


ISSUED JUNE 1980 

INTRODUCTION 

This databook contains data sheets on the SGS-ATES range of discrete power devices 
for professional, industrial and consumer applications. 
Selection guides are provided in the following pages to facilitate rapid identification of 
the most suitable device for the intended use. . 
The information on each product has been specially presented in order that the perfor
mance of the product can be readily evaluated within any required equipment design. 
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ALPHA - NUMERICAL INDEX 

Type Page Type Page Type Page 

BO 135 2 BO 243C 39 B0705 91 
BO 136 5 B0244 41 B0706 96 
BO 137 2 B0244A 41 BO 707 91 
BO 138 5 BO 244B 41 BO 708 96 
BO 139 2 B0244C 41 B0709 91 
BO 140 5 B0375 43 B0710 96 
BO 142 8 B0376 47 BO 711 91 
BO 175 11 B0377 43 BO 712 96 
BO 176 15 B0378 47 B0905 101 
BO 177 11 B0379 43 BO 906 105 
BO 178 15 B0380 47 B0907 101 
BO 179 11 B0433 51 B0908 105 
BO 180 15 B0434 55 B0909 101 
B0181 19 B0435 51 BO 910 105 
BO 182 19 B0436 55 BO 911 101 
BO 183 19 B0437 51 BO 912 105 
B0233 23 B0438 55 BOW 21 109 
B0234 27 B0439 59 BOW21A 109 
B0235 23 B0440 63 BOW21B 109 
B0236 27 BO 441 59 BOW 21C 109 
B0237 23 B0442 63 BOW 22 113 
B0238 27 B0533 67 BOW22A 113 
B0239 31 B0534 71 BOW 22B 113 
B0239A 31 BO 535 67 BOW22C 113 
BO 239B 31 B0536 71 BOW 23 117 
BO 239C 31 B0537 67 BOW23A 117 
B0240 33 B0538 71 BOW 23B 117 
BO 240A 33 B0663 75 BOW23C 117 
BO 240B 33 B0664 79 BOW 24 121 
B0240C 33 BO 675A 83 BDW24A 121 
BO 241 35 BO 676A 87 BOW 24B 121 
BO 241A 35 80677 83 BOW24C 121 
BO 241B 35 BO 677A 83 BOW 51 125 
BO 241C 35 B0678 87 BOW 51A 125 
B0242 37 BO 678A 87 BOW 51B 125 
BO 242A 37 B0679 83 BOW 51C 125 
BO 242B 37 BO 679A 83 BOW 52 130 
BO 242C, 37 BO 680 87 BOW52A 130 
BO 243 39 BO 680A 87 BOW52B 130 
BO 243A 39 BO 681 83 BOW52C 130 

·BO 243B 39 B0682 87 BOW91 135 

IV 



Type Page Type Page Type Page 

BDW92 139 BDX 87B 205 BU 912 301 
BDW93 143 BDX 87C 205 BU 920 306 
BDW 93A 143 BDX 88 210 BU 921 306 
BDW93B 143 BDX 88A 210 BU 922 306 
BDW 93C 143 BDX 88B 210 BU 930 312 
BDW94 148 BDX 88C 210 BU 931 312 
BDW 94A 148 BDY57 215 BU 932 312 
BDW 94B 148 BDY58 215 BUR10 318 
BDW 94C 148 BDY 90 218 BUR 11 321 
BDX10 153 BDY91 218 BUR12 325 
BDX10C 153 BDY92 218 BUR13 329 
BDX 11 157 BFX34 220 BUR 20 334 
BDX12 157 B8844 224 BUR 21 340 
BDX13 161 B8W67 228 BUR 22 346 
BDX18 163 B8W68 228 BUR 23 352 
BDX53 165 BU 125 232 BUR 24 354 
BDX 53A 165 BU 1258 236 BUR 50 356 
BDX 53B 165 BU 126 240 BUR 51 362 
BDX 53C 165 BU 325 245 BUR 52 368 
BDX 53E 169 BU 326 250 BUW22 374 
BDX 53F 169 BU 326A 255 BUW23 374 
BDX 538 173 BU 3268 260 BUW24 380 
BDX54 177 BU 406 264 BUW25 384 
BDX 54A 177 BU 406D 270 BUW26 388 
BDX 54B 177 BU 406H 264 BUW32 392 
BDX 54C 177 BU 407 276 BUW34 397 
BDX 54E 181 BU 407D 270 BUW35 397 
BDX 54F 181 BU 407H 276 BUW36 397 
BDX 548 185 BU 408 264 BUW44 402 
BDX 60 189 BU 408D 270 BUW45 402 
BDX 71 193 BU 409 282 BUW46 402 
BDX85 195 BU 606 285 BUW66 407 
BDX 85A 195 BU 606D 290 BUW67 407 
BDX 85B 195 BU 607 285 BUX10 412 
BDX 85C 195 BU 607D 290 BUX 11 418 
BDX86 200 BU 608 285 BUX 11N 424 
BDX 86A 200 BU 608D 290 BUX12 430 
BDX 86B 200 BU 806 295 BUX13 436 
BDX 86C 200 BU 807 295 BUX14 438 
BDX87 205 BU 910 301 BUX20 440 
BDX 87A 205 BU 911 301 BUX 21 446 

V 



ALPHA - NUMERICAL INDEX (continued) 

Type Page Type Page Type Page 

BUX22 452 MJE 803 537 TIP 126 562 
BUX40 458 TIP 29 540 TIP 127 562 
BUX41 464 TIP 29A 540 TIP 130 564 
BUX 41N 470 TIP 29B 540 TIP 131 564 
BUX42 476 TIP 29C 540 TIP 132 564 
BUX43 482 TIP 30 542 TIP 135 566 
BUX44 484 TIP 30A 542 TIP 136 566 
BUX46 486 TIP 30B 542 TIP 137 566 
BUX47 488 TIP 30C 542 2N 3055 568 
BUX48 490 TIP 31 544 2N 3055C 153 
BUX77 496 TIP 31A 544 2N 3055E 570 
BUX78 496 TIP 31B 544 2N 3055H 153 
BUX80 498 TIP 31C 544 2N 3418 574 
BUX82 503 TIP 32 546 2N 3419 574 
BUX97 508 TIP 32A 546 2N 3420 574 
BUX 97A 508 TIP 32B 546 2N 3421 574 
BUX 97B 508 TIP 32C 546 2N 3439 577 
BUY 188 512 TIP 41 548 2N 3440 577 
BUY 47 515 TIP 41A 548 2N 3442 157 
BUY 48 515 TIP 41B 548 2N 3713 581 
BUY 498 520 TIP 41C 548 2N 3714 581 
BUY68 524 TIP 42 550 2N 3715 581 
BUY69A 528 TIP 42A 550 2N 3716 581 
BUY 69B 528 TIP 42B 550 2N 3789 585 
BUY69C 528 TIP 42C 550 2N 3790 585 
MJ 900 531 TIP 100 552 2N 3791 585 
MJ 901 531 TIP 101 552 2N 3792 585 
MJ 1000 531 TIP 102 552 2N 3867 589 
MJ 1001 531 TIP 105 554 2N 3868 589 
MJ 2500 533 TIP 106 554 2N 4150 594 
MJ 2501 533 TIP 107 554 2N 4234 597 
MJ 2955 535 TIP 110 556 2N 4235 597 
MJ 3000 533 TIP 111 556 2N 4236 597 
MJ 3001 533 TIP 112 556 2N 4237 600 
MJE 700 537 TIP 115 558 2N 4238 600 
MJE 701 537 TIP 116 558 2N 4239 600 
MJE 702 537 TIP 117 558 2N 4347 157 
MJE 703 537 TIP 120 560 2N 4895 603 
MJE 800 537 TIP 121 560 2N 4896 603 
MJE 801 537 TIP 122 560 2N 4897 603 
MJE 802 537 TIP 125 562 2N 4898 607 

VI 



Type Page Type Page Type Page 

2N 4899 607 2N 6032 667 2N 6491 718 
2N 4900 607 2N 6033 667 2N 6496 613 
2N 4910 610 2N 6034 672 2N 6542 721 
2N 4911 610 2N 6035 672 2N 6543 721 
2N 4912 610 2N 6036 672 2N 6544 724 
2N 5038 613 2N 6037 676 2N 6545 724 
2N 5039 613 2N 6038 676 2N 6546 727 
2N 5151 619 2N 6039 676 2N 6547 727 
2N 5152 622 2N 6050 680 40251 161 
2N 5153 619 2N 6051 680 
2N 5154 622 2N 6052 680 
2N 5190 625 2N 6053 685 
2N 5191 625 2N 6054 685 
2N 5192 625 2N 6055 689 
2N 5193 629 2N 6056 689 
2N 5194 629 2N 6057 693 
2N 5195 629 2N 6058 693 
2N 5336 633 2N 6059 693 
2N 5337 633 2N 6099 193 
2N 5338 633 2N 6107 698 
2N 5339 633 2N 6109 698 
2N 5415 638 2N 6111 698 
2N 5416 638 2N 6121 700 
2N 5427 642 2N 6122 700 
2N 5428 642 2N 6123 700 
2N 5429 642 2N 6124 704 
2N 5430 642 2N 6125 704 
2N 5671 645 2N 6126 704 
2N 5672 645 2N 6288 698 
2N 5679 649 2N 6290 698 
2N 5680 649 2N 6292 698 
2N 5681 651 2N 6303 589 
2N 5682 651 2N 6354 708 
2N 5871 653 2N 6386 712 
2N 5872 653 2N 6387 712 
2N 5873 655 2N 6388 712 
2N 5874 655 2N 6486 715 
2N 5875 657 2N 6487 715 
2N 5876 657 2N 6488 715 
2N 5877 662 2N 6489 718 
2N 5878 662 2N 6490 718 

VII 
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SELECTION GUIDE BASED ON Ic(max) and V CEO 

Collector-emitter voltage (V) 
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SELECTION GUIDE BASED ON Ic(max) and V CEO (continued) 

Col/ector-emitter voltage (V) 
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SELECTION GUIDE BASED ON Ic(max) and V CEO (continued) 

Collector-emitter voltage (V) 
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SELECTION GUIDE BASED ON Ic(max) and V CEO (continued) 

Collector-emitter voltage (V) 
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SELECTION GUIDE BASED ON Ic(max) and V CEO (continued) 

Collector-emitter voltage (V) 
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SELECTION GUIDES BASED ON TECHNOLOGY 
AND PACKAGES 

EPITAXIAL BASE 

NPN and PNP types 
(perfect complementary pairs) 
Medium VCEO range (22 to 100 V) 
Medium switching speed 
Medium fT (2 to 20 MHz) 
High ruggedness 
Monolithic Darlington capability 

EPITAXIAL 8ASE -TO-126 

NPN PNP vcao VCEO 
(V) (V) 

8D175 8D176 45 45 
8D177 8D178 60 60 
8D179 8D180 80 80 
8D233 8D234 45 45 
8D235 8D236 60 60 
8D237 8D238 100 80 
8D433 8D434 22 22 
8D435 8D436 32 32 
8D437 8D438 45 45 
8D439 8D440 60 60 
8D441 8D442 80 80 
8D675A 8D676A, 45 45 

" 8D677 8D678 60 60 
8D677A 8D678A 60 60 
8D679 8D680 80 80 
8D679A 8D680A 80 80 
8D681 8D682 100 100 
MJE800 MJE700 60 60 
MJE801 MJE701 60 60 
MJE802 MJE702 80 80 
MJE803 MJE703 SO 80 
2N5190 2N5193 40 40 
2N5191 2N5194 60 60 
2N5192 2N5195 80 80 
2N6037 2N6034 40 40 
2N6038 2N6035 60 60 
2N6039 2N6036 80 80 

* Darlington types 

Ic 
(A) 

3 
3 
3 
2 
2 
2 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 

PlOt hFE @lc/VcE 
@ 

V CE sat Iclla 
(W) min AlV max (V) (A/mA) 

