 ' 8 

Rg. 2 - Switching times test circuit 
(resistive load) 

TEST CONDITIONS: 

Vee = 3DV 

R _ Vee -VCE(sat) 
c- Ic 

INPUT PULSE 
pulse width :10 ,us 
t .. ,tf~ SOns 
duty cycle =1'/, 



BUX42 
MULTIEPITAXIAL PLANAR NPN 

HIGH CURRENT, HIGH SPEED, HIGH POWER TRANSISTOR 

The BUX 42 is a silicon multiepitaxial planar N PN transistor in Jedec T0-3 metal ca
se, intended for use in switching and linear applications in military and inc;lustrial e
quipment. 

ABSOLUTE MAXIMUM RATINGS 

Collector-base voltage (I E = 0) 
Collector-emitter voltage (V sE=-1.5V) 
Collector-emitter voltage (I 8 =0) 
Emitter-base voltage (I c= 0) 
Collector current 
Collector peak current (t p=1 0 ms) 
Base current 
Total power dissipation at T case:S25°C 
Storage temperature 
Junction temperature 

INTERNAL SCHEMATIC DIAGR~~: 

MECHANICAL DATA 

Collector connected to case 

467 

300 v 
300 v 
250 v 

7 v 
12 A 
15 A 

2.4 A 
120 w 

-65 to 200 °C 
200 oc 

Dimensions in mm 

T0-3 

5/80 



BUX42 

THERMAL DATA 

~hi-case Thermal resistance junction-case max 1.46 °C /W 

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

Parameter Test conditions Min. Typ. Max. Unit 

I cEO Collector cutoff V cE=200V 1 rnA 
current (I 8 =0) 

ICEX Collector cutoff VcE=300V V 8~-1.5V 1 rnA 
current T case=125oc 

V cE=300V V 81,=-1.5V 5 rnA 

lEBO Emitter cutoff VE8=5V 1 rnA 
current (I c = 0) 

V cEo (sus) *Collector-emitter lc =200m A 250 v 
sustaining voltage 

VEBO Emitter-base IE =50mA 7 v 
voltage 
( lc=O) 

VCE(sat) • Collector-emitter lc =4A Is =0.4A 0.331.2 v 
saturation voltage lc =6A Is =0.75A 0.451.6 v 

VBE(sat) • ,Base-emitter lc =6A Is =0.75A 1.23 2 v 
saturation voltage 

' 

hFE • DC current gain lc =4A V cE=4V 15 45 -
lc =6A V cE=4V 8 -

lstb Second breakdown V cE=135V t =1s 0.15 A 
collector current V cE=30V t =1s 4 A 

fr Transition frequency lc =1A V cE=15V 8 MHz 
f =10M Hz 
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8UX42 

ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions Min. Typ. Max. Unit 

ton Turn-on time lc =6A I B1 =0.75A 0.23 1 JlS 
(fig. 2) V cc=150V 

t. Storage time 1.5 2 JlS 
(fig. 2) 

lc =6A I B1 =0.75A 

tf Fall time 
I 62 =-0.75A V cc=150V 

0.2 1.2 JlS 
(fig. 2) 

Oamped Estb V clam0=250V 6 A 
Collector current L =5 OJ.!H 
(fig. 1) 

• Pulsed: pulse duration =300 JlS, duty cycle ==2% 

Safe operating areas Derating curves 
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Base-emitter saturation voltage 
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........ 

-
l. 6 8 "() t. 6 8 102 

Fig. 1 -Clamped Estb test circuit 

TEST CONDITIONS 

7 v a. 1-v88 1 ~ 2v 
lcfls=B 

tp =adJUSted for 
nommat Ic 

Rss~'n 

sov 

tpJl 

G-392 4 

Vcs<v> 

Vel amp 

472 

Clamped reverse bias 
safe operating areas 

'c 
(A ) 

1() 

1 

- SEE TEST CIRCUIT OF FIG. 1 

II IIIII I I II II 

II IIIII JIll; 
10 

G-39t.6/1 

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

TEST CONDITIONS: 

vee =150v 

Vee -VcE(sat > 
Rc = lc 

INPUT PULSE 
pulse w1dth =10 iJS 
tr1tt :!S SOns 
duty cycle =1'1• 

----~1 

I 



BUX43 
MULTIEPITAXIAL MESA NPN / / 

HIGH VOLTAGE POWER SWITCH 

The BUX 43 is a silicon multiepitaxial mesa NPN transistor in Jedec T0-3 metal 
case, intended for high voltage, fast switching applications. 

ABSOLUTE MAXIMUM RATINGS 

VcEs 
VeER 

VcEO 
VEBO 

lc 
I eM 

Is 
Ptot 

Tstg 

Ti 

Collector-emitter voltage (VsE = 0) 
Collector-emitter voltage (RsE ,;;:1000) 
Collector-emitter voltage (1 6 = 0) 
Emitter-base voltage (lc = 0) 
Collector current 
Collector peak current (tp ,;;;: 1 Oms) 
Base current 
Total power dissipation at Tease ,;;;25°C 
Storage temperature 
Junction temperature 

INTERNAL SCHEMATIC DIAGR:~: 

MECHANICAL DATA 

Collector connected to case 

473 

400 
360 
325 

7 
10 
12 

2 
120 

-65 to 200 
200 

v 
v 
v 
v 
A 
A 
A 
w oc 
oc 

Dimensions in mm 

T0-3 

5/80 



BUX43 

THERMAL DATA 

Rth i-ease Thermal resistance junction-case max 1.46 °C/W 

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

Parameter Test conditions 

IcEs Collector cutoff VeE= 400V 
current (V6 E = 0) VeE= 400V Tease = 125°C 

I cEO Collector cutoff VeE= 260V 
current (1 6 = 0) 

lEBO Emitter cutoff VEB = 7V 
current (lc = 0) 

VcEO (sus)*Collector-emitter lc = 100mA 
sustaining voltage 
(IB = 0) 

VeE (sat) * Collector-emitter lc = 3A IB = 0.375A 
saturation voltage lc = 5A IB = 1A 

VBE (satt Base-emitter lc = 5A IB = 1A 
saturation voltage 

hFE * DC current gain lc = 3A VeE= 4V 
lc = 5A VeE= 4V 

fT Transition lc = 1A VeE= 15V 
frequency f = 10MHz 

ton Turn-on time lc = 5A IB1 = 1A 
Vee= 150V 

ts Storage time lc = 5A IB1 = -IB2 = 1A 

t, Fall time 
Vee= 150V 

*Pulsed: pulse duration= 300f.LS, duty cycle ~2%. 

474 

Min. Typ. Max. Unit 

1 rnA 
5 rnA 

1 rnA 

1 rnA 

325 v 

1 v 
1.6 v 

2 v 

15 60 -
8 -

8 MHz 

1 f.LS 

2.2 f.LS 

1.2 f.LS 



BUX44 
MULTIEPITAXIAL MESA NPN j _?. 

HIGH VOLTAGE POWER SWITCH 

The BUX 44 is a silicon multiepitaxial mesa NPN transistor in Jedec T0-3 metal 
case, intended for high voltage, fast switching applications. 

ABSOLUTE MAXIMUM RATINGS 

VcEs 
VeER 
VcEo 
VEso 
lc 
I eM 

Is 
Ptot 

Tstg 

Ti 

Collector-emitter voltage {VsE = 0) 
Collector-emitter voltage {RsE $; 1 OOil) 
Collector-emitter voltage {Is = 0) 
Emitter-base voltage {lc = 0) 
Collector current 
Collector peak current {tp $; 1 Oms) 
Base current 
Total power dissipation at Tease $;25°C 
Storage temperature 
Junction temperature 

INTERNAL SCHEMATIC DIAGR~~' 

E 

MECHANICAL DATA 

Collector connected to case 

475 

450 
440 
400 

7 
8 

10 
1.6 
120 

-65 to 200 
200 

v 
v 
v 
v 
A 
A 
A 
w oc 
oc 

Dimensions in mm 

T0-3 

5/80 
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BUX44 
' ' 

•• ' !. J 

THERMAL DATA 

Rth i-ease Thermal resistance junction-case max 1.46 °C/W 

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

Parameter Test conditions 

IcEs Collector cutoff VeE= 450V 
current (VeE = 0) VeE= 450V Tease= 125°C 

I cEo Collector cutoff VeE= 320V 
current (1 6 = 0) 

lEBO Emitter cutoff VEB = 7V 
current (lc = 0) 

V cEo (sus/Collector-emitter le = 100mA 
sustaining voltage 
(Is= 0) 

VeE (sat) * Collector-emitter le = 2A Is= 0.25A 
saturation voltage lc = 4A Is= 0.8A 

VeE (sat) * Base-emitter le= 4A Is= 0.8A 
saturation voltage 

hFE * DC current gain le = 2A VeE= 4V 
le= 4A VeE= 4V 

fr Transition le = 1A VeE= 15V 
frequency f = 10MHz 

ton Turn-on time lc= 4A Is= 0.8A 
Vee= 150V 

ts Storage time le = 4A ls1 = -ls2 = 0.8A-

t, Fall time 
Vee= 150V 

*Pulsed: pulse duration = 300p.s, duty cycle :s;;2%. 

476 

Min. Typ. Max. Unit 

1 rnA 
5 rnA 

1 rnA 

1 rnA 

400 v 

1 v 
2 v 

2 v 

15 45 -
8 -
8 MHz 

1 f.LS 

2.5 f.LS 

1.2 f.LS 



-------------------------

MULTIEPITAXIAL MESA NPN ._/-

HIGH VOLTAGE POWER SWITCH 

The BUX 46 is a silicon multiepitaxial mesa NPN transistor in Jedec T0-3 metal 
case, intended for high voltage, fast switching applications. 

ABSOLUTE MAXIMUM RATINGS 

VcEs 
VeER 
VcEO 
VEBO 
lc 
Is 
Ptot 

Tstg 

Ti 

Collector-emitter voltage (VsE = 0) 
Collector-emitter voltage (RsE ~100) 
collector-emitter voltage (Is= 0) 
Emitter-base voltage (lc = 0) 
Collector current 
Base current 
Total power dissipation at Tease ~25°C 
Storage temperature 
Junction temperature 

INTERNAL SCHEMATIC DIAGR~~: 

MECHANICAL DATA 

Collector connected to case 

477 

850 
850 
400 

7 
5 
3 

8~ 
-65 to 175 

175 

v 
v 
v 
v 
A 
A 
w oc 
oc 

Dimensions in mm 

T0-3 

5/80 



BUX46 

THERMAL DATA 

Rth i-ease Thermal resistance junction-case max 1. 75 °C/W 

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

Parameter Test conditions 

Ices Collector cutoff Vee= 850V 
current (Vee = 0) Vee= 850V Tease= 125°C 

leeR Collector cutoff Vee= 850V 
current (Ree :s:;10.0.) Vee= 850V Tease= 125°C 

leeo Emitter cutoff Vee= 7V 
current (lc = 0) 

Vceo (sus>* Collector-emitter lc = 100mA 
sustaining voltage 
(le = 0) 

Vee (sat) * Collector-emitter lc = 2.5A le = 0.5A 
saturation voltage lc = 3.5A le = 0.7A 

Vee (sat) * Base-emitter lc = 2.5A le = 0.5A 
saturation voltage 

ton Turn-on time 

ts Storage time lc = 2.5A Vee= 150V 
ls1 = -ls2 = 0.5A 

tt Fall time 

*Pulsed: pulse duration= 300~-ts. duty cycle :s:;2%. 

478 

Min. Typ. Max. Unit 

100 ~-tA 
1 rnA 

300 ~-tA 
2 rnA 

1 rnA 

400 v 

1.5 v 
5 v 

1.3 v 

1 f.LS 

3 /LS 

0.8 /LS 
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BUX80 
MULTIEPITAXIAL MESA NPN ',/_/. 

HIGH VOLTAGE POWER SWITCH 

The BUX 80 is a silicon multiepitaxial mesa NPN transistor in Jedec T0-3 metal case, 
particularly intended for converters, inverters, switching regulators and motor control 
systems applications. 

ABSOLUTE MAXIMUM RATINGS 

VCES 

VCER 

VCEO 

VEBO 

lc 
lcM 
Is 
ptot 

Tstg 
Ti 

Collector-emitter voltage ( V sE= 0) 
Collector-emitter voltage ( R sE= 50!1) 
Collector-emitter voltage (I 8 = 0) 
Emitter-base voltage (I c= 0) 
Collector current 
Collector peak current 
Base current 
Total power dissipation at T case ~40°C 
Storage temperature 
Junction temperature 

INTERNAL SCHEMATIC DIAGR::,' 

E 

MECHANICAL DATA 

Collector connected to case 

479 

800 v 
500 v 
400 v 

10 v 
10 A 
15 A 
5 A 

100 w 
-65to 150 oc 

150 oc 

Dimensions in mm 

T0-3 

5/80 



·BUXBO 

THERMAL DATA 

Rth i-case Thermal resistance junction-case max 1.1 °C/W 

ELECTRICAL CHARACTERISTICS (T case= 2S°C unless otherwise specified) 

Parameter Test conditions Min. Typ. Max. Unit 

IcEs Collector cutoff V cE=800V 1 mA 
current (V sE=O) V cE=800V T case=12S°C 3 mA 

lEBO Emitter cutoff VEs=10V 10 mA 
current (I c = 0) 

V cEo (sus) *Collector-emitter lc =100mA 400 v 
sustaining voltage 
(1 8 =0) 

V CER(sus) * Collector-emitter lc =100mA soo v 
sustaining voltage 
(RsE=SOQ) 

VCE(sat) • Collector-emitter lc =SA Is =1A 1.S v 
saturation voltage lc =8A Is =2.SA 3 v 

VSE(sat) • Base-emitter lc =SA I B =1A 1.4 v 
saturation voltage lc =8A Is =2.SA 1.8 v 

hFE • DC current gain lc =1.2A V cE=SV 30 -

ton Turn-on time lc =SA 181 =1A o.s JlS 
Vcc=2SOV 

ts Storage time lc =SA I 81 =1 A 3.S JlS 
I s2 =-2A V cc=2SOV 

t, Fall time lc =SA I s1 =1A o.s JlS 
I 82 =-2A V cc=-2SOV 

• Pulsed: pulse duration = 300 !lS, duty cycle = 1.S% 
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BUX80 

Safe operating areas Derating curves 
G 3845 

"""' 

0.5 

"~ I 

" ...... ~6<t-~,: 
--f-~~ .s(O 

"~o1- I' 
(, ~~-*'L_ 

('0 f----1-
'1'\. 

1'. 
'6 B 4 s e 2 4 se 

10 10' 103 VeE (V ) 0 50 100 Tease ('C) 

I - Area of permissible operation during Turn-on provided R BE :::; 1 OOQ and 
t p:::; 0,6).lS 

Transient thermal response DC current gain 

G 3693 

B 

6 -' Tease = 125'C 

10 

---l-- 25'C" I" t:\. 
2 

!'I' --1--1- -30'e r-.... 
"" 

VeE =5V 

-· 

6 B 6 B 'c (Al 
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VcE(sat) 

(V) 

0.5 

0 

VBE(sat 

(V) 

05 

) 

BUXBO 

Collector-emitter saturation voltage 

hFE:5 

Tease =-3o•c} 
25'C 

125'C-foi 

r) 
....... r ..... 

~ v 
6 8 

G 3691 

6 8 

lc (A) 

Base-emitter saturation voltage 

G 3689 

hfE=5 

case=-3o•c L ..... t~-
~ y 

~ ...... 
1-- 25'5.--" 

~ 125'C 

I---~ 

6 8 6 8 

Jc<Al 

VCE(sat 

( v) 

) 

0 

t 
( )JS) 

6 

4 

• 

Collector-emitter saturation voltage 

-G 3818 

lc =BA 

6A 
5A 

L.A 
3A 

2A 

lA~ N 

05 15 Je<Al 

Saturated switching characteristics 
G. 3846 

vee =250v I= hFE :5 
Ie2=-2Ie, I-..__ --r---

]'-... ~ !'-... 

1/ 
~ 

lf ..,.::: ,f-"' 

> / -
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Saturated switching characteristics 

t 
(fJS) 

6 

tO 

'c 
(A) 

10"' 

-- ts 
........ 

.......... 

tf -
ton / 

_,.. v 

Clamped reverse bias 
safe operating areas 

.......... 

G 3692 

vee =250v 
hFE '5 
ls2 =-21st 
Tease-= 125'C 

-

....... 
r-.... ...... 

/ 

'c <A> 

G-384811 

........ 
................. 

2 

200 ~0 600 VcE(clamp)(V) 

BUXBO 

Saturated switching characteristics 

G 3847 
t 

8 
( f'S) 

Vee :2SOV 
hFE :5 
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6 

ls2 =-21st 
4 Tcase=-30'C 

2 -~ r--. 
1"--- If '-~ ..... r-- ton 1-

Ic(A) 

Clamped Es/b test circuit 

TEST CONDITIONS: 

VsE off= -SV 

Icfls =5 

t p =adJusted for 
nom.nal lc 

Rsa=t n 

40V 



BUX84 
BUX84A 

MULTIEPITAXIAL MESA NPN 

ADVANCE DATA 

HIGH VOLTAGE SWITCH 

The BUX84, and BUX84A are multiepitaxial mesa NPN transistors, intended for use in 
converters inverters, switching regulators, motor control system and switching applications. 
They are mounted in Jedec T0-220 plastic package. 

ABSOLUTE MAXIMUM RATINGS 

VcEs 
VcEo 
lc 
I eM 
le 
Ptot 
T stg 

TJ 

Collector-emitter voltage (VeE= 0) 
Collector-emitter voltage (1 6 = 0) 
Collector current 
Collector peak current 
Base current 
Total power dissipation at T case< 25°C 
Storage temperature 
Junction temperature 

INTERNAL SCHEMATIC DIAGRAM 

MECHANICAL DATA 

Collector connected to tab. 

10/84 484 

800 
400 

2 
3 

0.75 
40 

-65 to 150 
150 

Dimensions in mm 

T0-220 



THERMAL DATA 

Thermal resistance junction-case 

BUX84 
BUX84A 

max 3.125 °C/W 

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

Parameter Test conditions Min. Typ. Max. Unit 

lEBO Emitter cutoff VEe= 5V 1 rnA 
current Oc = 0) 

IcEs Collector cutoff V CE = rated V CES 0.2 rnA 
current (VeE= 0) at T case= 125°C 1.5 rnA 

V CE (sat) * Collector emitter lc = 0.3A 18 =30mA 
saturation voltage for BUX84 1.5 v 

for BUX84A 0.8 v 
lc = 1A 18 = 0.2A 
for BUX84 3 v 
for BUX84A 1 v 

VeE (sat) * Base-emitter lc = 1A 18 = 0.2 1.1 v 
saturation voltage 

VcEO (sus) * Collector-emitter lc = 100mA L = 25mH 400 v 
sustaining voltage 

fT Transition frequency lc = 0.2A VeE= 10V 20 MHz 
(f= 1MHz) 

ton Turn on time 0.5 [..IS 

lc = 1A Vee= 250V 
ts Storage time 3.5 [..IS 

18 = 0.2A -1 8 = 0.4A 
tf Fall time 1.4 /..IS 

* Pulsed: pulse duration = 300[..1s, duty cycle,;;;; 2% 
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BUX98 
BUX98A 

MULTIEPITAXIAL MESA NPN 

ADVANCE OAT A 

HIGH VOLTAGE FAST SWITCHING 

The BUX98 and BUX98A are silicon multiepitaxial mesa NPN transistors in Jedec T0-3 
metal-case intended for use in switching and industrial applications from single and three
phase mains operation. 

ABSOLUTE MAXIMUM RATINGS 

VeER 
VcEs 
VcEo 
VEBO 
lc 
I eM 
lcp 
Is 
IsM 
Ptot 
T stg 

TJ 

Collector-emitter voltage (RsE = 10.Q) 
Collector-base voltage (V BE = 0) 
Collector-emitter voltage (1 8 = 0) 
Emitter-base voltage Oc = 0) 
Collector current 
Collector peak current (tp < 5ms) 
Collector peak current non rep. (tp < 20Jls) 
Base current 
Base peak current (tp < 5ms) 
Total power dissipation at T case< 25°C 
Storage temperature 
Junction temperature 

INTERNAL SCHEMATIC DIAGRAM 

·~: 
MECHANICAL DATA 

Collector connected to case 

10/84 486 

BUX98 BUX98A 

850V 1000V 
850V 1000V 
400V 450V 

7V 
30A 
60A 
BOA 
BA 

30A 
250W 

-65 to 200°C 
200°C 

Dimensions in mm 

T0-3 



------------------- -- ---------------, 

BUX98 
BUX98A 

THERMAL DATA 

Rth )-case Thermal resistance junction-case max 0.7 °C/W 

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

Parameter Test conditions Min. Typ. Max, Vnit 

leER Collector cutoff VeE= VeEs 1 pA 
current (R8 E=10Q) VeE= VeEs Tcase=125°C 8 rnA 

IcEs Collector cutoff VcE=VcEs 400 pA 
current (V8 E=O) VcE=VcEs Tcase=125°C 4 rnA 

I cEO Collector cutoff VeE= VeEo 2 rnA 
current (1 8 = 0) 

lEBO Emitter cutoff V8 E=5V 2 rnA 
current (lc=O) 

VcEo (sus) * Collector-emitter lc=200mA 
sustaining voltage for BUX98 400 v 

for BUX98A 450 v 
VeER (sus) * Collector-emitter L=2mH lc = 1A 

sustaining voltage for BUX98 850 v 
for BUX98A 1000 v 

VeE (sat) * Collector-emitter for BUX98 
saturation voltage lc = 20A 18 =4A 1.5 v 

for BUX9BA 
le = 16A 18 = 3.2A 1.5 v 
le = 24A 18 =5A 5 v 

VeE (sat) * Collector-emitter for BUX98 
saturation voltage lc = 20A 18 =4A 1.6 v 

for BUX9BA 
le = 16A 18 = 3.2A 1.6 v 

ton Turn-on time 1 JJ.S 
for BUX98 Vee= 150V 

ts Storage time 
lc = 20A, 181 = 182 = 4A 

3 JJ.S 

tf Fall time 0.8 JJ.S 

ton Turn-on time 1 JJ.S 
for BUX98A Vee= 150V 

ts Storage time 3 JJ.S 
le = ,16A; 181 = 182 = 3.2A 

tf Fall time 0.8 JJ.S 

* Pulsed: pulse duration= 300ps, duty cycle= 1.5% 
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BUX98C 
MULTIEPITAXIAL MESA NPN 

HIGH VOLTAGE SWITCH 

The BUX98C, is a multiepitaxial mesa NPN transistors in Jedec T0-3 metal-case intended 
for use in switching and industrial applications from single and three-phase mains operation. 

ABSOLUTE MAXIMUM RATINGS 

VeER 
VcEs 
VcEo 
VEBO 

lc 
I eM 

lcp 
Is 
IsM 
Ptot 
T stg 

Tl 

Collector-emitter voltage (RaE= 10!1) 
Collector-base voltage (V BE = 0) 
Collector-emitter voltage (1 8 = 0) 
Emitter-base voltage (I c = 0) 
Collector current 
Collector peak current (tp < 5ms) 
Collector peak current non repetitive (tp < 20~) 
Base current 
Base peak current (tp < 5ms) 
Total power dissipation at T case< 25°C 
Storage temperature 
Junction temperature 

INTERNAL SCHEMATIC DIAGRAM 

·~: 
MECHANICAL DATA 

Collector connected to case 

6/84 488 

1200 
1200 
700 

7 
30 
60 
80 

8 
30 

250 
-65 to 200 

200 

v 
v 
v 
v 
A 
A 
A 
A 
A 
w 
oc 
oc 

Dimensions in mm 

T0-3 



THERMAL DATA 

r 
I 

I BUX98C 

Rth J-case Thermal resistance junction-case max. max. 0.7 °C/W 

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

Parameter Test conditions Min. Typ. Max. Unit 

leER Collector cutoff VeE= VcEs 1 rnA 
current (RaE= 1 on) VeE= VcEs Tcase=125°C 8 rnA 

IcEs Collector cutoff VeE= VcEs 1 rnA 
current (V8 E =0) VeE= VcEs Tcase=125°C 6 rnA 

I cEO Collector cutoff VeE= VcEo 2 rnA 
current (I 8 = 0) 

lEBO Emitter cutoff V8 E = 5V 2 rnA 
current Oc =0) 

VcEo (sus)* Collector-emitter lc = 100mA 700 v 
sustaining voltage 

VeE (sat) *· Collector-emitter lc = 12A 18 =3A 1.5 v 
saturation voltage lc = 16A 18 =5A 2 v 

lc = 20A 18 =8A 3 v 

VeE (sat) * Base-emitter lc = 12A 18 =3A 1.6 v 
saturation voltage lc = 20A 18 =BA 2 v 

ton Turn-on time RESISTIVE LOAD 0.5 1 JlS 

ts Storage time 
Vee= 250V lc = 12A 

1.5 3 JlS 

tf Fall time lsl = -ls2 = 3A 0.2 0.8 JlS 

* Pulsed : pulse duration = 300JlS, duty cycle = 1.5% 
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BUX98C 

Safe operating areas 

DC current gain 

' 

' 