30 40 0.15/2 0.8 1/100 
30 40 0.15/2 0.8 1/100 
30 40 0.15/2 0.8 1/100 
25 40 0.15/2 0.6 1/100 
25 40 0.15/2 0.6 11100 
25 40 0.15/2 0.6 1/100 
36 50 2/1 0.5 2/200 
36 50 2/1 0.5 2/200 
36 40 2/1 0.6 2/200 
36 25 2/1 0.8 2/200 
36 15 2/1 0.8 2/200 
40 750 2/3 2.8 2/8 
40 750 1.5/3 2.5 1.5/6 
40 750 2/3 2.8 2/8 
40 750 1.5/3 2.5 1.5/6 
40 750 2/3 2.8 2/8 
40 750 1.5/3 2.5 1.5/6 
40 750 1.5/3 2.5 1.5/30 
40 750 2/3 2.S 2/40 
40 750 1.5/3 2.5 1.5/30 
40 750 2/3 2.8 2/40 
40 25 1.5/2 0.6 1.5/150 
40 25 1.5/2 0.6 1.5/150 
40 20 1.5/2 0.6 1.5/150 
40 750 2/3 2 2/8 
40 750 2/3 2 2/8 
40 750 2/3 2 2/8 

XVIII 
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EPITAXIAL BASE - TO-220 

NPN PNP VeBO VeEO Ie Ptot hFE @ lelVeE VeE 'at @ lellB PACKAGE (V) (V) (A) (W) min (AIV) max (V) (AlmA) 

B0239 B0240 55 45 2 30 40 0.2/4 0.7 1/200 TO-220 
B0239A B0240A 70 60 2 30 40 0.2/4 0.7 1/200 
B0239B B0240B 90 80 2 30 40 0.2/4 0.7 1/200 

~ B0239C B0240C 115 100 2 30 40 0.2/4 0.7 1/200 
B0241 B0242 55 45 3 40 25 1/4 1.2 3/600 
B0241A B0242A 70 60 3 40 25 1/4 1.2 3/600 
B0241B B0242B 90 80 3 40 25 1/4 1.2 3/600 
B0241C B0242C 115 100 3 40 25 1/4 1.2 3/600 
B0243 B0244 45 45 6 65 30 0.3/4 1.5 6/1000 
B0243A B0244A 60 60 6 65 30 0.3/4 1.5 6/1000 
B0243B B0244B 80 80 6 65 30 0.3/4 1.5 6/1000 
B0243C B0244C 100 100 6 65 30 0.3/4 1.5 6/1000 
B0533 B0534 45 45 8 50 25 2/2 0.8 2/200 
B0535 B0536 60 60 8 50 25 2/2 0.8 2/200 
B0537 B0538 80 80 8 50 15 2/2 0.8 2/200 
B0663 B0664 45 45 10 75 20 2/2 1 3/300 
B0705 B0706 45 45 12 75 20 4/4 1 4/400 
B0707 B0708 60 60 12 75 15 4/4 1 4/400 
B0709 B0710 80 80 12 75 15 4/4 1 4/400 
B0711 B0712 100 100 12 75 15 4/4 1 4/400 
B0905 B0906 45 45 15 90 15 5/4 1 5/500 
B0907 B0908 60 60 15 90 15 5/4 1 5/500 
B0909 B0910 80 80 15 90 15 5/4 1 5/500 
B0911 B0912 100 100 15 90 15 5/4 1 5/500 
BOW23 BOW24 45 45 6 50 750 2/3 2 2/8 
BOW23A BOW24A 60 60 6 50 750 2/3 2 2/8 
BOW23B BOW24B 80 80 6 50 750 2/3 2 2/8 
BOW23C BOW24C 100 100 6 50 750 2/3 2 2/8 
BOW93 BOW94 45 45 12 80 750 5/3 2 5/20 
BOW93A BOW94A 60 60 12 80 750 5/3 2 5/20 
BOW93B BOW94B 80 80 12 80 750 5/3 2 5/20 
BOW93C BOW94C 100 100 12 80 750 5/3 2 5/20 
BOX53 BOX54 45 45 8 60 750 3/3 2 3/12 
BOX53A BOX54A 60 60 8 60 750 3/3 2 3/12 

• Oarlington types 

XIX 
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SELECTION GUIDES BASED ON TECHNOLOGY 
AND PACKAGES (continued) 

EPITAXIAL BASE - TO-220 (continued) 

NPN PNP Vcao VCEO Ic P,ot hFE @ IcIvcE VCE .. , @ Ic/la 
(V) (V) (A) (W) min (Atv) max (V) (AlmA) 

BDX53B BDX54B 80 80 8 60 750 3/3 2 3/12 
BDX53C BDX54C 100 100 8 60 750 3/3 2 3/12 
BDX53E BDX54E 140 140 6 60 500 2/5 2 2/10 
BDX53F BDX54F 160 160 6 60 500 2/5 2 2/10 
TIP29 TIP30 40 40 1 30 40 0.2/4 0.7 1/125 
TIP29A TIP30A 60 60 1 30 40 0.2/4 0.7 1/125 
TIP29B TIP30B 80 80 1 30 40 0.2/4 0.7 1/125 
TIP29C TIP30C 100 100 1 30 40 0.2/4 0.7 1/t25 
TIP31 TIP32 40 40 3 40 25 1/4 1.2 3/375 
TIP31A TIP32A 60 60 3 40 25 1/4 1.2 3/375 
TIP31B TIP32B 80 80 3 40 25 1/4 1.2 3/375 
TIP31C TIP32C 100 100 3 40 25 1/4 1.2 3/375 
TIP41 TIP42 40 40 6 65 30 0.3/4 1.5 6/600 
TIP41A TIP42A 60 60 6 65 30 0.3/4 1.5 6/600 
TIP41B TIP42B 80 80 6 65 30 0.3/4 1.5 6/600 
TIP41C TIP42C 100 100 6 65 30 0.3/4 1.5 6/600 
TIP110 TIP115 60 60 2 50 1000 1/4 2.5 2/8 
TIP111 TIP116 80 80 2 50 1000 1/4 2.5 2/8 
TIP112 TIP117 100 100 2 50 1000 1/4 2.5 2/8 
TIP120 TIP125 60 60 5 65 1000 3/3 2 3/12 
TIP121 TIP126 80 80 5 65 1000 3/3 2 3/12 
TIP122 TIP127 100 100 5 65 1000 3/3 2 3/12 
TIP130 TIP135 60 60 8 70 1000 4/4 2 4/16 
TIP131 TIP136 80 80 8 70 1000 4/4 2 4/16 
TIP132 TIP137 100 100 8 70 1000 4/4 2 4/16 
2N6121 2N6124 45 45 4 40 25 1.5/2 0.6 1.5/150 
2N6122 2N6125 60 60 4 40 25 1.5/2 0.6 1.5/150 
2N6123 2N6126 80 80 4 40 20 1.5/2 0.6 1.5/150 
2N6288 2N6111 40 30 7 40 30 4/3 1 3/300 
2N6290 2N6109 60 50 7 40 30 4/2.5 1 2.5/250 
2N6292 2N6107 80 70 7 40 30 4/2 1 2/200 
2N6386 40 40 8 65 1000 3/3 2 3/6 
2N6387 60 60 10 65 1000 5/3 2 5/10 

* 2N6388 80 80 10 65 1000 5/3 2 5/10 
2N6486 2N6489 50 40 15 75 20 5/4 1.3 5/500 
2N6487 2N6490 70 60 15 75 20 5/4 1.3 5/500 
2N6488 2N6491 90 80 15 75 20 5/4 1.3 5/500 

* Darlington types 

xx 

PACKAGE 

TO-220 

~ 



EPITAXIAL BASE TO-3 

NPN PNP VeBO VeEO Ie Ptot hFE @ Ie/VeE VeE sat @ lellB PACKAGE (V) (V) (A) (W) min (AN) max (V) (AlmA) 

BDW21 BDW22 45 45 10 90 15 4/4 1 4/400 TO-3 
BDW21A BDW22A 60 60 10 90 15 4/4 1 4/400 
BDW21B BDW22B BO BO 10 90 15 4/4 1 4/400 

~ BDW21C BDW22C 100 100 10 90 15 4/4 1 4/400 
BDW51 BDW52 45 45 15 125 20 5/4 1 5/500 
BDW51A BDW52A 60 60 15 125 20 5/4 1 5/500 
BDW51B BDW52B BO BO 15 125 20 5/4 1 5/500 
BDW51C BDW52C 100 100 15 125 20 5/4 1 5/500 

o BDW91 BDW92 1BO 1BO 4 10 1000 2/5 2 2/4 
o BDX53S BDX54S 150 150 6 15 500 2/5 2 2/B 
* BDXB5 BDXB6 45 45 10 100 1000 3/3 2 4/16 

BDXB5A BDXB6A 60 60 10 100 1000 3/3 2 4/16 
BDXB5B BDX86B BO BO 10 100 1000 3/3 2 4/16 
BDXB5C BDX86C 100 100 10 100 1000 3/3 2 4/16 
BDXB7 BDXBB 45 45 12 120 1000 5/3 2 6/24 
BDXB7A BDX8BA 60 60 12 120 1000 5/3 2 6/24 
BDXB7B BDX88B BO 80 12 120 1000 5/3 2 6/24 
BDXB7C BDXBBC 100 100 12 120 1000 5/3 2 6/24 
MJ1000 MJ900 60 60 B 90 1000 3/3 2 3/12 
MJ1001 MJ901 BO 80 8 90 1000 3/3 2 3/12 
MJ3000 MJ2500 60 60 10 150 1000 5/3 2 5/20 
MJ3001 MJ2501 BO 80 10 150 1000 5/3 2 5/20 

MJ2955 100 60 15 150 20 4/4 1.1 4/400 
2N3055 BDX1B 100 60 15 115 20 4/4 1 4/400 
2N3713 2N3789 BO/60 60 10 150 15 3/2 1 5/500 
2N3714 2N3790 100/BO BO 10 150 15 3/2 1 5/500 
2N3715 2N3791 BO/60 60 10 150 30 3/2 O.B 5/500 
2N3716 2N3792 100/BO BO 10 150 30 3/2 O.B 5/500 
2N5873 2N5871 60 60 7 115 35 0.5/4 1 4/400 
2N5B74 2N5B72 BO 80 7 115 35 0.5/4 1 4/400 
2N5B77 2N5B75 60 60 10 150 20 4/4 1 5/500 
2N5B78 2N5B76 BO BO 10 150 20 4/4 1 5/500 
2N6055 2N6053 60 60 8 100 750 4/3 2 4/16 
2N6056 2N6054 BO 80 B 100 750 4/3 2 4/16 
2N6057 2N6050 60 60 12 150 750 6/3 2 6/24 
2N6058 2N6051 BO BO 12 150 750 6/3 2 6/24 
2N6059 2N6052 100 100 12 150 750 6/3 2 6/24 

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

EPITAXIAL PLANAR 
P-VAPOX AL 

NPN and PNP types 
Good voltage capability (VCES up to 400 V) 
Low saturation voltage 
Low leakage 
Very high h (up to 100 MHz) 
Very high speed 
Moderate ruggedness 
Total base-collector passivation 

EPITAXIAL PLANAR - TO-126 

VCBO VCEO Ic NPN PNP (V) (V) (A) 

BD135 BD136 45 45 1.5 
BD137 BD138 60 60 1.5 
BD139 BD140 80 80 1.5 
BD375 BD376 50 45 2 
BD377 BD378 75 60 2 
BD379 BD380 100 80 2 
BU325 200 200 3 

EPITAXIAL PLANAR - TO-220 

VCBO VCEO Ic NPN (V) (V) (A) 

BU406 400 200 7 
BU406D 400 - 7 
BU406H 400 200 7 
BU407 330 150 7 
BU407D 330 - 7 
BU407H 330 150 7 
BU408 400 200 7 
BU408D 400 - 7 
BU409 250 150 7 
BU806 400 200 8 
BU807 330 150 8 

* Darlington types 

Ptot hFE @ Ic/VCE 
(W) min (A/v) 

12.5 40 0.15/2 
12.5 40 0.15/2 
12.5 40 0.15/2 
25 40 0.15/2 
25 40 0.15/2 
25 40 0.15/2 
25 30 0.5/5 

p,., hFE @ IclVCE 
(W) min (A/V) 

60 10 5/1 
60 7.7 5/1 
60 6.25 5/1 
60 10 5/1 
60 7.7 5/1 
60 6.25 5/1 
60 5 6/1 
60 5 6/1 
60 7.5 3/1 
60 100 5/1.5 
60 100 5/1.5 

XXII 

VeE sat 
@ 

Ic/IB 
max (V) (A/mA) PACKAGE 

0.5 0.5/50 TO-126 
0.5 0.5/50 
0.5 0.5/50 \ 1 1/100 
1 1/100 
1 1/100 
1.5 0.5/50 

VeE sal 
@ 

Ic/I. 
max (V) (A/mA) PACKAGE 

1 5/500 TO-220 
1 5/650 
1 5/800 

~ 1 5/500 
1 5/650 
1 5/800 
1 6/1200 
1 6/1200 
1 3/400 
1.5 5/50 
1.5 5/50 



EPITAXIAL PLANAR - TO-39 

NPN PNP Vcao VCEO Ic Ptot hFE @ ICIVCE V CE sal @ , Iclla PACKAGE (V) (V) (A) (W) min (A/V) max (V) (AlmA) 

BFX34 100 60 5 5 40 2/2 1 5/500 TO-39 
BSS44 65 60 5 5 40 2/2 1 5/500 

BSW67 120 120 1.5 5 15 1/5 1 1/150 

l BSW68 150 150 1.5 5 15 1/5 1 1/150 
BU125 130 60 7 10 15 5/2 1 5/500 
BU125S 250 150 3 10 30 0.25/3 1.5 0.5/50 
BUY47 150 120 7 10 15 5/5 1 5/500 
BUY48 200 170 7 10 15 5/5 1 5/500 
BUY49S 250 200 3 10 40 0.5/5 0.2 0.5/50 
BUY68 100 60 7 10 40 1/1 1 5/500 
2N3418 85 60 3 15 (*) 20 1/2 0.5 2/200 
2N3419 125 80 3 15 (*) 20 1/2 0.5 2/200 
2N3420 85 60 3 15 (*) 40 1/2, 0.5 2/200 
2N3421 125 80 3 15 (*) 40 1/2 0.5 2/200 
2N3439 450 350 1 10 40 0.02/10 0.5 0.05/4 
2N3440 300 250 1 10 40 0.02/10 0.5 0.05/4 

2N3867 40 40 3 6 25 2.5/3 0.5 0.5/50 
2N3868 60 60 3 6 20 2.5/3 0.5 0.5/50 

2N4150 100 70 10 5 40 5/5 0.6 5/500 
2N4234 40 40 3 6 30 0.25/1 0.6 1/125 
2N4235 60 60 3 6 30 0.25/1 0.6 1/125 
2N4236 80 80 3 6 30 0.25/1 0.6 1/125 

2N4237 50 40 3 6 30 0.25/1 0.6 1/100 
2N4238 80 60 3 6 30 0.25/1 0.6 1/100 
2N4239 100 80 3 6 30 0.25/1 0.6 1/100 
2N4895 120 60 5 7 40 2/2 1 5/500 
2N4896 120 60 5 7 100 2/2 1 5/500 
2N4897 150 80 5 7 40 2/2 1 5/500 
2N5152 2N5151 100 80 5 11.7 30 2.5/5 0.75 2.5/250 
2N5154 2N5153 100 80 5 11.7 70 2.5/5 0.75 2.5/250 
2N5336 80 80 5 6 20 5/2 1.2 5/500 
2N5337 80 80 5 6 40 5/2 1.2 5/500 
2N5338 100 100 5 6 20 5/2 1.2 5/500 
2N5339 100 100 5 6 40 5/2 1.2 5/500 

2N5415 200 200 1 10 30 0.05/10 2.5 0.05/5 
2N5416 350 300 1 10 30 0.05/10 2.5 0.05/5 

2N5681 2N5679 100 100 1 10 40 0.25/2 1 0.5/50 
2N5682 2N5680 120 120 1 10 40 0.25/2 1 0.5/50 

2N6303 80 80 3 6 20 2.5/3 0.5 0.5/50 
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SELECTION GUIDES BASED ON TECHNOLOGY 
AND PACKAGES (continued) 

EPITAXIAL PLANAR - TO-3 

VeBO VeEO NPN (V) (V) 

BU606 400 200 
BU606D 400 -
BU607 330 200 
BU607D 330 -
BU60S 400 200 
BU60SD 400 -

BUW66 400 200 
BUW67 330 200 
BUY1SS 400 200 

* Darlington types 
EPITAXIAL PLANAR - TO-66 

VeBO VeEo NPN PNP (V) (V) 

BUR10 100 SO 
BUR11 300 200 
BUR12 200 120 
BUX77 BUX7S 100 SO 
2N4910 2N4S9S 40 40 
2N4911 2N4S99 60 60 
2N4912 2N4900 SO SO 
2N5427 SO SO 
2N542S SO SO 
2N5429 100 100 
2N5430 100 100 

°TO-59 • TO-63 

MUL TIEPITAXIAL PLANAR 

NPN and PNP types 
Ie range up to 70 A 
Good hFE linearity 
Very low leakage 
High switching speed 
High Es/b capability 

Ie 
(A) 

7 
7 
7 
7 
7 
7 

10 
10 
7 

Ie 
(A) 

5 
20 
,10 

5 
4 
4 
4 
7 
7 
7 
7 

Total base-collector passivation 

p.ot hFE 
@ 

lelVeE VCE sat 
@ 

lellB 
(W) min (A/V) max (V) (A/mA) 

90 10 5/1 1 5/500 
90 7.7 5/1 1 5/650 
90 10 5/1 1 5/500 
90 7.7 5/1 1 5/650 
90 5 6/1 1 6/1200 
90 5 6/1 1 6/1200 
90 40 10/2.5 1.5 5/50 
90 40 10/2.5 1.5 5/50 
50 20 1/5 1 5/500 

p.o. hFE @ le/VeE VeE sat 
@ 

lellB 
(W) min (A/V) . max (V) (A/mA) 

30 40 1/2 1 5/500 
175 15 10/5 O.S 10/1000 
40 SO 1/5 0.5 5/500 
40 30 5/5 1 5/500 
25 20 0.5/1 0.6 1/100 
25 20 0.5/1 0.6 1/100 
25 20 0.5/1 0.6 1/100 
40 20 5/2 1.2 71700 
40 40 5/2 1.2 71700 
40 20 5/2 1.2 71700 
40 40 5/2 1.2 71700 
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MUL TIEPITAXIAL PLANAR - TO-220 

VCOO VCEO Ic Ptot hFE @ lelVcE VeE sat 
@ 

Icllo NPN (V) (V) (A) (W) min (AlV) max (V) (AlmA) PACKAGE 

BU910 400 350 6 60 20 4/1.8 1.8 2.5/50 TO-220 
BU911 450 400 6 60 20 4/1.8 1.8 2.5/50 
BU912 500 450 6 60 20 4/1.8 1.8 2.0/50 

* Darlmgton types 
MUL TIEPITAXIAL PLANAR - TO-3 

VCOO VCEO Ie Plot VeE s.,@ lelia t, @ 
lelia NPN (V) (V) (A) (W) ~ax(V) (AlA) (ILS) (AlA) PACKAGE 

BDY57 120 80 25 175 1.4 10/1 2(*) 15/1.5 TO-3 
BDY58 160 125 25 175 1.4 10/1 2 (*) 15/1.5 
BDY90 120 100 10 60 1.5 10/1 0.2 5/0.5 eJ1 BDY91 100 80 10 60 1.5 10/1 0.2 5/0.5 
BDY92 80 60 10 60 1 10/1 0.2 5/0.5 
BUR13 200 125 70 250 1.8 50/5 0.5 50/5 
BUR20 200 125 50 250 1.5 50/5 0.3 50/5 
BUR21 300 200 40 250 1.5 25/3 0.4 25/3 
BUR22 350 250 40 250 1.5 20/2.5 0.5 20/2.5 
BUR50 200 125 70 350 1.5 7017 0.5 70/7 
BUR51 300 200 60 350 1.5 50/5 0.6 50/5 
BUR52 350 250 60 350 1.5 40/4 0.6 40/4 
BUX10 160 125 25 150 1.2 20/2 0.3 20/2 
BUX11 250 200 20 150 1.5 12/1.5 0.4 12/1.5 
BUX11N 220 160 20 150 1.5 15/1.88 0.5 15/1.88 
BUX12 300 250 20 150 1.5 10/1.25 0.5 10/1.25 

. BUX20 160 125 50 350 1.2 50/5 0.3 50/5 
BUX21 250 200 40 350 1.5 25/3 0.4 25/3 
BUX22 300 250 40 350 1.5 20/2.5 0.5 20/2.5 
BUX40 160 125 20 120 1.6 15/1.88 0.4 15/1.88 
BUX41 250 200 15 120 1.6 8/1 0.8 8/1 
BUX41N 220 160 18 120 1.6 12/1.5 0.8 12/1.5 
BUX42 300 250 12 120 1.6 6/0.75 1.2 6/0.75 
2N5038 150 90 20 140 1 12/1.2 0.5 12/1.2 
2N5039 120 75 20 140 1 10/1 0.5 10/1 
2N5671 120 90 30 140 0.75 15/1.2 0.5 15/1.2 
2N5672 150 120 30 140 0.75 15/1.2 0.5 15/1.2 
2N6032 120 90 50 140 1.3 50/5 0.5 50/5 
2N6033 150 120 40 

140
1
1 

40/4 0.5 40/4 
2N6354 150 120 10 140 10.5 5/0.5 0.2 5/0.5 
2N6496 150 110 15 140 i 8/0.8 0.5 8/0.8 

* to!! • TO-63 
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SELECTION GUIDES BASED ON TECHNOLOGY 
AND PACKAGES (continued) 

MULTIEPITAXIAL BIPLANAR ® 

NPN only 
High voltage (VCES = 400 to SOO V) 
Low leakage 
Good ruggedness 
High switching speed 
Total base-collector passivation 
Very high stability at high 
temperature and high voltage 

MULTIEPITAXIAL MESA 

f,JPN and PNP types 
High voltage (VCBO up to 2000 V) 
High power 
Very good Islb and Es/b performance 
High switching speed 
High fT (20 MHz) 
Good stability 

GLASS AL THERMAL P-VAPOX 

I ~ 
~ W~ 

~ 
l l N* ) 

J P' 
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N 
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MUL TIEPITAXIAL H.V. MESA AND BIPLANAR"'- TO-3 
" 

VCBO VCEO Ic Ptot hFE @ ICNCE VeE sat 
@ 

IclIB NPN PNP (V) (V) (A) (W) min (A/V) max (V) (AlmA) PACKAGE 

BU126 750 300 6 75 10 2.5/10 5 4/1000 TO-3 
BU326 SOO 375 6 75 10 2.5/10 3 4/1250 
BU326A 900 400 6 75 3.2 4/3 1.5 2.5/500 {!}l BU326S SOO 400 6 60(°) 3.5 4/5 1.5 2.5/500 
BU920 400 350 10 120 50 7/1.B 1.S 5/50 
BU921 450 400 10 120 50 7/1.S 1.S 5/50 
BU922 500 450 10 120 50 7/1.S 1.S 5/50 
BU930 400 350 15 150 40 10/1.S 1.S S/100 
BU931 450 400 15 150 40 10/1.S 1.S S/100 
BU932 500 450 15 150 40 10/1.S 1.S S/150 
BUR23 400 325 30 250 5 20/1.5 1.5 15/2000 
BUR24 450 400 30 250 4 20/1.5 1.5 15/2500 
BUW24 BUW22 50/400 350 10 100 10 1/5 1.5 2.5/500 
BUW25 BUW23 00/450 400 10 125 15 1/5 1.5 4/1000 
BUW26 SOO 450 10 125 15 1/5 1.5 4/1000 
BUW34 BUW32 500 400 10 125 15 1/5 1.5 5/1000 
BUW35 BOO 400 10 125 15 1/5 1.5 5/1000 
BUW36 900 450 10 125 15 1/5 1.5 5/1000 

* Darlington types 
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MUL TIEPITAXIAL H.V. MESA AND BIPLANAR"'- TO-3 (continued) 