2 

10 

• 
' 
4 

2 

4 •• 

1 

VeE :5Y 

G- 5439/1 

I C Ic MAX PULSED PULSE OPERATION 
(A) 10JJS 

Ic MAX CONT. 100,us 
~~++~~~~-P~~~~~~~+H#r---1JJS 

~~~~~~~~~iiii~~~~~~~~i1~0!mis~~ 10 8~ 
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VBE(satl 

(V) 

' 
' 

' 

I 

• 
' 

' 
Hf 1 

Base-emitter saturation voltage 

nFE=4 

' .. 
1 

4 6 I 

10 

G-5431 
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2 4 I I 

lc!Al 
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lc 
(A) 

30 

20 

10 

0 

BUX98C 

Reverse biased operating area 
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BUY47 
BUY48 EPITAXIAl PlANAR NPN 

HIGH VOLTAGE, HIGH CURRENT SWITCH 

The BUY 47 and BUY 48 are silicon epitaxial planar NPN transistors in Jedec T0-39 metal 
case. They are used in high-voltage, high-current switching applications up to 7 A. 

ABSOLUTE MAXIMUM RATINGS 

Vcso 
VcEO 
VEBO 
lc 
I eM 
plot 

Collector-base voltage (IE= 0) 
Collector-emitter voltage (1 8 = 0) 
Emitter-base voltage (lc = 0) 
Collector current 
Collector peak current (repetitive) 
Total power dissipation at T amb .;;:; 25°C 

Storage temperature 
Junction temperature 

Tease .;;;sooc 

INTERNAL SCHEMATIC DIAGR~~: 

MECHANICAL DATA 

Collector connected to case 

6/77 492 

BUY 47 BUY 48 

150V 200V 
120V 170V 

6V 
7A 

10A 
1W 

10W 
-65 to 200 "C 

200 oc 

Dimensions in mm 

T0-39 



THERMAL DATA 

Rth j-ease 
Rth j-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

/•, . 

BUY47 
BUY48 

max 
max 

15 OC/W 
175 °C/W 

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

Parameter Test conditions Min. Typ. Max. Unit 

lcso Collector cutoff for BUY 47 
current (IE = 0) Vcs= 80 V 10 fLA 

Vcs= 80 V Tease= 125°C 1 rnA 
for BUY 48 
Vcs= 100 V 10 fLA 
Vcs= 100 V Tease= 125oC 1 rnA 

v(SR) cso * Collector-base lc = 1 rnA 
breakdown voltage for BUY 47 150 v 
(IE = 0) for BUY 48 200 v 

V cEo (sus)* Collector-emitter lc = 20 rnA 
sustaining voltage for BUY 47 120 v 
(Is = 0) for BUY 48 170 v 

VESO • Emitter-base IE = 1 rnA 6 v 
voltage 
(lc =0) 

VeE (sat) * Collector-emitter lc = 0.5 A Is= 50 rnA 0.05 v 
saturation voltage lc =2A Is= 0.2 A 0.45 v 

lc = 5A Is = 0.5 A 1 v 

VsE (sat) * Base-emitter lc = 0.5 A Is= 50 rnA 0.8 v 
saturation voltage lc =2A Is = 0.2 A 1.1 v 

lc = 5A Is= 0.5 A 1.5 v 
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BUY47 
BUY48 

ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions 

hFE * DC current gain lc =50 rnA VeE= 5 V 
le = 0.5 A VeE= 5 V 
lc =2A VeE= 5 V 
le =5A VeE= 5 V 

fT Transition frequency le = 100mA VeE= 10 V 

Ceso Collector-base IE = 0 Vc6 = 50 V 
capacitance f = 1 MHz 

lan Turn-on time 
le =5A Vee= 40 v 

toff Turn-off time 181 = -182 = 0.5 A 

* Pulsed: pulse duration = 300 f!S, duty cycle = 1 .5% 

Safe operating areas 
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BUY49P 
EPITAXIAL PLANAR NPN 

HIGH VOLTAGE, MEDIUM CURRENT SWITCH 

The BUY49P is a silicon epitaxial planar NPN transistor in Jedec T0-126 plastic package. It 
is used in high-current switching applications up to 3A. 

ABSOLUTE MAXIMUM RATINGS 

Vceo 
VcEo 
VEBO 
lc 

Collector-base voltage (IE = 0) 
Collector-emitter voltage (I 8 = 0) 
Emitter-base voltage (I c = 0) 
Collector current 
Collector peak current I eM 

Ptot 
T stg 

TJ 

Total power dissipation at Tamb < 25°C 
Storage temperature 
Junction temperature 

INTERNAL SCHEMATIC DIAGRAM 

·4: 
MECHANICAL DATA 

l 
Q58 

(l)Wtlhltl thts regoo thecross-sectton of the- h.•ads IS uncontrolled 
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250 v 
200 v 

6 v 
3 A 
5 A 

15 w 
-65 to 150 °C 

150 oc 

Dimensions in mm 

T0-126 (SOT-32) 
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BUY49P 

THERMAL DATA 

Rth l-ease Thermal resistance junction-case max. 8.33 °C/W 

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

Parameter Test conditions Min. Typ. Max. Unit 

leso Collector cutoff Ve8 =200V 0.1 p.A 
current (IE = 0) 

VeB; Collector-base le = 100 p.A 250 v 
breakdown voltage 
(IE= Q) 

V eED(susi Collector-emitter 
sustaining voltage 

le = 20mA 200 v 

lis= 0) 

VEBO * Emitter-base IE= 1mA 6 v 
voltage lie = 0) 

V eEcsat) * Collector-emitter 
saturation voltage 

le = 0.5A 18 = 50mA 0.2 v 

VeE(satl * Base-emitter le = 0.5A 18 = 50mA 1.1 v 
saturation voltage 

hFE * DC current gain lc =20mA VeE= 2V 30 -
lc =20mA VeE= 5V 40 120 -
le =0.5A VeE= 5V 40 -
le =20mA VeE =2V 
T case = -55°C 16 -

fT Transition frequency le = 100mA VeE= 10V 30 MHz 

Ceso Collector-base IE =0 Vee= 10V 
capacitance f = 1MHz 50 pF 

ton Turn-on time le = 0.5A Vee= 20V 0.8 p.s 

toff Turn-off time le1 = -le2 = 50mA 2.5 p.s 

* Pulsed: pulse duration= 300 p.s, duty cycle= 1.5%. 
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BUY49S 
EPITAXIAL PLANAR NPN 

HIGH VOLTAGE, MEDIUM CURRENT SWITCH 

The BUY 49S is a silicon epitaxial planar NPN transistor in Jedec T0-39 metal case. It is 
used in high-voltage, high-current switching applications up to 3A. 

ABSOLUTE MAXIMUM RATINGS 

V cso Collector-base voltage (IE= 0) 250 v 
VcEO Collector-emitter voltage (1 8 = 0) 200 v 
VEso Emitter-base voltage (lc = 0) 6 v 
lc Collector current 3 A 
lcM Collector peak current 5 A 
P101 Total power dissipation at Tamb.:;;; 25°C 1 w 

Tease .:;;;50oC 10 w 
T519 Storage temperature 
Ti Junction temperature 

-65 to 200 oc 
200 oc 

INTERNAL SCHEMATIC DIAGR:~: 

MECHANICAL DATA Dimensions in mm 

Collector connected to case 

T0-39 
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THERMAL DATA 

Rth j-ease 
Rthj-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

max 
m~x 

1s ·c;w 
175 •c;w 

ELECTRICAL CHARACTERISTICS (Tease = 25"C unless otherwise specified) 

Parameter Test conditions 

leso Collector cutoff Ves= 200 V 
current (IE = 0) Ves= 200 V Tease= 1so•c 

v(SR) eso * Collector-base le = 100 11A 
breakdown voltage 
(IE = 0) 

VeEO (sus) * Collector-emitter le = 20 rnA 
sustaining voltage 
(Is = 0) 

VEso • Em ltter -base IE = 1 rnA 
voltage 
(lc =O) 

VcE(sat) * Collector-emitter le = 0.5A Is =SOmA 
saturation voltage 

VsE(sat) * Base-emitter le = 0.5 A Is =50 rnA 
saturation voltage 

hFE * DC current gain le = 20mA VeE= 5 V 
le = 0.5A VeE= 5 V 
lc = 20 rnA VeE= 2 V 
Tease = -5s•c 

fr Transition frequency lc = 100mA VeE= 10 V 

Ceso Collector-base IE =0 Ves= 10 V 
capacitance f = 1 MHz 

len Turn-on time 
le = 0.5A Vee= 20V 

leu Turn-off time ls1 = -ls2 = 50 rnA 

ls/b ** Second breakdown VeE= 50 V 
collector current 

* Pulsed: pulse duration = 300 f1S, duty cycle = 1.5% 
** Pulsed: 1 s, non repetitive pulse 
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BUY68 
EPITAXIAL PLANAR N PN 

HIGH CURRENT, GENERAL PURPOSE TRANSISTOR 

The BUY 68 is a silicon epitaxial planar NPN transistor in Jedec T0-39 metal case. It is 
used for high-current switching applications and in power amplifiers. The BUY 68 is 
available in 3 hFE gain bands. 

ABSOLUTE MAXIMUM RATINGS 

Collector-base voltage (IE= 0) 
Collector-emitter voltage (R6 E:::; 10 Q) 
Collector-emitter voltage (1 6 = 0) 
Emitter-base voltage (lc = 0) 
Collector current 
Total power dissipation at Tamb ,;; 25°C 

Tease ,;; 50oC 
Storage temperature 
Junction temperature 

INTERNAL SCHEMATIC DIAGRA•4: 

MECHANICAL DATA 

Collector connected to case 
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100 v 
80 v 
60 v 

6 v 
7 A 
1 w 

10 w 
-65 to 200 ac 

200 °<!: 

Dimensions in mm 

T0-39 
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BUY68 

THERMAL DATA 

Rth j-case 
RthJ-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

max 
max 

15 OC/W 
175 °C/W 

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

Parameter Test conditions Min. Typ. Max. Unit 

I ceo Collector cutoff Vee= 60 V 1 f.LA 
current (IE = 0) 

v(BR) CBO * Collector-base lc =.1 rnA 100 v 
breakdown voltage 
(IE = 0) 

V CER (sus)* Collector-emitter lc =50 rnA 80 v 
sustaining voltage 
(R8 E = 10 Q) 

V cEo (sus)* Collector-emitter lc =50 rnA 60 v 
sustaining voltage 
(IB = 0) 

VEBO • Emitter-base IE = 1 rnA 6 v 
voltage 
(lc =0) 

VeE (sat>* Collector-emitter lc = 2A Is = 0.2 A 0.6 v 
saturation voltage lc =5A Is = 0.5 A 1 v 

VeE (sat>* Base-emitter lc = 2A Is = 0.2 A 1 1.3 v 
saturation voltage lc = 5A Is = 0.5 A 1.2 1.6 v 

hFE* DC current gain lc = 0.1 A VeE= 1 V 40 130 -
Group 6 40 70 -
Group 10 63 110 -
Group 16 100 170 -

lc = 1 A VeE= 1 V 40 130 250 -
Group 6 40 70 100 -
Group 10 63 110 160 -
Group 16 100 170 250 -

fT Transition frequency lc = 0.5 A VeE= 5 V 50 MHz 

Ccso Collector-base IE = 0 Vc8 = 10 V 
capacitance f = 1 MHz 80 pF 

tan Turn-on time 
lc =5A Vee= 20 v 0.35 f.LS 

tall Turn-off time Is, = -1 82 = 0.5 A 
0.75 f.LS 

* Pulsed: pulse duration = 300 f.LS, duty cycle = 1 .5% 
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MUL TIEPITAXIAL MESA NPN j 

BUY69A 
BUY69B 
BUY69C 

HIGH VOLTAGE POWER SWITCH 

The BUY 69A, BUY 69B, and BUY 69C are silicon multiepitaxial mesa NPN tran
sistors in Jedec T0-3 metal case. They are intended for horizontal deflection 
output stage of CTV receivers and high voltage, fast switching and industrial 
applications. 

ABSOLUTE MAXIMUM RATINGS 

VcEs 
VcEo 
VEso 
lc 

Collector-emittw voltage (V8 E = 0) 
Collector-emitter voltage (Is = 0) 
Emitter-base voltage (lc = 0) 
Collector current 
Collector peak current (tp::::: 10ms) 
Base current 

I eM 
Is 
Ptot 

Tstg 

Ti 

Total power dissipation at Tcase:::::25°C 
Storage temperature 
Junction temperature 

INTERNAL SCHEMATIC DIAGR~~' 

E 

MECHANICAL DATA 

Collector connected to case 

507 

BUY 69A BUY 69B BUY 69C 

1 OOOV 800V 500V 
400V 325V 200V 

8V 
10A 
15A 
3A 

100W 
-65 to 200°C 

200°C 

Dimensions in mm 

97ma• 117 
17~·1 
-~-: 

T0-3 
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BUY69A 
BUY698 
BUY6QC 

THERMAL DATA 

Rth i-case Thermal resistance junction-case max 1.75 °C/W 

ELECTRICAL CHARACTERISTICS {Tease= 25°C unless otherwise specified) 

Parameter Test conditions Min. Typ. Max. Unit 

IcEs Collector cutoff for BUY69A VeE= 1000V 1 rnA 
current {VsE = 0) for BUY69B VeE= SOOV 1 rnA 

f9r BUY69C VeE= 500V 1 rnA 

lEBO Emitter cutoff VEB = sv 1 rnA 
current {lc = 0) 

Vcso Collector-base for BUY69A lc = 1mA 1000 v 
voltage (IE = 0) for BUY69B lc = 1mA soo v 

for BUY69C lc = 1mA 500 v 

VcEo (sus)*Collector-emitter lc = 100mA 
sustaining voltage for BUY69A 400 v 
(Is= 0) for BUY69B 325 v 

for BUY69C 200 v 

VeE (sat) * Collector-emitter lc =SA 18 = 2.5A 3.3 v 
saturation voltage 

VsE (sat) * Base-emitter lc =SA 18 = 2.5A 2.2 v 
saturation voltage 

hFE * DC current gain lc = 2.5A VeE= 10V 15 -

h Transition lc = 0.5A VeE= 10V 10 MHz 
frequency 

ls/b ** Second breakdown VeE= 25V 4 A 
collector current 

tan Turn-on time lc = 5A VeE= 250V 0.2 f.LS 
ls1 = 1A 
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ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions 

ts Storage time lc = 5A VeE= 250V 

tf Fall time ls1 = -ls2 = 1A 

tf Fall time lc =SA VeE= 40V 
ls1 = -ls2 = 2.5A 

* Pulsed: pulse duration = 300,u.s, duty cycle = 1.5% 
* * Pu I sed: 1 s, non repetitive pulse 
For characteristics curves see the BUW 34/5/6 series. 
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MULTIEPITAXIAL PLANAR NPN 

LINEAR AND SWITCHING APPLICATIONS 

The D44C1 to D44C12 are silicon multiepitaxial planar transistors in T0-220 plastic package 
intended for linear and switching applications. 

ABSOLUTE MAXIMUM RATINGS D44C D44C D44C D44C 
1/2/3 4/5/6 7/8/9 10/11/12 

V cEs Collector-emitter voltage (V BE = 0) 40V 55V 70V 90V 
V cEo Collector-emitter voltage (I 8 = 0) 30V 45V 60V 80V 
V EBO Emitter-base voltage (I c = 0) 5V 5V 5V 5V 
I c Collector current 4A 
I eM Collector peak current (tp = 1 Oms) 6A 
P101 Total power dissipation T case.;;; 25°C 30W 

Tamb.;;; 25oc 1,67W 
T519 Storage temperature -55 to 150°C 
Ti Junction temperature 150°C 

INTERNAL SCHEMATIC DIAGRAM 

'~: 
MECHANICAL DATA Dimensions in mm 

Collector connected to tab. 

T0-220 
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THERMAL DATA 

Rth i-case Thermal resistance junction-case 
Rth i-amb Thermal resistance junction-ambient 

044C1/2/3. 
044C4/5/6 
044C7/8/9 
044C10 /11/12 

max. 4.2 °C/W 
max. 75 °C/W 

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

Parameter Test conditions Min. Typ. Max. Unit 

IcEs Collector cutoff V CE = Rated V CES 10 !lA 
current (V BE = 0) 

lEBO * Emitter cutoff VEB = 5V 100 !lA 
current (I c = 0) 

V CEO(susi Collector-emitter lc = 100mA 
sustaining voltage for D44C1-2-3 30 v 

for D44C4-5-6 45 v 
for D44C7-B-9 60 v 
for D44C10-11-12 80 v 

V CE(sat) * Collector-emitter lc = 1A IB =SOmA 
saturation voltage for D44C2-3-5-6-B-9-11-12 0.5 v 

lc = 1A Is= 0.1A 
for D44C1-4-7-10 0.5 v 

V BE(sat) * Base-emitter lc = 1A 16 = 100mA 1.3 v 
saturation voltage 

hFE * DC current gain lc = 0.2A VeE= 1V 40 120 -
lc = 2A VeE= 1V 20 
for D44C3-6-9-12 
lc = 0.2A VeE= 1V 100 220 -
lc = 1A VeE= 1V 20 
for D44C2-5-B-11 
lc = 0.2A VeE= 1V 25 
lc = 1A VeE= 1V 10 
for D44C1-4-7-10 

*Pulsed: pulse duration= 300 JlS, duty cycle= 2%. 
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04481 04482 
04484 04485 
D44H7 04488 
044810 044811 MULTIEPITAXIAL PLANAR NPN 

SWITCHING APPLICATIONS GENERAL PURPOSE 

The D44H series are silicon multiepitaxial planar transistors and are mounted in Jedec 
T0--220 plastic package. 
They are intended for various switching and general purpose applications. 

ABSOLUTE MAXIMUM RATINGS 

VcEo 
VEBO 
lc 

Collector-emitter voltate (I 8 = 0) 
Emitter base voltage (I c = 0) 
Collector current 
Collector peak current I eM 

Ptot 
T stg 

Ti 

Total power dissipation T case.;;;; 25°C 
Storage temperature 
Junction temperature 

INTERNAL SCHEMATIC DIAGRAM 

MECHANICAL DATA 

Collector connected to tab. 

10/82 512 

Dimensions in mm 
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THERMAL DATA 

Rth j-case Thermal resistance junction-case 

./ / 

044H1 044H2 
044H4 044H5 
044H7 044H8 
044H10 044H11 

max. 2.5 °C/W 

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

Parameter Test conditions Min. Typ. Max. Unit 

I ceo Collector cutoff V CB = Rated V CEO 10 pA 
current (IE= 0) 

lEBO Emitter cutoff VEe= Rated VEso 100 pA 
current (I c = 0) 

V CEO (sus) Collector-emitter le = 100mA for D44H1/2 30 v 
sustaining voltage for D44H4/5 45 v 

for D44H7/8 60 v 
for D44H10/11 so v 

VeE (sat)* Collector-emitter le =SA 18 =0.4A 
saturation voltage for D44H2/5/8/11 1 v 

lc =SA 18 = 0 SA 
for D44H1/4/7/10 1 v 

VeE (sat>* Base-emitter le =SA 18 = 0 SA 1 5 v 
saturation voltage 

hFE * DC current gain VeE= 1V le = 2A 
for D44H1/4/7/10 35 -

for D44H2/5/8/11 60 -. 

VeE= 1V le =4A 
for D44H1/4/7/10 20 -
for D44H2/5/8/11 40 -

* Pulsed: pulse duration= 300 fJS, duty cycle= 1.5'\0. 
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MULTIEPITAXIAL PLANAR NPN 

LINEAR AND SWITCHING APPLICATIONS 

The 04401, D44Q3 and 04405 are silicon multiepitaxial planar transistors in T0-220 
plastic package intended for linear and switching applications. 

ABSOLUTE MAXIMUM RATINGS 04401 04403 04405 

Vcso Collector-base voltage (IE= 0) 200V 250V 300V 
V cEo Collector-emitter voltage (I 8 = 0) 125V 175V 225V 
V EBO Emitter-base voltage (I 8 = 0) 7V 7V 7V 
lc Collector current 4A 
P101 Total power dissipation Tease:;;;:; 25°C 31.25W 

Tamb:;;;:; 25oC 1.67W 
T519 Storage temperature -55 to 150°C 
Ti Junction temperature 150°C 

INTERNAL SCHEMATIC DIAGRAM 

MECHANICAL DATA Dimensions in mm 

Collector connected to tab. 

T0-220 
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THERMAL DATA 

Rth l-ease Thermal resistance junction-case 
Rth J-amb. Thermal resistance junction-ambient 

044~1 044 3 
044 5 

max. 4 °C/W 
max. 75 °C/W 

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

Parameter Test conditions Min. Typ. Max. Unit 

leeo Collector cutoff Rated VeEo 10 JJ.A 
current (IE = 0) 

VeEO(su.:i Collector emitter le =lOrnA 
sustaining voltage for 04401 125 v 

for D44Q3 175 v 
for 04405 225 v 

V eE(satJ * Collector-emitter le =2A 18 = 0.2A 1 v 
saturation voltage 

V BE(sat) * Base-emitter le =2A 18 = 0.2A 1.3 v 
saturation voltage 

hFE * DC current gain le = 0.2A VeE= 10V 30 -
le =2A VeE= 10V 20 -

fT Transition frequency le = 100mA VeE= 10V 20 MHz 

Ceeo Collector base Vee= 10V f = 1MHz 32 pF 
capacitance 

ton Turn-in time 0.4 /J.S 
Vee= 50V 

t. Storage time le = 1A 2 /J.S 
181 = -1 82 = 0.1A 

tf Fall time 1.7 /J.S 

* Pulsed: pulse duration= 300 Jl.S, duty cycle= 2%. 
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MJ802 
MJ4502 EPITAXIAL-BASE NPN/PNP 

COMPLEMENTARY HIGH POWER TRANSISTORS 

The MJ802 (NPN) and MJ4502 (PNP) are silicon epitaxial-base complementary power transi
stors in Jedec T0-3 metal case, intended for general purpose power amplifier and switching 
applications. 

ABSOLUTE MAXIMUM RATINGS 

VcEO Collector-emitter voltage (1 8 = 0) 90 v 
Vcso Collector-base voltage (IE= 0) 100 v 
VEBo Emitter-base voltage Oc = 0) 4 v 
I c Collector current 30 A 
I 8 Base current 7.5 A 
Ptot Total power dissipation at Tease ~25°C 200 w 
Tstg Storage temperature -65 to 200 oc 
Ti Junction temperature 200 ac 

For PNP type voltage and current values are negative 

INTERNAL SCHEMATIC DIAGRAMS 

:~: 
MECHANICAL DATA Dimensions in mm 

Collector connected to case 

T0-3 

5/84 516 



---------------

THERMAL DATA 

Rth i-case Thermal resistance junction-case 

' i 

MJ802 
MJ4502 

max 0.875 °C/W 

ELECTRICAL CHARACTERISTICS 1Tcase=25°C unless otherwise specified) 

Parameter Test conditions Min. Typ. Max. Unit 

V CEO(susl * Collector-emitter lc=200mA 90 v 
sustaining voltage 
Us=OI 

I ceo Collector cutoff Vc8 =100V 1 rnA 
current (IE= 0) T case= 150°C 5 rnA 

lEBO Emitter cutoff VEe=4V 1 rnA 
current Uc = 01 

V CER(susl* Collector-emitter lc=200mA 100 v 
sustaining voltage 
{RsE=100DI 

hFE* DC current gain lc=7.5A VcE=2V 25 100 -

VcE!satl* Collector-emitter lc=7.5A 18 =0.75A 0.8 v 
saturation voltage 

VeE(satl* Base-emitter lc=7.5A 18 =0.75A 1.3 v 
saturation voltage 

VeE* Base-emitter voltage lc=7.5A VcE=2V 1.3 v 

fr Transition frequency lc=1A VeE= 10V 2 MHz 
f=1MHz 

*Pulsed: pulse duration = 300f.IS, duty cycle ~2% 
For PNP type voltage and current values are negative 
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MJ802 
MJ4502 

Safe operating areas 
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EPITAXIAL-BASE NPN/PNP 

COMPLEMENTARY POWER DARLINGTONS 

The MJ 900, MJ 901, MJ 1 000 and MJ 1 001 are silicon epitaxial-base transistors in 
monolithic Darlington configuration, and are mounted in Jedec T0-3 metal case. They 
are intended for use in power linear and switching applications. 
The PNP types are the MJ 900 and MJ 901 and their complementary NPN types are the 
MJ 1 000 and MJ 1 001 respectively. 

ABSOLUTE MAXIMUM RATINGS PNP• MJ 900 MJ 901 

NPN MJ1000 MJ1001 

60V BOV 
60V BOV 

Vc60 Collector-base voltage (IE= 0) 
VcEO Collector-emitter voltage (1 6 = 0) 
VEBO Emitter-base voltage (lc = 0) 5V 
lc Collector current BA 
16 Base current 0.1A 

90W 
-65 to 200 ·c 

200 ·c 
P101 Total power dissipation at Tease~ 25 •c 
T519 Storage temperature 
Ti Junction temperature 

• For PNP types voltage and current values are negative 

MECHANICAL DATA Dimensions in mm 

Collector connected to case 

T0-3 
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THERMAL DATA 

R1h i-case Thermal resistance junction-case 

MJ900 
MJ90J 
MJ1000 
MJ1001 

max 1.94 •c;w 

ELECTRICAL CHARACTERISTICS 0 (Tease = 25°C unless otherwise specified) 

Parameter Test conditions 

leER Collector cutoff for MJ900 and MJ1 000 
current (RaE= 1 k!J) VeE= 60 V 

for MJ901 and MJ1 001 
VeE= 80 V 
T case= 150oC 
for MJ900 and MJ1 000 
VeE= 60V 
for MJ901 and MJ1 001 
VeE= 80 V 

leEO Collector cutoff for MJ900 and MJ1 000 
current (1 8 = 0) VeE= 30V 

for MJ901 and MJ1 001 
VeE= 40 V 

lEBO Emitter cutoff VEB = 5 V 
current (le = 0) 

VeEo (sust Collector-emitter lc = 100mA 
sustaining voltage for MJ900 and MJ1 000 
(1 8 = 0) for MJ901 and MJ1 001 

VeE (sat) * Collector-emitter le =3A Is = 12mA 
saturation voltage le =SA Is = 40mA 

VBE * Base-emitter voltage le =3A VeE= 3 V 

hFE * DC current gain le =3A VeE= 3 V 
le = 4 A VeE= 3 V 

* Pulsed: pulse duration = 300 fLS, duty cycle = 1 .5% 
• For PNP types current and voltage values are negative 
For characteristic curves see the 2N 6053/55 series 
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Min. Typ. Max. Unit 

1 rnA 

1 rnA 

5 rnA 

5 rnA 

0.5 rnA 

0.5 rnA 

2 rnA 

60 v 
80 v 

2 v 
4 v 

2.5 v 

1000 -
750 -



EPITAXIAL-BASE NPN/PNP 

COMPLEMENTARY POWER DARLINGTONS 

The MJ 2500, MJ 2501, MJ 3000 and MJ 3001 are silicon epitaxial-base transistors in 
monolithic Darlington configuration and are mounted in Jedec T0-3 metal case. They are 
intended for use in power linear and switching applications. 
The PNP types are the MJ 2500 and MJ 2501 and their complementary NPN types are the 
MJ 3000 arld MJ 3001 respectively. 

ABSOLUTE MAXIMUM RATINGS PNPO MJ2500 MJ2501 

NPN MJ3000 MJ3001 

60V BOV 
60V BOV 

Vcso Collector-base voltage (IE= 0) 
VcEo Collector-emitter voltage (1 8 = 0) 
VEBO Emitter-base voltage (lc = 0) 5V 
lc Collector current 10A 
18 Base current 0.2A 

150W 
-65 to 200 •c 

200 ·c 

P101 Total power dissipation at Tease < 25 •c 
T519 Storage temperature 
Ti Junction temperature 

• For PNP types voltage and current values are negative 

MECHANICAL DATA Dimensions in mm 

Collector connected to case 

T0-3 

6/77 524 



THERMAL DATA 

R1h i-ease Thermal resistance junction-case 

MJ2500 
MJ2501 
MJ3000 
MJ3001 

max 1.17 °C/W 

ELECTRICAL CHARACTERISTICS o (Tease = 25 oc unless otherwise specified) 

Parameter Test conditions 

leER Collector cutoff for MJ2500 and MJ3000 
current (R8E = 1 kQ) VeE= 60V 

for MJ2501 and MJ3001 
VeE= 80 V 
Tease= 150oC 
for MJ2500 and MJ3000 
VeE= 60 V 
for MJ2501 and MJ3001 
VeE= 80 V 

I cEO Collector cutoff for MJ2500 and MJ3000 
current (1 8 = 0) VeE= 30V 

for MJ2501 and MJ3001 
VeE= 40 V 

lEBO Emitter cutoff VEB = 5 v 
current (lc = 0) 

V cEo (sus>* Collector-emitter lc = 100mA 
sustaining voltage for MJ2500 and MJ3000 
(1 8 = 0) for MJ2501 and MJ3001 

VcE(sat) * Collector-emitter lc =5A Is = 20mA 
saturation voltage lc = 10 A Is = 50mA 

VsE * Base-emitter voltage lc = 5A VeE= 3 V 

hpE * DC current gain lc =5A VeE= 3 V 

• Pulsed: pulse duration = 300 f.LS, duty cycle = 1 .5% 
° For PNP types current and voltage values are negative 
For eharac~eris~lc curves see the 2N6050 /57 series 
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Min. Typ. Max. Unit 

1 mA 

1 mA 

5 mA 

5 mA 

1 mA 

1 mA 

2 mA 

60 v 
80 v 

2 v 
4 v 

3 v 

1000 --



MJ2955. 
EPITAXIAL-BASE PNP 

POWER LINEAR AND SWITCHING APPLICATIONS 

The MJ 2955 is a silicon epitaxial-base PNP power transistor in Jedec T0-3 metal case. It 
is intended for power switching circuits, series and shunt regulators, output stages and 
hi-fi amplifiers. 

ABSOLUTE MAXIMUM RATINGS 

Collector-base voltage (IE= 0) 
Collector-emitter voltage (R8 E:s; 100 Q) 
Collector-emitter voltage (1 8 = 0) 
Emitter-base voltage (lc = 0) 
Collector current 
Base current 
Total power dissipation at Tcase:s; 25 ·c 
Storage temperature 
Junction temperature 

INTERNAL SCHEMATIC DIAGR:~: 

MECHANICAL DATA 

Collector connected to case 

6/77 526 

-100 v 
-70 v 
-60 v 

-7 v 
-15 A 

-7 A 
150 w 

-65 to 200 •c 
200 ·c 

Dimensions in mm 

! 

T0-3 



~--

f 

THERMAL DATA 

R1h i-case Thermal resistance junction-case 

r J 
I 
I 
I 

H.' H 0 ¥ .~/ 

· MJ2955 

max 1.17 ·c;w 

ELECTRICAL CHARACTERISTICS (Tease = 25 ·c unless otherwise specified) 

Parameter Test conditions 

)CEX Collector cutoff VeE= -1 OOV 
current (V8 E = 1.5V) VeE= -100V T case= 150•c 

I cEO Collector cutoff VeE= -30 V 
current (18 = 0) 

lEBO Emitter cutoff V8E = 7 V 
current Oc = 0) 

V CER (sus)* Collector-emitter lc = -200mA 
sustaining voltage 
(RsE = 100 Q) 

V CEO (sus>* Collector-emitter lc = -200mA 
sustaining voltage 
(1 8 = 0) 

VCE(sat) * Collector-emitter lc = -4 A Is = -0.4A 
saturation voltage lc = -10 A Is = -3.3A 

VsE* Base-emitter voltage lc = -4A VeE= -4 V 

hFE * DC current gain lc = -4 A VeE= -4 V 
lc = -10 A VeE= -4 V 

fr Transition frequency lc = -0.5A VeE= -10V 

* Pulsed: pulse duration = 300 f.LS, duty cycle = 1 .5% 
For characteristic curves see the 2N 5875 series 

527 

Min. Typ. Max. Unit 

-1 rnA 
-5 rnA 

-0.7 rnA 

-5 mA 

-70 v 

-60 v 

-1.1 v 
-3 v 

-1.8 v 

20 70 -
5 -

4 MHz 



MJ4030 MJ4033 
MJ4031 MJ4034 
MJ4032 MJ4035 EPITAXIAL-BASE NPN I PNP 

GENERAL PURPOSE 

The MJ4030/31/32/33/34/35 are medium-power silicon Darlington in Jedec T0-3 metal 
case, intended for use in general purpose and amplifier applications. 

ABSOLUTE MAXIMUM RATINGS PNP* MJ4030 MJ4031 MJ4032 
NPN MJ4033 MJ4034 MJ4035 

Vcso Collector-base voltage (IE= 0) 60V BOV 100V 
VcEo Collector-emitter voltage (1 8 = 0) 60V BOV 100V 
VEBO Emitter-base voltage (lc = 0) 5V 
lc Collector current 16A 
Is Base current 0.5A 
Ptot Total power dissipation atT case .;;;:25°~ 150W 
T stg Storage temperature -65 to 200°C 
TJ Junction temperature 2oooc 

* For PNP types voltage and current values are negative 

INTERNAL SCHEMATIC DIAGRAMS 

MECHANICAL DATA Dimensions in mm 

Collector connected to case 

T0-3 

10/82 528 



I 
I 

THERMAL DATA 

Rth i-case Thermal resistance junction-case 

' MJ4030 MJ4033 
MJ4031 MJ4034 
MJ4032 MJ4035 

max. 1.17 °C/W 

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

Parameter Test conditions 

I cEo Collector cutoff VeE =30V Is= 0 
current (I 8 = 0) MJ4030/33 

VeE= 40V Is =0 
MJ4031/34 
VeE= 50V 18 =0 
MJ4032/35 

lEBO Emitter cutoff V 8 E = 5V lc = 0 
current (I c = 0) 

leER Collector cutoff for MJ4030/33 Ves = 60V 
current (RaE = 1 Kn) for MJ4031/34 Ve8 = BOV 

for MJ4032/35 Ve8 = 100V 
T case= 150°C 
for MJ4030/33 Ve 8 = 60V 
for MJ4031/34 Ve8 = BOV 
for MJ4032/35 Ves = 100V 

v(BR)CEO * Collector-emitter le = 100mA Is= 0 
Breakdown voltage for MJ4030/33 

for MJ4031/33 
for MJ4032/35 

V CE(sat) * Collector-emitter lc = 10A 18 = 40mA 
saturation voltage le = 16A 18 =SOmA 

VaE * Base-emitter voltage lc = 10A VeE= 3V 

hFE * DC Current gain lc = 10A VeE= 3V 

* Pulsed: pulse duration =300 JlS, duty cycles< 2%. 
For PNP types voltage and current values are negative. 
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Min. Typ. Max. Unit 

3 mA 

3 mA 

3 mA 

5 mA 

1 mA 
1 mA 
1 mA 

5 mA 
5 mA 
5 mA 

60 v 
80 v 
100 v 

2.5 v 
4 v 

3 v 

1000 -



MJ10004 
MJ10004P 
MJ10005 
MJ10005P EPITAXIAL PLANAR NPN 

HIGH POWER FAST SWITCHING 

The MJ10004/10005 are silicon darlington transistors with integrated base-emitter speed
up diode, mounted in Jedec T0-3 metal case designed for high-power, fast switching ap
plications. The MJ10004P and MJ10005P are mounted in SOT-93 case similar to T0-218. 

ABSOLUTE MAXIMUM RATINGS 

VcEo Collector-emitter voltage (1 8 = 0) 
VcEx Collector-emitter voltage (VeE= -5V) 
VcEv Collector-emitter voltage (VeE= 1.5V) 
VEBO Emitter-base voltage Oc = 0) 
lc Collector current 
I eM Collector peak current 
Is Base current 
IsM Base peak current 

Ptot Total power dissipation at T case ~ 25°C 

Tstg Storage temperature 
Ti Junction temperature 

INTERNAL SCHEMATIC DIAGRAM 

MECHANICAL DATA 

Collector connected to case 

T0-3 

10/84 

,---------------, 
' 

B I 
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1 
I 
I 
I 
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MJ10004/4P MJ10005/5P 

350V 400V 
400V 450V 
450V 500V 

8V 
20A 
30A 
2.5A 
5A 

T0-3 SOT-93 
175W 150W 

-65 to 200°C -65 to 175°C 
2oooc 

Rl TYP. 250n 
R2 TYP. 5oon 

175°C 

Dimension in mm 

Collector connected to tab 

0.5 
25 

(sim. to T0-218) SOT-93 



THERMAL DATA 

Rth l-ease Thermal resistance junction-case 

MJ10004 
MJ10004P 
MJ10005 
MJ10005P 

max. 

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

Parameter Test conditions Min. Typ. Max. 

leER Collector cutoff V CE = Rated V CEV 
current (ReE =SOil) T case = 1 00°C 5 

lcEV Collector cutoff V cEv = Rated Value 0.25 
current (V BE = 1.5V) V cEv = Rated Value 

Tease= 150°C 5 

lEBO Emitter cutoff VEe= 2V 175 
current lie= 0) 

V CEO(susi Collector-emitter lc = 250mA 
sustaining voltage V Clamp = Rated V CEO 
lie= 0) for MJ10004/4P 350 

for MJ10005/5P 400 

V cEX(susi Collector-emitter lc =2A 
sustaining voltage V Clamp = Rated V CEX 
(VeE= -5V) T case= 100°C 

for MJ10004/4P 400 
for MJ10005/5P 450 
lc = 10A T case = 1 00°C 
V Clamp = Rated V CEX 
for MJ10004/4P 275 
for MJ10005/5P 325 

V cE<satJ * Collector-emitter lc = 10A 18 = 400m~ 1.9 
saturation voltage lc = 20A 18 =2A (o)3 

lc = 10A 18 = 400mA 
T case= 100oC 2.5 

V BE<satJ * Base-emitter lc = 10A 18 = 400mA 2.5 
saturation voltage lc = 10A 18 = 400mA 

T case= 1 00°C 2.5 

lo) For MJ10004P/5P = 5V max. 

531 

°C/W 

Unit 

rnA 

rnA 

rnA 

rnA 

v 
v 

v 
v 

v 
v 

v 
v 

v 

v 

v 



MJ10004 
MJ10004P 
MJ10005 
MJ10005P 

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

Parameter Test conditions 

hFE * DC current gain le = 5A VeE= 5V 
le = 10A VeE= 5V 

vt * Diode forward voltage IF= 10A 

hte Small-signal le = 1A VeE= 10V 
current gain ftest=1MHz 

Cob Output capacitance Ve 8 = 10V IE= 0 
ftest = 100MHz 

ton Turn-on time 
Vee= 250V le = 10A 

ts Storage time 
lsi = -1 82 = 400mA 
V BE(off) = 5V 

tf Fall time 
tp = 50J1s duty cycle -2% 

*Pulsed: pulse duration= 300 J1 duty cycle= 1.5%. 

For characteristics curves see BUT13/P series. 
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Min. Typ. Max. 

50 600 
40 400 

1.8 5 

10 

100 325 

0.5 0.8 

1 1.5 

0.3 0.5 

Unit 

-· 
-

v 

-

pF 

JlS 

JlS 

JlS 



EPITAXIAL-BASE NPN/PNP 

, · r j MJ11011 MJ11012 
·, ' MJ11013 MJ11014 

MJ11015 MJ11016 

COMPLEMENTARY POWER DARLINGTONS 

The MJ11011/12/13/14/15/16 are epitaxial-base silicon transistors in monolithic Darlington 
configuration in Jedec T0-3 metal case. They are intended for general purpose and amplifier 
applications. 

ABSOLUTE MAXIMUM RATINGS 

Vceo Collector-emitter voltage lis= 0) 
Vcso Collector-base voltage lie= 0) 
VESO Base-emitter voltage lie= 0) 
lc Collector current 
Is Base current 

PNP MJ11011 MJ11013 MJ11015 

NPN MJ11012 MJ11014 MJ11016 

60V 90V 120V 
60V 90V 120V 

5V 
30A 
1A 

Ptot Total power dissipation at Tease ~25°C 200W 
Tstg Storage temperature -65 to 200°C 
Ti Junction temperature 200°C 

For PNP types voltage and current values are negative 

INTERNAL SCHEMATIC DIAGRAMS 
c c 

NPN ~-------~ 

B I I 
I I 

I I 
I I R1 = BKII 
L------~ R2 = 6011 

PNP ,-----
1 

B I 

: I 
I R I R1 = BKII 
L _______ -~ R2 = 6011 

5·103611 

MECHANICAL DATA Dimensions in mm 

Collector connected to case 

T0-3 
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MJ11011 MJ11012 
MJ11013 MJ11014 
MJ11015 MJ11016 

THERMAL DATA 

Rth i-case Thermal resistance junction-case max 0.87 °C/W 

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

Parameter Test conditions Min. Typ. Max. Unit 

I cEO Collector cutoff VcE=50V 1 rnA 
current (1 8 = 0) 

lEBO Emitter cutoff VEs=5V 5 rnA 
current Uc = 0 

leER Collector cutoff VeE= rated VcEo 1 rnA 
current (RsE = 1 K!J) Tcase=150°C 

V CE = rated V CEO 5 rnA 

V CEO(susl * Collector-emitter lc= 100mA 
sustaining voltage I\IIJ11011, MJ11012 60 v 
Us= 0) MJ11013, MJ11014 90 v 

MJ11015, MJ11016 120 v 

hFE* DC current gain lc=20A VcE=5V 1000 -
lc=30A VcE=5V 200 -

VcE(satl* Collector-emitter lc=20A 18 =200mA 3 v 
saturation voltage lc=30A ls=300mA 4 v 