VeBO VeEO Ie Plot hF• @ lelVeE VeE sat 
@ 

lellB NPN (V) (V) (A) (W) min (AIV) max (V) (AlmA) PACKAGE 

BUW44 500 400 15 175 6 6/1.5 3.0 10/2000 TO-3 
BUW45 800 400 15 175 7 7/1.5 1.5 10/2000 
BUW46 900 450 15 175 7 7/1.5 1.5 10/2000 @l BUX13. 400 325 15 150 8 8/4 1.5 8/1600 
BUX14 450 400 10 150 8 6/4 1.6 6/1200 
BUX43 400 325 10 120 8 5/4 2 5/1000 
BUX44 450 400 8 120 8 4/4 1.5 4/800 
BUX46 850 400 3.5 85 5 3.5/5 1.5 2.5/500 
BUX47 850 400 8.5 107 3 9/3 1.5 6/1200 
BUX48 850 400 15 125 5 15/3 1.5 10/2000 
BUX80 800 400 10 100 5 5/1.5 1.5 5/1000 
BUX82 800 400 6 60 5 2.5/1.5 3 2.5/500 
BUX97 750 350 6 60(°) 10 1/5 . 3 4/1250 
BUX97A 800 400 6 60(°) 10 1/5 3 4/1250 
BUX97B 800 450 6 60(°) 10 1/5 3.3 4/1250 
BUY69A 1000 400 10 100 15 2.5/10 3.3 8/2500 
BUY69B 800 325 10 100 15 2.5/10 3.3 8/2500 
BUY69C 500 200 10 100 15 2.5/10 1 8/2500 
2N6542 650 300 5 100 5 5/5 1 3/600 
2N6543 850 400 5 100 5 5/5 1.5 3/600 
2N6544 650 300 8 125 4 8/5 1.5 5/1000 
2N6545 850 400 8 125 4 8/5 1.5 5/1000 
2N6546 650 300 15 175 5 15/5 1.5 10/2000 
2N6547 850 400 15 175 5 15/5 10/2000 
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SELECTION GUIDES BASED ON TECHNOLOGY 
AND PACKAGES (continued) 

HOMETAXIAL 

Medium VCES range (40 to 160V) 
Low saturation voltage 
Low h (0.8 MHz min) 
Low switching speed 
Very high ruggedness 
Large safe operating area 

HOMETAXIAL - TO-3 

. Vceo VCEO Ic NPN (V) (VI (A) 

BD142 50 45 15 
BD181 55 45 15 
BD182 70 60 15 
BD183 85 80 15 
BDX10/2N3055H 100 60 15 
BDX10C/2N3055C 80 60 15 
BDX11/2N3442 160 140 10 
BDX12/2N4347 140 120 10 
BDX13/40251 50 40 15 
BDX60 100 70 15 

I I Pb/Sn ),..--___ ......, 

N+ 

N+ 

Ptot hFE 
@ 

IC/VCE VeE sat 
@ 

Ic/le 
(WI min (A/V) max (V) (AlmA) 

117 12 4/4 1.1 4/400 
117 20 3/4 1 3/300 
117 20 4/4 1 4/400 
117 20 3/4 1 3/300 
115 20 4/4 1 4/400 
115 20 2/2 1 4/400 
117 20 3/4 1 3/300 
117 20 2/4 1 2/200 
117 15 8/4 1.5 8/800 
150 20 5/4 1.5 8/1600 
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CROSS REFERENCE GUIDE 

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

BO 135 BO 135 2 BO 202 BO 706 96 BO 242B BO 242B 37 

BO 136 BO 136 5 BO 203 BO 707 91 BO 243 B0243 39 

BO 137 BO 137 2 BO 204 B0708 96 BO 243A BO 243A 39 

BO 138 BO 138 5 BO 205 BO 905 101 BO 243B BO 2438 39 

BO 139 BO 139 2 BO 206 BO 906 105 BO 243C BO 243C 39 
BO 140 BO 140 5 BO 207 BO 907 101 BO 244 BO 244 41 

BO 142 BO 142 8 BO 208 BO 908 105 BO 244A BO 244A 41 

BO 165 B0437 51 BO 220 BO 537.· 67 BO 244B BO 244B 41 

BO 166 BO 438 55 BO 221 BO 533 67 BO 244C BO 244C 41 

BO 167 BO 439 59 BO 222 BO 535 67 BO 245 BO 705 91 

BO 168 BO 440 63 BO 223 BO 538 71 BO 245A B0707 91 

BO 169 BO 441·· . 59 BO 224 B0534 71 BO 245B B0709 .• ··. 91 

BO 170 BO 442 63 BO 225 BO 536 71 BO 245C BO 711 91 

BO 175 BO 175 11 BO 226 B0375 43 BO 246 BO 706 96 
BO 176 BO 176 15 BO 227 BO 376 47 BO 246A B0708 96 

BO 177 B0177 11 BO 228 B0377 43 BO 246B B0710 96 

BO 178 BO 178 15 BO 229 B0378 47 BO 246C BO 712 96 

BO 179 B0179 11 BO 230 B0379 43 BO 253 BUW24 380 

BO 180 BO 180 15 BO 231 B0380 47 BO 253A BUW25 384 
BO 181 B0181 19 BO 233 BO 233 23 BO 253B BU126· •• 240 

BO 182 BO 182 19 BO 234 BO.234 •... 27 BO 253C BU326A 255 

BO 183 BO 183 > 19 BO 235 80235 >. 23 BO 262 B.0678.···. 87 

BO 185 B0435 '. 51 BO 236 BO.236··· •• · 27 BO 262A B0680 .... 87 
BO 186 BO 436 .. 55 BO 238 BO 238 27 BO 262B B0682 87 

BO 187 B0437 51 BO 239 BO 239 31 BO 263 B0677 83 

BO 188 B0438 . 55 BO 239A BO 239A 31 BO 263A BD679 83 
BO 189 B0439·. 59 BO 239B B0239B 31 BO 263B BO 681 83 
BO 190 BO.440·· 63 BO 240 6D240··· 33 BO 264 BOW24A 121 

BO 195 BD.533.·.·. 67 BO 240A BD.240A 33 BO 264A BOW24B 121 

BO 196 B0534 71 BO 240B B0240B 33 BO 265 BDW23A 117 

BO 197 f30·535 67 BO 241 f30:2~J; 35 BO 265A BOW23B 117 

BO 198 BIq:·53¢;:i 71 BO 241A 
1$1 4J.~:!! 35 

BO 199 

II 
67 BO 241B 35 

BO 200 71 BO 242 ~ 37 

BO 201 91 BO 242A :·S·01242A' 37 

BO 266 BOX54A 177 
BO 266A >SQXS4:$ 177 

BO 266B ·B[j)~.Q4Q 177 

BO 267 ·>):}PXiS3A 165 

XXIX 



CROSS REFERENCE GUIDE (continued) 
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TYPE SGS-ATES PAGE TYPE SGS-ATES PAGE TYPE SGS-ATES PAGE NEAREST NEAREST NEAREST 

BO 646 BOX 54A 177 BO 709 BO 709 91 BO 908 BO 908 105 

BO 647 BOX 53B 165 BO 710 BO 710 96 BO 909 BO 909 101 

BO 648 BOX 54B 177 BO 711 BO 711 91 BO 910 BO 910 105 

BO 649 BOX53C 165 BO 712 BO 712 96 BO 911 BO 911 101 

BO 650 BOX 54C 177 BO 733 BO 533 67 BO 912 BO 912 105 

BO 663 B0663 75 BO 734 B0534 71 BO 933 BO 239 31 

BO 664 B0664 79 BO 735 BO 533 67 BO 934 BO 240 33 

BO 675A B0675A 83 BO 736 BO 534 71 BO 935 BO 239A 31 

BO 676A BO 676A 87 BO 737 BO 533 67 BO 936 BO 240A 33 
BO 677 B0677 83 BO 738 B0534 71 BO 937 B0239B 31 

BO 677A B0677A 83 BO 795 B0705 ..•.. 91 BO 938 B0240B 33 

BO 678 B0678 87 BO 796 B0706' 96 BO 939 B0239C 31 

BO 678A B0678A 87 BO 797 BO 707··. 91 BO 940 BO 240C 33 
BO 679 B0679 83 BO 798 B0708 96 BO 943 BD533 67 

BO 679A BO 679A 83 BO 799 B0709 91 BO 944 B0534 71 

BO 680 B0680 87 BO 800 BO.710 .. 96, BO 945 B0535 67 

BO 680A BO'680A 87 BO 801 BO 711 91 BO 946 B0534 71 
BO 681 BO 681./ 83 BO 802 130712 96 BO 947 B05q3. 67 

BO 682 B0682 87 BO 805 BD905' 101 BO 948 B0534 71 
BO 695A BOX53 165 BO 806 BO;.906,····· •. · 105 BO 949 B0241A 35 
BO 696A BOX 54 177 BO 807 80,907 101 BO 950 BD242A 37 

BO 697 BOK53A 165 BO 808 B0908 105 BO 951 B02MB 35 

BO 697A BOX.53A 165 BO 809 B0909 .. / 101 BO 952 BO,242B 37 
BO 698 BOX 54A 177 BO 810 BO 910 105 BO 953 B0241C 35 
BO 698A BOX54A 177 BO 895 BOW93 143 BO 954 B0242C 37 

BO 699 BOX53B 165 BO 896 BOW.94 148 BOT 62 BOW94A 148 

BO 699A BOX53B 165 BO 897 BOW93A 143 BOT 62A BDW94B 148 

BO 700 BOX54B 177 BO 898 BOW.94A 148 BOT 62B BOW94C 148 
BO 700A BOX54B 177 BO 899 BOW93B 143 BOT 63 BDW93A 143 
BO 701 BDX/53¢· 165 BO 900 BOW94B 148 BOT 63A BDW93B 143 
BO 702 

Ii 
BO 901 BOW93C 143 BOT 63B BDW93C 143 

BO 705 BO 902 BOY\l/94Q 148 BOT 91 BD907 101 
BO 706 96 BO 905 II 101 BOT 92 130,:,g08' 105 

BO 707 B 91 BO 906 105 BOT 93 ·n.I3'~'i9()·~.'.'!, 101 
BO 708 96 BO 907 101 BOT 94 i 13'~,'~.1'Q'i!!:" 105 
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TYPE SGS-ATES PAGE NEAREST TYPE SGS-ATES PAGE NEAREST TYPE SGS-ATES PAGE NEAREST 

BOX 84B BOX 88B 210 BU 1040P BU 4060 270 BU 411 BU 6070 290 
BOX 84C BOX 88C 210 BU 106 BU 607 285 BU 412 BU 6070 290 

BOX 85 BOX85 195 BU 107 BU 607 285 BU 413 BU 6070 290 

BOX 85A BOX 85A 195 BU 109 BU 607 285 BU 606 BU 606 285 

BOX 85B BOX 85B 195 BU 1090 BU 6070 290 BU 6060 BU6060 290 

BOX 85C BOX85C 195 BU 1090P BU 4070 270 BU 607 BU607 285 

BOX86 BOX 86 200 BU 110 BU 607 285 BU 6070 BU 6070 290 

BOX 86A BOX86A 200 BU 111 BUW24 380 BU 608 BU 608.· 285 

BOX 86B BOX.86B 200 BU 125 BU 125 232 BU 6080 BU 6080 290 

BOX 86C BOX86C 200 BU 125S BU125S 236 BU 806 BU 806 295 
BOX 87 BOX87. .. 205 BU 126 8U126·. 240 BU 807 BU807 295 

BOX 87A BOX87A 205 BU 129 BU·60.6 .. 285 BU 910 BU910 301 

BOX 87B BOX87B 205 BU 133 8U126 240 BU 911 BU 911 301 
BOX 87C BOX 87C 205 BU 134 BUW25 384 BU 912 BU912 301 

BOX 88 BOX 88 210 BU 137 BUY69A 528 BU 920 BU920 306 
BOX 88A BOX88A 210 BU 310 BU 607 285 BU 921 BU921 306 

BOX 88B BOX 88B 210 BU 311 BU607. .•. 285 BU 922 BU922··.;. 306 

BOX 88C BOX 88C 210 BU 312 8U.607 285 BU 930 BU930 312 

BOX 91 BOW21A 109 BU 322 BU920 306 BU 931 8U.931 312 
BOX 92 BOW22A 113 BU 322A BU922 •• '. 306 BU 932 8U932· •• ·•· 312 
BOX93 BDW21B 109 BU 323 BO.930.·. 312 BUR10 BUR[10' 318 

BOX 94 BOW22B 113 BU 323A BlJ 932 .. 312 BUR 11 BUR.l1.··· ••. 321 

BOX95 BOW21C 109 BU 326 BU326S 260 BUR12 BUR12 325 

BOX96 BOW22C 113 BU 326A BU326A 255 BUR13 BURtS";' 329 

BOY 57 BOY 57/ 215 BU 326S B8.326S· 260 BUR20 .BUR2.0i." 334 

BOY58 'BDY58 215 BU 361 BOW3S:'.· 397 BUR 21 ;SlJR'2f" 340 

BOY90 'BOy:i~Q:! .; 218 BU 406 18~i;4Q6":; 264 BUR 22 8U822 346 

BOY91 ' BD¥v.9j;"." 218 BU 4060 80';4060 270 BUR23 SUR.23" 352 
BOY92 BDY'92 218 BU 406H B.U406H 264 BUR 24 S.lJR24·'· 354 
BFX 34 220 