VsE(satl* Base-emitter lc=20A ls=200mA 3.5 v 
saturation voltage lc=30A 18 =300mA 5 v 

hte Small signal lc= 10A VcE=3V 4 -
current gain f= 1MHz 

* Pulsed: pulse duration = 300 p.s, duty cycle ~ 1.5% 
For PNP devices voltage and current values are negative 

534 



Safe operating areas 

DC current gain (NPN types) 
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Saturation voltages (PNP types) 
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Small signal current gain (NPN types) 
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EPITAXIAL PLANAR NPN I PNP 

COMPLEMENTARY POWER TRANSISTORS 

f f' MJE110 MJE180 
MJE171 MJE181 
MJE172 MJE182 

The MJE170, MJE171, MJE172 (PNP types) and MJE180, MJE181, MJE182 (NPN types) are 
silicon epitaxial planar, complementary transistors in Jedec T0-126 plastic package, they are 
designed for low power audio amplifier and low current, high speed switching applications. 

PNP MJE170 

ABSOLUTE MAXIMUM RATINGS NPN MJE180 

VcEO Collector-emitter voltage lis= 0) 40V 
Vcso Collector-base voltage {IE= 0) 60V 
VEBO Base-emitter voltage lie= 0) 
lc Collector current 
I eM Collector peack current 
Is Base current 

Ptot Total power dissipation at Tease ,;;;25°C 
Tstg Storage temperature 

Ti Junction temperature 

For PNP types voltage and current values are negative 

INTERNAL SCHEMATIC DIAGRAMS 

:~: 
MECHANICAL DATA 

'" c 

I 

_j Q9~' 1? __ 
058 

(1) Wtlhln th1s region the cross-section of the leads ts uncontrolled 
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22JL 
LH 

MJE171 MJE172 

MJE181 MJE182 

60V BOV 
80V 100V 
7V 
3A 
6A 
1A 

12.5W 
-65 to 150°C 

150°C 

Dimensions in mm 

SOT-32 (T0-126) 
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; r ! MJE170 MJE180 
MJE171 MJE181 
MJE172 MJE182 

' -
- ! ' 
~· ! I ) 
'-~/ / •"' 

THERMAL DATA 

Rth j-amb 

Rth j-case 

Thermal resistance junction-ambient 
Thermal resistance junction-case 

max 83.4 °C/W 
max 10 °C/W 

ELECTRICAL CHARACTERISTICS 1Tcase=25°C unless otherwise specified! 

Parameter Test conditions Min. Typ. Max. Unit 

I ceo Collector cutoff V CB = rated V CBO 0.1 p.A 
current lle=Ol T case= 150°C 0.1 rnA 

leeo Emitter cutoff VEe=7V 0.1 p.A 
current lie= 0) 

V CEO(susl * Collector-emitter lc=10mA 
sustaining voltage for MJE170, MJE180 40 v 

for MJE171, MJE181 60 v 
for MJE172, MJE182 80 v 

VcE(satl* Collector-emitter lc=0.5A le=50mA 0.3 v 
saturation voltage lc= 1.5A 16 =0.15A 0.9 v 

lc=3A le=0.6A 1.7 v 

VsEisatl* Base-emitter lc=1.5A 16 =0.15A 1.5 v 
saturation voltage lc=3A 16 =0.6A 2 v 

VeE* Base-emitter voltage lc=0.5A Vce=1V 1.2 v 

hFE* DC current gain lc=0.1A Vce=1V 50 250 -
lc=0.5A VcE=1V 30 -
lc= 1.5A VcE=1V 12 -

h Transition frequency lc=0.1A Vce=10V 
f=10MHz 50 MHz 

Ccso Collector-base Vcs=10V; le~O; f=0.1MHz 
capacitance for MJE170, MJE172 60 pF 

for MJE180, MJE1821 40 pF 

* Pulsed: pulse duration = 300 p.S, duty cycle "1.5% 
For PNP types voltage and current values are negative 
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Safe operating areas 
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EPITAXIAL-BASE NPN/PNP 

COMPLEMENTARY POWER TRANSISTORS 

' f MJE200 
MJE210 

PRELIMINARY DATA 

The MJE200 (NPN type) and MJE210 (PNP type) are silicon epitaxial-base transistors in Je
dec T0-126 plastic package, designed for low voltage, low power, high gain audio amplifier 
applications. 

ABSOLUTE MAXIMUM RATINGS 

Vcso Collector-base voltage (IE=Ol 
VcEo Collector-emitter voltage Us= 0) 
VEso Emitter-base voltage (lc = 0) 
lc Collector current 
lcM Collector peak current 
Is Base current 
Ptot Total power dissipation at Tease ~25°C 

at Tamb ~25°C 
T519 Storage temperature 
Ti Junction temperature 

For PNP type voltage and current values are negative 

INTERNAL SCHEMATIC DIAGRAMS 

:~: 
MECHANICAL DATA 
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(1) Within th•s region the cross-seelion of the leads Is uncontrolled 
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:~: 

40 v 
25 v 
8 v 
5 A 

10 A 
A 

15 w 
1.5 w 

-65 to 150 oc 
150 oc 

Dimensions in mm 

SOT-32 (T0-1261 
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:. MJE200 
MJE210 

THERMAL DATA 

Rth j-amb 
Rth j-case 

Thermal resistance junction-ambient 
Thermal resistance junction-case 

max 83.4 
max 8.34 

°C/W 
°C/W 

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

Parameter Test conditions 

leso Collector cutoff Ve8 =40V 
current (IE= 0) Ves=40V Tease= 125°C 

lEBO Emitter cutoff VEs=8V 
current (le = 0) 

V eEOisusl * Collector-emitter le=10mA 
sustaining voltage 

VeEisatl * Collector-emitter le=0.5A ls=50mA 
saturation voltage le=2A ls=0.2A 

le=5A Is= 1A 

VsE(sat!* Base-emitter le=5A ls=1A 
saturation voltage 

VsE * Base-emitter voltage le=2A VeE=1V 

hFE * DC current gain le=0.5A VeE= 1V 
le=2A VeE= 1V 
le=5A VeE=2V 

fT Transition frequency le=0.1A VeE=10V 
f=10MHz 

Ceso Collector-base Ve8 =10V; IE=O; f=0.1MHz 
capacitance for MJE200 

for MJE201 

* Pulsed: pulse duration = 300 p,s, duty cycle ~ 1.5% 
For PNP type voltage and current values are negative 
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Min. Typ. Max. Unit 

100 nA 
100 p,A 

100 nA 

25 v 

0.3 v 
0.75 v 

1.8 v 

2.5 v 

1.6 v 

70 -
45 180 -
10 -

65 MHz 

80 pF 
120 pF 
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EPITAXIAL PLANAR NPN I PNP 

HIGH VOLTAGE POWER TRANSISTORS 

· MJE340 MJE350 
MJE340T MJE350T 
SGS340 SGS350 

PRELIMINARY DATA 

The MJE340, MJE340T, SGS340 are silicon epitaxial planar NPN transistors intended for 
use in medium power linear and switching applications. They are respectively mounted in 
T0-126, T0-220 and SOT -82 package. 
The complementary PNP types (the MJE350, MJE350T, SGS350) have same characteristics 
of NPN types but voltage and current values are negative. 

ABSOLUTE MAXIMUM RATINGS 

V CEO Collector-emitter voltage (I 6 = 0) 300 v 
VEeo Emitter-base voltage (lc = 0) 3 v 
lc Collector current 0.5 A 
P101 Total power dissipation at T case ~ 25°C 20.8 w 
T stg Storage temperature -65 to 150 oc 
Ti Junction temperature 150 oc 

INTERNAL SCHEMATIC DIAGRAMS 

.::4: 
MECHANICAL DATA Dimensions in mm 

Collector connected to tab 

27"""" 78''"" 

T0-126 (SOT-32) T0-220 SOT-82 

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

Rth l-ease Thermal resistance junction-case max. 6.0 °C/W 

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

Parameter Test conditions Min. Typ. Max. Unit 

I ceo Collector cutoff Vee= 300V 100 p.A 
current (IE = 0) 

JEBO Emitter cutoff VEe= 3V 100 p.A 
current Oe = 0) 

V eEO(su.:i Collector-emitter le = 1mA 300 v 
sustaining voltage 
Os = 0) 

hFE DC current gain le = 50mA VeE= 10V 30 240 -

* Pulsed: pulse duration= 300 p.s, duty cycle,;;;;; 2%. 
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Safe operating areas 
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EPITAXIAL-BASE NPN/PNP 

1 r 
1 ·. 

t r 
MJE370 
MJE520 

PRELIMINARY DATA 

COMPLEMENTARY MEDIUM POWER TRANSISTORS 

The MJE370 (PNP type) and the MJE520 (NPN type) are silicon epitaxial-base transistors in 
Jedec T0-126 plastic package, designed for use in general purpose amplifier and switching 
circuits. 

ABSOLUTE MAXIMUM RATINGS 

Vcso Collector-base voltage Ue=O) 
Vceo Collector-emitter voltage (1 8 = 0) 
Veso Emitter-base voltage Uc = 0) 
lc Collector current 
lcM Collector peak current 
Is Base current 
P101 Total power dissipation at T case :(25°C 
T519 Storage temperature 
Ti Junction temperature 

For PNP type voltage and current values are negative 

INTERNAL SCHEMATIC DIAGRAMS 

:~: 
MECHANICAL DATA 

-C 

. J o.s~· l, 
058 

(1) Wtthin this region the cross-section of the leads Is uncontrolled 

553 

c-

22Jl 
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30 v 
30 v 
4 v 
3 A 
7 A 
2 A 

25 w 
-65 to 150 oc 

150 oc 

Dimensions in mm 

SOT-32 IT0-126) 
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MJE370 
MJE520 

THERMAL DATA 

Rth j-case Thermal resistance junction-case max 5 

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

Parameter Test conditions Min. Typ. Max. 

lcso Collector cutoff Vc8 =30V 100 
current (IE= 0) 

lEBO Emitter cutoff VE8 =4V 100 
current Oc = 0) 

V CEO(susl * Collector-emitter lc= 100mA 30 
sustaining voltage 

hFE* DC current gain lc=1A VcE=1V 25 

* Pulsed: pulse duration = 300 p,s, duty cycle ,:;; 1.5% 
For PNP types voltage and current values are negative 
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°C/W 

Unit 

p,A 

p,A 
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Transition frequency (NPN type) 
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EPITAXIAL-BASE NPN/PNP 

COMPLEMENTARY POWER TRANSISTORS 

MJE371 
MJE521 

PRELIMINARY DATA 

The MJE521 is a silicon epitaxial-base NPN transistors in Jedec T0-126 plastic package, in
tended for use in 5 to 20W audio amplifiers, general purpose amplifier and switching circuits. 
The complementary PNP type is the MJE371. 

ABSOLUTE MAXIMUM RATINGS 

Vc8o Collector-base voltage (IE=O) 
VcEO Collector-emitter voltage (1 8 = 0) 
VEso Emitter-base voltage Oc = 0) 
lc Collector current 
lcM Collector peak current 
Is Base current 
P101 Total power dissipation at Tease ~25°C 
T519 Storage temperature 
Ti Junction temperature 

For PNP type voltage and current values are negative 

INTERNAL SCHEMATIC DIAGRAMS 

:~: 
MECHANICAL DATA 

1?. 
058 

(1) Wllhln this reg1on the cross-section of the leads Is uncontrolled 
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MJE371 
MJE521 

THERMAL DATA 

Rth j-case Thermal resistance junction-case max 3.12 °C/W 

ELECTRICAL CHARACTERISTICS 1Tcase=25°C unless otherwise specified) 

Parameter Test conditions 

lcso Collector cutoff Vc8 =40V 
current lie= 01 

lEBO Emitter cutoff Ve8 =4V 
current lie= 01 

V CEO!susl * Collector-emitter lc=0.1A 
sustaining voltage 

hFE * DC current gain lc=1A VcE=1V 

* Pulsed: pulse duration = 300 p.s, duty cycle :;;;; 1.5% 
For PNP type voltage and current values are negative 
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Min. Typ. Max. Unit 

100 p.A 

100 p.A 

40 v 

40 -
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EPITAXIAL-BASE NPN/PNP 

MEDIUM POWER DARLINGTONS 

MJEBOO MJE700 
MJEBOl MJE701 
MJE802 MJE702 

, MJE803 MJE703 

The MJESOO, MJE801, MJE802 and MJE803 are silicon epitaxial'-base NPN power transis
tors in monolithic Darlington configuration and are mounted in Jedec T0-126 plastic package. 
They are intended for use in medium power linear and switching applications. 

The complementary PNP types (the MJE700, MJE701, MJE702 and MJE703 respectively) 
have same characteristics of NPN types but voltage and current values are negative. 

ABSOLUTE MAXIMUM RATINGS 

Vceo 
Vceo 
Veeo 
lc 

Collector-base voltage Oe = 0) 
Collector-emitter voltage (1 8 = 0) 
Emitter-base voltage Oc = 0) 
Collector current 
Base current le 

ptot 
Tstg 

Total power dissipation at Tease~ 25 "C 
Storage temperature 

lj Junction temperature 

INTERNAL SCHEMATIC DIAGRAMS 

NPN 

MECHANICAL DATA 

(t}W1Ih1n lh1s t@'QIOI'I thecross-~chon of the It-ads IS uncontrolled 

2.7max 

12 
058 
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PNP 

"'" 

MJESOO MJE802 
MJE801 MJE803 

60V SOV 
60V SOV 

5V 
4A 

0.1A 
40W 

-60 to 150 "C 
150 "C 

Dimensions in mm 

T0-126 (SOT-32) 
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MJE800 MJE700 
MJE801 MJE701 
MJE802 MJE702 
MJE803 MJE703 

THERMAL DATA 

Rth j-case Thermal resistance junction-case max 3.13 OC/W 

ELECTRICAL CHARACTHERISTICS (Tease =25 OC unless otherwise specified) 

Parameter Test conditions Min. Typ. Max. Unit 

1eso Collector cutoff Ves = rated Veso 100 f.! A 
current (IE = 0) Ve8 = rated Veso 

Tease= 100 OC 500 f.! A 

leEO Collector cutoff VeE = rated VeEo 100 f.! A 
current (1 8 = 0) 

JEBO Emitter cutoff VEB = 5V 2 rnA 
current (le = 0) 

V eEO(su~J Collector-emitter le = 50 rnA 
sustaining voltage for MJESOO, MJE801 60 v 
Os = 0) for MJE802, MJE803 80 v 

VeE(sati Collector-emitter le = 4A 18 = 40mA 3 v 
saturation voltage for MJESOO, MJE802 

le = 1.5A 18 = 30mA 2.5 v 
for MJE801, MJE 803 

le = 2A 18 = 40mA 2.8 v 
VsE * Base-emitter voltage le = 4A VeE = 3V 3 v 

for MJESOO, MJE802 
le = 1.5A VeE = 3V 2.5 v 

for MJE801, MJE803 
le = 2A VeE = 3V 2.5 v 

hFE * DC current gain le = 4A VeE = 3V 100 -
for MJESOO, MJE802 

le = 1.5A VeE = 3V 750 -
for MJE801, MJE803 

le = 2A VeE = 3V 750 -

hfe Small signal le = 1.5A VeE = 3V 
current gain f = 1 MHz 1 -

*Pulsed: pulse duration = 300 f.LS, duty cycle = 1.5% 
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Saturated switching characteristics 
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MJE2955T 
MJE3055T EPITAXIAL-BASE NPN/PNP 

ADVANCE DATA 

MEDIUM POWER AND SWITCHING APPLICATIONS 

1he MJE3055T is a silicon epitaxial-base NPN transistor in Jedec T0-220 package. It is 
intended for power switching circuits and general-purpose amplifiers. The complementary 
PNP type is MJE2955T. 

ABSOLUTE MAXIMUM RATINGS 

VcEo 
Vcao 
VEBO 
lc 
Ia 
Ptot 
Tst9 

Tl 

Collector-emitter voltage (I 8 = 0) 
Collector-base voltage (IE= 0) 
Emitter-base voltage lie = 0) 
Collector current 
Base current 
Total power dissipation at T case..;;; 25°C 
Storage temperature 
JUnction temperature 

For PNP type voltage and current values are negative 

INTERNAL SCHEMATIC DIAGRAMS 

.:~ 
MECHANICAL DATA 

Collector connected to tab. 
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60 
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5 
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-55 to 150 
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Dimensions in mm 
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THERMAL DATA 

Rth )-case Thermal resistance junction-case 

\ 
r \ 
' MJE2955T 

MJE3055T 

max 1.66 °C/W 

E.LECTRICAL CHARACTERISTICS (T case= 25°C unless otherwise specified) 

Parameter Test conditions 

leEo Collector cutoff VeE= 30V 
current (1 8 = 0) 

leEX Collector cutoff VeE= 70V 
current (VEeo= 1.5V) T case = 150°C 

leeo Collector cutoff Ve80 =70V 
current (IE= 0) T case = 150°C 

lEBO Emitter cutoff VEBO = 5V 
current (le = 0) 

V eEO(sus) * Collector-emitter le = 200mA 
sustaining voltage 

VeE(sat) * Collector-emitter le =4A 
sustaining voltage le = 10A 

VsE(on) * Base-emitter le =4A 
on voltage 

hFE * DC current gain le=4A 
le = 10A 

fT Transition frequency le = 500mA 
f =500KHz 

* Pulsed: pulse duration= 300 jJ.s, duty cycle.;;;; 2% 
For PNP type voltage and current values are negative 

571 

18 = 0.4A 
18 = 3.3A 

VeE= 4V 

VeE= 4V 
VeE= 4V 

VeE=10V 

Min. Typ. Max. Unit 

700 JJ.A 

1 rnA 
5 rnA 

1 rnA 
10 rnA 

5 mA 

60 v 

1.1 v 
8 v 

1.8 v 

20 70 -
5 -

2 MHz 



MJE2955T 
MJE3055T 
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EPITAXIAL PLANAR NPN 

HIGH VOLTAGE TRANSISTORS 

MJE3439 SGS3439 
MJE3440 SGS3440 

PRELIMINARY DATA 

The MJE3439, MJE3440, SGS3439 and SGS3440 are NPN silicon epitaxial planar transistors 
respectively in T0-126 and SOT-82 plastic package. They are designed for use in consumer 
and industrial line-operated applications. 

ABSOLUTE MAXIMUM RATINGS 

Vcso 
Vceo 
Veso 
lc 
Is 
Ptot 

Tstg 

Tj 

Collector-base voltage Oe = 0) 
Collector-emitter voltage (1 6 = 0) 
Emitter-base voltage (lc = 0) 
Collector current 
Base current 
Total power dissipation at Tease :s:;25°C 
Storage temperature 
Junction temperature 

INTERNAL SCHEMATIC DIAGRAM 

MECHANICAL DATA 

127,-·'' 

_J os~· 

MJE3439 MJE3440 
SGS3439 SGS3440 

2.7ma~ 

l, 
058 

450V 350V 
350V 250V 

5V 
0.3A 
0.15A 
15W 

-65 to 150°C 
150°C 

Dimensions in mm 

(1) Within this region the cross·section of the leads Is uncontrolled 

SOT-82 T0-126 (SOT-32) 
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r r 
' \, MJE3439 SGS3439 ' 

MJE3440 SGS3440 • 

THERMAL DATA 

Rth j-case Thermal resistance junction-case max 8.33 °C/W 

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

Parameter Test conditions Min. Typ_ Max. Unit 

lcso Collector cutoff for MJE3439, SGS3439 
current (IE= 0) Vc8 =350V 20 p.A 

for MJE3440. SGS3440 
Vc8 =25<lV 20 JlA 

leEV Collector cutoff for MJE3439. SGS3439 
current (VsE = -1.5V) VeE=450V 500 JlA 

for MJE3440, SGS3440 
VcE=300V 500 JlA 

I cEO Collector cutoff for MJE3439, SGS3439 
current (1 8 = 0) VcE=300V 20 JlA 

for MJE3440. SGS3440 
VcE=200V 50 p.A 

lEBO Emitter cutoff VEs=5V 20 llA 
current Oc = 0) 

VeE(satl * Collector-emitter le=50mA 18 =4 rnA 0.5 v 
saturation voltage 

VsE(satl* Base-emitter le=50mA 18 =4 rnA 0.3 v 
saturation voltage 

VsE * Base-emitter le=50mA VeE= 10V 0.8 v 
voltage 

hFE * DC current gain lc=2mA VcE=10V 30 -
lc=20mA VeE= 10V 50 200 -
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MJE3439 SGS343Q 
MJE3440 SGS3440 

ELECTRICAL CHARACTERISTICS (Continued) 

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

hte Small signal lc=5mA VcE=10V 25 -
current gain f=1KHz 

fT Transition frequency lc= 10mA VcE=10V 15 MHz 
f=5MHz 

Ccso* Collector-base Vc8 =10V IE=O 10 pf 
capacitance f=1MHz 

*Pulsed: pulse duration = 300/Ls duty cycle~ 1.5% 

Safe operating areas 
'c a 
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575 



1()2 

' 

2 

10 

0.75 

0.5 

0.25 

0 

DC current gain 
G .t,Qll -

'h=10V 

- '"~I\ 

1\ 
\~ 

: "--125"C 

6 B 

10-3 

L 6 B 

10-2 

Base-emitter voltage 

-
~ -1- \ 

.). 

~ 1- \ 

' 6 • 

25"C 
55"C 

Ill 
Ill 

L 6 B 

10-1 Ic (A) 

G-4034 

.... ....-
...,.., 

/ 

-ss•c 
25"C 

125"C 

I 
VeE= 10 V 

L 6 B 

10-3 10-2 
' 6 ' 

10-' Ic (A) 

VCE(sat 

(V) 

1,5 

0.5 

'r 
(lotiz) 

30 

20 

10 

576 

Collector-emitter saturation voltage 
G 4035 

1-FE=10 

125"C-
25"C-

-55"C- "-. 
'-..,_ 

"" " "' I 

' 6 ' 
L 6 B 4 6 6 2 

tO-' 10-2 10-• Ic <Al 

Transition frequency 

G 4036 

...,.., 
/ 

./ 

v 
/ 

v 
/ 

YcE=10V 
Tcase=2s•c 

I 

6 B 6 B 

10 Ic (mAl 



MULTIEPITAXIAL MESA NPN 

HIGH VOLTAGE POWER SWITCH 

MJE13004 
MJE13005 

The MJE13004/13005 are silicon multiepitaxial mesa NPN transistors in Jedec T0-220 
plastic package particularly intended for switch-mode applications. 

ABSOLUTE MAXIMUM RATINGS 

Collector-emitter voltage 
Collector-emitter voltage (Is = 0) 
Emitter-base (I c = 0) 
Collector current 
Collector peak .current 
Base current 
Base peak current 

VcEv 
VcEo 
VESO 
lc 
lcM 
Is 
IsM 
Ptot 
T stg 

Ti 

Total power dissipation at T case,;;;; 25°C 
Storage temperature 
Junction temperature 

INTERNAL SCHEMATIC DIAGRAM 

MECHANICAL DATA 

Collector connected to tab. 
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MJE13004 MJE13005 

600V 700V 
300V 400V 

9V 
4A 
SA 
2A 
4A 

75W 
-65 to 150°C 

150°C 

Dimensions in mm 

T0-220 
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MJE13004 
MJE13005 

THERMAL DATA 

Rth J-case Thermal resistance junction-case max. 1.67 °C/W 

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

Parameter Test conditions Min. Typ. Max. Unit 

leEV Collector cutoff for MJE13004 
current (VeE= -1.5V) VeE= 600V 1 rnA 

VeE= 600V T case = 100°C 5 rnA 
for MJE13005 
VeE= 700V 1 rnA 
VeE= 700V T case = 1 00°C 5 rnA 

lEBO Emitter cutoff VEe= 9V 1 rnA 
current Oe = 0) 

V eEO(susi Collector-emitter le = 10mA for MJE13004 300 v 
sustaining voltage for MJE13005 400 v 
Oe = 0) 

V eE(sat) * Collect_or-emitter le = 1A 16 = 0.2A 0.5 v 
saturation voltage le =2A 18 = 0.5A 0.6 v 

le =4A 16 = 1A 1 v 

VeE(sat) *Base-emitter le = 1A 18 = 0.2A 1.2 v 
saturation voltage le =2A 18 = 0.5A 1.6 v 

hFE DC current gain le = 1A VeE= 5V 10 30 60 -
le =2A VeE= 5V 8 40 -

ton Turn-on time 0.8 /).S 
le =2A 

ts Storage time le1 = -1 82 = 0.4A 4 /).S 
Vee= 250V 

tf Fall time 0.9 p.s 

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

I - Area of permissible ope
ration during turn-on 
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and tp ~ 0.25 Jls. 
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Saturated switching characteristics 
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MJE13006 
MJE13007 
MJE13007A MULTIEPITAXIAL MESA NPN 

MOTOR CONTROL, SWITCH REGULATORS 

The MJE13006, MJE13007 and MJE13007A are silicon multiepitaxial mesa NPN transistors. 
They are mounted in Jedec T0-220 plastic package, intended for use in motor controls, 
switching regulator's etc. 

ABSOLUTE MAXIMUM RATINGS 

VcEo 
VcEv 
VEBO 

lc 

Collector-emitter voltage (V8 =0) 
Collector-emitter voltage 
Emitter-base voltage (lc = 0) 
Collector current 
Collector peak current 
Base current 
Base peak current 
Emitter current 
Emitter peak current 

I eM 
Is 
IsM 
IE 

IEM 
Ptot 

Tstg 

Tj 

Total power dissipation at Tease ~25°C 
Storage temperature 
Junction temperature 

INTERNAL SCHEMATIC DIAGRAM 

MECHANICAL DATA 

Collector connected to tab. 

2/84 582 

MJE13006 MJE13007 MJE13007A 

300V 
600V 

400V 
700V 
9V 
8A 
16A 
4A 
8A 
12A 
24A 
BOW 

-65 to 150°C 
150°C 

400V 
850V 

Dimensions in mm 

T0-220 



THERMAL DATA 

R1h 1-case Thermal resistance junction-case 

MJE13006 
MJE13007 
MJE13007A 

max 1.56 °C/W 

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

Parameter Test conditions Min. Typ. Max. Unit 

lEBO Emitter cutoff VEB=9V 1 mA 
current Oc = 0) 

lcEV Collector cutoff V CEV = Rated value 1 mA 
current (VBE = 1.5V) V CEV = Rated value 

Tease= 100°C 5 mA 

V CEOisus( Collector-emitter lc= 10mA 
sustaining voltage for MJE13006 300 v 
(IB=O) for MJE13007/13007A 400 v 

VcEisatl * Collector-emitter lc=2A IB=0.4A 1 v 
saturation voltage lc=5A IB= 1A 1.5 v 

lc=8A IB=2A 3 v 
lc=5A Is= lA 
Tcase=100°C 2 v 

VsEisatl * Base-emitter lc=2A ls=0.4A 1.2 v 
saturation voltage lc=5A IB= 1A 1.6 v 

lc=5A IB= 1A 
T case = 100° C 1.5 v 

hFE * DC current gain lc=2A VcE=5V 8 40 -

lc=5A VcE=5V 6 30 -

fT Transition frequency lc=500mA VcE=10V 4 MHz 
f= 1M Hz 

CcBo Output capacitance Vc8 = 10V IE=O 110 pF 
f=0.1MHz 
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MJE13006 
MJE13007 
MJE13007A 

ELECTRICAL CHARACTERISTICS (Continued) 

Parameter Test conditions 

RESISTIVE SWITCHING TIMES (Fig. 2) 

ton Turn-on time Vee= 125V lc=5A 

ts Storage time ls,=-ls2=1A 

tt Fall time tp = 25~ts Duty Cycle < 1 % 

INDUCTIVE SWITCHING TIMES (Fig. 1) 

tr Fall time Vee= 125V lc=5A 
ls1 =1A 
tp = 25~ts Duty cycle< 1% 
Tease= 100DC 
Vee= 125V lc=5A 
ls1 = 1A 
tp = 25~ts Duty cycle~ 1% 

* Pulsed: pulse duration ~300~ts, duty cycle ~ 1.5% 

Safe operating areas 
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~ 
, , MJE13006 

MJE13007 
MJE13007A 

Fig. 1 -Switching times test circuit on inductive load, with and without antisaturation network 

+6V 

01, 02 - Fast recovery diodes 
01, Q2 - Transistors SGS: 2N5191, 2N5195 

Fig. 2 - Switching times test circuit on resistive load. 
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Fig. 3 - Forward biased accidental overload area test circuit. 

Vo 

5-6602 

Fig. 4- VcEisatl dyn. test circuit. 

+v88 =14 v 

Fig. 5 - Equivalent input schematic circuit at turn-on. 

c 

dVo = dV 1 
c 

Ci + C 
6V0 = 6V; 
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hie ~ dVo 

5- 6605/1 
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MJE13006 
MJE13007 
MJE13007A 

Fig. 6 - Remarks to VcEisatl dyn. test circuit (fig. 4) 

90'/, 

VCE(sat)dyn 

VeE( sat I 

S- 660 J 

The speed-up capacitor decreases the VeE lsatl dyn. as shown in diagram (figure 6). 
The 50nF capacitor modifies the shape of base current with a overshoot. 
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MULTIEPITAXIAL MESA NPN 
MJE13008 
MJE13009 

PRELIMINARY DATA 

HIGH VOLTAGE, HIGH SPEED, POWER SWITCHING 

The MJE13008 and MJE13009 are silicon multiepitaxial mesa NPN transistors. They are 
mounted in Jedec T0-220 plastic package, intended for use in motor controls, switching 
regulators deflection circuits, etc. 

ABSOLUTE MAXIMUM RATINGS 

VcEo 
VcEv 
VEsO 
lc 
I eM 
Is 
IsM 
IE 

IEM 

Ptot 
T stg 

Ti 

Collector-emitter voltage (Is= 0) 
Collector-emitter voltage 
Emitter-base voltage (lc = 0) 
Collector current 
Collector peak current (tp ~ 1 Oms) 
Base current 
Base peak current (tp ~ 1 Oms) 
Emitter current 
Emitter peak current 
Total power dissipation at T case ~ 25°C 
Storage temperature 
Junction temperature 

INTERNAL SCHEMATIC DIAGRAM 

MECHANICAL DATA 
·4: 

Collector connected to tab. 

591 

MJE13008 MJE13009 

300V 400V 
600V 700V 

9V 
12A 
24A 
6A 
12A 
18A 
36A 

100W 
-65 to 150°C 

150°C 

Dimensions in mm 

T0-220 
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MJE13008 
MJE13009 

THERMAL DATA 

RthJ-case Thermal resistance junction-case max 1.25 °C/W 

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

Parameter Test conditions Min .. Typ. Max. Unit 

lEBO Emitter cutoff VEB = 9V 1 rnA 
current Oe = 0) 

leEV Collector cutoff V eEv = rated value 1 rnA 
current V BE(off) = 1.5V 

V eEv = rated value 
VaE(offl = l.5V 
Tease= 100 C 5 rnA 

VeEO(sus) * Collector-emitter le = 10mA IE= 0 
sustaining voltage for MJE13008 300 v 

for MJE13009 400 v 

VeE(sat) * Collector-emitter le =5A 18 = 1A 1 v 
saturation voltage le =SA 18 = 1.6A 1.5 v 

le = 12A 18 =3A 3 v 
le =SA 18 = 1.6A 
T case = 1 00° C 2 v 

VaE(sat) * Base-emitter le =5A 18 = 1A 1.2 v 
saturation voltage le=BA 18 = 1.6A 1.6 v 

le =BA 18 = 1.6A 
T case = 1 00°C 1.5 v 

hFE * DC current gain le =5A VeE= 5V 8 40 -
le =BA VeE= 5V 6 30 -

fT Transition freq. le = 500mA VeE= 10V 4 MHz 

Cos Output capacitance Ve8 = 10V IE= 0 180 pF 
f = 0.1 MHz 

ton Turn-on time RESISTIVE LOAD 1.1 /lS 
Vee= 125V le =BA 

ts Storage time ls1=1 8 2=1.6A tp =25/lS 3 /lS 

tf Fall time Duty cycle :s;;; 1% 0.7 /lS 

* Pulsed: pulse duration= 300 /lS, duty cycle~ 2% 
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Safe operating areas 

DC current gain 
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Collector-emitter saturation volage 
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Switching times inductive load (see 
fig. 1) G 5603 -

t(IJS) ~ '• 
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MJE13008 
MJE13009 

Fig. 1 -Switching times test circuit on inductive load 

+6V 

01, 02- Fast recovery diodes 
01, 02- Transistors SGS: 2N5191, 2N5195 

Fig. 2- Switching times test circuit on resistive load and V CE (sat) dyn. test circuit 
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EPITAXIAL-BASE NPN/PNP 

POWER DARLINGTONS 

SGS120 SGS125 
SGS121 SGS126 
SGS122 SGS127 

The SGS120, SGS121 and SGS122 are silicon epitaxial-base NPN transistors in monolithic 
Darlington configuration in SOT-82 plastic package intended for use in power linear and swit
ching applications. 
The complementary PNP type are the SGS125, SGS126 and SGS127 respectively. 

ABSOLUTE MAXIMUM RATINGS 

Vcso Collector-base voltage (IE=O) 
VcEo Collector-emitter voltage (1 8 = 0) 
VEBO Emitter-base voltage Uc = 0) 
lc Collector current 
lcM Collector peak current 
I B Base current 
Pto1 Total power dissipation at Tease ,.;;25°C 

Tamb ,.;;25°C 
Tstg Storage temperature 
Ti Junction temperature 

NPN SGS120 SGS121 SGS122 
PNP SGS125 SGS126 SGS127 

60V aov 100V 
60V 80V 100V 

5V 
SA 
SA 

0.1A 
65W 
2W 

-65 to 150°C 
150°C 

For PNP types voltage and current values are negative. 

INTERNAL SCHEMATIC DIAGRAMS 
c 

NPN r-------, 

B l I 
I I 
I I 
I R I 
L ______ :_j 

MECHANICAL DATA 

PNP 

R1 = 5KI1 
R2 = 15011 

12r"· 

(1) W1thin this region the cross-section of the leads is uncontrolled 
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R1 : 5KI1 
R2 = 15011 

Dimensions in mm 

SOT-82 
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r· . -·- _.,.._ "~ 
' r ; ; 
t;. i . f j 

\ . !'· : . ·~ . ' 
' . ' 

¥ .... , .,._• ..,. 

SGS120 SGS125 
SGS121 SGS126 
SGS122 SGS127 

THERMAL DATA 

Rth j-case 
Rth j-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

max 1.92 °C/W 
max 62.5 °C/W 

ELECTRICAL CHARACTERISTICS 1Tcase=25°C unless otherwise specified) 

Parameter Test conditions Min. Typ. Max. Unit 

I cEO Collector cutoff V CE = half rated V CEO 0.5 rnA 
current lle=O) 

I ceo Collector cutoff Vee= rated Vceo 0.2 rnA 
current (IE= 0) 

lEBO Emitter cutoff VEe=5V 2 rnA 
current llc=O) 

V CEO!susl * Collector-emitter lc=30mA 
sustaining voltage for SGS 120/125 60 v 
lle=O) for SGS 121/126 80 v 

for SGS 122/127 100 v 

VcE(satl* Collector-emitter lc=3A le= 12mA 2 v 
saturation voltage lc=5A le=20mA 4 v 

VeE* Base-emitter lc=3A VcE=3V 2.5 v 
voltage 

hFE * DC current gain lc=0.5A VcE=3V 1000 -
lc=3A VcE=3V 1000 -

* Pulsed: pulse duration = 300JLS, duty cycle~2%. 
For PNP types voltage and current values are negative 
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SGS120 SGS12~ 
SGS121 SGS12~\ 
SGS122 SGS127 

(, 5259 -Safe operating areas 
l MAX PULSED f-- PULSE OPERATION* 

lc MAX CONT 
10f.Jsf-

100f.JS 1 ' \ 
1111 A 

DC OPERATION 

1\ 1\ I 

' ~ 1ms 

\ I 

*FOR SINGLE NON ~ 
REPETITIVE PULSE 

I TrIll 
SGS 120/125 
SGS121/126 

10-1 SGS122/127 
4 6 B 

10 

For the others characteristics curves see BDX33/BDX34 series 
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SGS910 BU910 
SGS9t 1 BU9t 1 
SGS912 BU912 MULTIEPITAXIAL PLANAR NPN 

HIGH VOLTAGE POWER DARLINGTONS 
The SGS91 0, SGS911, SGS912 and BU91 0, BU911, BU912 are silicon multiepitaxial planar 
NPN transistors in monolithic Darlington configuration respectively in Jedec SOT -82 
and T0-220 plastic package. They are designed for applications such as electronic ignition, 
DC and AC motor controls, solenoid drivers, etc. 

ABSOLUTE MAXIMUM RATINGS 

VcEs 
VcEo 
VEBO 
lc 
I eM 

Is 
Ptot 
Tstg 
lj 

Collector-emitter voltage (V8 E = 0) 
Collector-emitter voltage (1 8 = 0) 
Emitter-base voltage Oc = 0) 
Collector current 
Collector peak current 
Base current 
Total power dissipation at T case :(25 °C 
Storage temperature 
Junction temperature 

INTERNAL SCHEMATIC DIAGRAM 
c 

SGS910 SGS911 SGS912 
BU910 BU911 BU912 

400V 450V 500V 
350V 400V 450V 

sv 
6A 
10A 
1A 

60W 
-65 to 150 °C 

150°C 

~----------- --~ 

MECHANICAL DATA 

1/84 

,, 
-W-· II, ik 

SOT-82 

I I 
8 I 

I 
I 
I 

Dimensions in mm 

Collector connected to tab 

t-01!8 

T0-220 
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THERMAL DATA 

R1h j-<:ase Thermal resistance junction-case 

SGS910 BU910 
SGS911 BU911 
SGS912 BU912 

max 2.08 ° C/W 

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

Parameter Test conditions Min. Typ. Max Unit 

IcEs Collector cutoff V CE =rated V CES 1 mA 
current (VsE = 0) Tease= 125°C 5 rnA 

I CEO Collector cutoff V CE = rated V CEO 1 rnA 
current (I 8 = 0) 

lEBO Emitter-cutoff VEB = 5V 5 rnA 
current (lc = 0) 

VcEO(sus) * Collector-emitter lc = 100 rnA 
sustaining voltage for SGS91 0/BU91 0 350 v 
(1 8 = 0) for SGS911/BU911 400 v 

for SGS912/BU912 450 v 

VcE(sat) * Collector-emitter lc = 2.5A 18 =50 rnA 
saturation voltage for SGS910-911/BU910-911 1.8 v 

lc = 2A 18 =50 rnA 
for SGS912/BU912 1.8 v 
lc = 4A 18 =0.2A(all types) 1.8 v 

VBE(sat) * Base-emitter lc = 2.5A 18 = 50mA 
saturation voltage for SGS91 0-911 /BU91 0-911 2.2 v 

lc = 2A 18 = 50mA 
for SGS912/BU912 2.2 v 
lc =4A 18 =0.2A (all types) 2.5 v 

VF* Diode forward IF =4A 2.5 v 
voltage 

·* Pulsed: pulse duration= 300 p.s, duty cycle= 1.5% 
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SGS910 BU910 
SGS911 BU911 
SGS912 BU912 

Safe operating areas 
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SGS910 BU910 
868911 BU911 
SGS912 BU912 

DC current gain Collector-emitter saturation voltage 
G-3853/1 G-3854 

hfE 8 VCE(sal) 
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' SGS910 BU910 