BSS 44 224 

BSW67 228 

BU 407 §m 276 

BU 4070 270 

BU 407H 276 

BUR 50 .!L~ I .. t!qp[! 356 

BUR 51 8. R:~.1 362 

BUR52 ~ ~i5~ 368 
BSW68 228 BU 408 \QGcj;i 264 BUS 11 ~. (\!.:g~ 388 
BU 104 285 BU 4080 :I·.··~ iriAn"; 270 BUS12 [1::1 :.lilir.i':; 397 .... "..." 
BU 1040 ~.mH 290 BU 409 l:}~rr4Q9 ',,". 282 BUS 12A .iliRI· IWii36ill• 397 
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CROSS REFERENCE GUIDE (continued) 
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xxxv 
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ALPHABETICAL LIST OF SYMBOLS 

B 

d 

Is 

IS1 

IS2 

ISF 

ISFM 

ISM 

ISR 

ISRM 

IC 

Icso 

IcEO 

ICER 

Bandwidth 

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

Distortion 

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

Frequency 

Transition frequency 

Voltage gain 

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

Common emitter, static value of the forward current transfer ratio 

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

Base current 

Turn-on current 

Turn-off current 

Base forward current 

Base forward peak current 

Base peak current 

Base reverse current 

Base reverse peak current 

Collector current 

Collector cutoff current with emitter open 

Collector cutoff current with base open 

Collector cutoff current with specified resistance between emitter 
and base 

Collector cutoff current with emitter short-circuited to base 

Collector cutoff current with specified reverse voltage between 
emitter and base 

Collector peak current 

Drain current 

Emitter current 

XXXVIII 



Rss 

RSE 

Rcc 

REE 

RL 

Rth 

Rth j-amb 

Rth j-ease 

Tamb 

Tease 

t, 

VBE (sat) 

V(BR)CBO 

V(BR)CEO 

Emitter cutoff current with collector open 

Continuous DC forward current 

Peak forward current 

Continuous DC reverse current 

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

Output power of a specified circuit 

Total power dissipation 

Base dropping resistance 

Resistance between base and emitter 

Collector dropping resistance 

Emitter dropping resistance 

Load resistance 

Thermal resistance 

Thermal resistance junction-to-ambient 

Thermal resistance junction-to-case 

Time 

Ambient temperature 

Case temperature 

Fall time 

Junction temperature 

Turn-off time 

Turn-on time 

Rise time 

Storage time 

Storage temperature 

Base-emitter voltage 

Base-emitter saturation voltage 

Collector-base breakdown voltage with emitter open 

Collector-emitter breakdown voltage with base open 

XXXIX 



ALPHABETICAL LIST OF SYMBOLS (continued) 

V(BR)CER 

V(BR)CES 

V(BR)CEV 

V(BR) EBO 

V~B 

VCBO 

VCE 

VCEK 

V CEO 

VCEO(SUS) 

VCER 

VCER(SUS) 

VCE(sat) 

VCES 

V CEV 

VCEV(SUS) 

VCEX(SUS) 

VEB 

V EBO 

VF 

Vi 

VR 

VRM 

ZBE 

Zi 

Collector-emitter breakdown voltage with specified resistance 

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

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

Emitter-base breakdown voltage with collector open 

Collector-base voltage 

Collector-base voltage with emitter open 

Collector-emitter voltage 

Knee voltage at specified condition 

Collector-emitter voltage with base open 

Collector-emitter sustaining voltage with base open 

Collector-emitter voltage with specified resistance between emitter 
and base 

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

Collector-emitter saturation voltage 

Collector-emitter voltage with emitter short-circuited to base 

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

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

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

Emitter-base voltage 

Emitter-base volta:ge with collector open 

Continuous DC forward voltage 

Input voltage of a specified circuit 

Continuous DC reverse voltage 

Peak reverse voltage 

Impedance between base and emitter 

Input impedance 
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RATING SYSTEMS FOR ELECTRONIC DEVICES 

A. DEFINITIONS OF TERMS USED 

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

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

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

d. Rating. A value which establishes either a limiting capability or a limiting condition 
for an electronic device. It is determinated for specified values of environment and 
operatiori, and may be stated in any suitable terms. 
Note: Limiting conditions may be either maxima or minima. 

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

B. ABSOLUTE MAXIMUM RATING SYSTEM 

Absolute maximum ratings are limiting values of operating and environmental condi
tions applicable to any electronic device of a specified type as defined by its published 
data, which should not be exceeded under the worst probable conditions. 
These values are chosen by the device manufacturer to provide acceptable service
ability of the device, taking no responsibility for equipment variations, environmental 
variations, and the effects of changes in operating conditions due to variations in the 
characteristics of the device under consideratjon and of all other electronic 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. 

XLI 



RATING SYSTEMS FOR ELECTRONIC DEVICES (continued) 

C. DESIGN - MAXIMUM RATING SYSTEM 

Design-maximum ratings are limiting values of operating and environmental condi
tions applicable to a bogey electronic device of a specified type as defined by its pu
blished data, and should not be exceeded under the worst probable conditions. 
These values are chosen by the device manufacturer to provide acceptable service
ability of the device, taking responsibility for the effects of changes in operating condi
tions due to variations in the characteristics of the electronic device under considera
tion. 
The equipment manufacturer should design so that, initially and throughout life, no 
design-maximum value for the intended service is exceeded with a bogey device un
der the worst probable operating conditions with respect to supply-voltage variation, 
equipment, component variation, variation in characteristics of all other devices in the 
equipment, equipment control adjustment, load variation, signal variation and envi
ronmental conditions. 

D. DESIGN - CENTRE RATING SYSTEM 

Design-centre ratings are limiting values of operating and environmental conditions 
applicable to a bogey electronic device of a specified type as defined by its published 
data, and should not be exceeded under normal conditions. 
These values are chosen by the device manufacturer to provide acceptable service
ability of the device in average applications, taking responsibility for normal changes 
in operating conditions due to rated supply-voltage variation, equipment component va
riation, equipment control adjustment, load variation, signal variation, environmental 
conditions, and variations in the characteristics of all electronic devices. 
The equipment manufacturer should design so that, initially, no design-centre value 
for the intended service is exceeded with a bogey electronic device in equipment ope
rating at the stated normal supply-voltage. 

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

XLII 



ACCESSORIES AND MOUNTING INSTRUCTIONS 

TO-3 

ACCESSORY ASSEMBLY NUMBER MECH 

UNI-CODE MATERIAL DATA ~ "" Q,ty KIT 1 KIT 2 Page 

CHEESE HEAD M4x14 
STEEL 

SCREWS 2 NR 0210 NICKEL 

SLOTTED UNI 242 PLATED 

.~ * * MICA 
1 4953l0-CT1 495320-CT2 MICA XXXVIII 

WASHER 

o INSULATING 

% 
2 OF 03 8 OF 03 B NYLON XXXIV 

BUSHES 

STEEL 

WASHERS 2 NR024 A NICKEL XXXVII 

PLATED 

LOCK STEEL 
2 NR 016 B 4 UNI 3703 NICKEL 

:~ 
WASHERS PLATED 

HEXAGON 
STEEL 

4 NR 0220 M4 UNI 5590 NICKEL 
NUTS PLATED 

BRASS TIN 

,~ 
SOLDER LUG 1 NR 013 A XXXVI 

PLATED 

5-0375/2 

* 49532O-CT3 FOR MODIFIED TO-3 '(see lN6032 and 2N6033) 
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ACCESSORIES AND MOUNTING INSTRUCTIONS (continued) 

TO-66 

ASSEMBLY NUMBER 
UNI-CODE 

TYPE Q.\y KIT I KIT 2 
MATERIAL 

MECH. 
DATA 

Page-\ 

ACCESSORY 

~------~~-------+------~------+-------~~ 
\ CHEESE HEAD 
~ SCREWS 2 NR 021.C 

SLOTTED 

~MICA 
WASHER 

INSULATING 

1 DF31 CTA DF31 CTA 

M3.14 

UNI 242 

STEEL 

NICKEL 

PLATED 

MICA xxxv 

~ 
2 OF 03 C OF 03 C NYLON XXXIV 

'/:=L:_~_S_::_:_S __ -+_2-+_N_R_0_24_B __ +-______ +-______ +-~_~~_:_~_L __ +-XX_XV_I~I r PLATED 

LOCK STEEL 

1
/ 2 NR026A 3UNI3703 NICKEL 

~ r-W_A_S_H_ER_S __ -+ __ +-______ +-______ +-______ +-p_LA_T_E_D __ +-__ 4 
STEEL @ HEXAGON 

: 

/ 4 NR 022C M3 UNI 5590 NICKEL 

~U_T_S ____ ~~+_------+_------+_------+_P-LA-T-ED--_r_---~ 
BRASS TIN 

PLATED 
1 NR 023 B ~ SOLDER LUG 

~ 5-03 ,/2 

XXXVI 

XLIV 



TO-126 (SOT-32) 

HEAT SINK 
max 2 mm 

o 

ASSEMBLY NUMBER 

KIT1 KIT2 

SCREW I NR 021C 

LOCK 

I'~ SLOTTED 

1 
WASHER 

NR 026E 

INSULATING 
-+--~~~--l 

BUSHE 

WASHER 

LOCK 

WASHER 

HEXAGON 

NUT 

5_0340(1 

1 OF 02 A 

I NR 024 B 

1 NR026A 

1 NR022C 

XLV 

OF 02 A 

UNI-CODE 

M3 x 1.4 

UNI 242 

MATERIAL 

STEEL 

NICKEL 

PLATED 

STEEL C 72 

UNI 3545 

MICA 

STEEL 

NICKEL 

PLATED 

STEEL 

3UNI 3703 NICKEL 

PLATED 

STEEL 

M3 UNI 5590 NICKEL 

PLATED 

XXXVII 

XXXIV 

XXXVII 



ACCESSORIES AND MOUNTING INSTRUCTIONS (continued) 

TO-220 

ASSEMBLY NUMBER MECH. 

UNI-CODE MATERIAL DATA 

KIT 1 KIT 2 Page 

M3x14 STEEL 

NR 021 C NICKEL 
UNI242 PLATED 

STEEL 

NR 231 CTB NICKEL XXXVIII 
PLATED 

DF103 CTC DF103 CTC MICA XXXVI 

DF 03C DF 03C NYLON XXXIV 

STEEL 

NR024 B NICKEL XXXVII 
PLATED 

STEEL 

NR 02SA 3 UNI 3703 NICKEL 

PLATED 

STEEL 

NR 022C 15590 NICKEL 

PLATED 

BRASS TIN 
NR 023 B XXXVI 

PLATED 

5-0388/2 

XLVI 



TO-220 

HEAT SINK 
max 2 mm 

ACCE SSORY ~ "" 
Q.ly 

, j~ ~;:::;, ~" 1 

SLOTTED 

INSULATING 
1 

BUSHING 

'~ MICA 
1 

INSULATOR 

METAL 

;; 
1 

WASHER 

LOCK 
1 

WASHER 

HEXAGON 
2 

NUTS 

5-0389/2 

XLVII 

ASSEMBLY 

KIT 1 

N R 021 C 

OF 03 0 

OF 103 CTC 

NR 024 B 

NR 026 A 

NR 022 C 

NUMBER MECH. 
UNI-CODE MATERIAL DATA 

KIT 2 Page 

M3x14 STEEL 

NICKEL 
UNI 242 

PLATED 

OF 030 NYLON XXXIV 

OF 103 CTC MICA XXXVI 

STEEL 

NICKEL XXXVII 
PLATED 

STEEL 

3UNI3703 NICKEL 

PLATED 

STEEL 

M3UNI5590 NICKEL 
PLATED 



ACCESSORIES AND MOUNTING INSTRUCTIONS (continued) 

OF 02A 

OF 03 

TYPE 

DF03 B 

DF03 C 

DF03 D 

fH-·~· 
N}1L ~ Q~.~o 

A- 002511 

A - 0024/' 

MATERIAL a b c d • 
Nylon B max 4.1 5.6 1.1 max 1.6 --------
Nylon 8 max 3.1 4·1 I~ 1.6 

f NOTE 

----
----

Nylon 5.5 max 3.1 3.88 1 __ l_.8_~ __ 

XLVIII 



OF 31 CTA 34 

.1 I. 1.15 

MATERIAL NOTE 

Mica A5TM 0351-51T (V5) 

OF 103 CTC 

R=2 

~-
22 

11 0.10 

~ 
A-0026/2 

MATERIAL 

MICA 
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ACCESSORIES AND MOUNTING INSTRUCTIONS (continued) 

NR 023 18 

12.5 

2.5 

TYPE MATERIAL rp NOTE 

NR 023 A Brass TIn plated 4.2 

NR 023 B .. " 3.2 

NR 024 

A-0027 

TYPE MATERIAL a b c NOTE 

NR 024A Steel nickel plated 4.10 6,5 1 - --
NR 024B .. .. .. 3,10 ~ 1 --

L 



NR 026 E 

A-0022 

MATERIAL: Steel nickel plated 

NR 231 CTB 

sED{t 
~I lL ~ 1.6 

A-OO 23/2 

LI 



ACCESSORIES AND MOUNTING INSTRUCTIONS (continued) 

495320 CT2 495320 CT3 

42 42 

30.1 30.1 

16.9 

.-----+-7"t--t ' 
----r----~ +--+++-------+-.-~ 

g!===_=2 ~ t= A-QQJQ 

Lli 



DATA SHEETS 



EPITAXIAL PLANAR NPN 

MEDIUM POWER LINEAR AND SWITCHING APPLICATIONS 

The BD 135, BD 137, BD 139 are silicon epitaxial planartransistors in Jedec TO-126 
plastic package, designed for audio amplifiers and drivers utilizing complementary or 
quasi complementary circuits. 
The complementary PNP types are the BD 136, BD 138 andBD 140 respectively. 