SGS911 BU911 
SGS912 BU912 

Saturated switching characteristics 
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10 
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2 

hFE :50 
vee = 2sov 
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Clamped Es/b test circuit 
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SGS3055 
EPITAXIAL -BASE NPN 

POWER LINEAR AND SWITCHING APPLICATIONS 

The SGS3055 is a silicon epitaxial-base NPN transistors in Jedec T0-3 metal case. It is 
intended for power switching circuits, series and shunt regulators, output stages and high 
fidelity amplifiers. 

ABSOLUTE MAXIMUM RATINGS 

Vcso 
VeER 
VcEo 
VEBO 
lc 

Collector-base voltage (IE = 0) 
Collector-emitter (R 8 E = 100Q.) 
Collector-emitter voltage (I 8 = 0) 
Emitter-base voltage (I c = 0) 
Collector current 
Base current Is 

Ptot 
Tstg 
TJ 

Total power dissipation at T case.;;;; 25°C 
Storage temperature 
Junction temperature 

INTERNAL SCHEMATIC DIAGRAM 

MECHANICAL DATA 

Collector connected to case 

605 

100 v 
70 v 
60 v 
7 v 

15 A 
7 A 

150 w 
-65 to 200 °C 

200 °C 

Dimensions in mm 

T0-3 
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c r f' · 
1, t ' ; 

'. · I \ : SGS3055 
' ' . . _./'., .. /' __ ,/ 

THERMAL DATA 

Thermal resistance junction-case max 1.17 °C/W 

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

Parameter Test conditions Min. Typ. Max. Unit 

leEV Collector cutoff VeE= 100V 1 rnA 
current VeE= 100V T case = 150°C 5 rnA 
(V 8 E = -1.5V) 

leEO Collector cutoff VeE= 30V 0.7 rnA 
current (I 8 = 30V 

lEBO Emitter cutoff VEe =7V 2 rnA 
current (le = 0) 

VeER (sus)* Collector-emitter 
sustaining voltage 

le = 200mA 70 v 

(R 8 E = 100Q) 

V eEO(sus) * Collector-emitter 
sustaining voltage 

le = 200mA 60 v 
(1 8 = 0) 

VeE(sat) * Collector-emitter le=5A 18 =0.5A 1 v 
saturation voltage le = 10A 18 = 3.3A 3 v 

VeE * Base-emitter le =4A VeE= 4V 1.5 v 
voltage 

hFE * DC current gain le =4A VeE= 4V 20 -
le = 10A VeE= 4V 5 -

fT Transition le = 1A VeE= 4V 2.5 MHz 
frequency 

ls/b ** Second breakdown VeE= 40V 3.75 A 
collector current 
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Safe operating area 

DC current gain 
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SGS6386 
SGS6387 
SGS6388 

POWER DARLINGTONS 

EPITAXIAL-BASE NPN 
PRELIMINARY DATA 

The SGS6386, SGS6387 and SGS6388 are silicon epitaxial-base NPN transistors in monoli
thic Darlington configuration and are mounted in SOT-82 plastic package. They are intended 
for use in low e medium frequency power applications. 

ABSOLUTE MAXIMUM RATINGS 

Vcso Collector-base voltage (IE=O) 

VeER Collector-emitter voltage ( RsE = 1 OOQ) 

VcEv Collector-emitter voltage (VsE = -1.5V) 

VcEO Collector-emitter voltage (I 8 = 0) 

VEBO Emitter-base voltage Oc = 0) 

lc Collector current 

I eM Collector peak current 

Is Base current 

Ptot Total power dissipation at Tease ~25°C 

Tstg Storage temperature 

Ti Junction temperature 

INTERNAL SCHEMATIC DIAGRAM 

MECHANICAL DATA 

(1) Wilhin this region the cross-section of the leads Is uncontrolled 
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SGS6386 

40V 
40V 
40V 
40V 
5V 
BA 

Rl " lOK!l 
R2 " 150!l 

SGS6387 SGS6388 

60V BOV 
60V BOV 
60V BOV 
60V BOV 
5V 5V 
10A 10A 
15A 

0.25A 
65W 

-65 to 150°C 
150°C 

Dimensions in mm 

SOT-82 



THERMAL DATA 

Rth i-case Thermal resistance junction-case 

r 1 
I SGS6386 

SGS6387 
SGS6388 

max 1.92 °C/W 

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

Parameter Test conditions Min. Typ. Max. Unit 

lcEV Collector cutoff VcE=rated VcEo 0.3 rnA 
current (Vee= -1.5V) Vee= rated Vceo Tcase=125°C 3 rnA 

I cEO Collector cutoff V CE = rated V CEO 1 rnA 
current Ue =0) 

leeo Emitter cutoff VEe=5V 5 rnA 
current Uc = 0) 

V CEO!susl * Collector-emitter lc=0.2A 
sustaining voltage for SGS6386 40 v 

for SGS6387 60 v 
for SGS6388 80 v 

VcER(sus!* Collector-emitter lc=0.2A 
sustaining voltage for SGS6386 40 v 
(ReE=100{}) for SGS6387 60 v 

for SGS6388 80 v 

VcEV!susl * Collector-emitter lc=0.2A 
sustaining voltage for SGS6386 40 v 
(VeE= -1.5V) for SGS6387 60 v 

for SGS6388 80 v 

VcE!satl* Collector-emitter for SGS6386 
saturation voltage lc=3A le=6mA 2 v 

for SGS6387. SGS6388 
lc=5A le=10mA 2 v 
for SGS6386 
lc=6A le=60mA 3 v 
for SGS6387,SGS6388 
lc=BA le=80mA 3 v 
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SGS6386 
SGS6387 
SGS6388 

ELECTRICAL CHARACTERISTICS (Continued) 

Parameter Test conditions 

VsE * Base-emitter for SGS6386 
voltage lc=3A VcE=3V 

for SGS6387. SGS6388 
lc=5A VcE=3V 
for SGS6386 
lc=6A VcE=3V 
for SGS6387,SGS6388 
lc=BA VcE=3V 

hFE * DC current gain for SGS6386 
lc=3A VcE=3V 
for SGS6387. SGS6388 
lc=5A VcE=3V 
for SGS6386 
lc=6A VcE=3V 
for SGS6387,SGS6388 
lc=BA VcE=3V 

VF* Parallel diode for SGS6386 -lc=6A 
forward voltage for SGS6387/6388 -lc=BA 

hte* Small signal lc= 1A VcE=10V f= 1MHz 
current gain lc= 1A VcE=10V f=1KHz 

Ccso Collector-base Vcs= 10V IE=O f=1MHz 
capacitance 

Es/b Second breakdown L=12mH RsE= 1000 
energy VsE~-1.5V lc=3.65A 

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

For characteristics curves see BDX33/BDX34 series 
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Min. Typ. Max. Unit 

2.8 v 

2.8 v 

4.5 v 

4.5 v 

1000 20K -

1000 20K -

100 -

100 -

4 v 
4 v 

20 -

1000 -

200 pF 

80 mJ 



MULTIEPITAXIAL PLANAR NPN 

HIGH VOLTAGE FAST SWITCHING 

SGS10004 
SGS10004P 
SGS10005 
SGS10005P 

ADVANCE DATA 

The SGS1 0004/10005 are silicon power Darlington transistors with integrated base-emitter 
speed-up diode, mounted in Jedec T0-3 metal case designed for high-power, fast switching 
applications. The SGS10004P and SGS10005P are mounted in SOT-93 case similar to 
T0-218. This family is an economic alternative to MJ10004 or MJ1 0005 particularly suitable 
for applications at 8A operating currents. 

ABSOLUTE MAXIMUM RATING 

VcEo 
VcEx 
VcEv 
VEBO 
lc 
IOVI 
Is 
IsM 
pt~t 
T stg 

TJ 

Collector-emitter voltage (I 8 = 0) 
Collector-emitter voltage (V BE = -5V) 
Collector-emitter voltage (V BE = 1.5V) 
Emitter-base voltage (lc = 0) 
Collector current 
Collector peak current 
Base current 
Base peak current 
Total power dissipation at Tease.;;;; 25°C 
Storage temperature 
Junction temperature 

INTERNAL SCHEMATIC DIAGRAM 

MECHANICAL DATA 

Collector connected to case 

T0-3 
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SOT -93 SGS1 0004P 
T0-3 SGS10004 

SGS10005P 
SGS10005 

350V 400V 
400V 450V 
450V 500V 

8V 
16A 
25A 
2.5A 
5A 

(T0-3) 175W (SOT-93) 150W 
-65 to 200°C -65 to 175°C 

200°C 175°C 

Rl Typ.loon 
R2 Typ, 350!2 

Dimension in mm 

Collector connected to tab 
so-· 

0.5 
25 

(sim. to T0-218) SOT-93 
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l 
/ 

SGS10004 
SGS10004P 
SGS10005 
SGS10005P 

THERMAL DATA 

Rth j-case Thermal resistance junction-case max 

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

Parameter Test conditions Min. Typ. Max. 

lEBO Emitter cutoff VEe= 2V 25 
current (lc = 0) 

.leER Collector cutoff V cE = Rated V cEv 
current (ReE = 50Q) Tc = 100°C 5 

lcEV Collector cutoff V cEv = Rated Value 0.25 
current (VeE= 1.5V) V cEv = Rated Value 

T case = 150°C 5 

hFE * DC Current gain lc = 5A VeE= 5V 50 
lc =SA VeE= 5V 40 
lc = 16A VeE= 5V 10 

V CEO (sus)* Collector-emitter lc = 250mA 
sustaining voltage V Clamp = Rated V CEO 
(1 8 = 0) for SG"S10004 350 

for SGS10005 400 

V cEX (sus)* Collector-emitter lc =2A 
sustaining voltage V Clamp = Rated V CEX 
(VeE= -5V) T case= 1 00°C 

for SGS10004 400 
for SGS1 0005 450 
lc = 10A T case = 1 00° C 
V Clamp = Rated V CEX 
for SGS10004 275 
for SGS10005 325 

V CE (sat) * Collector-emitter lc = BA 18 = 400mA 1.8 
saturation voltage lc=BA 18 = 400mA 

T case= 100°C 2 

VeE (sat) * Base-emitter lc =SA 18 = 400mA 2.5 
saturation voltage lc =SA 18 = 400mA 

T case = 1 00° C 2.5 
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°C/W 

Unit 

rnA 

rnA 

rnA 

rnA 

-
-
-

v 
v 

v 
v 

v 
v 

v 

v 

v 

v 



--- ··--------------

ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions 

V/ Diode forward voltage IF= 10A 

hte Small-signal current lc = 1A VeE= 10V 
gain ftest = 1MHz 

Cos Output capacitance Vc8 = 10V IE= 0 
ftest = 100MHz 

ton Turn-on time Vcc=250V lc = BA 
lsi = -ls2 = 400mA 

tr Rise Time VsE (off)= 5V 

tf Fall time tp = 50J.ts duty cycle.;:;; 2% 

*Pulsed: pulse duration = 300J.ts duty cycle= 1.5% . 
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SGS10004 
SGS10004P 
SGS10005 
SGS10005P 

Min. Typ. Max. 

3 5 

10 

100 325 

0.22 0.8 

0.6 1.5 

0.15 0.5 

Unit 

v 

-

pF 

JlS 

JlS 

JlS 



r f SGS13002 -13003 
, SGS13002T~13003T 

MULTIEPITAXIAL MESA NPN 

HIGH VOLTAGE SWITCHING APPLICATIONS 
The SGS13002, SGS13003 (SOT-82 plastic package) and the SGS13002T, SGS13003T 
(T0-220 plastic package) are silicon multiepitaxial-mesa NPN transistors, intended for high 
voltage applications. They are pin to pin replacement to MJE13002 & 13003 (T0-126, with 
reserved pin out). 

ABSOLUTE MAXIMUM RATINGS 

VcEV 
VcEo 
VEso 
lc 
I eM 
Is 
IsM 
Ptot 

Collector-emitter voltage (VsE = 1.5V) 
Collector-emitter voltage Os = 0) 
Emitter-base voltage (lc = 0) 
Collector current 
Collector peak current (tp < 5ms) 
Base current 
Base peak current (tp < 5ms) 
Total power dissipation at Tease~ 25°C 

atTamb ~ 25 °C 
Storage temperature 
Junction temperature 

INTERNAL SCHEMATIC DIAGRA0~, 

E 

MECHANICAL DATA 

,, 
J~· '1.2 

058 

SOT-82 
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SGS13002 
SGS13002T 

SGS13003 
SGS13003T 

600V 700V 
300V 400V 

9V 
1.5A 
3A 

0.75A 
1.5A 
50W 
2W 

-65 to 150°C 
150 °C 

Dimensions in mm 

Coli ector connected to tab 

T0-220 



THERMAL DATA 

Rth i-amb Thermal resistance junction-ambient 
Rth i-ease Thermal resistance junction case 

SGS13002 -13003 
SGS13002T -13003T 

max 62.5 °C/W 
max 2.5 °C/W 

ELECTRICAL CHARACTERISTICS (Tease= 25°C unless otherwise specit1eu1 

Parameter Test conditions Min. Typ. Max. Unit 

leEv Collector cutoff for SGS13002/13002T 
current VeE= 600V 1 mA 
(V8 E = -1.5V) VeE=600V Tease =100°C 5 mA 

for SGS13003/13003T 
VeE= 700V 1 mA 
VeE= 700V T case= 100°C 5 mA 

lEBO Emitter cutoff VEs = 9V 1 mA 
current (le = 0) 

V eEO(sus) ~Collector-emitter le = 10mA 
sustaining voltage for SGS13002/13002T 300 v 
(Is= 0) for SGS13003/13003T 400 v 

VeE(sat) * Collector-emitter le = 0.5A 18 = 0.1A 0.5 v 
saturation voltage le = 1A 18 = 0.25A 1 v 

le = 1.5A Is= 0.5A 3 v 
le=1.A; 18 =0.25A; T ease=100°C 1 v 

VBE(sat) * Base-emitter le = 0.5A 18 = 0.1A 1 v 
saturation voltage le = 1A Is= 0.25A 1.2 v 

le = 1A;Is= 0.25A;Tease= 100°C 1.1 v 

hFE * DC current gain le = 0.5A VeE= 2V 8 40 -
le = 1A VeE= 2V 5 25 -
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; L _; SGS13002 -13003. 
i '·, i SGS13002T-13003T 

ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions Min. Typ. Max. Unit 

fT Transition le= 100mA; VeE= 10V,f= 1MHz 5 10 MHz 
frequency 

Ccso Collector-base Vee= 10V f = 0.1 MHz 
capacitance 

RESISTIVE SWITCHING TIMES 

t,. Rise time Vee= 125V le = 1A 
ts Storage time 21sl = -ls2 = 0.2A 
tf Fall time 

INDUCTIVE SWITCHING TIMES 

t'sv Storage time le = 1A 181 = 0.2A 
VeE=-5V, L= 50 mH, 

tc Crossover time V clamp = 300V 

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

Safe operating areas 'c 
(A) 

0.1 
8 

lc:MAX PULSE 

-,...... I' 
lc MAX ...._ 

t'-' DC OPERATION 

*FOR SIN pLE ~0 ~~I REP TIT VE FU 

30 pF 

0.3 0.8 JlS 
1.1 2.5 JlS 

0.12 0.5 JlS 

0.8 2.5 JlS 

0.1 0.75 JlS 

G- 51 83 

*PULSE OPEERATION _t 

"' ~'... ... ~O)JS 

" ~ 
.1. I 

0.5ms 

'" ..!.~ 

" "'<:: 

'\.'\. 

~ ' -· 

10ms 

' \. s~~,jooJ SGS130 02 
SGS130 nT - SGS13003T 

Ill 
' e • e 

10 100 VeE (V) 
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VcE(sat 
(V) 

) 

Collector-emitter saturation voltage 

G- 5184 

I I II 
I Ill 

Tcas~=150'C 

f2S'C 

I I -ss•c 1--
I I I 7 I 

11 I 
hFE:10 I I 

7 
I 7 
/ 

/% _...,... :vrY 

01 Ic<Al 

VCE(sat 

( V) 

0 

) 

Collector-emitter saturation voltage 

-G 5186 

lc=LSA 

lA 
0.5A 

O.JA 

0.7A 

1\. 

1- ,... 

0.1 02 0.3 18 (A) 

10 

SGS13002 .·13003 
SGS13002T-13003T 

DC current gain 

G- 5185 

f--f- T case= 150 •c - 25~ I 

f 
J.... rr -55 ·C'- I ! 

- I 
., 

f--f- VcE:5V 

; i 

II 

" 

I 
i 
I 

' 

10 
• 1 • 103 2 .. ' 

lc (mAl 

Base-emitter saturation voltage 

VBE(sat 
(V) 

) 

0.5 l.----"""1' 
! 

I 
I 

I 

0.1 

619 

I 

I 

-
i 

G 518 8 

I I I 

, I ' i 

I ' 
I I I I I 
I I _... - 55'C, 

1_:---, _- 25'Cf 

I ~· I 

, ! J.. j.j--" Teas•• ISO"C 

~ , 
. : I 

lhfE •tO 

I 
I i I 
I I 'I 1 I 
I I II I 

0.5 It (A) 



"sE(sat 
(V) 

0.5 

.,. 

t80 

t60 

t40 

t20 

tOO 

) 

SGS13002 -13003 
, SGS13002T-13003T 

Base-emitter saturation voltage 
G- 5187 

_le= A 
OSA 
OJA 

100 200 250 18 CmA) 

Switching time percentage variation 
vs. case temperature -G 5190 

RESISTIVE LOAD V't 
vee= 2sov / r-- hFE= 5 
1ez=-21et / ./ tan 

/ / 
// / 

(/ 
~ ---I--' ts 

~ ~ ......... 
~~ 

25 50 75 tOO T tase(•e) 
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) 

0.1 

'e 
(A) 

25 

\.5 

0.5 

0 

Resistive load switching times 
-

vcc=tzsv -
hfE= 5 
1e2 =-21st -- ..... 

/ ..... 
t-. 

ts-= ~ 

/ton 

~ ~ 

.......::: - t, 

0.5 

Clamped reverse bias safe operating 
areas -G 5191 

VaE=·-sv 
RaE= ton 
hFE = ~ 5 

........ 
.......... 

........ r-.... 
r----
SGS13002 
SGSt3002 I 

SGS13003 
SG513003 T 

200 300 400 500 600 700 Vce:(V) 



MULTIEPITAXIAL PLANAR NPN 
SGSD00030 
SGS000031 

PRELIMINARY DATA 

HIGH VOLTAGE, HIGH POWER, FAST SWITCHING 

SGSD00031 and SGSD00030 are a silicon multiepitaxial planar NPN Darlington transistors 
with integrated base-emitter speed up diode, mounted in Jedec T0-3 and SOT-93, No 
parasitic C-E diode, so that an external fast recovery free wheeling diode can be added. 
They are particularly suitable as output stage in high power, fast switching applications. 

ABSOLUTE MAXIMUM RATINGS 

VeER 
VcEo 
lc 
I eM 
Is 
IsM 
ptot 

T stg 

TJ 

Collector-emitter voltage ( R BE = son) 
Collector-emitter voltage (I 9 = 0) 
Collector-current 
Collector peak current (tp < 1 Oms) 
Base current 
Base peak current (tp < 1 Oms) 
Total power dissipation at T case< 25°C 
Storaga temperature 
Junction temperature 

INTERNAL SCHEMATIC DIAGRAM 

650 
400 

28 
40 

6 
12 

150 
-65 to 175 

175 

,------- I 

MECHANICAL DATA 

Collector connected to case 

T0-3 

621 

I 
I 

_j 

Dimension in mm 

Collector connected to tab 
so-· 

0.5 
25 

(sim. to T0-218) SOT -93 
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SGSD00030 
SGS000031 

THERMAL DATA 

Rth r<:ase Thermal resistance junction case max 

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

Parameter Test conditions 

lcEV Collector cutoff VeE =600V 
current (V8 E=-15V) same condition T case=100°C 

lEBO Emitter cutoff VeE =2V 
current Oc=O) 

V cEo (sus)* Collector-emitter 
sustaining voltage 

lc = 100mA 

V CE(sat) * Collector-emitter lc = 10A 18 =0.1A 
saturation voltage lc = 1BA 18 = 1.8A 

hFE * DC current gain lc = 10A VeE= 5V 
lc = 18A VeE= 5V 

lol Output current accidental overload 
overload switch-off current 

V clamp = 400V L= 1 OOJlH 
t 0 1 = 1 OJls T1 = 125°C 

RESISTIVE SWITCHING TIMES 

Turn-on time Vee= 250V 
1------------; 181 = 0.1A 

lc = 12A 
VeEoff = -5V 

Storage time 

Fall time 

INDUCTIVE SWITCHING TIMES 

ts Storage time V clamp = 250V lc = 12A 
181 = 0.1A VsEoff = -5V 

tf Fall time L = 180JlH 

ts Storage time Vclamp =250V lc = 18A 
181 = 1.8A V BE off= -5V 

tf Fall time L1= 180JlH 

* Pulsed: pulse duration= 300Jls, duty cycle= 1.5% 
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Min. Typ. Max. Unit 

100 JlA 
2 rnA 

30 rnA 

400 v 

2.5 v 
3.5 v 

30 -
20 -

28 A 

0.6 JlS 

1.5 JlS 

0.6 JlS 

1.5 JlS 

0.5 JlS 

1.5 JlS 

0.7 JlS 
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ID-1 
• • 

102 

• .. 
10 

Safe operating area 

Ic MAX PULSED 

5ms 
IcMAX , ...... , CONT. DC -

' 6 I 
10 

DC current gain 

./ .... 

~ 
l'cE•5V 

Tcaw=125•c 

25 

- ()'( 

I 

1 

Gmt -

~ 100 I\. 
~~1\ 

~ 

\. \ 

' 6 I 
102 

'\. 
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I \1 

. . . 
10 

4 6 I 

'hlV) 

••• 
lc CAl 

102 

10 

VeE lsotl 
IV) 

0 

623 

r 

i'' ' 
I I ) 

"'__,. ---· ,J" 

DC current gain 

~ 

LL 
~ 

1o-• 

SGSD00030 
SGSD00031 

G-SS£0 

/ VcE•BV-

r 
~E·5~~ 

Tcas~=2S-c 

I I 
10 lciAl 

Collector-emitter saturation voltage 
G 55U -

Tcaso=25"C 

\ 
\ 

Ic:2DA 

l!iA -IDA 
5 

0.1 A 
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VeEisat 
IV) 

) 

2.5 

1.5 

VCEisat 
(V) 

) 

SGS000030 
SGS000031 

Base-emitter saturation voltage 
G 55.C.l -

hFE'IO 
, I 

h 
•'I •:r 

Iii 

.. 
Tcase=-40 .. 1/ 

/ 
~,---t" 
~ 

.. 
1'1,;.1-

10 lelA) 

Collector-emitter saturation voltage 
dynamic (test circuit fig. 2) 

G SS45 

\ Vcc=250V 
lc = 20v - -

\ hFE.5o 

\ 

\_ 

" 
I 

'---
tIps) 

Collector-emitter saturation voltage 

VeE I sat) 
IV) 

1.5 

Tca.SE>=-40&(: 

~-c 
~ 

~·10 

, 
, _., 
, 

G '554L -
II! 
I 

! 
/i 

11' 
'I' 

10" 

Switching times resistance load (test 
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circuit fig. 1) 
I 

I!JS ) 

10"1 

0 

/ 

- ........ 

N 1-

'• 

on ...... 
,, 

_., 

G 55L6 

Vcc:250V 
-

hFE:50 

VBEott =-5V -
Tcasf'=2S•c 

/ 
/ 

12 15 IB lc fA) 



.,, 

180 

160 

140 

120 

100 

---- ---- -------

Switching times percentage variation 
VS. T caS.. . 

RESISTIVE LOAD ....... 
lc,20A 

I_!., v hFE'50 

/ 
/ . 

I v v 
J Is v 

v ./ vlon v 
IV l---1 

·~ v ,. 
0 25 so 7S 1oor,.,.1c1 

Switching times percentage variation 
VS. T case G 5549 . .,, 

INDUCT1VE LOAD 
1--- 'c=20A 

hFE:50 It 

v v 
I v ~ ....-_,... 

/ ..... v 
lsv v/ v 

I v v 

180 

160 

140 

VI ..... v 
h /v 

120 

100 IV 
25 50 75 100 
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__/ __ / _) 

SGSD00030 
SGSD00031 

Switching times inductive load (test 
circuit fig. 1) 

I ,,.,. )~bv 
nFE'so 
VeEoff'"sv 

l---'Tcas~: 25'C 

17 

1/ 
10" I 

10 -l 

G-,5U 

t, 

t 

].;' t, J..o-

1 ...... 

1/ 
v 

12 15 18 'c IAI 

Clamped reverse bias safe operating 

'c 
lA) 

32 

28 

20 

16 

12 

area 

~"!:1zs·c 

VBEott•·SV 

100 

G 5550~ 

' ...... h SGS000030n SG5031011 

300 500 700 VCE ltlamp)IVl 



SGSD00030 
SGSD00031 

SWITCHING TIMES TEST CIRCUITS 

Fig. 1 

- 6V 

Fig. 2 

-vee 
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EPITAXIAL-BASE NPN/PNP 

HIGH CURRENT DARLINGTONS 

------------------------------, 

SGSD100 
SGSD200 

The SGSD100 is a silicon epitaxial-base NPN transistors in SOT-93 plastic package, intended 
for use in general purpose high current amplifier application. The complementary PNP type 
is the SGSD200. 

ABSOLUTE MAXIMUM RATINGS 

VcEO 
Vcso 
lc 
I eM 
Is 
IsM 
VEsO 
ptot 

Tj 

Collector-emitter voltage 
Collector-base voltage 
Collector current 
Collector peak current 
Base current 
Base peak current 
Emitter base-voltage 
Total power dissipation 
Junction temperature 

For PNP type voltage and ·current values are negative 

INTERNAL SCHEMATIC DIAGRAMS 

MECHANICAL DATA 

Collector connected to tab 

627 

J.l:.Q2 
2-4J._ 

80 
80 
25 
40 
6 

10 
10 

130 
150 

v 
v 
A 
A 
A 
A 
v 
w 
oc 

Dimensions in mm 

(Sim. to T0·218J SOT-93 
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SGSD100 
SGS0200 

THERMAL DATA 

Rth i-case Thermal resistance junction-case max 0_96 °C/W 

ELECTRICAL CHARACTERISTICS 1Tcase=25°C unless otherwise specified) 

Parameter Test conditions Min. Typ. Max. Unit 

V CEO(susl * Collector-emitter lc=50mA 80 v 
sustaining voltage 
Us=Ol 

I cEO Collector cutoff VcE=60V 500 p.A 
current (1 8 =0) Tj=100°C 1.5 rnA 

lcso Collector cutoff VcE=80V 500 p.A 
current (IE= 0) Tj=100°C 1.5 rnA 

lEBO Emitter cutoff VEs=5V 2 rnA 
current Uc = 0)' 

lcEv Collector cutoff VcE=80V 100 p.A 
current (VsE= -0.3V) Tj=100°C 2 rnA 

hFE * DC current gain lc=5A VcE=3V 600 5K 15K -
Ti=100°C 8K -
lc=10A VcE=3V 500 4K 10K -
Tj=100°C 8K -
lc=20A VcE=3V 300 2K 5K -
Tj= 100°C 2K -

VcE(satl* Collector-emitter lc=5A ls=20mA 0.95 1.2 v 
saturation voltage Tj=100°C 0.8 v 

lc=10A ls=40mA 1.2 1.75 v 
Tj=100°C 1.3 v 
lc=20A ls=80mA 2 3.5 v 
Tj=100°C 2.3 v 

VsE * Base-emitter voltage lc=10A VcE=3V 1 1.8 3 v 
Tj=100°C 1.6 v 
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ELECTRICAL CHARACTERISTICS (Continued) 

Parameter Test conditions 

VsE(sat) Base-emitter lc=20A Is =SOmA 
saturation voltage Tj= 100°C 

VF Diode forward IF=5A 
voltage Tj= 100°C 

IF= 10A 
Tj= 100°C 
IF=20A 
Tj= 100°C 

Es/b Second breakdown L=3mH 
energy Vcc=30V 

Tj= 100°C 

ls/b Second breakdown VcE=25V t=500 ms 
collector current 

* Pulsed: pulse duration = 300 fLS, duty cycle ~ 1.5% 
For PNP types voltage and current values are negative. 

'c 8 
Safe operating areas CAl 6 !cMAX PULSED 

lc MAX CONT. 

10 
8 

DC OPERAT ON 

I I I 

* FOR SINGLE NON 
REPETITIVE PULSE 

6 8 

10-1 
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SGSD100 
SGSD200 

Min. Typ. Max. Unit 

2.6 3.3 v 
2.5 v 

1.2 v 
0.85 v 
1.6 v 
1.4 v 
2.3 v 
1.3 v 

250 mJ 

250 mJ 

6 A 

G -5348 

PULSE OPERATION* 

f""... ,..,. j_ J 
5m~m5'. lO,us 

"" '"' ....... , 
' r...... 

' ' 
\ 

r\ 

6 8 

VeE (Vl 
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r r r .. I~. . . 
': r . ' ~ 
/, l ~ 

• ./ ............ ..... J 

SGSD.lOO 
SGS0200 

DC current gain (NPN type) 

~ ........,- -~ 
casec25" 

-55'C 

~ v 

YcE=5Y 

DC current gain (NPN type) 

Tcan•ISO~,... 

s;b-
'Iii 

"' 111 
-ss•c 

"' VcE:JV 

v 

"' ' 1'\ \. 

10 lc !AI 

G-53'53 

~"-' 
"-' 

10 lc !AI 

DC current gain (PNP type) 

G-1310 

Tcas•s1SO•c · ..... 
•o• ........ ..,. 

2S'C 

"' V' -ss·c 

' / 
,... 

~ 

v "cE•SY 

ro2 

10 lc (AI 

DC current gain (PNP type) 

G-5354 

E 

•o• 
Teas~ =•sy-c 

'25' 

.r ....... 
~ ~SS'C 

~ /(" ' 
I v YCE ,.JV 

I 
10 fc: IAI 
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VCE!satl 
(Vl 

1.5 

o.s 

Collector-emitter saturation voltage 
(NPN type) 

G-5355 

Tease-= 2!J•c 

" ISA 

lc•IOA ~ 

' 
SA 

VcEJsat l 
!Vl 

tO-' tO lei mAl 

Capacitances (NPN type) 

G-5351 

) 
l 
I 

1 

s 

3 

~ +:::~--
;.... 

~ 'r-

" !!!lEBO "~ 
r--. 

2 

10 ... tO Y !Yl 
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r r SGSDlOO 
SGSD200 

Collector-emitter saturation voltage 
(PNP type) 

G 53!16 -
I 

Tcase=2s•c 

ISA ........ h-
\ Ic=tOA 

SA 

10 

Capacitances (PNP type) 

G 5352 -

I::: I-

~t-o 
CEB'} ~8( 

"' 

VC¥1 



SGSD310 
SGSD311 

MULTIEPITAXIAL PLANAR NPN 

PRELIMINARY DATA 

HIGH VOLTAGE, HIGH POWER, FAST SWITCHING 

The SGSD31 0 and SGSD311 are silicon multiepitaxial planar NPN Darlington transistors 
with integrated base emitter speed up diode, mounted in Jedec T0-3 and SOT -93. No 
parasitic C-E diode, so that an external fast recovery free wheeling diode can be added. They 
are particulary suitable as output stage in high power, fast switching applications. 

ABSOLUTE MAXIMUM RATINGS 

VeER 
VcEo 
lc 
I eM 
Is 
IsM 
Ptot 
Tstg 
TJ 

Collector-emitter voltage (RsE = 50.Q) 
Collector-emitter voltage (Is = 0) 
Collector-current 
Collector peak current (tp < 10ms) 
Base current 
Base peak current (tp < 10ms) 
Total power dissipation at T case< 25°C 
Storage temperature 
Junction temperature 

INTERNAL SCHEMATIC DIAGRAM 
,------- I 

MECHANICAL DATA 

Collector connected to case 

T0-3 

10/84 

I 
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I 
I 

_j 

600 v 
400 v 

28 A 
40 A 

6 A 
12 A 

150 w 
-65 to 175 oc 

175 oc 

Dimension in mm 

Collector connected to tab 
so-· 

2 -· 

o.s 
2S 

(sim. to T0-218) SOT -93 



THERMAL DATA 

Rth ]-case Thermal resistance junction case 

SGSD310 
SGSD311 

max 

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

Parameter Test conditions 

leEv Collector cutoff VeE= 600V 
current (V BE =-1.5V) sameconditionT case= 100°C 

lEBO Emitter cutoff V8 E = 2V 
current (I e = 0) 

VeEo (sus) * Collector-emitter le = 100mA 
sustaining voltage 

VeE (sat) * Collector-emitter le = 10A 18 =0.5A 
saturation voltage le = 18A 18 = 1.8A 

le = 22A 18 = 2.2A 
le = 28A 18 = 5.6A 

V BE (sat) * Base-emitter le = 10A 18 = 0.5A 
saturation voltage le = 18A 18 = 1.8A 

le = 22A 18 = 2.2A 

hFE * DC current gain le = 10A VeE= 5V 
le = 18A VeE= 5V 

lol Output current accidental overload 
overload switch-off current 

V clamp =400V L = 100p.H 
t 0 1 = 10p.s T1 = 125°C 

RESISTIVE SWITCHING TIMES 

ton Turn-on time Vee= 250V le = 10A 
181 = 0.5A VBEoff=-5V 

ts Storage time 

tt Fall time 

INDUCTIVE SWITCHING TIMES 

ts Storage time Vclamp = 250V le = 10A 
I 81 = 0.5A V BE off = -5V 

tt Fall time L = 180p.H 

t. Storage time V clamp = 250V le = 20A 
181 = 2A VeE off= -5V 

tf Fall time L = 180p.H 

* Pulsed: pulse duration= 300p.s, duty cycle= 1.5% 
For characteristics curve see SGSD00030 series 
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Min. Typ. Max. 

100 
2 

30 

400 

2 
2.5 
3 
5 

2.5 
3 

3.3 

30 
20 

28 

0.6 

1.5 

0.6 

1.5 

0.5 

1.5 

0.7 

Unit 

p.A 
mA 

mA 

v 

v 
v 
v 
v 
v 
v 
v 
-
-

A 

)J.S 

)J.S 

)J.S 

J.LS 

)J.S 

)J.S 

J.LS 
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TIP29 TIP30 
TIP29A TIP30A 
TIP29B TIP30B 
TIP29C TIP30C EPITAXIAL-BASE NPN/PNP 

MEDIUM POWER LINEAR AND SWITCHING APPLICATIONS 

The Tl P29, Tl P29A, Tl P29B and Tl P29C are silicon epitaxial-base NPN power transistors 
in Jedec T0-220 plastic package, intended for use in medium power linear and switching 
applications. The complementary PNP types are the TIP30, TIP30A, TIP30B, TIP30C. 

ABSOLUTE MAXIMUM RATINGS 

Vcso 
VcEo 
VEBO 
lc 
I eM 
Is 
Ptot 

Collector-base voltage (IE = 0) 
Collector-emitter voltage (I 8 = 0) 
Emitter-base voltage (I c = 0) 
Collector current 
Collector peak current 
Base current 
Total power dissipation at T case< 25°C 

Tamb <25oC 
Storage temperature 
Junction temperature 

NPN TIP29 TIP29A TIP29B TIP29C 
PNP* TIP30 TIP30A TIP30B TIP30C 

40V 
40V 

60V BOV 
60V BOV 

5V 
1A 
3A 

0.4A 
30W 
2W 

-65 to 150°C 
150°C 

100V 
100V 

* For PNP types voltage and current values are negative 

INTERNAL SCHEMATIC DIAGRAMS 

:~: :~: 
MECHANICAL DATA Dimensions in mm 

Collector connected to tab. 

T0-220 

10/84 634 



THERMAL DATA 

Thermal resistance jucntion-case 
Thermal resistance junciton-ambient 

' : r t TIP29 TIP30 
TIP29A TIP30A 
TIP29B TIP30B 
TIP29C TIP30C 

max 4.17 °C/W 
max 62.5 °C/W 

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

Parameter Test conditions 

I cEO Collector cutoff for TIP29/29A/30/30A 
current (I 9 = 0) VeE =30V 

for TIP29B/29C/30B/30C 
VeE= 60V 

IcEs Collector cutoff for TIP29/30 VeE= 40V 
current (V9 E= 0) for TIP29A/30A V cE = 60V 

for TIP29B/30B VeE= aov 
for TIP29C/30C VeE= 100V 

lEBO Emitter cutoff VEB = 5V 
current !lc = 0) 

V cEo (sus)* Collector-emitter lc = 30mA 
sustaining voltage for TIP29/30 
(1 9 = 0) for TIP29A/30A 

for TIP29B/30B 
for TIP29C/30C 

V CE(sat) * Collector-emitter lc = 1A 19 = 125mA 
saturation voltage 

VBE(on) * Base-emitter 
voltage 

lc = 1A VeE= 4A 

hFE * DC current gain lc = 0.2A VeE= 4V 
lc = 1A VeE= 4V 

hfe Small signal lc = 0.2A VeE= 10V 
current gain f = 1KHz 

lc = 0.2A VeE= 10V 
f = 1 MHz 

* Pulsed: pulse duration = 300J.ts, duty cycle< 2% 
For PNP types voltage and current values are negative 
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Min. Typ. Max. Unit 

0.3 rnA 

0.3 rnA 

0.2 mA 
0.2 rnA 
0.2 rnA 
0.2 rnA 

1 rnA 

40 v 
60 v 
80 v 
100 v 

0.7 v 

1.3 v -

40 -
15 -

20 -

3 -



t ' 
t 

TIP2Q TIP30 
TIP29A TIP30A 
TIP29B TIP30B 

. TIP2QC TIP30C 

Safe operating areas Jc, 
A) 

1 

lcMAX PULSED *PULSED Of?ERATION 

II \ 
I I I I 

lcMAX CONT. \ 
I I IJI \ \ 

DC OPERATION ~ 1\ ~ 

. *fOR SINGLE NON 
REPETITIVE PULSE 

II Ill 
TIP29/30 1-- ... 

TIP29AI30A 
TIP2!JB/30B 
~IP29C/30C 

4 6 8 4 6 
10 

* For the others characteristics see TIP31/TIP32 series 

636 

G-5697 

100,us 
1ms 
5ms 
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EPITAXIAL -BASE NPN I PNP 

TIP31 TIP32 
TIP31 A TIP32A 
TIP31 8 TIP328 
TIP31C TIP32C 

MEDIUM POWER LINEAR AND SWITCHING APPLICATIONS 

The TIP31, TIP31A, TIP31B and TIP31C are silicon epitaxial-base NPN power transistors 
in Jedec T0-220 plastic package, intend!!d for use in medium power linear and switching 
applications. The complementary PNP types are the TIP32, TIP32A, TIP32B and TIP32C. 

ABSOLUTE MAXIMUM RATINGS 

Vceo 
VcEo 
VEBO 
lc 
I eM 
Is 
Ptot 

Collector-base voltage (IE = 0) 
Collector-emitter voltage (I 8 = 0) 
Emitter-base voltage lie= 0) 
Collector current 
Collector peak current 
Base-current 
Total power dissipation at T case.;;;; 25°C 

Tamb .;;;;25oC 
Storage temperature 
Junction temperature 

NPN TIP31 TIP31A TIP31B TIP31C 
PNP* TIP32 TIP32A TIP32B TIP32C 

40V 
40V 

60V BOV 
60V BOV 

5V 
3A 
SA 
1A 

40W 
2W 

-65 to 150°C 
150°C 

100V 
100V 

* For PNP types voltage and current values are negative 

INTERNAL SHCEMATIC DIAGRAMS 

:~ 
MECHANICAL DATA Dimensions in mm 

Collector connected to tab. 

C·CtiU T0-220 
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TIP31 TJP32 
TIP31A TIP32A 
TIP31 8 TIP328 
TIP31 C TIP32C 

THERMAL DATA 

Rth )-case 

Rthj-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

max 3.12 °C/W 
max 62.5 °C/W 

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

Parameter Test conditions Min. Typ. Max. Unit 

I cEO Collector cutoff for TIP31/31A/32/32A 
current (I 8 = 0) VeE =30V 0.3 rnA 

for T I P31 B/31 C/32B/32C/ 
VeE= 60V 0.3 rnA 

IcEs Collector cutoff for TIP31/32 VeE= 40V 0.2 rnA 
current (V BE = 0) for TIP31A/32A V cE = 60V 0.2 rnA 

for TIP31B/32B V cE = BOV 0.2 rnA 
for TIP31C/32C V cE = 1 OOV 0.2 rnA 

lEBO Emitter cutoff VEB = 5V 1 rnA 
current (lc = 0) 

V CEO (sus)* Co I lector-emitter lc = 30mA 
sustaining voltage for TIP31/32 40 v 
(18 = 0) for TIP31A/32A 60 v 

for TIP31B/32B 80 v 
for TIP31C/32C 100 v 

V CE(sat) * Co I lector-emitter 
saturation voltage 

lc =3A 18 = 375mA 1.2 v 
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ELECTRICAL CHARACTERISTICS (continued) 

VBE(on) * 

hFE * 

hfe 

Parameter 

Base-emitter 
voltage 

DC current gain 

Small signal 
current gain 

Test conditions 

le =3A VeE= 4V 

le = 1A VeE= 4V 
le =3A VeE= 4V 

le = 0.5A VeE= 10V 
f =1KHz 
le = 0.5A VeE= 10V 
f = 1MHz 

* Pulsed: pulse duration= 300J.Ls, duty cycle.;;; 2% 
For PNP types voltage and current values are negative 

Safe operating areas 

TIP31 TIP32 
TIP31 A TIP32A 
TIP31 B TIP32B 
TIP31 C TIP32C 

Min. Typ. Max. Unit 

1.8 v 

25 
10 50 

20 

3 

G-5718 

'c • 
(A) 

ltMAX PULSED· *f>ULSE OPERATION I I 
- .lOOps 

1\. 1ms 

) 1
sms 

DC OPERATION ·~ I\ ! 
~ 

f*FOR SINGLE NON 
REPETITIVE PULSE 

I IIIII 
TIP3113"2 f-- .. 

TIP31A/32" 
TIP31B/32B 
TIP31C/32C 

1 
4 6 8 • 6 8 

10 
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• 
• 

101 
I 

10 

r ,, TIP31 TIP32 
TIP31 A TIP32A 
TIP31 B TIP328 
TIP31 C TIP32C 

DC current gain (NPN types) 

Tja1SO'C 

1-... 
Tcas••zs•c ,.. 

TJ·~·c 

""' 
ivCE=2V 

G 5719 -

"' 

Base-emitter voltage (NPN types) 

VBE 
(V) 

1,2 

08 

06 

0.4 

10-' 

::::: 

G S1ll -

I 

.I 
. vBE(sall @lc le :10 

7 

[.....:;; ~VCE'ZV 

10-t 

640 

c 
(pFl 1 

10 

1,2 

0.8 

0.6 

0.4 

0.2 

0 

) 

Input and output capacitance 
(NPN types) 

t--r-, 
C;b 

-oo 

' I I 

Collector-emitter 
(NPN types) 

\ 

' 

10 

G ''lO -

~ 

r-. 

' I I 

10 

saturation voltage 
G 5722 -

\ 
c=4A 

c=JA 

,,,,~1 --

II II 



c 
(pF) 

10' 

10 3 

' ' 

' 

' ' ' 
' 

' ' ' 

~ ---~---------

Input and output capacitance 
(PNP types) 

-

'I--
Cib -...... 10 2 

' ' 
' 
' 

10 

VcE(sat) 

(V) 

1 2 

08 

0.6 

0.4 

0.2 

0 

Cob 

' '' ' '' ' ' 
10 

Collector-emitter 
(PNP types) 

saturation voltage 

G to775 -
I IIIII 1111111 
I IIIII 1111111 
I IIIII 1111111 

lc=•A 

lc=JA 

t- lr :1A 

)I.. I Ill 
c= A I II 10 10 1 10' 18 (mAl 
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TIP31 TIP32 
TIP31 A TIP32A 
TIP31 B TIP32B 
TIP31 C TIP32C 

Base-emitter voltage 

VeE 
(V) 

12 

0.8 

0.6 

0.4 

0.2 

(PNP types) 

I IIIII 

11. 

VI 
VeE (sat)!! 1c 11 8 = 10 

J..t 
~I 
18 IIV E:2V 

10-1 

DC current gain (PNP types) 

G .&.716 -

10 

_, 1---++l-+++++t-+-t++t++H--H+t-t++H 

10':men~ 
· Tj:150'C 

102, Tc·25'C 

10-2 ' '' 10-' Ic CAl 



TIP35 TIP36 
TIP35A TIP36A 
TIP35B TIP368 
TIP35C TIP36C EPITAXIAL-BASE NPN/PNP 

ADVANCE DATA 

POWER AMPLIFIER AND SWITCHING APPLICATIONS 

The TIP35/35A/35B/35C are silicon epitaxial base NPN transistors in SOT-93 plastic 
package. They are intended for power amplifier and switching applications. The comp
lementary PNP types are TIP36/36A/36B/36C. 

ABSOLUTE MAXIMUM RATINGS 

VcEo 
Vceo 
VEBO 
lc 
I eM 

Ia 
Ptot 
T stg 
TJ 

. 

Collector-emitter voltage (1 8 =0) 
Collector-base voltage (IE=O) 
Emitter-base voltage llc=O) 
Collector current 
Collector peak current 
Base current 
Total power dissipation at T case.,.;;; 25°C 
Storage temperature 
Junction temperature 

PNP* TIP36 TIP36A TIP36B TIP36C . 
NPN TIP35 TIP35A TIP35B TIP35C 

40V 
40V 

60V BOV 
60V 80V 

5V 
25A 
50A 
SA 

125W 
-65 to 150°C 

150°C 

100V 
100V 

* For PNP types voltage and current values are negative 

INTERNAL SCHEMATIC DIAGRAMS 

~: 
MECHANICAL DATA Dimensions in mm 

Collector connected to tab. 

0.5 
25 

(sim. to T0-218) SOT-93 

10/84 642 



THERMAL DATA 

Rth ]-case Thermal resistance junction-case 

TtP35 TIP36 
TJP35A TJP36A 
TIP358 TIP368 
TIP35C TIP36C 

max 

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

Parameter Test conditions 

I cEo Collector cutoff for TIP35/35A/36/36A 
current (I 8 = 0) VeE= 30V 

for TIP35B/35C/36B/36C 
VeE= 60V 

lEBO Emitter cutoff V 8 E = 5V 
current (V BE = 0) 

IcEs Collector cutoff V CE = Rated V CEO 
current (V BE = 0) 

V CEO (sus) * Co II ector-emitter lc = 30mA 
sustaining voltage for TIP35/TIP36 

for TIP35A/TIP36A 
for TIP35B/TIP36B 
for TIP35C/TIP36C 

hFE * DC Current gain lc = 1.5A VeE= 4V 
lc = 15A VeE= 4V 

V CE (sat) * Collector-emitter lc = 15A 18 = 1.5A 
saturation voltage lc = 25A 18 = 5A 

VsE (on) * Base-emitter lc = 15A VeE= 4V 
on voltage lc = 25A VeE= 4V 

fT Transition lc = 1A VeE= 10V 
frequency f = 1 MHz 

hfe Small signal lc = 1A VeE= 10V 
current gain f =1KHz 

* Pulsed: pulse duration<( 300J.Ls, duty cycle<( 2% 
For PNP types voltage and current values are negative 
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Min. Typ. Max. Unit 

1 rnA 

1 rnA 

1 rnA 

0.7 rnA 

40 v 
60 v 
80 v 
100 v 

25 -
10 50 -

1.8 v 
4 v 

2 v 
4 v 

3 MHz 

25 -
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TIP41 TIP42 
TIP41A TIP42A 
TIP418 TIP428 
TIP41 C TIP42C EPITAXIAL-BASE NPN/PNP 

MEDIUM POWER LINEAR AND SWITCHING APPLICATIONS 

The TIP 41, TIP 41A, TIP 418, and TIP 41C are silicon epitaxial~base NPN power 
transistors in Jedec T0-220 plastic package intended for use in medium power 
linear and switching applications. 
The complementary PNP types are the TIP 42, TIP 42A, TIP 428 and TIP 42C 
respectively. 

ABSOLUTE MAXIMUM RATINGS NPN TJP41 TIP41A TIP41B TIP41C 
PNP* TIP42 TIP42A TIP42B TIP42C 

Vceo Collector-base voltage (IE = 0) 40V 60V BOV 100V 
VcEo Collector-emitter voltage (I 8 = 0) 40V 60V BOV 100V 
VEBO Emitter-base voltage (lc = 0) 5V 
lc Collector current 6A 
I eM Collector peak current 10A 
Is Base current 3A 
Ptot Total power dissipation at T case< 25°C 65W 

Tamb<25oC 2W 
T stg Storage temperature -65 to 150°C 
Tl Junction temperature 150°C 

* For PNP types voltage and current values are negative 

INTERNAL SCHEMATIC DIAGRAMS 

·.~: 
MECHANICAL DATA Dimensions in mm 

Collector connected to tab. 

T0-220 

10/84 644 



THERMAL DATA 

Rth j-case 
Rth)-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

f f ' TIP41 TIP42 
TIP41A TIP42A 
TIP41 8 TIP428 
TIP41 C TIP42C 

max 1.92 °C/W 
max 62.5 °C/W 

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

Parameter Test conditions 

leEO Collector cutoff for TIP41/41A/42/42A 
current (Is = 0) VeE =30V 

for TIP41B/41C/42B/42C 
VeE= 60V 

IcEs Collector cutoff for TIP41/42 VeE= 40V 
current (VsE = 0) for TIP41A/42A VeE= 60V 

for TIP41B/42B VeE= aov 
for TIP41C/42C VeE= 100V 

lEBo Emitter cutoff VEB = 5V 
current (le = 0) 

VeEO(sus) ·Collector-emitter le = 30mA 
sustaining voltage for TIP41/42 
(Is= 0) for TIP41A/42A 

for TIP41B/42B 
for TIP41C/42C 

VeE (sat) 
. Collector-emitter le = 6A Is = 0.6A 

saturation voltage 

VsE 
. Base-emitter le = 6A VeE= 4V 

voltage 

hFE 
. DC current gain le = 0.3A VeE= 4V 

le = 3A VeE= 4V 

hte Small signal le = 0.5A VeE= 10V 
current gain f =1KHz 

f = 1 MHz 

*Pulsed: pulse duration= 300p.s, duty cycle::;:;:; 2% 
For PNP types voltage and current values are negative 
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Min. Typ. Max. Unit 

0.7 rnA 

0.7 rnA 

0.4 rnA 
0.4 rnA 
0.4 mA 
0.4 mA 

1 mA 

40 v 
60 v 
80 v 
100 v 

1.5 v 

2 v 

30 -
15 75 -

20 -
3 -



MULTIEPITAXIAL PLANAR NPN 

LINEAR AND SWITCHING APPLICATIONS 

The TIP47 to TIP50 are silicon multiepitaxial planar transistors in T0-220 plastic package 
intended for linear and switching applications. 

ABSOLUTE MAXIMUM RATINGS 

Vcso 
VcEo 
VEBO 

lc 
I eM 
Is 
Ptot 
Ptot 
Tstg 
Ti 

Collector base voltage (IE= 0) 
Collector emitter voltage (I 8 = 0) 
Emitter base voltage Oc = 0) 
Collector current 
Collector peak current 
Base current 
Total power dissipation at T case~ 25°C 
Total power dissipation at Tamb ~ 25°C 
Storage temperature 
Junction temperature 

INTERNAL SCHEMATIC DIAGRAM 

·4' 
E 

MECHANICAL DATA 

Collector connected to tab. 
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TIP47 TIP48 TIP49 TIP50 

350V 400V 450V 500V 
250V 300V 350V 400V 

5V 
1A 
2A 
0.6A 
40W 

2W 
-65 to 150°C 

150°C 

Dimensions in mm 

T0-220 



THERMAL DATA 

Rth j-case 
Rth j-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

max. 3.125 °C/W 
max. 62.5 °C/W 

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

Parameter Test conditions Min. Typ. Max. Unit 

IcEs Collector cutoff for TIP47 VeE= 350V 1 rnA 
current (V BE = 0) for TIP48 VeE= 400V 1 rnA 

for TIP49 VeE= 450V 1 rnA 
for TIP50 VeE= 500V 1 rnA 

leEO Collector cutoff for TIP47 VeE= 150V 1 rnA 
current (1 8 = 0) for TIP48 VeE= 200V 1 rnA 

for TJP49 VeE= 250V 1 rnA 
for TIP50 VeE= 300V 1 rnA 

lEBO Emitter cutoff VEB = 5V 1 rnA 
current Oe = 0) 

V eEO(susi Collector emitter le = 30mA for TIP47 250 v 
sustaining voltage for TIP48 300 v 

for TIP49 350 v 
for TIP50 400 v 

V eE(sat)" Collector emitter le = 1A 18 = 0.2A 1 v 
saturation voltage 

VBE(on) * Base emitter le = 1A VeE= 10V 1.5 v 
on voltage 
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,----------

TIP47 
TIP48 
TIP49 
TIP50 

ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions 

hFE * DC current gain le = 0.3A VeE= 10V 
le = 1A VeE= 10V 

fT Transition frequency VeE= 10V le = 0.2A 
f = 2MHz 

hre Small signal VeE= 10V le = 0.2 
current gain f= 1KHz 

* Pulsed: pulse duration= 300 J.!S duty cycle..;; 2%. 

Safe operating areas Ic 6 

(A) 6 

lc MAX PULSED 

lcMAX CONT. 

_l _l 

Min. Typ. Max. Unit 

30 150 -
10 -

10 MHz 

25 -

1'\\ r\ 

DC OP -'1\. ' ' 
10-1 

6 

6 

10 
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I I '\. 
0.1ms ~ 
0.5ms 

1ms 

'/ ~ 

/ 

TIP 50 
f-- TIP49 
t-- TIP48 

T IP41 

6 6 

VcE(V) 



l 
10 

B 

10 
B 

DC current gain 

-1 
10 

VeE =1V 

'-~"". 

4 6 !I_, 
10 

G- 4800 

'\ 

" -4 ·c 
\. 25' c 

125'C 

' '' ' 6' tc <A> 

Collector-emitter saturation voltage 

VCE(sat 
(V) 

0.6 

04 

0.2 

0 

) I II 
hFE =5 

125'C 
-.4o•c 
25' c 

I'\ 

!A 
~!--' 

-· 10 

G 4802 

V CE(sat 
(V) 

0 5 

0 
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DC current gain 

TIP47 
TIP48 
TIP49 
TIP50 

Collector-emitter saturation voltage 
G t.803 

) I 

I 1.5A 

I \ 
\ \ \ 
\ 

\ \ 
\ 

r-.... 1 A 

lc=O 1A 0.3A o5A] I r 
-r- IIIII 

10 t 6 (mA) 



Vc:Csat 
( v) 

0 5 

0 

) 

l < 

I 

TIP47 
TIP48 
TIP49 
TIP50 

Base-emitter saturation voltage 

1 I 
hfE" 5 

II ' I If? 
'1 

~ 
-40~ 1--"y - I--25'e _,. 

=- 12;.:.s 
v 

G- t.B04 

I 
I 

eceo, 
(pF)' 

10 

Collector-base capacitance 
G 4805 -

......... 

~'-.... 

4 •• • & e 2 ' 6 a -2 
10 

-t 
10 Ic<Al 10 10' vc8 <vl 

'• 
(ps) 

4 

1 

8 

6 

' 

Saturated switching characteristics 
(inductive load) o '8"' 

1--- VeE=O 

-2V 

-SV 

Vee=20V 
2 Vclamp:300V 

L :SOmH 
hFE=S 

to-' 
8 

lc!Al 

650 

tc 
(ps) 

Saturated switching characteristics 
(inductive load) o 4807 -

' 

1 

8 

':;;:: ....... veE=o 
__. - - v 

4 
......... """'-. ~ 

............. ~ ~ ~ 

Vee =20V """'-..;...., 
2 Yclamp= JOOV 

-5V j..-1-' 

L:SOmH 
hFFS 

lQ-1 • 
Ie!Al 



Saturated switching characteristics 
(inductive load) " 4aoo 

It 

(ps) 
4 

1 

. .;:,., 

.~ ........ :-.......: 
~ 

Vcc=20V 
2 Yclamp=300V 

l:50mH 
hFE:5 

to-' 

t:..... 
VeE=O 

~ 
...... ~ -2V 

Clampled reverse bias 
safe operating areas 

'c 
(A) 

0 

L =7 m H 
VeE off =-5 V 
RsE=50.!l. 

TIP 50 
49 
48 
47 

100 200 300 400 500 600 700 

_ ..... 
~ 

• 'c (Al 

-G 5760 

f-
1-
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I 
(ps) 

Saturated switching characteristics 
(resistive load) " ••o• -

Vcc=200V ~ hFE:5 
1-,;;;: 1B1 =-1e2 1---- ,...._ 

~ !--.. 
r-.1'" 

., - I-

.............. ...... ..... -- 1on ~,...--' 



TIP51 
TIP52 
TIP53 
TIP54 MULTIEPITAXIAL MESA NPN 

HIGH VOLTAGE POWER SWITCH 

The TIP51, TIP52, TIP53, TIP54 are silicon multiepitaxial mesa NPN transistors in SOT-93 
plastic package. 
They are intended for high voltage, fast switching industrial and consumer applications. 

ABSOLUTE MAXIMUM RATINGS 

VcEs 
VcEo 
VEBO 
lc 
I eM 

Is 
Ptot 

Tstg 

Ti 

Collector-emitter voltage (V BE = 0) 
Collector-emitter voltage (I 8 = 0) 
Emitter-base voltage (lc = 0) 
Collector current 
Collector peak current 
Base current 
Total power dissipation at T case :( 25°C 
Storage temperature 
Junction temperature 

INTERNAL SCHEMATIC DIAG:~: 

MECHANICAL DATA 

Collector connected to tab. 
15 2 
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TIP51 TIP52 TIP53 TIP54 

350V 
250V 

400V 450V 
300V 350V 

5V 
3V 
SA 

0.6A 
100W 

-65 to 150°C 
150°C 

500V 
400V 

Dimensions in mm 

(sim. to T0-218) SOT -93 



THERMAL DATA 

Rth i-case Thermal resistance junction-case max. 1.25 °C/W 

ELECTRICAL CHARACTERISTICS (Tease= 25°C unless otheiWise specified) 

Parameter Test conditions Min. Typ. Max. Unit 

ICES Collector-cutoff for TIP51 VeE= 350V 1 rnA 
current (V BE = 0) for TIP52 VeE= 400V 1 rnA 

for TIP53 VeE= 450V 1 rnA 
for TIP54 VeE= 500V 1 rnA 

I cEo Collector cutoff for TIP51 VeE= 150V 1 rnA 
current (1 8 = 0) for TIP52 VeE= 200V 1 rnA 

for TIP53 VeE= 250V 1 rnA 
for TIP54 VeE= 300V 1 rnA 

lEBO Emitter cutoff VEB = sv 1 rnA 
current (I c = 0) • 

VcEO(susi Collector-emitter lc = 30mA for TIP51 250 v 
sustaining voltage for TIP52 300 v 
(I B = 0) for TIP53 350 v 

for TIP54 400 v 

VcE(sat) * Collector-emitter lc =3A 18 = 0.6A 1.5 v 
saturation voltage 

VeE * Base-emitter lc =3A VeE= 10V 1.5 v 

hFE * DC current gain lc = 0.3A VeE= 10V 30 150 -
lc =3A VeE= 10V 10 

hte Small signal lc=0.2A; VcE=10V;f=1KHz 30 -
current gain lc=0.2A; VcE=10V;f=1MHz 2.5 -
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! 
I 

TIP51 
TIP52 
TIP53 

- TIP54 

ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions 

Es;b Second breakdown VsE = 20V RsE = 100.11 
Un clamped energy L= 30mH 

ton Turn-on time le = 1A ls1 = 100mA 
Vee= 200V 

toff Turn-off time le = 1A ls1 = -ls2= 100mA 
Vee= 200V 

* Pulsed: pulse duration= 300 IJ.S duty cycle= 1.5% 

Min. Typ. Max. Unit 

100 mJ 

0.2 JlS 

2 JlS 

G 4796 -
Safe operating areas Ic a 

(A) 6 
4 

10 

10-2 

I ! j 

Ic MAX PUL?EO ~· PULSE PERATION * 

' 1--- IcMAX CONT. \. 

I ~ 
:I 

lOps 
100!-JS 

lms 
\. 5ms "\. \ D.C.OPERATION - '\.. 

*FOR SINGLE NON ; 
REPETITIVE PULSE :-f- TIP 51 

I II 1.1 TIP 52-

II 1,1 
TIP 53 
TIP 54 

4 6 B 

10 

654 



EPITAXIAL-BASE NPN/PNP 

POWER DARLINGTONS 

r' n i TIPlOO TIP105 
TIP101 TIP106 
TIP102 TIP107 

The TIP100, TIP101 and TIP102 are silicon epitaxial-base NPN transistors in monolithic 
Darlington configuration mounted in Jedec T0-220 plastic package, intended for use in 
power linear and switching applications. The complementary PNP types are the Tl P1 05, 
TIP106 and TIP107 respectively. 

ABSOLUTE MAXIMUM RATINGS NPN TIP100 TIP101 TIP101 
PNP* TIP105 TIP106 TIP107 

Vcso 
VcEo 
VEBD 
lc 
I eM 
Is 
Ptot 

Collector-base voltage (IE = 0) 
Collector-emitter voltaga (I 8 = 0) 
Emitter-base voltage (I c = 0) 
Collector current 
Collector peak current 
Base current 
Total power dissipation at T case< 25°C 

Tamb <25oC 
Storage temperature 
Junction temperature 

60V 
60V 

80V 100V 
80V 100V 
5V 
8A 
15A 
1A 

sow 
2W 

-65 to 150°C 
150°C 

* For PNP types voltage and current values are negative 

INTERNAL SCHEMATIC DIAGRAMS 

MECHANICAL DATA 

Collector connected to tab. 

655 

c ,--------, 
I I 

I 
I 

R I 
L :__j Rl TYP. 5Kn 
,_,-;;;;------; R2 TYP.l50n. 

Dimensions in mm 

T0-220 
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TIPl 00 TIPJ 05 
TIP101 TIP106 
TIP1 02 TIPl 07 

THERMAL DATA 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

max 1.56 °C/W 
max 62.5 °C/W 

ELECTLICAL CHARACTERISTICS (T case= 25°C unless otherwise specified) 

Parameter Test conditions 

I cEO Collector cutoff for TIP100/105 VeE= 30V 
current (I 8 = 0) for TIP101/106 VeE= 40V 

for TIP102/107 VeE= 50V 

I ceo Collector Cl:ltoff for TIP100/105 Vc8 = 60V 
current (IE= 0) for TIP101/106 Vc8 = BOV 

for TIP102/107 Vc8 = 100V 

lEBO Emitter cutoff VEB = 5V 
current Oc = 0) 

V cEo (sus)* Collector-emitter lc = 30mA 
sustaining voltage for TIP100/105 
Os = 0) for TIP101/106 

for TIP102/107 

V CE (sat) * Collector-emitter lc =3A 18 =6mA 
saturation voltage lc =BA 18 = BOmA 

VeE * Base-emitter lc =BA VeE= 4V 
voltage 

hFE * DC current gain lc=3A VeE= 4V 
lc =SA VeE= 4V 

VF* Forward voltage IF=-Ic=10A 
of commutation 
diode (1 8 = 0) 

* Pulsed: pulse duration= 300/).s, duty cycle.;;;; 2%. 
For PNP types voltage and current values are negative 
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Min Typ. Max. Unit 

50 JJ.A 
50 JJ.A 
50 JJ.A 

50 JJ.A 
50 JJ.A 
50 JJ.A 

8 mA 

60 v 
80 v 
100 v 

2 v 
2.5 v 

2.8 v 

1000 20000 -
200 -

2.8 v 



Safe operating areas 

DC current gain (NPN types) 

VcE=3V 

10' 

1/ v 
10' 

102 

1c 
(A) 

-1 
10 

G 2600 

TIP100 TIP105 
TIP101 TIP106 
TIPl 02 TIPl 07 

G- 5 709 

lcMAX (PULSED) PULSE OPERATION*--- __ . 

~ 1\. 
-10}JS 

100 us 

1ms 

1'\ s
1

ms
1 1 

!*FOR SINGLE NON 
REPETITIVE PULSE DC OPERATI ON 

TIP 100/105 -
TIP 101 /106 

i I TIP 102/10 

4 6 8 4 6 8 

10 100 

Collector-emitter saturation voltage 
(NPN types) 

G-2601 

I) 

hFE=250 

lc CAl 2.5 <5 'c CAl 
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tc 
(A) 

7.5 

2.5 

t 
()JS) 

TIPlOO TIP105 
TIPl 01 TIPJ 06 
TIP102 TIP107 

DC transconductance (NPN types) 
G-2603 

VcE=3V 

1/ 

VeE (V) 

Saturated switching characteristics 
(NPN types) 

G 2599 1 I 

hFE=250 

vcc=30V 

le1=-•ez 
It 

~ r--.... Is .... 
I on'= 

I 

lc <AJ 

I) 

1.5 

0.5 

0 

103 

102 

10 
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Collector-emitter 
(NPN types) 

I' 

saturation voltage 

G-2602 

lc=5t 

""1---

3A 

1A 

O.SA 

18 (mAl 

Small signal current gain (NPN types) 

G-2604 

" 
VcE=3V 

Ic=ZA 

1\ 

~ 

f (MHz) 



Ccso 
(pF) 

' 

2 

10 

Collector-base capacitance (PNP types) 
G- 571 

- t--f-. 

10 

Collector-emitter saturation voltage 

-VcE(sat 
(V) 

1.5 

) 

0.5 

0 

(PNP types) G sm 

11 

Ic =-SA 

...,.. 
-3A 

-1A 

-05A 

3 -1 8 (mAl 

3 
10 

2 
10 

10 

• 
' 
' 
2 

' ' 
' 
2 

' ' 
' 
2 

' ' • 
2 

TIPl 00 TIP1 05 
TIP101 TIP106 
TIP102 TIP107 

Small signal current gain (PNP types) 

1\ 

VeE =-3V 
Ic=-2A 

4 6" -1 z 
10 

G 5711 -

1\ 

2 4 68 

I (MHz) 

Collector-emitter saturation voltage 

-'tE(sal 
(V) 

i 

0 
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) 

(PNP types) 
G 5713 -

hFE= 250 

2.5 7.5 -Ic (AJ 



, c. TIPl 00 TIPl 05 
TIP101 TIP106 
TIP102 TIP107 

10' 

' 

10' 

' 

' 

DC current gain (PNP types) 

VeE=-3V 

:;;;. 

v 

t0 1 
0 I 

-G 5711. 

I I 

-Ic CA> 

Saturated switching characteristics 

t 
(}JS ) 

(PNP types) • 6 G- 71 

hFE = 250 
vee =-Jov 
1s1 =- 1sz 

~~ 

~I -j-.; 

~p 

I on -..-

4 s -lc (A) 
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-le 
(A ) 

7.5 

5 

25 

0 

DC transconductance (PNP types) 

G 5 715 -

I 

VeE= 3 V 

-VeE (V) 

Collector-base capacitance (NPN types) 

10 . . 
to vee cv> 



EPITAXIAL-BASE NPN/PNP 
POWER DARLINGTONS 

TIP/SGSll0-115 
TIP/SGSlll-116 
TIP/SGS112-117 

The TIP110, TIP111, TIP112 and the SGS110, SGS111, SGS112 are silicon epit<'!xial-base NPN 
transistors in monolithic Darlington configuration respectively in T0-220 and SOT-82 plastic 
package. They are intended for use in medium power linear and switching applications. 
The complementary PNP types are the TIP115, TIP116, TIP117 and the SGS115, SGS116, 
SGS117 respectively. 

ABSOLUTE MAXIMUM RATINGS 

V cso Collector-base voltage (IE= 0) 
VcEo Collector-emitter voltage (1 8 = 0) 
VEBO Emitter-base voltage Oc = 0) 
lc Collector current 
lcM Collector peak current 
18 Base current 
P101 Total power dissipation at Tease ~25°C 

Tamb ~25°C 
T519 Storage temperature 
Ti Junction temperature 

NPN TIP110 
NPN SGS110 
PNP TIP115 
PNP SGS115 

60V 
60V 

TIP111 TIP112 
SGS111 SGS112 
TIP116 TIP117 
SGS116 SGS117 

80V 100V 
80V 100V 
5V 
2A 
44 

50mA 
50W 

~ 
-65 to 150°C 

150°C 

For PNP types voltage and current values are negative. 

INTERNAL SCHEMATIC DIAGRAMS 

NPN 
c 

,--------1 

I I 
B I I 

I ' 
I I 
I "' • I Rl "' sKn 
L ______ :_j R2 "' 150n 

PNP 

MECHANICAL DATA 

,, 
jju9~' 12 

I 058 

SOT-82 
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Dimensions in mm 

Collector connected to tab 

T0-220 
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TIP/SGSll0-115 
TIP/SGSlll-116 
TIP/SGS112-117 

THERMAL DATA 

R1h j-case Thermal resistance junction-case 
R1h j-amb Thermal resistance junction-ambient 

max 2.5 °C/W 
max 62.5 °C/W 

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

Parameter Test conditions Min. Typ. Max. Unit 

I em Collector cutoff V CE = half rated V cEO 2 rnA 
current (1 6 = 0) 

leBO Collector cutoff V CB = rated V CBO 1 rnA 
current (IE= 0) 

lEBO Emitter cutoff VE6 =5V 2 rnA 
current Oc = 0) 

V CEO(susl * Collector-emitter lc=30mA 
sustaining voltage for TIP/SGS110 and TIP/SGS115 60 v 
(ls=Ol for TIP/SGS111 and TIP/SGS116 80 v 

for TIP/SGS112 and TIP/SGS117 100 v 

VcEisat) * Collector-emitter lc=2A 16 =8mA 2.5 v 
saturation voltage 

VBE * Base-emitter voltage lc=2A VcE=4V 2.8 v 

hFE* DC current gain lc= 1A VcE=4V 1000 -
lc=2A VcE=4V 500 -

* Pulsed: pulse duration = 300~s, duty cycle:;;;2%. 

For PNP types voltage and current values are negative 
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Safe operating areas 
Ic 

(A) a 

10-1 

DC current gain (NPN types) 

Ic MAX PULSED -

I I IIIII 
IcMAX co~r. 11 

Ill I I ill 
DC OPERATION 

f--

*FOR SINGLE NON 
REPETITIVE PULSE 

I 

1 I Iii II 

f-- SGSITIPll0-115 
SGS/ TIP IlL 116 
SGS/ TIP112-117 

4 6 B 

10 

Lj TIP/SGStl0-115 
TIP/SGSlll-116 
TIP/SGS112-117 

G-5257 

*PULSE 
OPERATION 

\ 
-. ~ lOOps 

'\ ' ~~ I I II 
lms· 

--; 

-

t.. -: 8 

I 

VeE (V) 

DC current gain (NPN types) 

-G 4752 G 4 753 

' VeE" 3V 

2 
I 

4 
10 ,= I= ~ 150"C 

10 

' ' 
2 

/ 
' ' ' 
2 

' .. 

' J= 
-1 

10 

I 

1 2s•c 
y 
I -~I 

I .. 
I ~ I i : ; I -

=-~ 
-p~ 

I Til' 
- ---

II II 

! 

I .I 
i! 

'' ' '' 10 lc (Al 
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10 

• 

' . 
' 
2~~ 
6 . 
' 
2 

6 

' 
' 
2 

_, 
10 

li -ff I t-
VcE.JV I i I 

i 1 .:1 
--- d~ 

........ ' I 

lr ~ ~ 
I 

,11 
I 

- ·f-
;MAX. . -I- I_! 

i I 

i I I' 
I I 
TYP. 

'MIN. - ft 

I I lt-- m 
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TIP/SGStl0-115 
TIP/868111-116 
TIP/SGS112-117 

DC current gain (PNP types) 

E 

/ 

103 

' 
// 

/ 
/ 

/ 
10' 

' 

10 
-1 

10 

/ 

Vee 

G- t.762 

+lso•c 
125"C 

II .............. 
-ss ·c ' ' - I'\. I\ 

= JV 

Jc<Al 

Base-emitter voltage (NPN types) 

VeE 
(V) 

Hi 1 

' 
' 
' 

' 

VcE:3V 

- ...-

G- 4 75 5 

"' ...... 
I 

I 

6 " 
Ic (Al 

102 

' 

10 

DC current gain (PNP types) 

G · t.763 

-I 
10 

~ 
/ 

~ I--"" -~ "'" 
VeE :3 

Base-emitter saturation voltage 
(NPN types) 

JYP 

' ' Ic<Al 

G 4 756 

VBE(sat 
(V) 

) 

664 

-1 
10 

hFE:250 

' ' 

- '----

6 ' 
tc<A> 



VBE 
(V) 

_, 
10 

) VcE(sat 
(V) 

2.6 

2.2 

1.8 

1.4 

0.6 

Base-emitter voltage (PNP types) 

VcE:3V 

----

' ' lc (A) 

Collector-emitter saturation voltage 
(NPN types) 

-G lo754 

T J 2 • 

lc: 1A 2A 3A 4A 6A 

1\ 
\ 

1\ 

1\ 

_, 
10 10 

'I 

VBE(sat) 
(V) 

_, 
10 

VeE( sat 

(V) ' 

10 • 
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TIP/SGSll0-115 
TIP/SGSl11-116 
TIP/SGS112-117 

Base-emitter saturation voltage 
(PNP types) 

) 

G • 476611 

' 
hFe26 

~ 

f...--~ 
I 
' 

Collector-emitter saturation voltage 
(NPN types) 

G 10 757 

hFE 250 

....... ~-" 

' s' '' 10 



VeE( sat 

(V) 

0 

) 

r \ TIP/SGSll0-115 
·1 TIP/SGSlll-116 

TIP/SG8112-117 

Collector-emitter saturation voltage 
(PNP types) 

G t. 765 

I I II \ 
rc: 1A 2A 2A 4A \6 A 

\ 
T l :25'C 

1---
\ r-

_, 
10 10 

Collector cutoff current (NPN types) 

lc 
(I' A ) 

' 10 

10 

-1 
10 

-z 
10 

Vc E 30 

~c cf 

1flC C v 

I 
51/ 

G·t. 756 

v v IJ 

I V I--'/ 

I I V 
1/ 

I 

v 
/ 

-Q4 -0.2 0 0.2 0.4 06 0.8 1 1.2 V9 E(V) 

VeE( sat 
( V) 

-1 
10 

rc 
(f'A 

3 
10 

w' 

10 

to' 

) 

Collector-emitter saturation voltage 
(PNP types) 

) 

hFE = 2 0 

/ 
v 

' ' rc<AJ 

Collector cutoff current (PNP types) 

G • 4 768 

v / IJ 
V E 30V / ~~ ~ ......... / I-

J v I 
I 

I If 

15d-- I 
v ,/ v 

1--1-+-

,Lie Vtt 

HI 1/ 

2~ .~ v 
• o.4 •o.2 o -o.2 -o.4 -0.5 -o.e -1 -1.2 v9E<v> 
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c 
(pF 

2 
10 

8 

10 
8 

' 

t 
Cps 

10 

Capacitances (NPN types) 

) 

_, 
10 

-....... 

' '8 

Ccao 

I I 
~~80 

G· I. 75911 

-r-.. 

' '8 
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TIP120 TIP125 
TIP121 TIP126 
TIP122 TIP127 EPITAXIAL-BASE NPN/PNP 

POWER DARLINGTONS 

The TIP120, TIP121 and TIP122 are silicon epitaxial-base NPN transistors in monolithic 
Darlington configuration in Jedec T0-220 plastic package, intended for use in power linear 
and switching applications. 
The complementary PNP types are the TIP125, TIP126 and TIP127 respectively. 

ABSOLUTE MAXIMUM RATINGS NPN 
PNP* 

Vcao Collector-base voltage (IE = 0) 
VcEo Collector-emitter voltage (I 8 = 0) 
VEBO Emitter-base voltage (I c = 0) 
lc Collector current 
I eM Collector peak current 
Is Base current 
Ptot Total power dissipationa at T case..;; 25°C 

Tambo>;;25oC 
T stg Storage temperature 
Tl Junction temperature 

* For PNP types voltage and current values are negative. 

INTERNAL SCHEMATIC DIAGRAMS 

NPN 

MECHANICAL DATA 

Collector connected to tab. 

10/84 668 

TIP120 TIP121 TIP122 
TIP125 TIP126 TIP127 

60V BOV 100V 
60V BOV 100V 

5V 
5A 
SA 

0.1A 
65W 
2W 

-65 to 150°C 
150°C 

T0-220 



THERMAL DATA 

Rth~se 
Rth j-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

TIP120 TIP125 
TIP121 TIP126 
TIP122 TIP127 

max 1 .92 ° C/W 
max 62.5 °C/W 

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

Parameter Test conditions Min. Typ. Max. Unit 

I cEO Collector cutoff for TIP120/5 VeE= 30V 0.5 rnA 
current (I 6 = 0) for TIP121/6 VeE= 40V 0.5 rnA 

for TIP122/7 VeE= 50V 0.5 rnA 

lese Collector cutoff for TIP120/5 Vc6 = 60V 0.2 rnA 
current (IE = 0) for TIP121/6 Vc8 = 80V 0.2 rnA 

for TIP122/7 Vc8 = 100V 0.2 rnA 

lEBO Emitter cutoff VEB = 5V 2 rnA 
current (I c = 0) 

V CEO (sus)* Collector-emitter lc = 30mA 
sustaining voltage for TIP120/5 60 v 
(IB = 0) for TIP121/6 80 v 

for TIP122/7 100 v 

V CE (sat) * Collector-emitter lc =3A 18 = 12mA 2 v 
saturation voltage lc = 5A 16 = 20mA 4 v 

VBE (on) * Base-emitter lc =3A VeE= 3V 2.5 v 
voltage 

hFE * DC current gain lc = 0.5A VeE= 3V 1000 -
lc =3A VeE= 3V 1000 -

* Pulsed: pulse duration= 300ps, duty cycle.;;;;~% 
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TIP121 TJP126 
TIP122 TIP127 
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r J TIP/SGS130-135 
TIP/SGS131-136 

'; ) TIP/SGS132-137 
~"' ......... .. EPITAXIAL-BASE NPN/PNP 

POWER DARLINGTONS 
The TIP130, TIP131, TIP132 and the SGS130, SGS131, SGS132 are silicon epitaxial-base 
NPN transistors in monolithic Darlington configuration respectively in T0-220 and SOT-82 
plastic package - They are intended for use in linear and switching applications. The comp
lementary PNP types are the TIP135, TIP136, TIP137 and the SGS135, SGS136, SGS137 
respectively. 

ABSOLUTE MAXIMUM RATINGS NPN 

Vcso 
VcEo 
VEBO 
lc 
I eM 
Is 
Ptot 

Collector-base voltage (IE = 0) 
Collector-emitter voltage (I 8 = 0) 
Emitter-base voltage Oc = 0) 
Collector current 
Collector peak current 
Base current 
Total power dissipation at T case.;;;; 25°C 

Tamb .;;;;25°C 
T stg Storage temperature 
T1 Junction temperature 

NPN 
PNP 
PNP 

For PNP types voltage and current values are negative 

INTERNAL SCHEMATIC DIAGRAMS 

MECHANICAL DATA 

,, 
lla9~' 12 

Q58 

SOT-82 

10/84 674 

TIP130 TIP131 TIP132 
SGS130 SGS131 SGS132 
TIP135 TIP136 TIP137 
SGS135 SGS136 SGS137 

60V 80V 100V 
60V 80V 100V 

5V 
SA 
12A 
0.3A 
70W 
2W 

-65 to 150°C 
150°C 

Dimensions in mm 

Coli ector connected to tab 

T0-220 

1_!1_ 

1Ll.' 06~ 



' ' TIP/SGS130-135 

THERMAL DATA 

Thermal resistance junction case 
Thermal resistance junction-ambient 

TIP/SGS131-136 
TIP/SGS132-137 

max 1.78 °C/W 
max 63.5 °C/W 

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

Parameter Test conditions 

I cEO Collector cutoff V CE = half rated V CEO 
current (I 8 = 0) 

lcso Collector cutoff V CBO = rated V CBO 
current (IE = 0) 

lEBO Emitter cutoff VEB = 5V 
current (I c = 0) 

V cEo (sus)* Collector-emitter lc = 30mA 
sustaining voltage for TIP/SGS130 and TIP/SGS135 
(1 8 = 0) for TIP/SGS131 and TIP/SGS136 

for TIP/SGS132 and TIP/SGS137 

V CE (sat) * Collector-emitter lc =4A 18 = 16mA 
saturation voltage lc =SA 18 = 30mA 

VeE * Base-emitter lc =4A VeE= 4V 
voltage 

hFE * DC current gain lc = 1A VeE= 4V 
lc =4A VeE= 4V 

* Pulsed: pulse duration= 300J.lS, duty cycle.;;;; 2%. 
For PNP types voltage and current values are negative 
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Min. Typ. Max. Unit 

0.5 rnA 

0.2 rnA 

5 rnA 

60 v 
80 v 
100 v 

2 v 
3 v 

2.5 v 

500 -
1000 15000 -
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EPITAXIAL -BASE NPN I PNP 

POWER DARLINGTONS 

TIP140 TIP145 
TIP141 TIP146 
TIP142 TIP147 

The TIP140, TIP141, TIP142 are sili«;:on 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 TIP145, TIP146, TIP147 respectively. 

ABSOLUTE MAXIMUM RATINGS NPN 

*PNP 

Vcso Collector-base voltage (IE = 0) 
VcEo Collector-emitter voltage·{ I 8 = 0) 
VEBO Emitter base voltage Oc = 0) 
lc Collector current 
I eM Collector peak current {repetitive) 
Is Base current 
Ptot Total power dissipation at "I: case"( 25°C 
Tstg Storage temperature 
Ti Junction temperature 

* For PNP types voltage and current values are negative. 

MECHANICAL DATA 

Collector connected to tab. 

5K!l 
150!1. 

677 

TIP140 TIP141 TIP142 

TIP145 TIP146 TIP147 

60V 80V 100V 
60V 80V 100V 

5V 
10A 
20A 
O.SA 
125W 

-65 to 150°C 
150°C 

Dimensions in mm 

(sim. to T0-218) SOT-93 

10/82 
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TIP140 TlP145 
TIP141 TIP146 
TIP142 TIP147 

THERMAL DATA 

Rth i-case Thermal resistance junction-case max 

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

Parameter Test conditions 

lcso Co I lector cutoff for TIP140/5 Vcs = 60V 
current (IE= 0) for TIP141/6 Vcs = 80V 

for TIP142/7 Vc8 = 100V 

I cEO Collector cutoff for TIP140/5 Vcs = 30V 
current (I 8 = 0) for TIP141/6 VeE= 40V 

for TIP142/7 VeE= 50V 

lEBO Emitter cutoff current VEBO = 5V 
(lc = 0) 

V cEo (susi Collector emitter lc = 30 mA for TIP140/5 
sustaining voltage for TIP141/6 
Os = 0) for TIP142/7 

VcE(sat) * Collector--emitter lc = 5A 18 = 10 mA 
saturation voltage lc = 10A 18 = 40 mA 

VsE * Base-emitter voltage lc = 10A VeE= 4V 

hFE * DC current gain lc = 5A VeE= 4V 
lc = 10A VeE= 4V 

ton Turn-on time 
lc = 10A ls1 = 40 mA 

toff Turn-off time 
I 82 = -40 mA R L = 3n 

*Pulsed: pulse duration= 200 JlS, duty cycle= 1_5%. 
For PNP devices voltage and current values are negative 
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Min. Typ. Max. 

1 
1 
1 

2 
2 
2 

2 

60 
80 
100 

2 
3 

3 

1000 
500 

0.9 

4 

°C/W 

Unit 

mA 
mA 
mA 

mA 
mA 
mA 

mA 

v 
v 
v 

v 
v 

v 

-
-

J15 

J15 



Safe operating areas 

DC current gain (TIP140/1/2) 
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2N3055 
EPITAXIAL-BASE NPN 

POWER LINEAR AND SWITCHING APPLICATIONS 

The 2N3055 is a silicon epitaxial-base NPN transistor in Jedec T0-3 metal case. It is in
tended for power switching circuits, series and shunt regulators, output stages and high 
fidelity amplifiers. 

ABSOLUTE MAXIMUM RATINGS 

Collector-base voltage (IE= 0) 
Collector-emitter voltage (RBE = 1 oon) 
Collector-emitter voltage (1 6 = 0) 
Emitter-base voltage Clc = 0) 
Collector current 
Base current 
Total power dissipation at T case ~ 25 oc 
Storage temperature 
Junction temperature 

INTERNAL SCHEMATIC DIAGR:4: 

MECHANICAL DATA 

Collector connected to case 

10/84 682 

100 v 
70 v 
60 v 

7 v 
15 A 

7 A 
115 w 

-65 to 200 oc 
200 oc 

Dimensions in mm 

T0-3 



2N3055 

THERMAL DATA 

R1h j-case Thermal resistance junction-case max 1_5 °C/W 

ELECTRICAL CHARACTERISTICS (Tease = 25 oc unless otherwise specified) 

Parameter Test conditions 

ICEV Collector cutoff VeE= 100 V 
current (V8 E= -1.5V) VeE= 100 V T case= 150oC 

I cEO Collector cutoff VeE= 30 V 
current (1 8 = 0) 

lEBo Emitter cutoff VEB = 7 v 
current (lc = 0) 

V CER (sus)*Collector-emitter sust. lc = 200 rnA 
voltage (R8 E = 1 OOQ) 

V cEo (sustCollector-emitter sust. lc = 200 rnA 
voltage (1 8 = 0) 

VcE(sat) * Collector-emitter lc = 4A Is =400mA 
saturation voltage lc = 10 A Is = 3.3A 

VBE * Base-emitter lc =4A VeE= 4 V 
voltage 

hFE* DC current gain 
Group 4 lc = 0.5 A VeE= 4 V 
Group 5 lc = 0.5 A VeE= 4 V 
Group 6 lc = 0.5 A VeE= 4 V 
Group 7 lc = 0.5 A VeE= 4 V 

lc =4A VeE= 4 V 
lc = 10 A VeE= 4 V 

hFE1/hFE2*Matched pair lc = 0.5 A VeE= 4 V 

fr Transition frequency lc = 1 A VeE= 4 V 

ls/b ** Second breakdown VeE= 40 V 
collector current 

* Pulsed: pulse duration = 300 f-tS, duty cycle = 1 .5% 
** Pulsed: 1 s, non repetitive pulse 

683 

Min_ Typ_ Max_ Unit 

1 rnA 
5 rnA 

0.7 rnA 

5 rnA 

70 v 

60 v 

1 v 
3 v 

1.5 v 

20 50 -
35 75 -
60 145 -
120 250 -
20 70 -
5 -

1.6 -

2.5 MHz 

2.87 A 
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2N3055 