ABSOLUTE MAXIMUM RATINGS 

VC80 
VCEO 
VE80 

Ic 
ICM 

18 
Ptot 

Collector-base voltage (I E= 0) 
Collector-emitter voltage (18= 0) 
Emitter-base voltage (I c= 0) 
Collector current 
Collector peak current 
Base current 
Total power dissipation atT case::; 25°C 

T amb ::;25°C 
Storage temperature 
J unction temperature 

MECHANICAL DATA 

5/80 
2 

80135 80137 80139 

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

5V 
1.5A 
3A 

0.5A 
12.5W 
1.25W 

-55 to 150°C 
150°C 

Dimensions in mm 



THERMAL DATA 

Rth j-case Thermal resistance junction-case 

B0135 
B0137 
BOi139 

max 10 °C/W 

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

Parameter Test conditions 

leBo Collector cutoff Ves=30V 
current (I E= 0) T case= 125°C 

Ves=30V 

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

V CEO (sus/"Collector emitter Ic =30mA 
sustaining voltage for 80135 
(lB=O) for 80137 

for 80139 

V CE (sat) * Collector-emitter Ic =500mA I B =50mA 
saturation voltage 

VBE* Base-emitter Ic =0.5A Ver2V 
on voltage 

hFE* DC current gain Ic =5mA VcE=2V 
Ie =0.5A VeE=2V 
All types 
Ic =150mA V cE=2V 
for 80135 
for 80137, 80139 

* Pulsed pulse duration = 3001lsec, duty cycle::; 2% 

Available in hFEgroups 
(lc= 150mA; V CE= 2V) 

hFEgroup 6 
10 
16 

3 

Min. Max. 
40 100 
63 160 

100 250 

Min. Typ. Max. Unit 

0.1 IlA 

10 IlA 

10 IlA 

45 V 
60 V 
80 V 

0.5 V 

1 V 

25 -
25 -

40 250 -
40 160 -



Ie 
(A) 

s 

Safe operating areas 

0 

6 

, lie MAX PULSED 
PULSE DPERATON. 

2 
\ 

ICMAX CONT. r\ 
0 

6 

, 
DC OPERATION-

IIIIIII " 

10"s 
l00,",s 
1 ms 

2 ~FOR SINGLE NO~! 
_1 REPETITIVE PULSE I 

10 
0 

6 

, 

2 SO 135 
BO 137 

10-, SO 139 
2 , 60 2 , 60 2 

10 10' 

G-I,003 

, 60 

VCE (V) 

Collector-emitter saturation voltage 

t VCE(sa 

(mV) 

400 

300 

200 

100 

II 

v 
V 

2 L, 6 B 2 l. 6 8 2 l. 6 B 

10-' 10-2 10-' 

G-4005 

hFE=20 

rFE =10 

, 66 

IC (A) 

4 

100 

50 

VSE 

(V) 

1.5 

0.5 

DC current gain 
-4 G 00 4 

.... 
V 

1\ 

'tE =2V 

10 
4 6 8 

10' 
4 6 , 

10' 
4 6 8 

IC (rnA) 

Base_emitter voltage 

4 6 8 

10-3 10-2 

6 8 

10-1 

G 4006 

VBE(sat) 
(hFE =10) 

1/ 
:v 
VBE(on) 

( VCE=-5V 

4 6 8 2 to 68 

Ie (A) 



EPITAXIAL PLANAR PNP 

BO 136 
B0138 
BO 140 

MEDIUM POWER GENERAL PURPOSE TRANSISTORS 

The BD 136, BD 138, BD 140 are silicon epitaxial planar PNPtransistors in Jedec TO-
126 plastic package, designed for audio amplifiers and drivers utilizing complemen
tary or quasi-complementary circuits. 
The complementary NPN types are respectively the BD 135, BD 137 and BD 139. 

ABSOLUTE MAXIMUM RATINGS 

VCBO 

VCEO 

VEBO 

Ic 
ICM 
IB 
Ptot 

Collector-base voltage (I E = 0) 
Collector-emitter voltage (I B = 0) 
Emitter-base voltage (I C= 0) 
Collector current 
Collector peak current 
Base current 
Total power dissipation at T case:,>25°C 

T amb:,>25°C 
Storage temperature 
Junction temperature 

MECHANICAL DATA 

5 

80136 80138 80140 

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

-5V 
-1.5A 
-3A 

-0.5A 
12.5W 
1.25W 

-55 to 150°C 
150°C 

Dimensions in mm 

5/80 



THERMAL DATA 

~h j-case Thermal resistance junction-case max 10 °C/W 

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

Parameter Test conditions 

IcBO Collector cutoff V CB=-30V 
current (I E=O) Tcase=125°C 

V CB=-30V 

lEBO Emitter cutoff V EB=-5V 
current (I C = 0) 

V CEO (sus) "'Collector-emitter Ie =-30mA 
sustaining voltage for 80136 
(lB=O) for 80138 

for 80140 

V CE(sat) '" Collector-emitter Ie =-0.5A IB =-0_05A 
saturation voltage 

VBE '" Base-emitter Ie =-0_5A V CE=-2V 
voltage 

h FE '" DC current gain Ic =-5mA VCE=-2V 
Ic =-0.5A VCE=-2V 
All types 
Ic =-150mAVCE=-2V 
for 80136 
for 80138,80140 

'" Pulsed: pulse duration =300IlS, duty cycle::; 2% 

Available in hFE groups 
(lc=-0.15A VCE=-2V) hFEgroup 6 

10 
16 

6 

Min. Max. 
40 100 
63 160 

100 250 

Min. Typ. Max. Unit 

-0.1 IlA 

-10 IlA 

-10 jlA 

-45 V 
-60 V 
-80 V 

-0.5 V 

-1 V 

25 -
25 -

-
40 250 -
40 160 



-IC 

(A) 

10 

10 

5 

-I 

_2 

\ -VCE( ... 

(mV) 

400 

300 

200 

100 

o 

Safe operating areas 
G-4007 

B 

6 

, IC MAX PULSED 
PULSE OPERATION. 

I II , 10~5 

2 lOO~5 

ICMAX CONT. 1\ __ 1ms 

B 

6 

, 
DC OPERATION-

II III 1\ 
2 

*FOR SINGLE N ON 
REPETITIVE PU LSE 

B 

6 

, 
B0136-

2 BOl38 
B0140-

2 , 6 B 2 , 6 B 2 , 6 B 

10 45 10 2 

Collector-emitter saturation voltage 

II 

V 
V 

2 4 6 8 2 L, 6 B 2 l, 6 S 

10-3 10-2 10-1 

G-.l,Q09 

hFE=20 

I 
I 

11 
I 

rFE=IO 

, 6B 

-IC (A) 

7 

lOa 

SO 

-VBE 

(V) 

1,5 

0.5 

BO 136 
B0138 
B0140 

DC current gain 

I 
I 

VCE =-2V 

-...... 

5 B 4 5 B 

10 III 2 

B:lse-emitter voltage 

i-":: 

: 

1\ 

\ 

103 

VBE (5at) 

G ,,008 

_ 5 B 

-Ie (mA) 

G 4010 

(hFE =10) 

1111/ 
!1TJV 

VBE(on) 

( VCE :-5V) 

: 

6 B o , 4 5 B 2 ~ 6 6 

- Ie (A) 10-3 10- 2 10-1 



SINGLE·DIFFUSED MESA NPN 

AUDIO POWER AMPLIFIER 

The SO 142 is a single-diffused mesa silicon NPN transistor in Jedec TO-3 metal case. It is 
intended fOr a wide variety of intermediate and high power applications and is particularly 
recommended as an audio power amplifier. 

ABSOLUTE MAXIMUM RATINGS 

Vcso 
VCEV 
VCEO 

VESO 

Ic 
Is 
Ptot 
Tstg 
Tj 

Collector-base voltage (IE = 0) 
Collector-emitter voltage (VSE = -1.5 V) 
Collector-emitter voltage (Is = 0) 
Emitter-base voltage (Ic = 0) 
Collector current 
Sase current 
Total power dissipation at T case';;; 25°C 
Storage temperature 
Junction temperature 

MECHANICAL DATA 

6177 8 

50 
50 
45 

7 
15 

7 
117 

-65 to 200 
200 

V 
V 
V 
V 
A 
A 

W 
°C 
°C 

Dimensions in mm 



DO 142 

THERMAL DATA 

Rth i-case Thermal resistance junction-case max 1.5 °C/W 

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

Parameter Test conditions 

IcEV Collector cutoff VCE = 40 V 
Current 

IESO Emitter cutoff VES = 7V 
current (lc = 0) 

VCEV * Collector-emitter Ic = 100mA 
voltage (VSE = -1.5V) 

V CEO (sus) * Collector-emitter Ic = 200mA 
voltage (Is = 0) 

VCE (sat) * Collector-emitter Ic = 4A Is = 0.4 A 
saturation voltage 

VSE * Base-emitter voltage Ic =4A VCE = 4V 

hFE * DC current gain Gr. 4 Ic = 500mA VCE = 4V 
Gr. 5 Ic = 500mA VCE = 4V 
Gr.6 Ic = 500mA VCE = 4V 
Gr. 7 Ic = 500mA VCE = 4V 

Ic =4A VCE = 4V 

hFE j IhFE2 Matched pair Ic = 500mA VCE = 4 V 

fT Transition frequency Ic = 500mA VCE = 4 V 

ISlb ** Second breakdown VCE = 39 V 
collector current 

* Pulsed: pulse duration = 300 f1s. duty cycle = 1 .5% 
** Pulsed: 1 s. non repetitive pulse 
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1 mA 

50 V 

45 V 

1.1 V 
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EPITAXIAL-BASE NPN 

BD 175 
BD 177 
BD 179 

MEDIUM POWER LINEAR AND SWITCHING APPLICATIONS 

The SO 175, SO 177 and SO 179 are silicon epitaxial-base NPN power transistors in 
Jedec TO-126 plastic package intended for use in medium power linear and 
switching applications. 
The complementart PN P types are the SO 176, SO 178 and SO 180. 

ABSOLUTE MAXIMUM RATINGS 

Collector-base voltage (I E= 0) 
Collector-emitter voltage (I B= 0) 
Emitter-base voltage (I c= 0) 
Collector current 
Collector peak current 
Total power dissipation atT case :525°C 
Storage temperature 
Junction temperature 

MECHANICAL DATA 
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BO 175 BO 177 BO 179 

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

5V 
3A 
7A 

30W 
-65 to 150°C 

150°C 

Dimensions in mm 

5/80 



THERMAL DATA 

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

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

Parameter Test conditions Min. Typ. Max. Unit 

Icso Collector cutoff for B0175 V cs=45V 100 ~ 
current (I E= 0) for B0177 V cs=60V 100 itA 

for B0179 V cs=BOV 100 ~ 

IESO Emitter cutoff V EEF5V 1 mA 
current (I c =0) 

V CEO (SUsi"Collector-emitter I c =100 mA 
sustaining voltage for B0175 45 V 

for B0177 60 V 
for B0179 BO V 

V CE (sat) '" Collector -em itter I C =1A Is=0.1A O.B V 
saturation voltage 

VSE * Base-emitter voltage Ic =1A V cE=2V 1.3 V 

hFE '" DC current gain Ic =150mA V CE=2V 40 -
Ic =1A V CE=2V 15 -

f~ Transistion frequency Ic =250mA V c~10V 3 MHz 

'" Pulsed: pulse duration = 300 ItS, duty cycle::; 1.5% 

12 
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EPITAXIAL-BASE PNP 

MEDIUM POWER LINEAR AND SWITCHING APPLICATIONS 

The BD 176, BD 178 and BD 180 are silicon epitaxial-base PNP power transistors in 
Jedec TO-126 plastic package intended for use in medium power linear and 
switching applications. 
The complementary NPN types are the BD 175, BD 177 and BD 179. 