Collector-base capacitance 
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f r { 2N3439 
2N3440 EPITAXIAL PLANAR NPN 

HIGH VOLTAGE TRANSISTORS 

The 2N3439, 2N3440 are high voltage silicon epitaxial planar transistors designed for 
use in consumer and industrial line-operated applications. These devices are particu
larly suited as drivers in high-voltage low current inverters, switching and series re
gulators. 

ABSOLUTE MAXIMUM RATINGS 

Collector-base. voltage (IE= 0) 
Collector-emitter voltage (I 8 = 0) 
Emitter-base voltage (I c= 0) 
Collector current 
Base current 
Total power dissipation at T case ~25°C 

Tamb S50°C 
Storage temperature 
Junction temperature 

INTERNAL SCHEMATIC DIAGR:4' 

E 

MECHANICAL DATA 

Collector connected to case 

6/77 686 

2N3439 2N3440 

450V 300V 
350V 250V 

7V 
1A 

0.5A 
10W 
1W 

-65 to 200°C 
2oooc 

Dimensions in mm 

T0-39 



THERMAL DATA 

f\h j-case 
F\h j-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

2N3439 
2N3440 

max 
max 

17.5 °C/W 
150 °C/W 

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

Parameter Test conditions Min. Typ. Max. Unit 

lcso Collector cutoff for 2N3439 V cs=360V 20 ~A 
current ( I E = 0) for 2N3440 V cs=250V 20 ~A 

I CEO Collector cutoff for 2N3439 V cE=300V 20 ~A 
current (I 8 = 0) for 2N3440 V cE=200V 50 ~A 

ICEX Collector cutoff for 2N3439 V cE=450V 500 ~A 
current (V 8E=-1,5V) for 2N3440 V cE=300V 500 ~A 

lEBO Emitter cutoff VE8=6V 20 ~A 
current (I c = 0) 

V cEo (sus) "'Collector~mitter 
sustaining voltage 

I c =50mA 
for2N3439 350 v 

(I 8 =0) for 2N3440 250 v 

VCE(sat) 
... Collector-emitter I c =50mA I 8 =4mA 0.5 v 

saturation voltage 

VBE(sat) 
... Base-emitter lc =50mA I 8 =4mA 1.3 v 

saturation voltage 

cob Output capacitance V cs=1 OV, f=l MHz 10 pF 

hFE * DC current gain I c =20m A V cE=10V 40 160 -
for 2N3439 
lc =2mA V cE=10V 30 -

hfe Small signal lc =5mA V cE=10V 25 -
current gain f =1KHz 

fT Transition frequency I c =10mA V cE=10V 15 MHz 
f =5MHz 

"'Pulsed: pulse duration =300 ~s. duty cycle ::::2% 

687 
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2N3439 
2N3440 

Safe operating areas 
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2N3713 2N378Q 
2N3714 2N37QO 
2N3715 2N3791 
2N3716 2N3792 EPITAXIAL-BASE NPN/PNP 

POWER LINEAR AND SWITCHING APPLICATIONS 

The 2N 3713, 2N 3714, 2N 3715 and 2N 3716 are silicon epitaxial-base NPN power 
transistors in Jedec T0-3 metal case. They are intended for use in power linear and 
switching applications. 
The complementary PNP types are the 2N 3789, 2N 3790, 2N 3791 and 2N 3792 
respectively. 

ABSOLUTE MAXIMUM RATINGS 

Vcso 
VcEo 
VEBO 
lc 
Is 
Ptot 
T stg 

TJ 

Collector-base voltage (IE= 0) 
Collector-emitter voltage (I 8 = 0) 
Emitter-base voltage (lc = 0) 
Collector current 
Base current 
Total power dissipation at T case< 25°C 
Storage temperature 
Junction temperature 

* For PNP types voltage and current values are negative 

INTERNAL SCHEMATIC DIAGRAMS 

::4: 
MECHANICAL DATA 

Collector connected to case 

10/84 690 

PNP* 
PNP* 
NPN 
NPN 

::4: 

2N3789 
2N3791 
2N3713 
2N3715 

2N3790 
2N3792 
2N3714 
2N3716 

80V 100V 
60V 80V 

7V 
10A 
4A 

150W 
-65 to 200°C 

200°C 

Dimensions in mm 

T0-3 



THERMAL DATA 

Rth i-case Thermal resistance junction-case 

r r 2N3713 2N3789 
2N3714 2N3790 
2N3715 2N3791 
2N3716 2N3792 

max 1.17 ac;w 

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

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

leEX Collector cutoff VeE= 80V 
current for 2N3713/15/89/91 1 rnA 
(V8 E = -1.5V) VeE= 100V 

for 2N3714/16/90/92 1 rnA 
T case = 150°C 
VeE= 60V 
for 2N3713/15/89/91 10 rnA 
VeE =80V 
for 2N3714/16/90/92 10 rnA 

lEBO Emitter cutoff VEB = 7V 5 rnA 
current (I e = 0) 

VeEo (sus) * Co II ector-emitter le =200mA 
sustaining voltage for 2N3713/15/89/91 60 v 
(1 8 = 0) for 2N3714/16/90/92 80 v 

VeE (sat) * Co II ector-emitter le =5A 18 = 0.5A 
saturation voltage for 2N3713/14/91/92 1 v 

for 2N3715/16 0.8 v 
le =4A 18 = 0.5A 
for 2N3789/90 1 v 

VeE (sat) * Base-emitter le =5A 18 = 0.5A 
saturation voltage for 2N3713/14/89/90 2 v 

for 2N3715/16/91/92 1.5 v 

VeE * Base-emitter volt. le =3A VeE= 2V 1.5 v 

hFE * DC current gain le = 1A VeE= 3V 
for 2N3713/14/89/90 25 90 -
for 2N3715/16 50 150 -
for 2N3791/92 50 180 -
lc =3A VeE= 2V 
for 2N3713/14/89/90 15 -
for 2N3715/16/91/92 30 -
le = 10A VeE= 4V 5 -

fT Transition freq. le = 0.5A VeE= 10V 4 MHz 

* Pulsed: pulse duration = 300/lS, duty cycle = 1.5% 
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2N3713 2N3789 
2N3714 2N3790 
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r I 2N3771 
2N3772 

HIGH POWER TRANSISTORS 

EPITAXIAL-BASE NPN 

The 2N3771 and 2N3772 are silicon epitaxial-base transistors mounted in Jedec T0-3 metal 
case. They are intended for linear amplifiers and inductive switching applications. 

ABSOLUTE MAXIMUM RATINGS 

VcEo 
VcEv 
Vcso 
VEBO 

lc 
I eM 
Is 
IsM 
Ptot 

Tstg 

Ti 

Collector-emitter voltage (1 8 = 0) 
Collector-emitter voltage (V BE= - 1.5V) 
Collector-base voltage (IE= 0) 
Emitter-base voltage Oc = 0) 
Collector current 
Collector peak current 
Base current 
Base peak current 
Total power dissipation at Tease ,;;;25°C 
Storage temperature 
Junction temperature 

INTERNAL SCHEMATIC DIAGRAM 

MECHANICAL DATA 

Collector connected to case 

5/84 696 

87!fli.l( It 7 
~)I 

2N3771 2N3772 

40V 60V 
50V 80V 
50V 100V 
5V 7V 
15A 10A 
30A 30A 
7.5A 5A 
15A 15A 

150W 
-65 to 200°C 

200°C 

Dimensions in mm 

T0-3 



THERMAL DATA 

Rth j-case Thermal resistance junction-case 

2N3771 
2N3772 

max 1.17 °C/W 

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

Parameter Test conditions Min. Typ. Max. Unit 

I cEO Collector cutoff for 2N3n1 VcE=30V 10 rnA 
current !Is= 0) for 2N3n2 VcE=50V 10 rnA 

lcEv Collector cutoff for 2N3n1 VcE=50V 2 rnA 
current (VeE= - 1.5V) for 2N3n2 VcE=100V 5 rnA 

for All VcE=30V 
Tease= 150°C 10 rnA 

I ceo Collector cutoff for 2N3n1 Vc8 =50V 4 rnA 
current (IE= 0) for 2N3n2 Vce=100V 5 rnA 

lEBO Emitter cutoff for 2N3n1 VEe=5V 5 rnA 
current lie= 0) for 2N3n2 VE8 =7V 5 rnA 

V CEO( sus)* Collector-emitter lc=0.2A 
sustaining voltage for 2N3n1 40 v 
!le=Ol for 2N3n2 60 v 

V CEV(susl * Collector-emitter lc=0.2A ReE= 1000 
sustaining voltage for 2N3n1 50 v 
(VEe= -1.5V) for 2N3n2 80 v 

V CER(susl * Collector-emitter lc=0.2A 
sustaining voltage for 2N3n1 45 v 
!ReE= 100[}) for 2N3n2 70 v 

hFE * DC current gain for 2N3n1 
lc=15A VcE=4V 15 60 -
lc=30A VcE=4V 5 -
for 2N3n2 
lc=10A VcE=4V 15 60 -
lc=20A VcE=4V 5 -

VeE * Base-emitter voltage for 2N3n1 
lc=15A VcE=4V 2.7 v 
for 2N3n2 
lc=10A VcE=4V 2.2 v 
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2N3771 
2N3772 

ELECTRICAL CHARACTERISTICS (Continued) 

Parameter Test conditions 

VcE(satl* Collector-emitter for 2N3771 
saturation voltage lc=15A ls=1.5A 

lc=30A ls=6A 
for 2N3772 
lc=10A Is= 1A 
lc=20A ls=4A 

fT Transition frequency lc= 1A VcE=4V; f=50KHz 

hte Small signal lc= 1A VcE=4V 
current gain f= 1KHz 

ls/b Second breakdown VcE=25V 
collector current t= 1s (non ripetitive) 

* Pulsed: pulse duration = 300/ls, duty cycle ~2% 

Safe operating areas 'c 
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EPITAXIAL PLANAR PNP 

MEDIUM POWER GENERAL PURPOSE TRANSISTORS 

The 2N4234, 2N4235 and 2N4236 are silicon epitaxial planar PNP transistors 
in Jedec T0-39 metal case. 
They are intended for use in switching and amplifier applications. 
The complementary NPN types are the 2N4237, 2N4238 and 2N4239 respectively. 

ABSOLUTE MAXIMUM RATINGS 

Vcso 
VcEO 
VEso 
lc 
Is 
Ptot 

Tstg 

Ti 

Collector-base voltage (IE= 0) 
Collector-emitter voltage (Is = 0) 
Emitter-base voltage (lc = 0) 
Collector current 
Base current 
Total power dissipation at Tease :::;25°C 

Tamb ::;:; 25°C 
Storage temperature 
Junction temperature 

INTERNAL SCHEMATIC DIAGR:4: 

MECHANICAL DATA 

Collector connected to case 

701 

2N4234 2N4235 2N4236 

-40V -60V -80V 
-40V -60V -80V 

-7V 
-3A 

-0.2A 
6W 
1W 

-65 to 200°C 
200° 

Dimensions in mm 

T0-39 

5/80 



THERMAL OAT A 

Rth j-ease 
Rthj-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

max 29 ac;w 
max 175 oc;w 

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

Parameter Test conditions Min. Typ. Max. Unit 

leso Collector cutoff for 2N4234 VeE= -40V -0.1 rnA 
current (IE= 0) for 2N4235 VeE= -60V -0.1 rnA 

for 2N4236 VeE= -80V -0.1 rnA 

leEv Collector cutoff for 2N4234 VeE= -40V -0.1 rnA 
current (VsE = 1.5) for 2N4235 VeE= -60V -0.1 rnA 

for 2N4236 VeE= -80V -0.1 rnA 
Tease = 150°C 
for 2N4234 VeE= -30V -1 rnA 
for 2N4235 VeE= -40V -1 rnA 
for 2N4236 VeE= -60V -1 rnA 

leEO Collector cutoff for 2N4234 VeE= -30V -1 m-\ 
current (Is = 0) for 2N4235 VeE= -40V -1 rnA 

for 2N4236 VeE= -60V -1 rnA 

lEBo Emitter cutoff VsE = 7V -0.5 rnA 
current (le = 0) 

VcEo (sustCollector-emitter lc = -100mA 
sustaining voltage for 2N4234 -40 v 
(Is= 0) for 2N4235 -60 v 

for 2N4236 -80 v 
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ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions 

VeE (sat) * Collector-emitter le = -1A Is= -100mA 
saturation voltage 

VsE (sat) * Base-emitter le = -1A Is= -100mA 
saturation voltage 

VsE * Base-emitter le = -0.25A VeE= -1V 
voltage 

hFE * DC current gain le = -1 OOmA VeE = -1 V 
le = -250mA VeE= -1V 
le = -500mA VeE= -1V 
le = -1A VeE= -1V 

h Transition le = -100mA VeE= -10V 
frequency f = 1 MHz 

Ceso Collector-base IE= 0 Ves = -10V 
capacitance f = 100KHz 

hte Small signal le =-SOmA VeE= -10V 
current gain f = 1KHz 

*Pulsed: pulse duration= 300~-ts. duty cycle :;;:2% 
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2N4895 
2N4896 
2N4897 EPITAXIAL PLANAR N PN 

HIGH CURRENT, FAST SWITCHING APPLICATIONS 

The 2N 4895, 2N 4896 and 2N 4897 are silicon expitaxial planar NPN transistors in Jede~ 
T0-39 metal case. 
They are intended for high current, fast switching applications and for power amplifiers. 

ABSOLUTE MAXIMUM RATINGS 

Vcso 
VcEo 
VEBO 
lc 
Plot 

Collector-base voltage (IE= 0) 
Collector-emitter voltage (1 8 = 0) 
Emitter-base voltage Clc = 0) 
Collector current 
Total power dissipation at Tamb,;;25°C 

Tcase,;;25oC 
T case,;; 1 OOoC 

Storage temperature 
Junction temperature 

INTERNAL SCHEMATIC DIAGR~~: 

MECHANICAL DATA 

Collector connected to case 

6/77 704 

2N4895 2N4896 2N4897 

120V 120V 150V 
sov sbv 80V 

6V 
5A 
1W 
7W 
4W 

-65 to 200 oc 
200 oc 

Dimensions in mm 

T0-39 



r ; i 2N4895 

THERMAL DATA 

Rth j-case 
Rthj-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

2N4896 
2N4897 

max 
max 

25 °C/W 
175 °C/W 

ELECTRICAL CHARACTERISTICS (Tease = :25°C unless otherwise specified) 

Parameter Test conditions 

IcEs Collector cutoff for 2N4895 and 2N4896 
current (V BE= 0) VeE= 120V 

VeE= 60V 
VeE= 60V T case= 150oC 
for 2N4897 
VeE= 150V 
VeE= 100V 
VeE= 100V T case= 150°C 

lEBO Emitter cutoff VEs= 6 V 
current (lc = 0) 

V cEo (sus)* Collector-emitter lc =50 rnA 
sustaining voltage for 2N4895 and 2N4896 
Ps=O) for 2N4897 

VcE(sat) * Collector-emitter lc = 5A Is = 0.5 A 
saturation voltage 

VBE (sat) * Base-emitter lc =5A Is = 0.5 A 
saturation voltage 

hFE * DC current gain le =2A VeE= 2 V 
for 2N4895 and 2N4897 
for 2N4896 
lc =2A VeE= 2 V 
T case= -55 oC 
for 2N4895 and 2N4897 
for 2N4896 

fr Transition frequency lc = 0.5A VeE= 5 V 
for 2N4895 and 2N4897 
for 2N4896 

Ccso Collector-base IE = 0 Vcs= 10 V 
capacitance f = 1 MHz 

ton Turn-on time lc =5A Vee= 20V 
181 = 0.5 A 

ts Storage time lc =5A Vee= 20V 

tf Fall time ls1 = -1 82 = 0.5A 

* Pulsed: pulse duration = 300 f1S, duty cycle = 1.5% 
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2N4918 2N4921 
2N4919 2N4922 
2N4920 2N4923 EPITAXIAL PLANAR NPN/PNP 

PRELIMINARY DATA 
MEDIUM POWER LINEAR AND SWITCHING APPLICATIONS 

The 2N4921, 2N4922 and 2N4923 are silicon epitaxial planar NPN transistors in Jede T0-126 
plastic package, They are intended for driver circuits, switching and amplifier applications. 
The complementary PNP types are the 2N4918, 2N4919 and 2N4920 respectively. 

PNP 2N4918 2N4919 2N4920 

ABSOLUTE MAXIMUM RATINGS NPN 2N4921 2N4922 2N4923 

VcEo Collector-emitter voltage (1 6 = 0) 40V 60V 80V 

Vcso Collector-base voltage (IE= 0) 40V 60V 80V 

VEBO Emitter-base voltage Oc = 0) 5V 
lc Collector current 1A 

I eM Collector peak current 3A 

Is Base current 1A 

Ptot Total power dissipation at Tease ~25°C 30W 

Tstg Storage temperature -65 to 150°C 

Ti Junction temperature 150°C 

For PNP types voltage and current values are negative 

INTERNAL SCHEMATIC DIAGRAMS 

:~: 
MECHANICAL DATA 

J 09~' 12 
058 

(1) W1thm this regton the cross-section of the leads IS uncontrolled 

5/84 708 
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Dimensions in mm 

T0-126 ISOT-32) 



THERMAL DATA 

Rth j-case Thermal resistance junction-case 

2N4918 2N4921 
2N4919 2N4922 
2N4920 2N4923 

max 4.16 °C/W 

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

Parameter Test conditions Min. Typ. Max. Unit 

I cEO Collector cutoff V CE = half rated V CEO 0.5 rnA 
current !lao= 0) 

lcex Collector cutoff V CE = rated V CEO 0.1 rnA 
current {Vee= -1.5V) V CE = rated V CEO 

Tease= 125°C 0.5 rnA 

lcso Collector cutoff Vee= rated Vcso 0.1 rnA 
current {IE=O) 

leso Emitter cutoff VEs=5V 1 rnA 
current !lc = 0) 

V CEO(susl * Collector-emitter lc=0.1A 
sustaining voltage for 2N4918, 2N4921 40 v 

for 2N4919, 2N4922 60 v 
for 2N4920, 2N4923 80 v 

hFE * DC current gain lc= 50mA Vee= 1V 40 -
lc=500mA Vce=1V 30 150 -
lc=1A Vee= 1V 10 -

VcE(satl * Collector-emitter lc=1A 18 =0.1A 0.6 v 
saturation voltage 
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2N4918 2N4921 
2N4919 2N4922 
2N4920 2N4923 

ELECTRICAL CHARACTERISTICS (Continued) 

Parameter Test conditions 

VBEisat!* Base-emitter lc=1A 18 =0.1A 
saturation voltage 

Vse* Base emitter lc=1A Vce=1V 
voltage 

fT Transition frequency lc=250mA Vce=10V 
f=1MHz 

Ccso Collector-base Vcs= 10V le=O 
capacitance f= 100KHz 

hte Small signal lc=250mA Vce=10V 
current gain f=1KHz 

* Pulsed: pulse duration = 300/Ls, duty cycle ~2% 
For PNP types voltage and current values are negative 

Safe operating areas 
1c a 

(A) 

10-1 

Ic MAX PULSED 

lcMAX COI'IT. 

C OPERATION 
I I I I I 
I 

*FOR SINGLE NON 
REPETITIVE PULSE 

6 8 
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Min. Typ. Max. Unit 

1.3 v 

1.3 v 

3 MHz 

100 pF 

25 -

(", -5290 

*PULSE OPERATION 

lO~s " 1\, 

100 JJS ....... 
"::!. 1ms 

"'r-. 

" ...... 
\ 

6 8 

10 



10' 

10 

Ie 
(A) 

1.5 

0.5 

0 

DC current gain (NPN types) 

G 3719 

VeE = 2V 

!;I-' r-

1\ 

' 6-e ' '' 10-2 10-1 Ie(A) 

DC transconductance (NPN types) 

G 3720 

VeE -2V 

0.5 
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10 

-Ie 
(A) 

1.5 

0.5 

0 

2N4918 2N4921 
2N4919 2N4922 
2N4920 2N4923 

DC current gain (PNP types) 

' '. 10-' 

G 3703 

VeE=- 2V 

" !'\ 

' '' -Ie CAl 

DC transconductance (PNP types) 

G 370.t. 

I 

VeE =-2V I 
I 

I I 
I 

0.5 



VcE(sat 

( v) 

0.5 

0 

-VcE(SOII) 

(V) 

0.5 

0 

) 

2N4918 2N4921 
2N4919 2N4922 
2N4920 2N4923 

Collector-emitter saturation voltage 
(NPN types) 

G 3721 

\ 
\ 

Ic:O.SA lA ~A 3A 

1\ \ 
\. 

f\ r-... 

" 
10"' 

4 6 6 

10"' 
4 6 6 

10·' 
4 6 6 

I8 (A) 

Collector-emitter saturation voltage 
(PNP types! 

G 3705 

\ 

Ic =-3A 

I\ 
1'-

Ic =-2A 

~c=-IA 

Ic=-O.s ~ 
1-.........L _Ill 

I I Ill 
IO·' 10"' 10·' -1 6 (A) 

VCE(u~ 

(V) ' 

-YCEfNI 

(Yl 

ur' 

) 

Collector-emitter saturation voltage 
(NPN types) 

/ 

-
"fE=IO 

< I 

/ 

G 3722 

< I 

•c<"> 

Collector-emitter saturation voltage 
(PNP types) 

G 3701 -

/ 

~ 

hFE :10 

ur2 

10-1 
' • i , 
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VBE(sat 

(V) 

0.5 

0 

Base-emitter saturation voltage 
!NPN types) 

) 

/ 
/ 

1---" !--" hFE=lO 

• • 

G-3723 

! 
I 

6 • 

•c<A> 

Saturated switching characteristics 
(NPN types) 

t 
()JS)' 

10-1 

r--.. 

............... 
1-
r-. 

' . 

G 3724 -

vcc=Jov 
1st =-1e2 
hfE=10 

....... 
'• ,, "\ 
I on 

' . •c<A> 

-vaE(sat) 
(V) 

0.5 

2N4918 2N4921 
2N4919 2N4922 
2N4920 2N4923 

Base-emitter saturation voltage 
!PNP types) 

G-3707 

v 
/ 

~,..... 

hFE=lO 

6 8 
to-1 

6 8 

-Jc<A> 

t 
()JS) 
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Saturated switching characteristics 
(PNP types) 

G 3708 

vcc=-Jov 
1e1 =-la2 
hfE=10 

........... 
Is 1'--. 

~--- ,, --
ton 

10"' •• -•c<A> 
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2N5038 
2N5039 
2N6496 MULTIEPITAXIAL PLANAR NPN 

HIGH CURRENT POWER SWITCH 

The 2N 5038, 2N 5039 and 2N 6496 are silicon planar multiepitaxial NPN transistors in 
Jedec T0-3 metal case. 
They are especially intended for high current and fast switching applications. 

ABSOLUTE MAXIMUM RATINGS 

Collector-base voltage (IE= 0) 
Collector-emitter voltage (V6 E = -1.5V, R6 E = 1 OOQ) 
Collector-emitter voltage (R6 E:::; 50 Q) 
Collector-emitter voltage (1 6 = 0) 
Emitter-base voltage (lc = 0) 
Collector current 
Collector peak current 
Base current 
Total power dissipation at Tease,;;;; 25 ·c 
Storage temperature 
Junction temperature 

INTERNAL SCHEMATIC DIAGR~~' 

E 

MECHANICAL DATA 

Collector connected to case 

10/82 714 

2N5038 2N5039 2N6496 

150V 
150V 
110V 
90V 
7V 

20A 
30A 

120V 
120V 
95V 
75V 
7V 

20A 
30A 
SA 

140W 
-65 to 200 •c 

200 ·c 

150V 
150V 
130V 
110V 

7V 
15A 

Dimensions in mm 

T0-3 



THERMAL DATA 

R1h i-case Thermal resistance junction-case 

2N5038 
2N5039 
2N6496 

max 1_25 °C/W 

ELECTRICAL CHARACTERISTICS (T case = 25 oc unless otherwise specified) 

Parameter Test conditions Min. Typ. Max. Unit 

lcEV Collector cutoff for 2N5038 
current (V BE= -1 _5 V) VeE= 140 V 50 rnA 

VeE= 100V T case= 150oC 10 rnA 
for 2N5039 
VeE= 110V 50 rnA 
VeE= 85V T case= 150oC 10 rnA 
for 2N6496 
VeE= 130V 20 rnA 
VeE= 130V T case= 150oC 25 rnA 

I cEO Collector cutoff for 2N5038 
current (IB = 0) VeE= 70 V 20 rnA 

for 2N5039 . 
VeE= 55 V 20 rnA 

lEBO Emitter cutoff VEB = 7 v 50 rnA 
current (lc = 0) VEB = 5 V 

for 2N5038 5 rnA 
for 2N5039 15 rnA 

V cEx (sus)* Collector-emitter lc = 200 rnA 
sustaining voltage for 2N5038 150 v 
(VBE=-1_5V, for 2N5039 120 v 
RBE = 100Q) for 2N6496 150 v 

V CER (sus)* Collector-emitter lc = 200mA 
sustaining voltage for 2N5038 110 v 
(RBE = 50 Q) for 2N5039 95 v 

for 2N6496 130 v 

V cEo (sust Collector-emitter lc = 200mA 
sustaining voltage for 2N5038 90 v 
(IB = 0) for 2N5039 75 v 

for 2N6496 110 v 

715 



2N5038 
2N5039 
2N6496 

ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions 

VCE(sat) * Collector-emitter for 2N5038 
saturation voltage lc = 12 A Is = 1.2 A 

lc = 20A Is =5A 
for 2N5039 
le = 10 A le =1A 

le = 20A Is =5A 
for 2N6496 
le =SA Is = O.SA 

VBE(sat)* Base-emitter for 2N5038 and 2N5039 
saturation voltage le = 20A Is =SA 

for 2N6496 
le =SA Is = O.SA 

VBE * Base-emitter voltage for 2N5038 
le = 12A VeE= 5 V 
for 2N5039 
le = 10A VeE= 5 V 
for 2N6496 
le =SA VeE= 2 V 

hFE * DC current gain for 2N5038 
le =2A VeE= 5 V 
le = 12A VeE= 5 V 
for 2N5039 
le = 2A VeE= 5 V 
le = 10A VeE= 5 V 
for 2N6496 
le =SA VeE= 2 V 

hre Small signal le = 2A VeE= 10 V 
current gain f = 5 MHz 

Ceeo Collector-base IE = 0 Ve8 = 10 V 
capacitance f = 1 MHz 

t, Rise time for 2N5038 
le = 12 A Vee= 30 V 
Is, = -1 82 = 1.2 A 
for 2N5039 

t. Storage time le = 10A Vee= 30 V 
Is, = -1 82 = 1 A 
for 2N6496 
le =SA Vee= 30 V 

tr Fall time Is, = -1 82 = O.S A 
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Min. Typ. Max. Unit 

1 v 
2.5 v 

1 v 
2.5 v 

1 v 

3.3 v 
2 v 

1.S v 
1.S v 

1.6 v 

50 250 -
20 100 -
30 250 -
20 100 -
12 100 -

12 -

300 pF 

0.5 J.1S 

1.5 J.IS 

0.5 J.IS 
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2N5038 
2N5039 
2N6496 

ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions Min. Typ. Max. Unit 

I sib •• Second breakdown VeE= 28 v 5 A 
collector current VeE= 45V 0.9 A 

Estb Second breakdown V6E = -4 V RaE= 20 n 
energy L = 180 p.H 

• Pulsed: pulse duration = 300 J.IS, duty cycle 
• • Pulsed: 1 s non repetitive pulse 

lc ' 
(A) s 

10 

10- I 

Safe operating areas 
(for 2N5038 and 2N5039) 

*PULSE 
lc MAX PULSED OPERATION 

lc MAX IINO_~ms"l\ 

CONTINUOUS! I*'-' s 1\ 
Ill ~ 

t-- DC PERAT!ON 

I II IIIII 1\ 
*~~~E~~~~~~E ~U~~E 

2N5036_____,. 

2
N

5r1111 
' '. 10 

6. 

s 263311 -

IO)JS 
1-IOO)JS 
r-0.5 ms 

102 
' '8 
VeE (V) 
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for 2N5038 13 
for 2N5039 13 
for 2N6496 5.7 

1.5% 

Safe operating areas 
(for 2N6496) 

*PULSE 
ll~e~M~A~X~~~~~OP~E~~~J~~~N~ !- -IOO)JS 

mJ 
mJ 
mJ 

I I'. ' -Q.Sms 

IO,~•r~•ilmsll § DC OPE~ ION 10ms 

- I II II II 1\ 
*FOR SINGLE NON 

REPETITIVE PULSE 

10_, '---L-W,u...J.6li8.1L---l--'-...L.l-'-6 u,JJ.l_--'--'--'-, -1-1-1, ~. 

10 10 2 VeE (V) 
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100 

50 

"cE.{sat 
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2N5039 
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DC current gain 

E 

VeE :SV 
----VcE=2V 

]... ')'... 
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' 

\. 
\\. 
', 

JQ-1 
10 

G 4889 

Collector-emitter saturation voltage 
G 4891 

) 
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1\ )'. 15A 

lOA 

,...., 5A 

2A 

Is( A) 
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VcE(sat ) 
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2 
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) 

Collector-emitter saturation voltage 
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' hFE:IO /# 
-

, 

..... till 
, 

~·c 
-~-ss•c 

o25"C 

I(J-1 10 lc<A> 

Base-emitter saturation voltage 
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hFE=10 

I 
/ 

p 

10 Ic (A) 



V BE(on) vs. collector current 
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2N5151 
2N5153 

EPITAXIAL PLANAR PNP 

HIGH SPEED MEDIUM VOLTAGE SWITCHES 

The 2N5151 and 2N5153 are silicon epitaxial planar PNP transistors in Jedec 
T0-39 metal case intended for use in switching applications. 
The complementary NPN types are the 2N5152 and 2N5154 respectively. 

ABSOLUTE MAXIMUM RATINGS 

Vcso 
VcEO 
VEsO 
lc 
I eM 
Is 
Ptot 

Tstg 

TJ 

Collector-base voltage (IE = 0) 
Collector-emitter voltage (Is= 0) 
Emitter-base voltage (lc = 0) 
Collector current 
Collector peak current 
Base current 
Total power dissipation at Tease~ 50°C 

Tease ~ 1 00°C 
Tamb ~ 25°C 

Storage temperature 
Junction temperature 

INTERNAL SCHEMATIC DIAGR:~: 

MECHANICAL DATA 

Collector connected to case 

5/80 720 

2N5151 2N5153 

-100V 
-80V 
-5.5V 
-5A 
-10A 
-2.5A 
10W 
6.7W 
1W 

-65 to 200°C 
200°C 

Dimensions in mm 

T0-39 



THERMAL DATA 

Rth j-case 
Rth j-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

2N5151 
2N5153 

max 15 oc;w 
max 175 oc;w 

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

Parameter Test conditions Min_ Typ. Max. Unit 

IcEs Collector cutoff VeE= -60V -1 f.LA 
current (VsE = 0) VeE= -100V -1 rnA 

lcEV Collector cutoff VeE= -60V -500 f.LA 
current (VsE = 2V) Tease =150°C 

I cEO Collector cutoff VeE= -40V -50 f.LA 
current (Is= 0) 

lEBo Emitter cutoff VEs = -4V -1 f.LA 
current (lc = 0) VEs = -5.5V -1 rnA 

VeEO (sus) *Collector-emitter le = -100mA -80 v 
sustaining voltage 
(Is = 0) 

VeE (sat) * Collector-emitter le = -2.5A Is= -250mA -0.75 v 
saturation voltage lc =- 5A Is= -·500mA -1.5 v 

VsE (sat) . Base-emitter le = -2.5A Is= -250mA -1.45 v 
saturation voltage lc = -5A Is= -500mA -2.2 v 

VsE 
. Base-emitter le = -2.5A VeE= -5V -1.45 v 

voltage 

hFE 
. DC current gain for 2N5151 

le =-SOmA VeE= -5V 20 -
le = -2.5A VeE= -5V 30 90 -
lc = -5A VeE= -5V 20 -
T case = -55 °C 
lc = -2.5A VeE= -5V 15 -
for 2N5153 
le =-SOmA VeE= -5V 50 -
le = -2.5A VeE= -5V 70 200 -
lc = -5A VeE= -5V 40 -
T case = -55 °C 
le = -2.5A VeE= -5V 35 -
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2N5151 
2N5153 

ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions 

Ceso Collector-base IE= 0 Ves = -10V 
capacitance f = 1MHz 

hte Small signal le = -0.1A VeE= -5V 
current gain f =1KHz 

for 2N5151 
for 2N5153 
le = -0.5A VeE= -5V 
f = 20MHz 
for 2N5151 
for 2N5153 

ton Turn on time le = -5A ls1 = -0.5A 
Vee= 30V 

toft Turn off time le = -5A ls1 = -ls2 = 0.5A 
Vee= 30V 

*Pulsed: pulse duration= 300f.LS, duty cycle "'-'2%. 
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Min. Typ. Max. Unit 

250 pF 

20 -
50 -

3 -
3.5 -

0.5 f.LS 

1.3 f.LS 



EPITAXIAL PLANAR NPN 

HIGH SPEED MEDIUM VOLTAGE SWITCHES 

2N5152 
2N5154 

The 2N5152 and 2N5154 are silicon epitaxial planar NPN transistors in Jedec 
T0-39 metal case intended for use in switching applications. 
The complementary PNP types are the 2N5151 and 2N5153 respectively. 

ABSOLUTE MAXIMUM RATINGS 

Vcso 
VcEO 
VESO 

lc 
lcM 
Is 
Pta! 

Collector-base voltage (IE = 0) 
Collector-emitter voltage (Is = 0) 
Emitter-base voltage (lc = 0) 
Collector current 
Collector peak current 
Base current 
Total power dissipation at Tease~ soac 

Tease ~100ac 
Tamb ~ 25oC 

Storage temperature 
Junction temperature 

INTERNAL SCHEMATIC DIAGR~~' 

E 

MECHANICAL DATA 

Collector connected to case 

723 

2N5152 2N5154 

100V 
80V 
6V 
2A 
10A 
1A 

1.ow 
6.7W 
1W 

-65 to 200°C 
2ooac 

Dimensions in mm 

T0-39 

5/80 



2N5152 
2N5154 

THERMAL DATA 

Rth j-case 
Rthj-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

max 15 °C/W 
max 175 oc;w 

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

Parameter Test conditions Min. Typ. Max. Unit 

IcEs Collector cutoff VeE= 60V 1 JLA 
current (VsE = 0) VeE =100V 1 mA 

leEv Collector cutoff VeE =60V 500 f.LA 
current (VsE = -2V) Tease= 150oC 

I cEO Collector cutoff VeE= 40V 50 f.LA 
current (1 8 = 0) 

lEBO Emitter cutoff VEB = 5V 1 JLA 
current (lc = 0) VEB = 6V 1 mA 

VeEO (sus)*Collector-emitter le = 100mA 80 v 
sustaining voltage 
(Is= 0) 

VeE (sat)* Collector-emitter le = 2.5A 18 = 250mA 0.75 v 
saturation voltage le =SA 18 = 500mA 1.5 v 

VsE (sat) * Base-emitter le = 2.5A Is= 250mA 1.45 v 
saturation voltage le =SA Is= 500mA 2.2 v 

I 

VsE * Base-emitter le = 2.5A VeE= 5V 1.45 /v 
voltage 

hFE * DC current gain for 2N5152 
le =SOmA VeE= 5V 20 -
lc = 2.5A VeE= 5V 30 90 -
lc =SA VeE= 5V 20 -
T case = -55 °C 
lc = 2.5A VeE= 5V 15 -
for 2N5154 
lc =SOmA VeE= 5V 50 -
le = 2.5A VeE= 5V 70 200 -
le =SA VeE= 5V 40 -
T case = -55 °C 
le = 2.5A VeE= 5V 35 -
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ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions 

Ceso Collector-base IE= 0 Ves = 10V 
capacitance f = 1 MHz 

hte Small signal le = 0.1A VeE= 5V 
current gain f =1KHz 

for 2N5152 
for 2N5154 
le = 0.5A VeE= 5V 
f = 20MHz 
for 2N5152 
for 2N5154 

ton Turn on time le = 5A ls1 = 0.5A 
Vee= 30V 

toft Turn off time le = 5A ls1 = -ls2 = 0.5A 
Vee= 30V 

*Pulsed: pulse duration= 300JLS, duty cycle ~2%. 
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2N5152 
2N5154 

Min. Typ. Max. 

250 

20 
50 

3 
3.5 

0.5 

1.3 

Unit 

pF 

-
-

-
-

JLS 

JLS 



2N5190 2N5193 
2N5191 2N5194 
2N5192 2N5195 EPITAXIAL -BASE NPN I PNP 

MEDIUM POWER LINEAR AND SWITCHING APPLICATIONS 

The 2N5190, 2N5191, 2N5192 are silicon epitaxial-base NPN power transistors in Jedec 
T0-126 plastic package, intended for use in medium power linear and switching applications. 
The complementary PNP types are the 2N5193, 2N5194 and 2N5195 respectively. 

ABSOLUTE MAXIMUM RATINGS 

Vceo 
VcEo 
VEBO 
lc 
I eM 
Is 
Ptot 
T st9 

TJ 

Collector-base voltage (IE= 0) 
Collector-emitter voltage (1 8 = 0) 
Emitter-base volage (lc = 0) 
Collector current 
Collector peak current (t < 1 Oms) 
Base current 
Total power dissipation at Tease< 25°C 
Storage temperature 
Junction temperature 

NPN 2N5190 2N5191 2N5192 
PNP* 2N5193 2N5194 2N5195 

40V 60V BOV 
40V 60V BOV 

5V 
4A 
7A 
1A 

40W 
-65 to 150°C 

150°C 

* For PNP types voltage and current values are negative 

INTERNAL SCHEMATIC DIAGRAMS 

:~: :~: 
MECHANICAL DATA Dimensions in mm 

I 
!Ius~· 1.2 

Q58 

(1) W•thn th•s reg100lhe cross-se<too o1 theo leads 1s uncontrolled "'" T0-126 (SOT-32) 

10/84 726 



THERMAL DATA 
Thermal resistance junctioh-case 
Thermal resistance junction-ambient 

2N5190 2N5193 
2N5191 2N5194 
2N5192 2N5195 

max 3.12 °C/W 
max 100 °C/W 

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

Parameter Test conditions 

leeo Collector cutoff for 2N5190/93 Vee = 40V 
current (IE = 0) for 2N5191/94 Vee = 60V 

for 2N5192/95 Ve 8 = 80V 

leEx Collector cutoff for 2N5190/93 VeE = 40V 
current for 2N5191/94 VeE= 60V 
(VEe= 1.5V) for 2N5192/95 VeE = 80V 

T case= 125°C 
for 2N5190/93 VeE = 40V 
for 2N5191/94 VeE = 60V 
for 2N5192/95 VeE= 80V 

leEo Collector cutoff for 2N5190/93 VeE = 40V 
current (1 8 = 0) for 2N5191/94 VeE = 60V 

for 2N5192/95 VeE = BOV 

lEBO Emitter cutoff VEe= 5V 
current (I e = 0) 

VeEo (sus) * Collector-emitter le = 100mA 
sustaining voltage for 2N5190/93 
Oe = O) for 2N5191/94 

for 2N5192/95 

VeE (sat) * Co I lector-emitter lc = 1.5A le=0.15A 
saturation voltage le =4A 18 = 1A 

for 2N5190/91/92 
for 2N5193/94/95 

VeE * Base-emitter volt. le = 1.5A VeE= 2V 

hFE * DC current gain le = 1.5A VeE= 2V 
for 2N5190/93 
for 2N5191/94 
for 2N5192/95 

le =4A VeE= 2V 
for 2N5190/93 
for 2N5191/94 
for 2N5192/95 

fT Transition freq. le = 1A VeE= 10V 

* Pulsed: pulse duration = 300J1s duty cycle = 1.5% 
For NPN types voltage and current values are negative 
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Min •. Typ. Max. Unit 

100 11A 
100 llA 
100 llA 

100 11A 
100 llA 
100 JlA 

2 rnA 
2 rnA 
2 rnA 

1 rnA 
1 rnA 
1 rnA 

1 rnA 

40 v 
60 v 
80 v 

0.6 v 

1.4 v 
1.2 v 
1.2 v 

25 100 -
25 100 -
20 80 -

10 -
10 -

7 -

2 MHz 



' r 2N5190 2N5193 
2N5191 2N5194 
2N5192 2N5195 

Safe operating areas Ic 
(A) 

rlc MAX (PULSED) 

G-2738/1 

*P.ULS OPERATION 

Ptot 
(W) 

40 

30 

10 

Power rating chart 
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2N5301/2/3 
2N4398/99 
2N5745 EPITAXIAL-BASE NPN/PNP 

COMPLEMENTARY HIGH POWER TRANSISTORS 

The 2N5301 /2/3, 2N4398/99 and 2N5745 are silicon epitaxial-base transistors in Jedec T0-3 
metal case. They are intended for power amplifier and switching circuits. 

NPN 2N5301 2N5302 2N5303 

ABSOLUTE MAXIMUM RATINGS PNP 2N4398 2N4399 2N5745 

VcEO Collector-emitter voltage (Is= 0) 40V 60V aov 

Vcso Collector-base voltage (IE= 0) 40V 60V aov 

VESO Emitter-base voltage !lc = 0) 5V 5V 5V 

lc Collector current 30A 30A 20A 

I eM Collector peak current 50 A 

Is Base current 7.5A 

Ptot Total power dissipation at Tease :::;25°C 200W 

Tstg Storage temperature -65 to 200°C 

Ti Junction temperature 2oooc 

For PNP types voltage and current values are negative 

INTERNAL SCHEMATIC DIAGRAMS 

:~: :::{ 
MECHANICAL DATA Dimensions in mm 

Collector connected to case 

87~· 11~ 

ill."C'TF I 
! -

T0-3 

5/84 732 



THERMAL DATA 

Rth i-e~se Thermal resistance junction-case 

> ; 

. ~ ! . 
i' t : l 

.,.,• ..,.·"'·-_./' 

2N5301/2/3 
2N4398/QQ 
2N5745 

max 0.875 °C/W 

ELECTRICAL CHARACTERISTICS 1Tease=25°C unless otherwise specified) 

Parameter Test conditions Min. Typ. Max. Unit 

leso Emitter cutoff Ves=5V 5 rnA 
current lie= 01 

lcso Collector cutoff Vcs =rated Vcso 1 rnA 
current lle=OI 

lcev Collector cutoff Vee= rated Vceo 
current (Vse= -1.5VI for 2N4398/99, 2N5745 5 rnA 

for 2N5301/2/3 1 rnA 
Vce=30V Tease=150°C 
for 2N4398/99 10 rnA 
Vce=80V Tease= 150°C 
for 2N5745 10 rnA 
Vee= rated Vceo Tease= 150oc 