ABSOLUTE MAXIMUM RATINGS 

VCBO 
VCEO 
VEBO 

Ic 
ICM 
P tot 
Tstg 
Tj 

Collector-base voltage (I E= 0) 
Collector-emitter voltage (I B= 0) 
Emitter-base voltage (I c= 0) 
Collector current 
Collector peak current 
Total power dissipation atT case:~ 25°C 
Storage temperature 
Junction temperature 

MECHANICAL DATA 
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BO 176 BO 178 BO 180 

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

-5V 
-3A 
-7A 
30W 

-65 to 150°C 
150°C 

Dimensions in mm 

5/80 



THERMAL DATA 

Rth j-case Thermal resistance junction-case m::tx 4.16 °C/W 

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

Parameter Test conditions Min. Typ. Max. Unit 

ICBO Collector cutoff for B0176 V cEF-45V -100 ~ 
current (I E= 0) for B0178 V cEF-60V -100 j.1A 

forB0180 V cEF-80V -100 j.1A 

lEBO Emitter cutoff V Es=-5V -1 mA 
current (I C =0) 

V CEO (sustColiector-emitter I C =-100 mA 
sustaining voltage for B0176 -45 V 

for B0178 -60 V 
for B0180 -80 V 

V CE (sat) * Collector-emitter Ic =-1A I B =-O.1A -0.8 V 
saturation voltage 

V BE * Base-emitter voltage Ic =-1A V CE=-2V -1.3 V 

hFE * DC current gain Ic =-150mA V cr-2V 40 -
Ic =-1A V cr-2V 15 -

fT Transistion frequency Ic =-250mA V cr-1OV 3 MHz 

* Pulsed: pulse duration = 300 j.1S, duty cycle :s; 1.5% 

16 
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SINGLE·DIFFUSEDMESA NPN 

HI-FI OUTPUT STAGES 

B0181 
BO 182 
BO 183 

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

ABSOLUTE MAXIMUM RATINGS 

Collector-base voltage (IE = 0) 
Collector-emitter voltage (RSE = 100Q) 
Collector-emitter voltage (Is = 0) 
Emitter-base voltage (lc = 0) 
Collector current 
Sase peak current 
Total power dissipation at T case ~ 25°C 
Storage temperature 
Junction temperature 

MECHANICAL DATA 

19 

80181 80182 80183 

55V 70V 85V 
55V 70V 85V 
45V 60V 80V 

7V 
15A 
7A 

117W 
-65 to 200°C 

200 °C 

Dimensions in mm 

6177 



THERMAL DATA 

Rth j-ease Thermal resistance junction-case max 1.5 °C/W 

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

Parameter Test conditions Min. Typ. Max. Unit 

Icso Collector cutoff for B0181 Vcs= 45 V 2 mA 
current (IE = 0) for B0182 Vcs= 60 V 5 mA 

for B0183 Vcs= 80 V 5 mA 

IESO Emitter cutoff VES = 7 V 5 mA 
current (lc = 0) 

VCE (sat) * Collector-emitter for B0181 and B0183 
saturation voltage Ic = 3A Is = 0.3 A 1 V 

for B0182 
Ic = 4A Is = 0.4 A 1 V 

VSE * Base-emitter for B0181 and B0183 
voltage Ic = 3A VCE = 4 V 1.5 V 

for B0182 
Ic = 4A VCE = 4 V 1.5 V 

VCEK * Knee voltage for B0181 and B0183 
Ic =3A 
Is = value for which 
Ic = 3.3A at VCE = 1.5 V 1 V 
for B0182 
Ic =4A 
Is = value for which 
Ic = 4.4A at VCE = 1.5 V 1 V 

hFE * DC current gain for B0181 and B0183 
Ic = 3A VCE = 4 V 20 70 -
for B0182 
Ic =4A VCE = 4 V 20 70 -

20 



BD181 
BD 182 
BD 183 

ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions Min. Typ. Max. Unit 

Linearity VCE = 4 V 

for 80182 
hFE at Ic = 0.3 A 

2.5 4 -
hFE at Ic = 4 A 
for 80181 and B0183 
hFE at Ic = 0.3 A 

2.5 3.5 -
hFE at Ic = 3 A 

hFE1/hFE2 Matched pair for 2x80181 and 2xB0183 
Ic =3A VCE = 4 V 1.3 -
for 2 x B0182 
Ic =4A VCE = 4 V 1.3 -

fhfe Cutoff frequency Ic = 0.3A VCE = 4 V 15 kHz 

PRT Power rating test Ic =3A VCE = 39 V 1 s 

* Pulsed: pulse duration = 300 f.\s, duty cycle = 1.5% 
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EPITAXIAL-BASE NPN 

BD 233 
BD 235 
BD237 

MEDIUM POWER LINEAR AND SWITCHING APPLICATIONS 

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

ABSOLUTE MAXIMUM RATINGS 

VCBO 
VCEO 

VCER 
VEBO 

Ic 
ICM 
Ptot 

Tstg 
Tj 

Collector-base voltage (I~) 
Collector-emitter voltage (I B= 0) 
Collector-emitter voltage (R BE= 1 Kn) 
Emitter-base voltage (I C= 0) 
Collector current 
Collector peak current 
Total power dissipation at T case :::;25°C 
Storage temperature 
Junction temperature 

MECHANICAL DATA 

23 

BD 233 BD 235 BD 237 

45V 60V 
45V 60V 
45V 60V 

5V 
2A 
6A 

25W 
-65 to 1500C 

1500C 

100V 
80V 

100V 

Dimensions in mm 

5/80 



THERMAL DATA 

. Rth j-case Thermal resistance junction-case max 5 °C/W 

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

Parameter Test conditions Min. Typ. Max. Unit 

ICBO Collector cutoff for 80233 V cs=45V 100 IlA 
current (I E= 0) for 80235 V cs=60V 100 f.J.A 

for 80237 V cs=100V 100 f.J.A 
T case= 150°C 
for 80233 V cs=45V 2 mA 
for 80235 V cs=60V 2 mA 
for 80237 V cs=100V 2 mA 

lEBO Emitter cutoff V Es=5V 1 mA 
current (I C =0) 

V CEO (sustColiector-emitter I C =100 mA 
sustaining voltage for 80233 45 V 

for 80235 60 V 
for 80237 80 V 

V CE (sat) 
>10 Collector -em itter Ic =1A I B=O.1A 0.6 V 

saturation voltage 

: V * BE Base-em itter voltage Ic =1A V eE=2V 1.3 V 

hFE * OC current gain Ie =150mA Ver2V 40 -
Ie =1A Ver2V 25 -

fT Transistion frequency Ie =250mA V er 10V 3 MHz 

hFE1 / hFE2 >IoMatched pairs Ie =150mA Ver2V 1.6 -
B0233/80234 
80235/80236 
80237/80238 

>10 Pulsed: pulse duration = 300 f.J.S, duty cycle ::s; 1.5% 

24 
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EPITAXIAL-BASE PNP 

BD 234 
BD 236· 
BD238 

MEDIUM POWER LINEAR AND SWITCHING APPLICATIONS 

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

ABSOLUTE MAXIMUM RATINGS 

VCBO 
VCEO 

VCER 
VEBO 

Ic 
ICM 
Ptot 
Tstg 
Tj 

Collector-base voltage (I E= 0) 
Collector-emitter voltage (I B= 0) 
Collector-emitter voltage (R BE= 1 KQ) 
Emitter-base voltage (I C= 0) 
Collector current 
Collector peak current 
Total power dissipation atT case ~25°C 
Storage temperature 
Junction temperature 

MECHANICAL DATA 
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80234 80236 8D238 

-45V 
-45V 
-45V 

-60V 
'-60V 
-60V 
-5V 
-2A 
-6A 
25W 

-65 to 150°C 
150°C 

-100V 
-80V 

-100V 

Dimensions in mm 

5/80 



THERMAL DATA 

Rth j-case Thermal resistance junction-case max 5 °C/W 

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

Parameter Test conditions Min. Typ. Max. Unit 

Icso Collector cutoff for B0234 V cEF-45V -100 IlA 
current (I E= 0) for B0236 V cEF-60V -100 IlA 

for B0238 V cEF-100V -100 IlA 
T case= 150°C 
for B0234 V cEF-45V -2 mA 
for B0236 V cEF-60V -2 mA 
for B0238 V cEF -1 OOV -2 mA 

IESO Emitter cutoff V Es=-5V -1 mA 
current (I C =0) 

V CEO (Sus)*Collector-emitter I C =-100 mA 
sustaining voltage for B0234 -45 V 
(ls=O) for B0236 -60 V 

for B0238 -80 V 

V CE (sat) * Collector-emitter Ic =-1A I EF-O,1A -0,6 V 
saturation voltage 

VSE * Base-emitter voltage Ic =-1A V CE=-2V -1,3 V 

hFE * OC current gain Ic =-150mA V c~-2V 40 -
Ic =-1A V c~-2V 25 -

fr Transistion frequency Ic = -250mA V CE= -1 OV 3 MHz 

hFE1/hFE~ Matched pairs Ic =150mA V CE=2V 1.6 -
B0233/80234 
80235/80236 
80237/80238 

* Pulsed: pulse duration = 300 IlS, duty cycle :s; 1,5% 

28 
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EPITAXIAL-BASE NPN 

MEDIUM POWER LINEAR AND SWITCHING APPLICATIONS 

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

ABSOLUTE MAXIMUM RATINGS B0239 B0239A B0239B B0239C 

VCER 
VCEO 

VEBO 

Ic 
ICM 

IB 
Ptot 

Collector-emitter voltage (RBE = 1000) 55V 
Collector-emitter voltage (IB = 0) 45V 
Emitter-base voltage (Ic = 0) 
Collector current 
Collector peak current 
Base current 
Total power dissipation at Tease ~25°C 

Tamb ~25°C 
Storage temperature 
Junction temperature 

MECHANICAL DATA 

31 

lOV 90V 
60V 80V 

5V 
2A 
4A 

0.6A 
30W 
2W 

-65 to 150°C 
150°C 

115V 
100V 

Dimensions in mm 

5/80 



THERMAL DATA 

Rth j-ease 
Rth j-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

max 4.17°C/W 
max 62.5 °C/W 

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

Parameter Test conditions 

ICEO Collector cutoff for BD 239 and BD 239A 
current (Is = 0) VCE = 30V 

for BD 239B and BD 239C 
VCE = 60V 

ICES Collector cutoff for BD 239 VCE = 45V 
current (VSE = 0) for BD 239A VCE = 60V 

for BD 239B VCE = 80V 
for BD 239C VCE = 100V 

IESO Emitter cutoff VES = 5V 
current (Ic = 0) 

VCEO (sus)'Collector-emitter Ic = 30mA 
sustaining voltage for BD 239 
(Is = 0) for BD 239A 

for BD 239B 
for BD 239C 

VCE (sat) 
, 

Collector-emitter Ic = 1A Is = 0.2A 
saturation voltage 

VSE (on) 
, 

Base-emitter Ic = 1A VCE = 4V 
voltage 

hFE 
, 

DC current gain Ic = 0.2A VCE = 4V 
Ic = 1A VCE = 4V 

hIe Small signal Ic = 0.2A VCE = 10V 
current gain f = 1KHz 

Ic = 0.2A VCE = 10V 
f = 1 MHz 

, Pulsed: pulse duration = 300lA-s, duty cycle ~2%. 
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Min. Typ. Max. Unit 

0.3 rnA 

0.3 rnA 

0.2 rnA 
0.2 rnA 
0.2 rnA 
0.2 rnA 

1 rnA 

45 V 
60 V 
80 V 
100 V 

0.7 V 

1.3 V 

40 -
15 -

20 -

3 -



EPITAXIAL-BASE PNP 

MEDIUM POWER LINEAR AND SWITCHING APPLICATIONS 

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

ABSOLUTE MAXIMUM RATINGS B0240 B0240A B0240B B0240C 

VCER 
VCEO 

VEBO 

Ic 
ICM 

IB 
Ptot 

Collector-emitter voltage (RBE = 100f!) -55V 
Collector-emitter voltage (18 = 0) -45V 
Emitter-base voltage (Ic = 0) 
Collector current 
Collector peak current 
Sase current 
Total power dissipation at Tease ~25°C . 