for 2N5301/2/3 10 rnA 

I ceo Collector cutoff V CE = rated V CEO 5 rnA 
current lls=OI 

V CEO(sus) * Collector-emitter lc=200mA 
sustaining voltage for 2N4398, 2N5301 40 v 
lls=OI for 2N4399, 2N5302 60 v 

for 2N5745, 2N5303 80 v 
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~-------------------

2N5301/2/3 
2N4398/99 
2N5745 

ELECTRICAL CHARACTERISTICS (Continued) 

Parameter Test conditions 

hFE * DC current gain lc= 1A VcE=2V 
for 2N5745, 2N5303 
lc = 10A VcE=2V 
lc=20A VcE=2V 
for 2N4398/99, 2N5301/2 
lc=15A VcE=2V 
lc=30A VcE=4V 

VcE(sat)* Collector-emitter lc=10A 18 = 1A 
saturation voltage for 2N4398/99, 2N5301/2 

for 2N5745, 2N5303 
lc= 15A 18 =1.5A 
for 2N4398/99, 2N5301/2 
for 2N5745, 2N5303 
lc=20A 18 =2A 
for 2N4398/99, 2N5301/2 
lc=20A 18 =4A 
for 2N5745, 2N5303 
lc=30A ls=6A 
for 2N4398/99, 2N5301/2 

VBE!satl * Base-emitter lc=10A 18 =1A 
saturation voltage lc=15A 18 =1.5A 

for 2N4398/99, 2N5301/2 
for 2N5745, 2N5303 
lc=20A 18 =2A 
for 2N4398/99, 2N5301/2 
lc=20A 18 =4A 
for 2N5745, 2N5303 

VsE * Base-emitter voltage lc=10A VcE=2V 
for 2N5745, 2N5303 
lc=15A VcE=2V 
for 2N4398/99, 2N5301/2 
lc=20A VcE=4V 
for 2N5745, 2N5303 
lc=30A VcE=4V 
for 2N4398/99, 2N5301/2 
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Min. Typ. Max. Unit 

40 -

15 60 -
5 -

15 60 -
5 -

0.75 v 
1 v 

1 v 
1.5 v 

2 v 

2 v 

4 v 

1.7 v 

1.8 v 
2 v 

2.5 v 

2.5 v 

1.5 v 

1.7 v 

2.5 v 

3 v 



ELECTRICAL CHARACTERISTICS (Continued} 

Parameter Test conditions 

fT Transition frequency lc=1A VcE=10V 
f= 1MHz 
for 2N4398/99, 2N5301/2 
for 2N5745, 2N5303 

hte Small signal current lc=1A VcE=10V 
gain f=1KHz 

tr Rise time Vcc=30V lc=10A 

ts Storage time ls1 = -lsz= 1A 

tt Fall time 

* Pulsed: pulse duration = 300 p.s, duty cycle ~2% 
For PNP types voltage and current are negative 

Safe operating areas 

2N5301/2/3 
2N439B/99 
2N5745 
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Saturation voltage (NPN types) 
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Turn-on time (NPN types) 
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' 2N5336 

2N5337 
2N5338 
2N5339 EPITAXIAL PLANAR N PN 

HIGH CURRENT FAST SWITCHING APPLICATIONS 

The 2N 5336, 2N 5337, 2N 5338 and 2N 5339 are silicon epitaxial planar NPN transistors 
in Jedec T0-39 metal case. 
They are intended for high current switching applications up to 5A. 

ABSOLUTE MAXIMUM RATINGS 

Vceo 
VcEo 
VEBO 
lc 
I eM 
Is 
Plot 

Collector-base voltage (IE= 0) 
Collector-emitter voltage (18 = 0) 
Emitter-base voltage (lc = 0) 
Collector current 
Collector peak current 
Base current 
Total power dissipation at Tamb~25"C 

Tcase~25"C 
Storage temperature 
Junction temperature 

INTERNAL SCHEMATIC DIAGR~4 

MECHANICAL DATA 

Collector connected to case 

6/77 740 

2N5336 2N5338 
2N5337 2N5339 

80V 100V 
80V 100V 

6V 
5A 
7A 
1A 
1W 
6W 

-65 to 200 •c 
2oo ·c 

Dimensions in mm 

T0-39 



THERMAL DATA 

Rth ]-ease 
Rthj-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

max 
max 

2N5336 
2N5337 
2N5338 
2N5339 

29.2 ·c;w 
175 ·c;w 

ELECTRICAL CHARACTERISTICS (Tease = 25•c unless otherwise specified) 

Parameter Test conditions Min. Typ. Max. Unit 

leeo Collector cutoff for 2N5336 and 2N5337 
current (IE= 0) Vee= 80 V 10 p.A 

for 2N5338 and 2N5339 
Vee= 100 V 10 p.A 

I cEO Collector cutoff for 2N5336 and 2N5337 
current (le = 0) VeE= 75 V 100 p.A 

for 2N5338 and 2N5339 
Vee= 90 V 100 p.A 

lcEX Collector cutoff for 2N5336 and 2N5337 
current (VeE= -1.5 V) Vce=75V 10 p.A 

VcE=75V Tease= 15o•c 1 rnA 
for 2N5338 and 2N5339 
VeE= 90 V 10 p.A 
VeE= 90 V Tease= 15o•c 1 rnA 

V CEO (sus)* Collector-emitter lc =50 rnA 
sustaining voltage for 2N5336 and 2N5337 80 v 
(le= 0) for 2N5338 and 2N5339 100 v 

VcE(sat) * Collector-emitter lc =2A le =0.2A 0.7 v 
saturation voltage lc = 5A le = 0.5 A 1.2 v 

VeE (sat) * Base-emitter lc =2A le = 0.2 A 1.2 v 
saturation voltage lc =5A le = 0.5A 1.8 v 

hFe * DC current gain le = 0.5 A Vee= 2 V 
for 2N5336 and 2N5338 30 -
for 2N5337 and 2N5339 60 -
lc =2A VeE= 2 V 
for 2N5336 and 2N5338 30 120 -
for 2N5337 and 2N5339 60 240 -
lc = 5A VeE= 2 V 
for 2N5336 and 2N5338 20 -
for 2N5337 and 2N5339 40 -
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2N5336 
2N5337 
2N5338 
2N5339 

ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions Min. Typ. Max. Unit 

fT Transition frequency lc = 0.5A VeE= 10 V 30 MHz 

Ccso Collector-base Yes= 10V IE = 0 
capacitance f = 0.1 MHz 250 pF 

ton Turn-on time lc = 2A Vee= 40V 200 ns 
Is, = 0.2 A 

ts Storage time 
lc =2A Vee= 40V 

2 [LS 

tf Fall time Is, = -ls2 = 0.2 A 200 ns 

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

G 2692 -
Safe operating areas Ic 8 

(A) 6 -lc MAll 

' ' 
I' r" 

"" 

' "' " DC OPERATION 1', 
DISSIPATION LIMITED 

2N5336 

2Nl53l3_[ 
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4 6 8 4 6 8 

10 VeE (V) 
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2N5336 
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EPITAXIAL PLANAR PNP 

HIGH VOLTAGE TRANSISTORS 

2N5415 
2N5416 

The 2 N5415, 2N5416 are high voltage silicon epitaxial planar transistors designed for 
use in consumer and industrial line-operated applications. These devices are particu
larly suited as drivers in high-voltage low current inverters, switching and series re
gulators. 

ABSOLUTE MAXIMUM RATINGS 

VCBO 

VCEO 

VEBO 
lc 
Is 
ptot 

Collector-base voltage (I E = 0) 
Collector-emitter voltage (I 8 = 0) 
Emitter-base voltage (I c= 0) 
Collector current 
Base current 
Total power dissipation at T case :::;25°C 

T amb :::;sooc 
Storage temperature 
Junction temperature 

INTERNAL SCHEMATIC DIAGR~~: 

MECHANICAL DATA 

Collector connected to case 

745 

2N5415 2N5416 

-200V -350V 
-200V -300V 
-4V -6V 

-1A 
-O.SA 
10W 
1W 

-65 to 200°C 
2oooc 

Dimensions in mm 

T0-39 

5/80 



2N5415 
2N5416 

THERMAL DATA 

~h j-case 
Rth J-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

max 
max 

17.5 °C/W 
150 oc /W 

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

Parameter Test conditions Min. Typ. Max. Unit 

lcso Collector cutoff for 2N5415 v cs=-175V -50 ~A 
current (IE= 0) for 2N5416 V cs=-280V -50 ~A 

I cEO Collector cutoff V cE=-150V -50 ~A 
current (I 8 = 0) 

lEBO Emitter cutoff for 2N5415 VEs=-4V -20 ~A 
current (I c = 0) for 2N5416 V Es=-6V -20 ~A 

V cEo (sus) *Collector-emitter le =-10mA 
sustaining voltage for 2N5415 -200 v 
(1 8 =0) for 2N5416 -300 v 

VeER • Collector-emitter I c =-SOmA 
sustaining voltage for2N5416 -350 v 
(RsE=50Q) 

VeE (sat) "' Collector-emitter le =-SOmA I 8 =-SmA -2.5 v 
saturation voltage 

VBE • Base-emitter I c =-SOmA V cE=-10V -1.5 v 
voltage 
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ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions 

hFE * DC current gain I c =-SOmA V cE=-10V 
for 2N5415 
for 2N5416 

hfe Small signal lc =-5mA V cE=-10V 
current gain f =1KHz 

fT Transition frequency lc =-10mA V cE=-10V 
f =5MHz 

Ccso Collector-base IE =0 V cs=-10V 
capacitance f =1 MHz 

"' Pulsed: pulse duration = 300 flS, duty cycle ::; 2% 

2N5415 
2N5416 

Min. Typ. Max. 
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25 
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EPITAXIAL-BASE NPN/PNP 

r· 
' 

COMPLEMENTARY HIGH POWER TRANSISTORS 

2N5629 
2N6029 

The 2N5629 (NPN) and 2N6029 (PNP) are complementary silicon epitaxial-base transistors 
in Jedec T0-3 metal case. They are intended for high power audio amplifier applications and 
switching regular circuits. 

ABSOLUTE MAXIMUM RATINGS 

VcEo Collector-emitter voltage (1 8 =0) 100 v 
Vceo Collector-base voltage (IE=Ol 100 v 
VEeo Emitter-base voltage Oc = 0) 7 v 
lc Collector current 16 A 
lcM Collector peak current 20 A 
le Base current 5 A 
P101 Total power dissipation at Tease :>;;25°C 200 w 
T519 Storage temperature -65 to 200 oc 
Ti Junction temperature 200 oc 

For PNP type voltage and current values are negative 

INTERNAL SCHEMATIC DIAGRAMS 

MECHANICAL DATA Dimensions in mm 

Collector connected to case 

T0-3 
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r I 
1 2N5629 

2N6029 

THERMAL DATA 

Rth j-case Thermal resistance junction-case max 0.875 °C/W 

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

Parameter Test conditions Min. Typ. Max. Unit 

leEO Collector cutoff VeE=50V 1 rnA 
current (1 8 = 0) 

lEBO Emitter cutoff VEs=7V 1 rnA 
current Oe = 0) 

leso Collector cutoff Ve8 = 100V 1 . rnA 
current (IE= 0) 

leEV Collector-emitter cutoff VeE= 100V 1 rnA 
current (VsE= -1.5V) VeE= 100V Tease= 150°C 5 rnA 

V CEO(susl * Collector-emitter le=200mA 100 v 
sustaining voltage 
Os=O) 

hFE* DC current gain le= 8A VeE=2V 25 100 -
le = 16A Vee=2V 4 -

VeE(satl * Collector-emitter le=10A 18 = 1A 1 v 
saturation voltage lc = 16A 18 =4A 2 v 

VsE(satl * Base-emitter le= 10A 18 =1A 1.8 v 
saturation voltage 

Vse* Base-emitter voltage le=8A VeE=2V 1.5 v 

fr Transition frequency lc= 1A VeE=20V 1 MHz 
' f=0.5MHz 
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ELECTRICAL CHARACTERISTICS (Continued) 

Parameter Test conditions 

Ccso Collector-base Vc8 =10V IE=O 
capacitance f=0.1MHz 

for 2N6029 

hte Small signal lc=4A VcE=10V 
current gain f=1KHz 

* Pulsed: pulse duration = 300 p,s, duty cycle :::;2% 
For PNP type voltage and current values are negative. 

Safe operating areas 
'c 8 

(A}6 

2N5629 
2N6029 

Min. Typ. Max. 

~ 

500 
1000 

15 

Unit 

pF 
pF 

-

G -529112 

lcMAX PULSED I *PULSE OPERATION 
-

10 8 
~~ !.!!!.!., -lOO!JS 

lc MAX CONT.- ~ . 

~ 
*FOR SINGLE NON 

REPETITIVE PULSE 
~ 

Tc:as~;25"C 

lQ-1 
4 6 8 

10 
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10' 

10 

IO' 

10 

2N5629 
2N6029 

DC current gain (NPN type) 

:= = lcase-=•so•c . 

' im--... 
1 ' 25'C I'.. 

" - _15151.lf- ...... 
' 

10-' 

DC current gain (PNP type) 

c, S18t. -
I 

veE= v 

,\. 

-~ 

"'~ 
10 rcCAl 

(, 5281 -

VcE=-2V 

"\. 
[\ 
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DC current gain (NPN type) 

1 

' • 
' 

lcase=l50•c . 
.......... 

10' 

•25"C 

"' 
VcE=IOV 

......... JJ I 
........ t-.... 1'-r-. 

' • 
' "" 
1 1"'- ~ 

'·" 10 
' . ' ' .. 

10-1 I 10 'ciA) 

DC current gain (PNP type) 

(, 5288 -

10' 

VcE=-10V 

101 

' 
10 

10 -'cC.A) 



VcE(sat 

(V) 

1.2 

0.8 

0.4 

0 

) 

Collector-emitter saturation voltage 
{PNP type) 

G 5195 -

hFE:tO 

l 
I 
I 

7 
IT 

!.-" 

10-1 10 'c (Al 

-VCE{sat 
( v l 

1.6 

1.2 

0.8 

04 

l 

Collector-emitter saturation voltage 
{PNP type) 

G ~283 -

~lc=4A. BA 16A 

' 

VCE(sat 

(V) 

16 

1.2 

) 

0.8 

0-4 

v 
(V 

1.6 

1.2 

) 

0.8 

04 

10-2 -'e <A 1 
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2N5629 
2N6029 

Collector-emitter saturation voltage 
{NPN type) 

BA 
'c=•GA 

4A 

' 

10-1 'a (Al 

Saturation voltage {NPN type) 

G 5205 -

I 
/J 

I. 
'II 

VeE (sa l 
(hFE:IOl 

VBE 
I 

-~ I 
lu. 

FE•~ 

10-1 10 



2N5629 
2N6029 

Base-emitter voltage (PNP type) 

VeE 
(V) 

2.5 

1.5 

0.5 

0 
1o-• 

IIIII 
Ill 

1111 

VeE =•v / 

I 

1 
/ 

10 

Capacitances (NPN type) 

c 
(pF ) 

102 

.._ 
;;;;;;;;;:;; 

10·' 

CEBO 

:;,eo 

.......... 

i"---~--. 

10 

G 5196 -

lc CAl 

G 5199 -

. '. V(V) 

VeE(sat 
(V) 

1.5 

0.5 

) 

Base-emitter saturation voltage 
(PNP type) 

hFE=10 

I 
I 

..... 

10_, 10 
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c 
(pF) 

Capacitances (PNP type) 

-- CEeO - ~ 
CBO 

I 
2 . •• 2 '. 2 

10-1 10 

G 5194 -

lcCAl 

G 5191 -

' '' V (V) 



---- -------- ----- -

Turn-on time (NPN type) 

t 
(IJS ) 

10"' 

t 
c ... ) 

10-1 

t, -' 
~ 

Turn-on time (PNP type) 

r 
r-.. 

~ 

10"' 

G-5103 

vcc=Jov 
hfE :10 

10 lc CAl 

G 5200 

Vcc:30V 
hFE:lO 
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2N5629 
2N6029 

Turn-off time (NPN type) 

I 
(IJS ) 

10 

10"1 

-.... Is 
i"'--...., 

-

Turn-off time (PNP type) 

t 
(,us) 

10 

10"' 

' ~ r-... 

If -

vcc=30V 

hFE:lO 

la1 :1a2 

10 lc CAl 

G- 5201 

Ycc=JOV 
hfE•lO 
let=-le2 

X -



2N5655 
2N5656 
2N5657 EPITAXIAL PLANAR NPN 

PRELIMINARY DATA 

HIGH VOLTAGE POWER TRANSISTORS 

The 2N5655, 2N5656 and 2N5657 are silicon epitaxial planar NPN transistors in Jedec T0-126 
plastic package. They are intended for use audio output amplifiers, low current, high voltage 
converters and AC line relays. 

ABSOLUTE MAXIMUM RATINGS 

Vceo Collector-base voltage (IE= 0) 

VcEo Collector-emitter voltage (1 8 = 01 

VEBO Emitter-base voltage !lc = 0) 
lc Collector current 
I eM Collector peak current 
Is Base current 

Ptot Total power dissipation at T case ,;;;;25°C 
Tstg Storage temperature 

Ti Junction temperature 

INTERNAL SCHEMATIC DIAGRAM 

MECHANICAL DATA 

1.~ 
058 

(1) W1thin this region the cross-section of the leads is uncontrolled 

5{84 756 

c -
E-

2N5655 

275V 
250V 

22Jl 
Ltt 

2N5656 2N5657 

325V 375V 
300V 350V 
6V 

0.5A 
1A 

0.25A 
20W 

-65 to 150°C 
150°C 

Dimensions in mm 

T0-126 ISOT-321 



THERMAL DATA 

R1h j-case Thermal resistance junction-case 

2N5655 
2N5656 
2N5657 

max 6.25 °C/W 

ELECTRICAL CHARACTERISTICS 1Tcase=25°C unless otherwise specified) 

Parameter Test conditions Min. Typ. Max. Unit 

lcso Collector cutoff Vc8 =rated Vcso 10 p.A 
current Ue=O) 

lcev Collector cutoff V CE = rated V CEO 0.1 rnA 
current (Vse= -1.5V) Tcase=100°C 

for 2N5655 Vce=150V 1 rnA 
for 2N5656 Vce=200V 1 rnA 
for 2N5657 Vce=250V 1 rnA 

I ceo Collector cutoff for 2N5655 Vce=150V 0.1 rnA 
current Us=O) for 2N5656 Vce=200V 0.1 rnA 

for 2N5657 Vce=250V 0.1 rnA 

leso Emitter-base Ve8 =6V 10 p.A 
current Uc = 0) 

VIBRJCEO * Collector-emitter lc= 1mA for 2N5655 250 v 
breakdown voltage for 2N5656 300 v 
Us=Ol for 2N5757 350 v 

V CEO!susl" Collector-emitter lc=100mA for 2N5655 250 v 
sustaining voltage L=50mH for 2N5656 300 v 

for 2N5657 350 v 

VcE(satl* Collector-emitter 
saturation voltage lc=0.1A 16 = 10mA 1 v 

lc=0.25A ls=25mA 2.5 v 
lc=0.5A ls=0.1A 10 v 
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ELECTRICAL CHARACTERISTICS (Continued) 

Parameter Test conditions Min. Typ. Max. Unit 

Vee* Base-emitter voltage lc=0.1V Vce=10V 1 v 

hFe* DC current gain lc=50mA Vce=10V 25 -
lc=0.1A . Vce=10V 30 250 -
lc=0.25A Vce=10V 15 -
lc=0.5A Vce=10V 5 -

hte Small signal lc=0.1A Vce=10V 
current gain f=1KHz 20 -

fT Transition frequency lc=50mA Vce=10V 
f=10MHz 10 MH:Z 

Cceo Collector-base Vce=10V f= 100KHz 25 pF 
capacitance 

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

Safe operating areas G-S293 

-
lc MAX PULSED PULSE OP£RATION* 

lOps 

10- 2 
8 
6 

10-J 

DC OPERATION 

* FOR SINGLE NON 
=- REPETITIVE PULSE 

' 6 8 

10 
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lOOps 

\. 500ps 

\ 1ms 

' ' 
\ 

2N5655-
2N5656 
2N5657 

' 6 8 ' 6 8 



102 
8 

2 

10 

6 

' 
2 

DC current gain 

~~--

6 8 

10-3 

1\ 

' 6 8 

10-2 

G 4033 

I 
'tE=IOV 

.~ 

\[\ 

125"C 
25'C 
55'C 

II 

II 
' 6 8 

10-1 lc <Al 

VCE(sat 

(V) 

1.5 

0.5 
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2N5655 
2N5656 
2N5657 

Collector-emitter saturation voltage 

lf"E=IO 

125'C-
25'C-

-55'C-

' 6 8 
IQ-3 

1"::: 
1----

' 6 8 
IQ-2 

r--.. 

G 4035 

"'-... 

"' r--.. 
F 

l, 6 lJ 2 

10·1 lc (Al 



2N5671 
2N5672 MULTIEPITAXIAL PLANAR NPN 

HIGH CURRENT FAST SWITCHING APPLICATIONS 

The 2N 5671 and 2N 5672 are silicon multiepitaxial planar NPN transistors in Jedec T0-3 
metal case. 
They are especially intended for high current, fast switching industrial applications. 

ABSOLUTE MAXIMUM RATINGS 

Collector-base voltage (IE= 0) 
Collector-emitter voltage (V6E = -1.5 V, R6 E = 50 !J) 
Q.ollector-emitter voltage (R6 E::::; 50 !J) 
Collector-emitter voltage (1 6 = 0) 
Emitter-base voltage (lc = 0) 
Colle9tor current 
Base current 
Total power dissipation at Tease ,;;;; 25 oc 
Storage temperature 
Junction temperature 

INTERNAL SCHEMATIC DIAGR:~: 

MECHANI~AL DATA 

Collector connected to case 

~~ - 1 ~g ~ 

"' \'? 

6/77 760 

~~ 

~~ 

~ 
I 

2N5671 2N5672 

120V 150V 
120V 150V 
11 OV 140V 

90V 120V 
7V 

30A 
10A 

140W 
-65 to 200 oc 

200 °(; 

Dimensions in mm 

T0-3 



THERMAL DATA 

R1h i-case Thermal resistance junction-case 

r r 2N5671 
2N5672 

max 1.25 °C/W 

ELECTRICAL CHARACTERISTICS (Tease = 25 oc unless otherwise specified) 

Parameter Test conditions Min. Typ. Max. Unit 

lcEV Collector cutoff for 2N5671 VeE= 110 V 12 rnA 
current (V8E = -1.5 V) for 2N5672 VeE= 135 V 10 rnA 

VeE= 100V T case= 150oC 
for 2N5671 15 rnA 
for 2N5672 10 rnA 

I cEO Collector cutoff VeE= 80 V 10 rnA 
current (1 8 = 0) 

lEBO Emitter cutoff VEB= 7 v 10 rnA 
current (lc = 0) 

V CEX (sus)* Collector-emitter lc = 200 rnA 
sustaining voltage for 2N5671 120 v 
(V8 E=-1.5V, for 2N5672 150 v 
R8E = 50rl) 

V CER (sus)* Collector-emitter lc = 200mA 
sustaining voltage for 2N5671 110 v 
(R8E = 50 rl) for 2N5672 140 v 

V cEo (sus>* Collector-emitter lc = 200mA 
sustainihg voltage for 2N5671 90 v 
Os = 0) for 2N5672 120 v 

V CE (sat) * Collector-emitter le = 15 A Is = 1.2 A 0.75 v 
saturation voltage 

VBE(sat) * Base-emitter lc = 15 A Is = 1.2 A 1.5 v 
saturation voltage 

VBE * Base-emitter voltage lc = 15 A VeE= 5 V 1.6 v 

hFE * DC current gain lc = 15 A VeE= 2 V 20 100 -
le = 20A VeE= 5 V 20 -

fr Transition frequency le = 2A VeE= 10 V 50 MHz 
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2N5671 
2N5672 

ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions 

Ceso Collector-base IE = 0 Ves= 10 V 
capacitance f = 1 MHz 

ton Turn-on time 
le = 15 A Vee= 30 v 

ts Storage time Is, = -182 = 1.2A 

tf Fall time 

ls/b ** Second breakdown VeE= 24 V 
collector current VeE= 45 V 

Es/b Second breakdown V8E= -4V, R8 E= 20 Q 
energy L = 180 flH 

* Pulsed: pulse duration = 300 f1S, duty cycle 1.5% 
** Pulsed: 1 s, non repetitive pulse 

Min. Typ. Max. Unit 

900 pF 

0.5 [.IS 

1.5 [.IS 

0.5 [.IS 

5.8 A 
0.9 A 

20 mJ 

Safe operating areas DC transconductance 

Ic 
(A) 

10 

8 

8 

I MAX PULSE OPERATION* 

I " 1"-
DC ~PERATION ~ ~ 

-

I 
*FOR SINGLE NON 

REPET•TIVE PULSE 

12~5171 
' '8 

10 
' 8 8 

101 

G-2634/1 

SO .us 

500ps 

3ms 

~ f-2N5672 

I II 

Ill 
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Ic 
(A) 

30 

20 

10 

0 

G-2640 

0.5 1.5 VeE (V) 



DC current gain 

G-2635 

VcE=3V 

10' 

~ 

10 

10 Jc(A) 

Base-emitter saturation voltage 

G 2642 

t I I 
hFE=10 

1.2 
lj 

I 
v 

O.B v 

0.4 

to rc (A) 
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VeE (sat 

(V) 

1.5 

0.5 

0 

t 
(!JS) 

w-2 

) 

2N5671 
2N5672 

Collector-emitter saturation voltage 

G-2641 

I 
hFE :10 

I 
iT 

10 lc(Al 

Saturated switching characteristics 

G 2636 

vcc=Jov 
hFE=10 

r--~ 1st=-JB2 

t-

~ tonf- ...--
b-.. It / 

10 



2N5679 
2N5680 EPITAXIAL PLANAR PNP 

PNP SILICON TRANSISTORS 

The 2N5679 and 2N5680 are silicon epitaxial planar PNP transistors in Jedec 
T0-39 metal case intended for use as drivers for high_ power transistors in general 
purpose, amplifier and switching circuit. 
The complementary NPN types are the 2N5681 and 2N5682 respectively. 

ABSOLUTE MAXIMUM RATINGS 

Vcso 
VcEO 
VEso 
lc 
Is 
Pta! 

Collector-base voltage (IE = 0) 
Collector-emitter voltage (Is= 0) 
Emitter-base voltage (lc = 0) 
Collector current 
Base current 
Total power dissipation at Tease :;:;:25°C 

Tamb :;:;:25aC 
Storage temperature 
Junction temperature 

INTERNAL SCHEMATIC DIAGR:~ 

MECHANICAL DATA 

Collector connected to case 

5/80 764 

2N5679 2N5680 

-100V -120V 
-100V -120V 

-4V 
-1A 

-0.5A 
10W 
1W 

-65 to 200°C 
200°C 

Dimensions in mm 

T0-39 



THERMAL DATA 

Rth j-ease 
Rth j-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

2N5679 
2N5680 

max 17.5 oc;w 
max 175 oc;w 

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

Parameter Test conditions 

lcso Collector cutoff for 2N5679 Vcs = -100V 
current (IE = 0) for 2N5680 Vcs = -120V 

lcEV Collector cutoff for 2N5679 VeE= -100V 
current for 2N5680 VeE= -120V 
(VsE = 1.5) Tease= 150°C 

for 2N5679 VeE= -100V 
for 2N5680 VeE= -120V 

I cEO Collector cutoff for 2N5679 VeE= -70V 
current (1 8 = 0) for 2N5680 VeE= -80V 

lEBO Emitter cutoff VEB = -4V 
current (lc = 0) 

VcEO (sus) *Collector-emitter lc = -10mA 
sustaining voltage for 2N5679 
(Is= 0) for 2N5680 

VeE (sat) * Collector-emitter lc = -250mA 18 = -25mA 
saturation voltage lc = -500mA 18 = -50mA 

lc = -1A 18 = -200mA 

VsE * Base-emitter lc = -250mA V cE = -2V 
voltage 

hFE * DC current gain lc = -250mA VeE= -2V 
lc = -1A VeE= -2V 

fr Transition lc = -100mA VeE= -10V 
frequency f = 10MHz 

Ccso Collector-base IE= 0 Vcs = -20V 
capacitance f = 1MHz 

hte Small signal lc = -0.2A VeE= -1.5V 
current gain f = 1KHz 

*Pulsed: pulse duration= 300J.LS, duty cycle ~2%. 
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Min. Typ. Max. Unit 

-1 J.LA 
-1 J.LA 

-1 11-A 
-1 J.LA 

-1 mA 
-1 mA 

-10 J.LA 
-10 J.LA 

-1 J.LA 

-100 v 
-120 v 

-0.6 v 
-1 v 
-2 v 

-1 v 

40 150 -
5 -

30 MHz 

50 pF 

40 -



2N568l 
2N5682 EPITAXIAL PLANAR NPN 

GENERAL PURPOSE TRANSISTORS 

The 2N5681 and 2N5682 are silicon epitaxial planar NPN transistors in Jedec 
T0-39 metal case intended for use as drivers for high power transistors in general 
purpose amplifier and switching circuits. 
The complementary PNP types are the 2N5679 and 2N5680 respectively. 

ABSOLUTE MAXIMUM RATINGS 

Vcso 
VcEO 
VEBo 
lc 
Is 
Ptot 

Collector-base voltage (IE = 0) 
Collector-emitter voltage (1 8 = 0) 
Emitter-base voltage (lc = 0) 
Collector current 
Base current 
Total power dissipation at Tease ,;;;;25°C 

Tamb ,;;;;25°C 
Storage temperature 
Junction temperature 

INTERNAL SCHEMATIC DIAGR~~: 

MECHANICAL DATA 

Collector connected to case 

5/80 766 

2N5681 2N5682 

100V 120V 
100V 120V 

4V 
1A 

0.5A 
10W 
1W 

-65 to 200°C 
200°C 

Dimensions in mm 

T0-39 



THERMAL DATA 

Rth J-case 
Rth j-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

2N5681 
2N5682 

max 17.5 °C/W 
max 175 oc;w 

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

Parameter Test conditions Min. Typ. Max. Unit 

lcso Collector cutoff for 2N5681 Vc8 = 100V 1 p.,A 
current (IE = 0) for 2N5682 Ve8 = 120V 1 p.,A 

leEV Collector cutoff for 2N5681 VeE= 100V 1 p.,A 
current for 2N5682 VeE= 120V 1 p.,A 
(VsE = -1.5V) Tease= 150°C 

for 2N5681 VeE= 100V 1 rnA 
for 2N56.82 VeE= 120V 1 mA 

I cEO Collector cutoff for 2N5681 VeE= 70V 10 p.,A 
current (1 8 = 0) for 2N5682 VeE= 80V 10 p.,A 

lEBO Emitter cutoff VEB = 4V 1 p.,A 
current (lc = 0) 

VeEO (sus)*Collector-emitter le = 10mA 
sustaining voltage for 2N5681 100 v 
(Is= 0) for 2N5682 120 v 

VeE (sat) * Collector-emitter le = 250mA 18 = 25mA 0.6 v 
saturation voltage le = SOOmA Is= SOmA 1 v 

le = 1A 18 = 200mA 2 v 

VsE * Base-emitter le = 250mA VeE= 2V 1 v 
voltage 

hFE * DC current gain le = 250mA VeE= 2V 40 150 -
le = 1A VeE= 2V 5 -

fr Transition lc = 100mA VeE= 10V 30 MHz 
frequency f = 10MHz 

Ceso Collector-base IE= 0 Ves = 20V 50 pF 
capacitance f = 1MHz 

hte Small signal le = 0.2A VeE= 1.5V 40 -
current gain f = 1KHz 

*Pulsed: pulse duration = 300p.,s, duty cycle ~2 %. 
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2N5875 
2N5876 
2N5877 
2N5878 EPITAXIAL-BASE NPN/PNP 

SILICON HIGH POWER TRANSISTORS 

The 2N5877 and 2N5878 are silicon epitaxial-base NPN power transistors in Jedec T0-3 
metal case. They are intended for use in power linear and switching applications. The com
plementary PNP types are the 2N5875 and 2N5876 respectively. 

ABSOLUTE MAXIMUM RATINGS 

Vcso 
VcEo 
VEBO 
lc 
I eM 
Is 
Ptot 
T stg 
TJ 

Collector-base voltage (IE = 0) 
Collector-emitter voltage (I 8 = 0) 
Emitter-base voltage (lc = 0) 
Collector current 
Collector peak current 
Base current 
Total power dissipation at T case~ 25°C 
Storage temperature 
Junction temperature 

NPN 
PNP* 

* For PNP types voltage and current values are negative 

INTERNAL SCHEMATIC DIAGRAMS 

:~: :~: 
MECHANICAL DATA 

Collector connected to case 

10/84 768 

2N5877 
2N5875 

2N5878 
2N5876 

60V 80V 
60V BOV 

5V 
lOA 
20A 
4A 

150W 
-65 to 200°C 

200°C 

Dimensions in mm 

T0-3 



THERMAL DATA 

Thermal resistance junction-case 

2N5875 
2N5876 
2N5877 
2N5878 

max 1.17 °C/W 

ELECTRICAL CHARACTERIST-ICs (T case= 25°C unless otherwise specified) 

Parameter Test conditions Min. Typ. Max. Unit 

I ceo Collector cutoff for 2N5877 /75 V ce= 60V 0.5 rnA 
current (IE= 0) for 2N5878/76 V ce= BOV 0.5 rnA 

I cEO Collector cutoff for 2N5877/75 V cE= 30V 1 rnA 
current (1 8 = 0) for 2N5878/76 V cE= 40V 1 rnA 

lcEX Collector cutoff for 2N5877 /75 V cE = 60V 0.5 rnA 
current for 2N5778/76 V cE= BOV 0.5 rnA 
(VeE= 1.5V) T case = 150°C 

for 2N5877 /75 V cE = 60V 5 rnA 
for 2N5878/76 V cE= BOV 5 rnA 

lEBO Emitter cutoff VEe= 5V 1 rnA 
current (lc= 0) 

V CEO (sus)* Collector-emitter lc= 200mA 
sustaining voltage for 2N5877/75 60 v 
(1 8 =0) for 2N5878/76 80 v 

VcE(sat) * Collector-emitter lc =5A 18 =0.5A 1 v 
saturation voltage lc = 10A 18 =2.5A 3 v 

VeE (sat) * Base-emitter lc = 10A lc=2.5A 2.5 v 
saturation voltage 

VeE"' Base-emitter volt. lc =4A VcE=4V 1.5 v 
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r t 2N5875 
2N5876 
2N5877 
2N5878 

ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions 

hFE * DC current gain le =4A VeE= 4V 
le = 10A VeE =4V 

fT Transition freq. le = 0.5A VeE= 10V 

Ceso Collector-base Vee= 10V 
capacitance f = 1MHz IE =0 

for 2N5877/2N5878 
for 2N5875/2N5876 

t, Rise time lc =4A Vee= 30V 
181 = 0.4A 

ts Storage time le =4A Vee =30V 
181 = -1 92 = 0.4A 

tf Fall time 

* Pulsed: pulse duration = 300p.s, duty cycle= 1.5% 
For PNP types voltage and current values are negative 

Safe operating areas Ic 
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2N5875 
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2N5877 
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Collector-base capacitance (NPN types) 
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Collector-base capacitance (PNP types) 
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2N5883 2N5885 
2N5884 2N5886 

EPITAXIAL-BASE NPN I PNP 

COMPLEMENTARY HIGH-POWER TRANSISTORS 

The 2N5885 and 2N5886 are silic'on epitaxial-base NPN power transistors in Jedec T0-3 metal 
case, intend for power linear amplifiers and switching applications. The complementary PNP 
types are the 2N5883 and 2N5884. 

ABSOLUTE MAXIMUM RATINGS 

VcEO 
Vcso 
VEBO 

lc 
I eM 
Is 
Ptot 

Tstg 

Ti 

Collector-emitter voltage (1 8 = 0) 
Collector-base voltage (IE= 0) 
Emitter-base voltage Oc = 0) 
Collector current 
Collector peak current 
Base current 
Total power dissipation at Tease ~25°C 
Storage temperature 
Junction temperature 

For PNP types voltage and current values are negative. 

INTERNAL SCHEMATIC DIAGRAM 

:~: 
MECHANICAL DATA 

Collector connected to case 

2/84 774 

PNP 
NPN 

2N5883 
2N5885 

2N5884 
2N5886 

60V 80V 
60V 80V 

5V 
25A 
50 A 
7.5A 
200W 

-65 to 200°C 
2oooc 

Dimensions in mm 

T0-3 



·----------------------------------------------------------------------, 

THERMAL DATA 

Rth j-case Thermal resistance junction-case 

2N5883 2N5885 
2N5884 2N5886 

max 0.875 °C/W 

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

Parameter Test conditions Min. Typ. Max. Unit 

I cEO Collector cutoff for 2N5883/2N5885 
current !Is= 0) VcE=30V 2 rnA 

for 2N5884/2N5886 
VcE=40V 2 rnA 

lcEv Collector cutoff V CE = rated V CEO 1 rnA 
current (VsE=-1.5V) Tease= 150°C 

V CE = rated V CEO 10 rnA 

lcso Collector cutoff V CB = rated V CBO 1 rnA 
current (IE= 0) 

lEBO Emitter cutoff VEa=5V 1 rnA 
current Oc = 0) 

V CEO(susl * Collector-emitter lc=200mA 
sustaining voltage for 2N5883/2N5885 60 v 
Oa=O) for 2N5884/2N5886 80 v 

hFE * DC current gain lc=3A VcE=4V 35 -
lc=10A VcE=4V 20 100 -

lc=25A VcE=4V 4 -

VcE(satl * Collector-emitter lc=15A 18 = 1.5A 1 v 
saturation voltage lc=25A 18 =6.25A 4 v 

VsE(satl * Base-emitter lc=25A 18 =6.25A 2.5 v 
saturation voltage 

VaE * Base-emitter lc=10A VcE=4V 1.5 v 
voltage 
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2N5883 2N5885 
2N5884 2N5886 

ELECTRICAL CHARACTERISTICS (Continued) 

Parameter Test conditions Min. Typ. Max. Unit 

fT Transition frequency lc= 1A VcE=10V f= 1MHz 4 

Ccso Collector base Vcs = 10V IE=O f= 1MHz 
capacitance for PNP types 

hte Small-signal current lc=3A VcE=4V f= 1KHz 20 

t, Rise time Vcc=30V lc = 10A 

ts Storage time 181 =-1 82 =1A 

tt Fall time 

* Pulsed: pulse duration = 300p.s, duty cycle :::::;2% 
For PNP types voltage and current values are negative 

Safe operating areas 
Ic 
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DC current gain (PNP types) 
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2N5883 2N5885 
2N5884 2N5886 

Turn-on time (PNP types) 
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MULTIEPITAXIAL PLANAR NPN 

2N6032 
2N6033 

HIGH CURRENT, HIGH SPEED, HIGH POWER TRANSISTORS 

The 2N 6032 and 2N 6033 are silicon multiepitaxial planar NPN transistors in modified 
Jedec T0-3 metal case. 
They have high current, high power handling capability, fast switching speed and are 
intended for use in switching and linear applications in military and industrial equipment. 

ABSOLUTE MAXIMUM RATINGS 

Collector-base voltage (IE= 0) Vcso 
VcEx 
VeER 
VcEO 
VEBO 
lc 

Collector-emitter voltage (V8 E = -1.5 V, R8 E = 50 Q) 
Collector-emitter voltage (RsE = 50 Q) 
Collector-emitter voltage (1 8 = 0) 

Is 
ptot 
Tstg 
Ti 

Emitter-base voltage (lc = 0) 
Collector current 
Base current 
Total power dissipation at Tease,;;; 25 "C 
Storage temperature 
Junction temperature 

INTERNAL SCHEMATIC DIAGR~:,' 

E 

MECHANICAL DATA 

Collector connected to case 

781 

.11.zso 
c- 000811 

2N6032 2N6033 

120V 150V 
120V 150V 
11 OV 140V 

90 120V 
7V 7V 
50A 40A 

10A 
140W 

-65 to 200 "C 
200 "C 

Dimensions in mm 

Modified T0-3 
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2N6032 
2N6033 

THERMAL DATA 

R1h J-case Thermal resistance junction-case max 1.25 °C/W 

ELECTRICAL CHARACTERISTICS (Tease = 25 oc unless otherwise specified) 

Parameter Test conditions Min. Typ. Max. Unit 

lcEV Collector cutoff for 2N6032 
current (V BE= -1 .5 V) VeE= 110V 12 mA 

VeE= 100V T case= 150oC 15 mA 
for 2N6033 
VeE= 135V 10 mA 
VeE= 100V T case= 150oC 10 mA 

I cEO Collector cutoff VeE= 80 v 10 mA 
current (1 8 = 0) 

lEBO Emitter cutoff VEB = 7 v 10 mA 
current Clc = 0) 

V CEX (sus)* Collector-emitter lc = 200 mA 
sustaining voltage for 2N6032 120 v 
(V8 E = -1.5V, for 2N6033 150 v 
R8 E= 50Q, L=2mH) 

V CER (sus)* Collector-emitter lc = 200mA 
sustaining voltage for 2N6032 110 v 

(R 8 E=50Q, L= 15mH) for 2N6033 140 v 

V CEO (sus)* Collector-emitter lc = 200mA 
sustaining voltage for 2N6032 90 v 
Cis= 0) for 2N6033 120 v 

VeE (sat)* Collector-emitter for 2N6032 
saturation voltage lc =50 A Is =SA 1.3 v 

for 2N6033 
lc = 40 A Is =4A 1 v 

VBE (sat)* Base-emitter for 2N6032 
saturation voltage lc =50 A Is =5A 2 v 

for 2N6033 
lc = 40A Is =4A 2 v 
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ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions 

VsE* Base-emitter voltage for 2N6032 
lc =50 A VeE= 2 V 
for 2N6033 
lc = 40 A VeE= 2 V 

hFE * DC current gain for 2N6032 
lc = 50A VeE= 2.6 V 
for 2N6033 
lc = 40 A VeE= 2 V 

hfe Small-signall lc =2A VeE= 10 V 
current gain f = 5 MHz 

Cc8o Collector-base IE = 0 V08 = 10 V 
capacitance f = 1 MHz 

for 2N6032 
t, Rise time lc =50 A Vee= 30 V 

181 = -1 82 = 5A 
ts Storage time for 2N6033 

lc = 40 A Vee= 30 V 
tf Fall time 181 = -1 82 = 4A 

ls/b ** Second breakdown VeE= 24 V 
collector current VeE= 40 V 

Es/b Second breakdown V8E= -4V, R8E= 5 !:l 
energy L = 310 f!H 

* Pulsed: pulse duration = 300 f!S, duty cycle = 1.5% 
** Pulsed: 1 s non repetitive pulse 
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2N6037 2N6034 
2N6038 2N6035· 
2N6039 2N6036 EPITAXIAL-BASE NPN/PNP 

MEDIUM POWER DARLINGTONS 

The 2N6037, 2N6038 and 2N6039 are silicon epitaxial-base NPN power transistors in mo
nolithic Darlington configuration and are mounted in Jedec T0-126 plastic package. 
They are intended for use in medium power linear and switching applications. 

The complementary PNP types (the 2N6034, 2N6035 and 2N6036 respectively) have same 
characteristics of NPN types but voltage and current values are negative. 

ABSOLUTE MAXIMUM RATINGS 

Vcso Collector-base voltage (IE = 0) 
VcEo Collector-emitter voltage (I 8 = 0) 
VEso Emitter-base voltage (lc = 0) 
lc Collector current 
lcM Collector peak current 
18 Base current 
Ptot Total power dissipation at Tease.:;;; 25 "C 
Tstg Storage temperature 
Ti Junction tempetature 

INTERNAL SCHEMATIC DIAGRAM 

MECHANICAL DATA 

(I) W1!h1n lh1s re-g10n the cross-sect1011 of the lE"ads 1s uncontrolled 
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THERMAL DATA 

Rth j-case 
Rth j-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

2N6037 2N6034 
2N6038 2N6035· 

; ~ 2N6039 2N6036 

max 
max 

3.12 
83.3 

"C/W 
"C/W 

ELECTRICAL CHARACTERISTICS (Tease = 25"C unless otherwise specified)' 

Parameter Test conditions Min_ Typ. Max. Unit 

leso Collector cutoff for 2N6037 Ves =40V 100 JlA 
current (IE = 0) for 2N6038 Ves =60V 100 JlA 

for 2N6039 Ves =80V 100 JlA 

leEO Collector cutoff for 2N6037 VeE =40V 100 !lA 
current (1 8 = 0) for 2N6038 VeE =60V 100 JlA 

for 2N6039 VeE =80V 100 JlA 

leE X Collector cutoff for 2N6037 VeE =40V 0.1 rnA 
current (VEs = 1.5V) for 2N6038 VeE =60V 0.1 rnA 

for 2N6039 VeE =80V 0.1 rnA 
Tease = 125 "C 
for 2N6037 VeE =40V 0.5 rnA 
for 2N6038 VeE =60V 0.5 rnA 
for 2N6039 VeE =BOV 0.5 rnA 

lEBO Emitter cutoff VEB = 5V 2 rnA 
current Oe = 0) 

VeEO(susl Collector-emitter le = 100 rnA 
sustaining voltage for 2N6037 40 v 
(1 8 = 0) for 2N6038 60 v 

for 2N6039 80 v 
VeE (satt Collector-emitter le = 2A Is = BmA 2 v 

saturation voltage le = 4A Is = 40mA 3 v 

VsE (satt Base-emitter le = 4A Is = 40mA 4 v 
saturation voltage 

VsE * Base-emitter voltage le = 2A VeE = 3V 2.8 v 
hFE* DC current gain le = 0.5A VeE =-= 3V 500 -

le = 2A VeE = 3V 750 15000 -
le = 4A VeE = 3V 100 

hte Small signc.' current le = 0.75A VeE = 10V 25 -
gain f = 1 MHz -

Ceso Collector-base Ve 8 = 10V 
capacitance f = 1 MHz IE = 0 (e) 100 pF 

*Pulsed: pulse duration = 300 JlS, duty cycle= 1.5% (•)for PNP types 200 pF 
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2N6037 2N6034 
2N6038 2N6035· 
2N603Q 2N6036 
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EPITAXIAL-BASE NPN/PNP 

GENERAL PURPOSE 

2N6042 
2N6045 

ADVANCE DATA 

The 2N6045 is a silicon epitaxial-base NPN transistor in monolitic Darlington configuration 
and is mounted in Jedec T0-200 plastic package. It is intended for use in power linear and 
switching applications. The complementary PNP type is the 2N6042. 

ABSOLUTE MAXIMUM RATINGS 

Vceo 
VcEo 
lc 

Collector-base voltage 
Collector-emitter voltage 
Collector current 
Collector peak current 
Base current 

I eM 

Is 
Ptot 
T stg 

TJ 

Total power dissipation at T case < 25°C 
Storage temperature 
Junction temperature 

For PNP type voltage and current values are negative. 

INTERNAL SCHEMATIC DIAGRAMS 

::4: 
MECHANICAL DATA 

Collector connected to tab. 
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100 v 
100 v 

12 A 
15 A 

0.2 A 
80 w 

-65 to 150 °C 
150° °C 

Dimensions in mm 

T0-220 
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r 2N6042 
2N6045 

THERMAL DATA 

Rth ]-case Thermal resistance junction-case max 1.56 °C/W 

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

Parameter Test conditions 

lEBO Emitter cutoff VEB = 6V 
current (I e = 0) 

leEO Collector cutoff VeE= 100V 
current (I 8 = 0) 

VeEo (sus) * Collector-emitter le = 100mA 
sustaining voltage 

VeE (sat) * Collector-emitter le =3A 18 = 12mA 
saturation voltage le =SA 18 =SOmA 

VeE (sat) * Basee-em itter le =SA 18 =SOmA 
saturation voltage 

VeE (on) * Base-emitter le =4A VeE= 4V 
voltage 

hFE DC current gain le =3A VeE= 4A 
le =SA VeE= 4V 

hte Small signal le =3A VeE= 4V 
current gain f = 1 MHz 

Ceso Collector-base Ve8 = 10V f = 1MHz 
capacitance ( IE=O) 

* Pulsed: pulse duration= 300Jls, duty cycle= 1.5% 
For PNP type voltage and current value are negative. 
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Min. Typ. Max. Unit 

2 rnA 

20 !lA 

100 v 

2 v 
4 v 

4.5 v 

2.S v 

1000 10000 
100 

4 

300 PF 

l 



EPITAXIAL-BASE NPN/PNP 

GENERAL PURPOSE COMPLEMENTARY PAIRS 

2N6107 2N6292 
2N6109 2N6290 
2N6111 2N6288 

The 2N 6107, 2N 6109, 2N 6111, 2N 6288, 2N 6290 and 2N 6292 are epitaxial-base silicon 
transistors in Jedec T0-220 plastic package. They are intended for a wide variety of 
medium power switching and linear applications. 
The PNP types are the 2N 6107, 2N 6109, 2N 6111 and their complementary NPN types 
are the 2N 6292, 2N 6290 and 2N 6288 respectively. 

ABSOLUTE MAXIMUM RATINGS 

Collector-base voltage (IE= 0) 
Collector-emitter voltage (R 6E = 1 00!:1) 
Collector-emitter voltage (1 6 = 0) 
Emitter-base voltage (lc = 0) 
Collector current 
Base current 
Total power dissipation at Tease,;; 25 ·c 
Storage temperature 
Junction temperature 

PNPO 2N6107 2N6109 2N6111 

NPN 2N6292 2N6290 2N6288 

80V 60V 40V 
80V 60V 40V 
70V 50V 30V 

5V 
7A 
3A 

40W 
-65 to 150 ·c 

150 ·c 
• For PNP devices voltage and current values are negative 

INTERNAL SCHEMATIC DIAGRAMS 

~:)' :=-~r 
~\!Yt E 

MECHANICAL DATA Dimensions in mm 

Collector connected to tab. 

T0-220 
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2N6107 2N6292 
2N6109 2N6290 
2N6111 2N6288 

THERMAL DATA 

Rth j-case 
Rlhj-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

max 3.125 °C/W 
max 70 °C/W 

ELECTRICAL CHARACTERISTICSo (Tease = 25 oc unless otherwise specified) 

2N6111 2N61 09 2N6107 PNP 
Test conditions 

2N6288 2N6290 2N6292 NPN 

Parameter VCE(V) lc(A) I6 (A) Min. Max. Min. Max . Min. Max. Unit 

lcEX (VEB = 1.5V) 80 0.1 
60 0.1 
40 0.1 

rnA 
70 2 

Tease= 150 °C 50 2 
30 2 

I cEO Cis= 0) 60 1 
40 1 rnA 
20 1 

lEBO (VEB = 5 V) 0 1 1 1 rnA 

V CER (sus)~ (RsE = 1 OOQ) 0.1 40 60 80 v 
V CEO (sus) * 0.1 0 30 50 70 v 

2 0.2 1 

VcE(sat) * 
2.5 0.25 1 v 3 0.3 1 
7 3 3.5 3.5 3.5 

4 2 1.5 

VBE * 4 2.5 1.5 v 4 3 1.5 
4 7 3 3 3 

4 2 30 150 

hFE * 4 2.5 30 150 
4 3 30 150 -
4 7 2.3 2.3 2.3 

hte (f = 50 kHz) 4 0.5 20 20 20 -
PNP types 4 0.5 10 10 10 

fT MHz 
NPN types 4 0.5 4 4 4 

Ccso (f = 1 MHz, V cs = 1 OV) 250 250 250 pF 

* Pulsed: pulse duration = 300 flS, duty cycle = 1.5% 
o For PNP devices voltage and current values are negative 
For characteristic curves see the BD 533 (NPN) and BD 534 (PNP) series 
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EPITAXIAL-BASE NPN/PNP 

--- --- -------------, 

2N6121 2N6124 
2N6122 2N6125 
2N6123 2N6126 

MEDIUM POWER LINEAR AND SWITCHING APPLICATIONS 

The 2N 6121, 2N 61"22 and :2N 6123 are silicon epitaxial-base NPN power transistors in 
Jedec T0-220 plastic package, intended for use in medium power linear and switching 
applications. 
The complementary PNP types are the 2N 6124, 2N 6125 and 6126 respectively. 

ABSOLUTE MAXIMUM RATINGS 

Vcso 
VcEs 
VcEo 
VEBO 
lc 
I eM 
Is 
Ptot 
T stg 

Ti 

Collector-base voltage (IE = 0) 
Collector-emitter voltage (V 8 E = 0) 
Collector-emitter voltage (I 8 = 0) 
Emitter-base voltage (lc = 0) 
Collector current 
Collector peak current 
Base current 
Total power dissipation at T case .;;; 25°C 
Storage temperature 
Junction temperature 

* For PNP types voltage and current values are negative 

INTERNAL SCHEMATIC DIAGRAMS 

:~: 
MECHANICAL DATA 

Collector connected to tab. 
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NPN 2N6121 2N6122 2N6123 
PNP* 2N6124 2N6125 2N6126 

45V 60V 80V 
45V 60V 80V 
45V 60V 80V 

5V 
4A 
7A 
1A 

40W 
-65 to 150°C 

150°C 

Dimensions in mm 

T0-220 
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THERMAL DATA 

Rth J-Case 
Rth J-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

max 
max 

3.12 °C/W 
70 °C/W 

ELECTRICAL CHARACTERISTICS (Tease = 25 oc unless other.wise specified) 

Parameter Test conditions 

lcso Collector cutoff for 2N6121/241 Vcs = 45 V 
current (IE= 0) for 2N6122/25 Vcs = 60 V 

for2N6123/26 Vc8 = 80V 

IcE X Collector cutoff for 2N6121/24 VeE= 45 V 
current (V8 E = -1.5V) for 2N6122/25 . VeE= 60 V 

for 2N6123/26 VeE= 80 V 
Tease = 125 oc 
for 2N6121/24 /VeE= 45 V 
for 2N6122/25 V CE = 60 V 
for 2N6123/26 VeE= 80 V 

I cEO Collector cutoff for 2N6121/24 VeE= 45 V 
current (1 8 = 0) for 2N6122/25 VeE= 60 V 

for 2N6123/26 VeE= 80 V 

lEBO Emitter cutoff VEB = 5 v 
current Clc = 0) 

V CEO (sus)* Collector-emitter lc = 100 mA 
sustaining voltage for 2N6121/24 
Cis= 0) for 2N6122/25 

for 2N6123/26 

VeE (sat)* Collector-emitter lc = 1.5A Is = 0.15A 
saturation voltage lc = 4 A Is = 1A 

VBE * Base-emitter voltage lc = 1.5 A VeE= 2 V 

hFE * DC current gain lc = 1.5 A VeE= 2 V 
for 2N6121/24 
for 2N6122/25 

le = 4 A 
for 2N6123/26 

VeE= 2 V 
for 2N6121/24 
for 2N6122/25 
for 2N6123/26 

hfe Small signal lc = 1 A VeE= 4 V 
current gain f = 1 MHz 

* Pulsed: pulse duration = 300 f1S, duty cycle = 1.5% 
For PNP types voltage and current values are negative 
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Min. Typ. Max. Unit 

100 llA 
100 llA 
100 llA 

100 f.LA 
100 llA 
100 f.LA 

2 mA 
2 mA 
2 mA 

1 mA 
1 mA 
1 mA 

1 mA 

45 v 
60 v 
80 v 

0.6 v 
1 4 v 

1.2 v 

25 100 -
25 100 -
20 80 -

10 -
10 -
7 -

2.5 -



Safe operating areas Ic 
(A) 

10 

DC current gain (NPN types) 

VcE=2V 

1-- t""' 
10' 

1\.. 
1\ 

2 

10 
4 ' • 4 '. 10-t 1 

Ic MAX PULSED 

2N6121 2N6124 
2N6122 2N6125 
2N6123 2N6126 

G-2520/1 

PULSE OPERATION* 

lc MAX CONTINUOUS '\.. 10<H.ls 

1111'.. ' ' DC OPERATION +tttl7"'\ 1\ 
*FOR SINGLE NON 

REPETITIVE PULSE 1\\ " 1ms I \l.+HH+-lf-H-10ms 

2N6121124 - 1\ 
2N 6122/251--+~N 

2N 6123t2·E;f---1-fjHJII>ol 
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10 

DC current gain (PNP types) 
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I 
4 '8 

'c tAl 
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hFE 8 

10' 

10 
4 '. 

VcE=-2V 

! -!"--

I'\. 

I 

I 
4 '8 

10-1 -tc (A) 
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/ 
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Base-emitter saturation voltage 
(PNP types) 

hFE=10 

/ 

----

10" 
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CcBO, 
(pF)' 

102 

10 

Collector-base capacitance 
(NPN types) 

r-r-
.......... " 

' ' . ' '. w-1 10 
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...... 
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Transition frequency ( NPN types) 
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\ 
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ccso 
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Collector-base capacitance 
(PNP types) 
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EPITAXIAL-BASE NPN/PNP 

COMPLEMENTARY POWER DARLINGTONS 

~~ f' ,, 2N6282 2N6285 
2N6283 2N6286 
2N6284 2N6287 

The 2N6282, 2N6283, 2N6284 and the complementary PNP types 2N6285, 2N6286, 2N6287 
are epitaxial-base silicon transistors in monolithic Darlington configuration in Jedec T0-3 me
tal case. They are intended for general-purpose amplifier and low-frequency switching appli
cations. 

NPN 2N6282 

ABSOLUTE MAXIMUM RATINGS PNP 2N6285 

VcEo Collector-emitter voltage (1 8 = 0) 60V 
Vcso Collector-base voltage (IE=O) 60V 
VEBO Emitter-base voltage Oc = 0) 
lc Collector current 
lcM Collector peak current 
18 Base current 
Ptot Total power dissipation at Tease :o:;;25°C 
Tstg Storage temperature 
Tj Junction temperature 

For PNP types voltage and current values are negative 

INTERNAL SCHEMATIC DIAGRAMS 

NPN 

MECHANICAL DATA 

Collector connected to case 

801 

2N6283 2N6284 

2N6286 2N6287 

80V 100V 
80V 100V 
5V 

20A 
40A 
0.5A 
160W 

-65 to 200°C 
200°C 

Dimensions in mm 

T0-3 
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2N6282 2N6285 
2N6283 2N6286 
2N6284 2N6287 

THERMAL DATA 

----------------

Rth j-case Thermal resistance junction-case max 1.09 °C/W 

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

Parameter Test conditions Min. Typ. Max. Unit 

lew Collector cutoff for 2N6282, 2N6285 
current (1 8 = 0) Vee=30V 1 mA 

for 2N6283, 2N6286 
Vee=40V 1 mA 
for 2N6284, 2N6287 
VeE=50V 1 mA 

leso Emitter cutoff Ves=5V 2 mA 
current (le = 0) 

leev Collector cutoff Vee= rated V eBO 0.5 mA 
current (V8 e = - 1.5V) Vee= rated Veso 5 mA 

Tease= 150°C 

V eEO(susl * Collector-emitter le=0.1A 
sustaining voltage for 2N6282, 2N6285 60 v 
!Is= 0) for 2N6283, 2N6286 80 v 

for 2N6284, 2N6287 100 v 

VeE(satl* Collector-emitter le= 10A ls=40mA 2 v 
saturation voltage le=20A ls=200mA 3 v 

Vee(satl* Base-emitter le=20A ls=200mA 4 v 
saturation voltage 

Vee * Base-emitter voltage le=10A Vee=3V 2.8 v 
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216282 216285 
216283 216286 
216284 216287 

ELECTRICAL CHARACTERISTICS !Continued) 

Parameter Test conditions Min. Typ. Max. Unit 

hFE* DC current gain lc=10A VcE=3V 750 18000 -
lc=20A VcE=3V 100 -

Cceo Collector-base Vce=10V IE=O 
capacitance f=0.1MHz 

for 2N6282, 2N6283, 2N6284 400 pF 
for 2N6285, 2N6286, 2N6287 600 pF 

hte Small signal lc=10A VcE=3V 
current gain f=1KHz 300 -

* Pulsed: pulse duration = 300JLS, duty cycle ~2% 
For PNP types voltage and current values are negative 

Safe operating areas 
Jc 

(A) 

10 

I 10• 

lcMAX PULSED PULSE OPERATION* ··-=t== 
I'- ""- :tms 100,us -

' o;~ lcMAX 
~ 
,, "~' 

I 

DC OPE A I N 

I 
I \ 

*FOR SINGLE NON 
~ REPETITIVE PULSE 

lzN6285/2 - -
2N628613 
2N628714 

10 
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Collector-emitter saturation voltage 
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-

1\-'c :15 

"'!--
\ lOA 

I'- SA 

10 



-----------

Saturation voltages (NPN types) 
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2N6282 2N6285 
2N6283 2N6286 
2N6284 2N6287 

Saturation voltages (PNP types) 
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EPITAXIAL-BASE NPN 

POWER DARLINGTON TRANSISTORS 

2N638~, 
2N63fh 
2N6388 

The 2N 6386, 2N 6387 and 2N 6388 are silicon epitaxial-base NPN transistors in 
monolithic Darlington configuration and are mounted in Jedec T0-220 plastic package. 
They are intended for use in low and medium frequency power applications. 

ABSOLUTE MAXIMUM RATINGS 

Ycso 
YcEv 
VeER 
YcEO 
VEBO 
lc 
I eM 
Is 
Ptot 
Tstg 
Ti 

9ollector-base voltage (1 8 = 0) 
Collector-emitter voltage (V BE= -1.5 V) 
Collector-emitter voltage (R 8E.;;; 1 OOQ) 
Collector-emitter voltage (1 8 = 0) 
Emitter-base voltage (lc = 0) 
Collector current · 
Collector peak current 
Base current 
Total power dissipation at Tease .:;;; 25 oc 
Storage temperature 
Junction temperature 

INTERNAL SCHEMATIC DIAGRAM 

MECHANICAL DATA 

Collector connected to tab. 
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2N6386 2N6387 2N6388 

40V 60V 80V 
40V 60V 80V 
40V 60V 80V 
40V 60V 80V 

5V 5V 5V 
8A 10A 10A 

15A 
250mA 

65W 
-65 to 150 oc 

150 oc 

Dimensions in mm 

T0-220 
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,-
2N6386 
2N6387 
2N6388 

THERMAL DATA 

Rth i-ease Thermal resistance junction-case max 1.92 •c;w 

ELECTRICAL CHARACTERISTICS (Tease = 25 •c unless otherwise specified) 

Parameter Test conditions Min. Typ. Max. Unit 

lcEV Collector cutoff VeE= 40 V for 2N6386 0.3 rnA 
current (V8E = -1.5 V) VeE= 60V for 2N6387 0.3 rnA 

VeE= 80 V for 2N6388 0.3 rnA 
Tease= 125•c 
VeE= 40V for 2N6386 3 rnA 
VeE= 60 V for 2N6387 3 rnA 
VeE= 80 V for 2N6388 3 rnA 

leEO Collector cutoff VeE= 40 V for 2N6386 1 rnA 
current (1 8 = 0) VeE= 60 V for 2N6387 1 rnA 

VeE= 80 V for 2N6388 1 rnA 

lEBO Emitter-base VEB = 5 v 5 rnA 
current Cle = 0) 

V cEO (sus)* Collector-emitter lc = 200 rnA 
sustaining voltage for 2N6386 40 v 
Cis= 0) for 2N6387 60 v 

for 2N6388 80 v 

VeER (sust Collector-emitter I = 200 rnA 'e 
sustaining voltage for 2N6386 40 v 
(R8 E= 100 Q) for 2N6387 60 v 

for 2N6388 80 v 

V eEv (sus/ Collector-emitter lc = 200 rnA 
sustaining voltage for 2N6386 40 v 
(V8E= -1.5 V) for 2N6387 60 v 

for 2N6388 80 v 

VeE (sat)* Collector-emitter for 2N6386 
saturation voltage le = 3A Is = 6 rnA 2 v 

fur2N6387and2N6388 
lc = 5A Is = 10mA 2 v 
for 2N6386 
le =SA Is =SOmA 3 v 
fur2N6387and2N6388 
lc = 10 A Is = 100mA 3 v 
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ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions 

VBE * Base-emitter voltage for 2N6386 
lc =3A VeE= 3 V 
~r2N6387and2N6388 
lc =SA VeE= 3 V 
for 2N6386 
le = 8A VeE= 3 V 
for 2N6387and2N6388 
lc = 10A VeE= 3 V 

hFE * DC current gain for 2N6386 
lc =3A VeE= 3 V" 
~r2N6387and2N6388 

le =SA VeE= 3 V 
for 2N6386 
le =SA VeE= 3 V 
for 2N6387 and 2N6388 
le = 10A VeE= 3 V 

hte Small signal le = 1 A 
current gain VeE= 10 V f = 1 MHz 

VeE= 10 V f =1kHz 

v * F Paralled-diode for 2N6386 
forward voltage IF =SA 

for 2N6387 and 2N6388 
IF = 10A 

Ceso Collector-base IE = 0 Ve8 = 10 V 
capacitance f = 1 MHz 

ls/b ** Second breakdown VeE= 2S V 
collector current 

Es/b Second breakdown L = 12 mH R8E= 100Q 
energy V8 E = -1.S V le = 4.SA 

* Pulsed: pulse duration = 300 f1S, duty cycle = 1.S% 
** Pulsed: 1s non repetitive pulse 
For characteristic curves see BDX33/BDX34 series 

onn 

2N6386 
2N6387 
2N6388 

Min. Typ. Max. 

2.8 

2.S 

4.S 

4.S 

1000 20000 

1000 20000 
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20 
1000 
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4 

200 

2.6 

120 

Unit 

v 

v 

v 

v 

-

-
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-
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v 

v 
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A 

mJ 



2N6486 2N6489 
2N6487 2N6490 
2N6488 2N6491 EPITAXIAL-BASE NPN I PNP 

POWER LINEAR AND SWITCHING APPLICATIONS 

The 2N6486, 2N6487 and 2N6488 are silicon epitaxial-base NPN transistors 
mounted in Jedec T0-220 plastic package. 
They are intended for use in power linear and switching applications. 
The complementary PNP types are the 2N6489, 2N6490 and 2N6491 respectively. 

ABSOLUTE MAXIMUM RATINGS NPN 2N6486 2N6487 2N6488 
PNP* 2N6489 2N6490 2N6491 

Vcso 
VcEx 
VcEo 
VEBO 
lc 
Is 
Ptot 

Collector-base voltage (IE = 0) 
Collector-base voltage (V8E = 1.5V; RaE= 100) 
Collector-base voltage (I 8 = 0) 
Emitter-base voltage Oc = 0) 
Collector-current 
Base-current 
Total power dissipation at T case..;;; 25°C 

T case..;;; 25°C 
Storage temperature 
Junction temperature 

* For PNP types voltage and current values are negative 

INTERNAL SCHEMATIC DIAGRAMS 

::4: 
MECHANICAL DATA 

Collector connected to tab. 

50V 70V 90V 
50V 70V 90V 
40V 60V BOV 

5V 
15A 
5A 

75W 
1.8W 

-65 to 150°C 
150°C 

Dimensions in mm 

T0-220 



THERMAL DATA 

Rth J-Case 
Rth J-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

---~ 

2N6486 2N6489 
2N6487 2N6490 
2N6488 2N6491 

max 1_67 oc;w 
max 70 oc;.w 

I 

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

Parameter Test conditions Min. Typ. Max. Unit 

leEO Collector-cutoff for 2N6486/89 VeE= 20V 1 mA 
current (Is = 0) for 2N6487/90 VeE= 30V 1 mA 

for 2N6488/91 VeE= 40V 1 rnA 

leE X Collector-cutoff for 2N6486/89 VeE= 45V 05 rnA 
current (VsE=-1.5V for 2N6487/90 VeE= 65V 0.5 rnA 
RsE = 1000) for 2N6488/91 VeE= 85V 0.5 mA 

Tease = 150°C 
for 2N6486/89 VeE= 40V 5 mA 
for 2N6487/90 VeE= 60V 5 rnA 
for 2N6488/91 VeE= BOV 5 mA 

leER Collector-cutoff for 2N6486/89 VeE= 35V 0.5 mA 
current (RsE= 1 000) for 2N6487/90 VeE= 55V 0.5 mA 

for 2N6488/91 VeE= 75V 0.5 mA 

lEBo Emitter-cutoff VsE = 5V 1 mA 
current (le = 0) 

VeEo (sus)*Collector-emitter le = 200mA 
sustaining voltage for 2N6486/89 40 v 
(Is = 0) for 2N6487/90 60 v 

for 2N6488/91 80 v 

VeER (sus)*Collector-emitter le = 200mA 
sustaining voltage for 2N6486/89 45 v 
(RsE = 1000) for 2N6487/90 65 v 

for 2N6488/91 85 v 

BH 



,-
2N6486 2N6489 
2N6487 2N6490 

' 2N6488 2N6491 

ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions 

V eEx (sus)* Collector-emitter le = 200mA 
sustaining voltage for 2N6486/89 
(VeE= -1.5V, for 2N6487/90 
ReE = 100!1) for 2N6488/91 

VeE (sat) * ·collector-emitter le = 5A Is= 0.5A 
saturation voltage le = 15A Is= 5A 

VsE * Base-emitter le = 5A VeE= 4V 
voltage le = 15A VeE= 4V 

hFE * DC current gain le = 5A VeE= 4V 
le = 15A VeE= 4V 

hte Small signal le = 1A VeE= 4V 
current gain f = 1 MHz 

le = 1A VeE= 4V 
f = 1KHz 

*Pulsed: puls.e duration = 300p.s, duty cycle ~2%. 

For PNP types voltage and current values are negative 
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Min. Typ. Max. Unit 

50 v 
70 v 
90 v 

1.3 v 
3.5 v 
1.3 v 
3.5 v 

-
20 150 -
5 -

5 -

25 -



MULTIEPITAXIAL MESA NPN 

HIGH VOLTAGE POWER SWITCH 

2N6497 
2N6498 
2N6499 

ADVANCE DATA 

The 2N6497 /98/99 are silicon multiepitaxial mesa NPN transistors in Jedec T0-220 plastic 
package particularly intended for switch-mode applications. 

ABSOLUTE MAXII\!IUM RATINGS 2N6497 2N6498 2N6499 

V ceo Collector-base voltage (IE = 0) 350V 400V 450V 
V cEo Collector-emitter voltge (I 8 = 0) 250V 300V 350V 

6V 
5A 

V EBO Emitter-base voltage (I c = 0) 
I c Collector current 
I CM Collector peak current 10A 

2A 
a ow 

-65 to 150°C 
150°C 

I 8 Base current 
Ptot Total power dissipation at T case<;;; 25°C 
T stg Storage temperature 
T1 Junction temperature 

INTERNAL SCHEMATIC DIAGRAM 

MECHANICAL DATA Dimensions in mm 

Collector connected to tab. 

T0-220 

813 10/84 



THERMAL DATA 

Rth )-case Thermal resistance junction-case max 1.56 ° C/W 

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

Parameter Test conditions Min Typ. Max. Unit 

lcEV Co I lector-cutoff for 2N6497 
current VeE= 35_9V 1 rnA 
(V8 E=-1.5V) VeE= 175V Tease= 100°C 10 rnA 

for 2N6498 
VeE= 400V 1 rnA 
VeE= 200V Tease= 100°C 10 rnA 
for 2N6499 
VeE= 450V 1 rnA 
VeE= 225V T case = 1 00°C 10 rnA 

lEBO Emitter cutoff VEB = 6V 1 rnA 
current (I c = 0) 

V CEO (sus) Collector-emitter lc = 25mA for 2N6497 250 v 
sustaining voltage for 2N6498 300 v 
(1 8 =0) for 2N6499 350 v 

hFE * DC current gain lc = 2.5A VeE= 10V 10 75 -
lc =5A VeE= 10V 3 -

V CE (sat) * Co I lector-emitter lc = 2.5A 18 = 0.5A 
saturation voltage for 2N6497 1 v 

for 2N6498 1.25 v 
for 2N6499 1.5 v 

lc = 5A I 8 = 2A All types 5 v 

ton Turn-on time lc = 2.5A 181 = 0.5A 0.8 JlS 
182 = -1A Vee= 125V 

ts Storage time lc = 2.5A 181 = 0.5A 1.8 JlS 
182 = -1A Vee= 125V 

tf Fall time lc = 2.5A 181 = 0.5A 0.8 JlS 
ls2 = -1A Vee= 125V 

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

I - Area of permissible ope
ration during turn-on 
provided R BE .;;;; 1 OO.Q 
and tP .;;;; 0.25J.LS. 
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2N6497 
2N6498 
2N6499 

Collector-emitter saturation voltage 
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Saturated switching characteristics 
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Saturated switching characteristics 
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Fig. 1 -Clamped E5/b test circuit 

TEST CONDinONS: 
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5 6 7 8 9 

VCE(cl~mp)(V) 

40V 

Vctamp 



2N6544 
2N6545 

MULTIEPITAXIAL MESA NPN 

HIGH VOLTAGE POWER SWITCH 

The 2N6544 and 2N6545 are multiepitaxial mesa NPN transistors in Jedec T0-3 
metal case. They are intended for high voltage, fast switching applications. 

ABSOLUTE MAXIMUM RATINGS 

VcEs 
VcEx 
VcEO 
VEso 
lc 
I eM 
Is 
Ptot 
Tstg 

Ti 

Collector-emitter voltage (VsE = 0) 
(Clamped) Collector-emitter voltage (VsE = -5V) 
Collector-emitter voltage (Is = 0) 
Emitter-base voltage (lc = 0) 
Collector current 
Collector peak current (tp = 10ms) 
Base current 
Total power dissipation at Tease ""25°C 
Storage temperature 
Junction temperature 

INTERNAL SCHEMATIC DIAGR:4: 

MECHANICAL DATA 

Collector connected to case 

5/80 818 

2N6544 2N6545 

650V 
350V 
300V 

9V 
8A 
16A 
8A 

850V 
450V 
400V 

125W 
-65 to 2oooc 

2oooc 

Dimensions in mm 

T0-3 



r.l . 2N6544 
I i 2N6545 

~,_j 

THERMAL DATA 

R1h i-case Thermal resistance junction-case max. 1.4 oc;w 

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

Parameter Test conditions Min. Typ. Max. Unit 

IcEs Collector cutoff for 2N6544 VeE= 650V 0.5 mA 
current (VsE = 0) for 2N6545 VeE= 850V 0.5 mA 

Tease = 1 OOoC 
for2N6544 VeE= 650V 2.5 mA 
for2N6545 VeE= 850V 2.5 mA 

leER Collector cutoff Tease = 1 00°C 
current (RsE = 50!1) for2N6544 VeE= 650V 3 mA 

for2N6545 VeE= 850V 3 mA 

lEBO Emitter cutoff VEB = 9V 1 mA 
current (lc = 0) 

VcEo (sus)* Collector-emitter lc = 100mA 
sustaining voltage for2N6544 300 v 
(Is= 0) for2N6545 400 v 

-· 
VcEX(sus) Collector-emitter lc/18 = 5 

sustaining voltage L = 180JLH 
(clamped Estb) VsE = -5V 

Tease = 1 00°C 
V clamp = rated V CEX (sus) 
lc = 4.5A 
for2N6544 350 v 
for 2N6545 450 v 

V clamp = rated V CEO (sus)-1 00V 
lc =SA 
for2N6544 200 v 
for2N6545 300 v 

ls/b Second breakdown t = 1 s (non repetitive) 0.2 A 
collector current VeE= 100V 

Es/b Second breakdown L = 40JLH 500 JLJ 
energy V8 E = -4V 

RsE =son 

819 



2N6544 
2N6545 

ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions 

hFE * DC current gain le = 2.5A VeE= 3V 
le = 5A VeE= 3V 

VeE (sat) * Collector-emitter lc = 5A Is= 1A 
saturation voltage le =SA Is= 2A 

Tease= 100oC 
le = 5A Is= 1A 

VsE (sat) * Base-emitter lc = 5A Is= 1A 
saturation voltage Tease= 100°C 

lc = 5A Is= 1A 

fr Transition le = 0.3A VeE= 10V 
frequency f = 1MHz 

Ceso Collector-base Vcs = 10V IE= 0 
capacitance f = 1MHz 

ton Turn-on time RESISTIVE LOAD 

ts Storage time lc = 5A Ve =250V 
ls1 = -ls2 = 1A 

t, Fall time 

INDUCTIVE LOAD 
ts Storage time le = 5A (pk) 

181 = 1A VsE = -5V 
L = 1801J-H 
Tease= 100°C 

t, Fall time for 2N6544 V clamp =350V 
for 2N6545 Vclamp =450V 

* Pulsed: pulse duration = 3001J-S, duty cycle= 1.5 %. 
For characteristic curves see the BUW 35 type. 
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Min. Typ. Max. Unit 

12 60 -
7 35 -

1.q v 
5 v 

2.5 v 

1.6 v 

1.6 v 

6 24 MHz 

200 pF 

1 !J-S 

4 !J-S 

1 IJ-S 

4 IJ-S 

0.9 !J-S 
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: r. ! rt 2 N6546 . · 
' · :. . : 2N6547 

MULTIEPITAXIAL MESA NPN 

HIGH VOLTAGE, HIGH CURRENT POWER SWITCH 

The 2N6546 and 2N6547 are multiepitaxial mesa NPN transistors in Jedec T0-3 
metal case, intended in fast switching applications for high output power. 

ABSOLUTE MAXIMUM RATINGS 

VcEs 
VcEx 
VcEo 
VEeo 
lc 
I eM 
le 
Ptot 
Tstg 
Ti 

Collector-emitter voltage (VeE = 0) 
(Clamped) Collector-emitter voltage (VeE = -5V) 
Collector-emitter voltage (le = 0) 
Emitter-base voltage (lc = 0) 
Collector current 
Collector peak current 
Base current 
Total power dissipation at Tease:::;; 25°C 
Storage temperature 
Junction temperature· 

INTERNAL SCHEMATIC DIAGR:4 

MECHANICAL DATA 

Collector connected to case 

..,g 

821 

2N6546 2N6547 

650V 850V 
350V 450V 
300V 400V 

9V 
15A 
30A 
10A 

175W 
-65 to 200°C 

2oooc 

Dimensions in mm 

T0-3 

5/80 



2N6546 
2N6547 

THERMAL DATA 

R1h i-case Thermal resistance junction-case max. oc/W 

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

Parameter Test conditions Min. Typ. Max. Unit 

IcEs Collector cutoff for 2N6546 VeE= 650V 1 rnA 
current (VsE = 0) for 2N6547 VeE= 850V 1 rnA 

Tease= 100oc 
for 2N6546 VeE= 650V 4 rnA 
for 2N6547 VeE= 850V 4 rnA 

leER Collector cutoff Tease = 1 OOoC 
current (RsE = 50!1) for 2N6546 VeE= 650V 5 rnA 

for 2N6547 VeE= 850V 5 rnA 

lEBo Emitter cutoff VEB = 9V 1 rnA 
current (lc = 0) 

VcEO (sus>*Collector-emitter lc = 100mA 
sustaining voltage for 2N6546 300 v 
(1 8 = 0) for 2N6547 400 v 

VcEx (sus)*Collector-emitter lc/18 = 5 
sustaining voltage L = 180JLH 
(clamped Es,s) VsE = -5V 

Tease= 100oc 
Vclamp = rated V CEX (sus) 
lc = 8A 
for 2N6546 350 v 
for 2N6547 450 v 

V clamp= rated V CEO (sus)-1 00V 
lc = 15A 
for 2N6546 200 v 
for 2N6547 300 v 

ls/b Second breakdown t = 1 s (non repetitive) 
collector current VeE= 100V 0.2 A 

Es/b Second breakdown L = 4011-H 2 mJ 
energy VsE = -4V 

RsE = 50!1 

822 



' ' 

ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions 

hFE * DC current gain le= 5A VeE= 2V 
lc = 10A VeE= 2V 

VeE (sat) * Collector-emitter le = 10A Is= 2A 
saturation voltage le = 15A Is= 3A 

Tease= 100oc 
le = 10A Is= 2A 

VsE (sat) * Base-emitter le = 10A Is= 2A 
saturation voltage Tease= 100°C 

le = 10A Is= 2A 

fr Transition le = 0.5A VeE= 10V 
frequency f = 1MHz 

Ceso Collector-base Ves = 10V IE= 0 
capacitance f = 1MHz 

ton Turn-on time RESISTIVE LOAD 

ts Storage time Vee= 250V le = 10A 
ls1 = -ls2 = 2A 

t, Fall time 

INDUCTIVE LOAD 
ts Storage time le = 10A (pk) 

ls1 = 2A VsE = -5V 
L = 180p,H 
Tease= 100°C 

t, Fall time for 2N6546 V clamp = 350V 
for 2N6547 V clamp = 450V 

*Pulsed: pulse duration= 300p,s, duty cycle= 1.5%. 
For characteristic curves see the BUW 45 type. 
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2N6546 
2N6547 

Min. Typ. Max. 

12 60 
6 30 

1.5 
5 

2.5 

1.6 

1.6 

6 24 

360 

1 

4 

0.7 

5 

1.5 

Unit 

-
-
v 
v 

v 
v 

v 

MHz 

pF 

f.LS 

f.LS 

f.LS 

f.LS 

f.LS 



2N6702 
MULTIEPITAXIAL PLANAR NPN 

SWITCHING AND GENERAL PURPOSE 

The 2N6702 is a silicon multiepitaxial planar NPN transistor and is mounted in Jedec 
T0--220 plastic package. 
It is intended for various switching and general purpose applications. 

ABSOLUTE MAXIMUM RATINGS 

V cEv Collector-emitter voltage (V BE = -1.5 V) 140 v 
V cEo Collector-emitter voltage (I 8 = 0) 90 v 
VEso Emitter-base voltate (lc = 0) 7 v 
I c Collector current 7 A 
I eM Collector peak current lO A 
I 8 Base current 5 A 
Ptot Total power dissipation (Tease,;;;;; 25°C) 50 w 
T,19 Storage temperature -65 to 150 ac 
Ti Junction temperature 150 oc 

INTERNAL SCHEMATIC DIAGRAM 

·~' 
E 

MECHANICAL DATA Dimensions in mm 

Collector connected to tab. 
10.4 ..... 

T0-220 

10/82 824 



2N6702 

THERMAL DATA 

Rth i-case Thermal resistance junction-case max. 2.5 °C/W 

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

Parameter Test conditions Min. Typ. Max. Unit 

leEV Collector cutoff VeE= 140V 100 JlA 
current VeE= 140V 
(VeE =-1.5V) at Tease= 125°C 1 rnA 

lEBO Emitter cutoff VEe= 7V 100 JlA 
current (le = 0) 

V eEO(susi Collector-emitter 
sustaining voltage 

le = 100mA 90 v 

(1 8 =0) 

V eE(sat) * Collector-emitter le =5A; 18 = 0.5A 0.8 v 
saturation voltage le =7A; 18 = 0.7A 1.5 v 

V BE(sat) * Base-emitter le =5A; 18 = 0.5A 1.5 v 
saturation voltage 

hFE * DC current gain le = 0.2A; VeE= 2V 30 -
le = 5A; VeE= 2V 20 -

hte Small signal le = 0.5A; VeE= 10V 4 40 -
current gain f = 5MHz 

fT Transition frequency le = 0.5A; VeE= 10V 20 200 MHz 
f = 5MHz 

Ceso Collector base IE =0; Vee= 10V 50 150 pF 
capacitance f =100KHz 

ls/b Second breakdown VeE= 20V; t = 100 ms 2.5 A 

td Delay time 
le =5A; 181 = 0.5A 0.1 JlS 

tr Rise time Vee= 70V 0.25 Jls 

ts Storage time le =5A; 181 =-182 =0.5A 
1 JlS 

tr Fall time Vee= 70V 0.5 Jls 

*Pulsed: pulse duration= 300 J1Sec.; duty cycle< 2%. 
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