Storage temperature 
Junction temperature 

Tamb ~25°C 

MECHANICAL DATA 
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-70V -90V -115V 
-60V -80V -100V 

-5V 
-2A 
-4A 

-0.6A 
30W 
2W 

-65 to 150°C 
150°C 

Oimensions in mm 

5/80 



THERMAL DATA 

Rth j-ease 
Rthj-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

max 4.17 °C/W 
max 62.5 °C/W 

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

Parameter Test conditions 

ICEO Collector cutoff for BO 240 and BO 240A 
current (Is = 0) VCE = -30V 

for BO 240B and BO 240C 
VCE = -60V 

ICES Collector cutoff for BO 240 VCE = -45V 
current (VSE = 0) for BO 240A VCE = -60V 

for BO 240B VCE = -80V 
for BO 240C VCE = -100V 

IESO Emitter cutoff VES = -5V 
current (Ic = 0) 

VCEO (sus)*Coliector-emitter Ic = -30mA 
sustaining voltage for BO 240 
(Is = 0) for BO 240A 

for BO 240B 
for BO 240C 

VCE (sat) * Collector-emitter Ic = -1A 18 = -0.2A 
saturation voltage 

VSE (on) * Base-em itter Ic = -1A VCE = -4V 
voltage 

hFE * DC current gain Ic = -0.2A VCE = -4V 
Ie = -1A VeE = -4V 

hie Small signal Ie = -0.2A VCE = -10V 
current gain f = 1KHz 

Ic = -0.2A VCE = -10V 
f = 1 MHz 

* Pulsed: pulse duration = 300ILS, duty cycle ,;;;2%. 
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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 inA 

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

-0.7 V 

-1.3 V 

40 -
15 -

20 -

3 -



EPITAXIAL·BASE NPN 

MEDIUM POWER LINEAR AND SWITCHING APPLICATIONS 

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

ABSOLUTE MAXIMUM RATINGS B0241 B0241AB0241BB0241C 

VCER 

VCEO 

VESO 

Ic 
ICM 

Is 
Ptot 

Collector-em itter voltage (RSE = 1000) 55V 
Collector-emitter voltage (Is = 0) 45V 
Emitter-base voltage (Ic = 0) 
Collector current 
Collector peak current 
Base-current 
Total power dissipation at Tease ::;;25°C 

Tamb ::;;25°C 
Storage temperature 
Junction temperature 

MECHANICAL DATA 
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70V 90V 
60V 80V 

5V 
3A 
5A 
1A 

40W 
2W 

-65 to 150°C 
150°C 

115V 
100V 

Dimensions in mm 

5/80 



THERMAL DATA 

Rthj-case 
Rthj-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

max 3.13°C/W 
max 62.5 °C/W 

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

Parameter Test conditions 

ICED Collector cutoff for BD 241 and BD 241A 
current (Is = 0) VeE = 30V 

for BD 241B and BD 241C 
VeE = 60V . 

ICES Collector cutoff for BD 241 VeE = 45V 
current (VSE = 0) for BD 241A VeE = 60V 

for BD 241B VCE = 80V 
for BD 241C VCE = 100V 

IESO Emitter cutoff VES = 5V 
current (Ic = 0) 

VCEO (SUS)* Collector-em itter Ie = 30mA 
sustaining voltage for BD 241 
(Is = 0) for BD 241A 

for BD 241B 
for BD 241C 

VCE(sat) * Collector-emitter Ie = 3A Is = 0.6A 
saturation voltage 

VSE(on) * Base-emitter Ic= 3A VCE = 4V 
voltage 

hFE * DC current gain Ic = 1A VCE = 4V 
le= 3A VeE = 4V 

hIe Small signal Ie = 0.5A VeE = 10V 
current gain f = 1KHz 

Ie = 0.5A VCE = 10V 
f = 1MHz 

* Pulsed: pulse duration = 300JLs, duty cycle ~2%. 
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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 PNP 

.OD242· 
BD242A<) 

·~D.242B . 
BD242C 

MEDIUM POWER LINEAR AND SWITCHING APPLICATIONS 

The 8D 242, 8D 242A, 8D 2428 and SD 242C are silicon epitaxial-base PNP 
pow~r transistors in Jedec TO-220 plastic package, intended for use in medium 
power linear and switching applications. . 
The complementary NPN types are the 8D 241, SD 241A, 8D 2418 and 8D 241C 
respectively. 

ABSOLUTE MAXIMUM RATINGS B0242 B0242A B0242B B0242C 

VeER 
VeEO 
VESO 

Ie 
leM 
Is 
Ptot 

Collector-emitter voltage (RSE = 100n) -55V 
Collector-emitter voltage (Is = 0) -45V 
Emitter-base voltage (Ic = 0) 
Collector current 
Collector peak current 
8ase-cu rrent 
Total power dissipation at Tease :;;;25°C 

Tamb :;;;25°C 
Storage temperature 
Junction temperature 

MECHANICAL DATA 
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-70V -90V -115V 
-60V -80V -100V 

-5V 
-3A 
-5A 
-1A 
40W 
2W 

-65 to 150°C 
150°C 

Dimensions in mm 

5/80 



THERMAL DATA 

Rth j-ease 
Rth j-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

max 3.13 °C/W 
max 62.5 °C/W 

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

Parameter Test conditions 

ICEO Collector cutoff for BO 242 and BO 242A 
current (Is = 0) VCE = -30V 

for BO 242B and BO 242C 
VCE = -60V 

ICES Collector cutoff for BO 242 VeE = -45V 
current (VSE = 0) for BO 242A VeE = -60V 

for BO 242B VCE = -80V 
for BO 242C VeE = -100V 

IESO Emitter cutoff VES = -5V 
current (Ic = 0) 

VCEO (sus)*Coliector-emitter Ic = -30mA 
sustaining voltage for BO 242 
(Is = 0) for BO 242A 

for BO 242B 
for BO 242C 

VCE (sat) * Collector-emitter Ie = -3A Is = -0.6A 
saturation voltage 

VSE * Base-emitter Ic = -3A VCE = -4V 
voltage 

hFE * DC current gain Ic = -1A VCE = -4V 
Ie = -3A VCE = -4V 

hie Small signal Ie = -0.5A VCE = -10V 
current gain f = 1 KHz 

Ic = -0.5A VCE = -10V 
f = 1 MHz 

* Pulsed: pulse duration = 300ILS, duty cycle :::;2%. 
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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 

POWER LINEAR AND SWITCHING APPLICATIONS 

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

ABSOLUTE MAXIMUM RATINGS B0243 B0243A B0243B B0243C 

VCBO 
VCEO 
VEBO 

Ic 
ICM 

IB 
Ptot 

Tstg 

Tj 

Collector-base voltage (IE =0) 45V 
Collector~emitter voltage (IB = 0) 45V 
Emitter-base voltage (Ic = 0) 
Collector current 
Collector peak current 
Sase current 
Total power dissipation at Tease ::s;25°C 
Storage temperature 
Junction temperature 

MECHANICAL DATA 
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60V 80V 
60V 80V 

5V 
6A 

10A 
2A 

65W 
-65 to 150°C 

150°C 

100V 
100V 

Dimensions in mm 

5/80 



THERMAL DATA 

Rlh j-ease 
Rlhj-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

max 1.92 °C/W 
max 62.5 °C/W 

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

Parameter Test conditions 

ICEO Collector cutoff for SO 243 and SO 243A 
current (Is = 0) VCE = 30V 

for SO 243S and SO 243C 
VCE = 60V 

ICES Collector cutoff for SO 243 VCE = 45V 
current (VSE = 0) for SO 243A VCE = 60V 

for SO 243S VCE = 80V 
for SO 243C VCE = 100V 

IESO Emitter cutoff VES = 5V 
current (Ic = 0) 

V CEO (sus) 'Collector-em itter Ic = 30mA 
sustaining voltage for SO 243 
(Is = 0) for SO 243A 

for SO 243S 
for SO 243C 

VCE (sal) 
, 

Collector-em itter Ic = 6A Is = 1A 
saturation voltage 

VSE 
, 

Base-emitter Ic = 6A VCE = 4V 
voltage 

hFE' DC current gain Ic = 0.3A VCE = 4V 
Ic = 3A VCE = 4V 

hIe Small signal Ic = 0.5A VCE = 10V 
current gain f = 1KHz 

Ic = 0.50 VCE = 10V 
f = 1 MHz 

'Pulsed: pulse duration = 300ILS, duty cycle ~2%. 
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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 PNP 

"''''''1'''''''' " 

'B024aiii 
.••. ·.BO •. 24aiA··.f\ 

B02MB . 
Brf244C 

POWER LINEAR AND SWITCHING APPLICATIONS 

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

ABSOLUTE MAXIMUM RATINGS B0244 B0244A B0244B B0244C 

Vcso 
VCEO 
VESO 

Ic 
ICM 

Is 
Ptot 

Tstg 

Tj 

Collector-base voltage (IE = 0) -45V 
Collector-emitter voltage (Is = 0) -45V 
Emitter-base voltage (Ic = 0) 
Collector current 
Collector peak current 
Base current 
Total power ·dissipation at Tease ~ 25°C 
Storage temperature 
Junction temperature 

MECHANICAL DATA 
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-60V -80V - 1 oav 
-60V -80V -1 aav 

-5V 
-6A 
-10A 
-2A 
65W 

-65 to 150°C 
150°C 

Dimensions. in mm 

5/80 



THERMAL DATA 

Rth j-ease 
Rth j-amb. 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

max 1.92 °C/W 
max 62.5 °C/W 

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

Parameter Test conditions 

ICEO Collector cutoff for SO 244 and SO 244A 
current (Is = 0) VCE = -30V 

for SO 244S and SO 244C 
VCE = -60V 

ICES Collector cutoff for SO 244 VCE = -45V 
cu rrent (V BE = 0) for SO 244A VCE = -60V 

for SO 244S VCE = -80V 
for SO 244C VCE = -100V 

lEBO Emitter cutoff VES = -5V 
current (Ic = 0) 

VCEO (sus)'Collector-emitter Ic = -30mA 
sustaining voltage for SO 244 
(lB = 0) for SO 244A 

for SO 244S 
for SO 244C 

VCE (sat) 
, 

Collector-emitter Ic = -6A IB = -1A 
saturation voltage 

VBE 
, 

Base-emitter Ic = -6A VCE = -4V 
voltage 

hFE 
, 

DC current gain Ic = -0.3A VCE = -4V 
Ic = -3A VCE = -4V 

hie Small signal Ic = -0.5A VCE = -10V 
current gain f = 1KHz 

Ic = -0.5A VCE = -10V 
f = 1 MHz 

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

-0.7 mA 

-0.7 mA 

-0.4 mA 
-0.4 mA 
-0.4 mA 
-0.4 mA 

-1 mA 

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

-1.5 V 

-2 V 

30 
15 

20 

3 



EPITAXIAL PLANAR NPN 

811375 
B,Q37r"· 
·80379· 

MEDIUM POWER GENERAL PURPOSE TRANSISTORS 

The SO 375, SO 377 and SO 379 are silicon epitaxial planar N PN power transistors in 
Jedec TO-126 plastic package, intended for use in medium power linear and 
switching applications. 
The complementary PNP types are the SO 376, SO 378 and SO 380 respectively. 

ABSOLUTE MAXIMUM RATINGS 

Collector-base voltage (I E = 0) 
Collector-emitter voltage (I B = 0) 
Emitter-base voltage (I c= 0) 
Collector current 
Collector peak current (repetitive) 
Base current 
Total power dissipation at T case:S;25°C 
Storage temperature 
Junction temperature 

MECHANICAL DATA 
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BO 375 BO 377 BO 379 

50V 75V 100 V 
45V 60V 80V 

5V 
2A 
3A 
1A 

25W 
-55 to 150°C 

150°C 

Dimensions in mm 

5/80 



THERMAL DATA 

f\h j-case 

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

max 
max 

5 °C/W 
100 °C/W 

ELECTR I CAL CHARACTERISTI CS (T case = 25°C unless otherwise specified) 

Parameter Test conditions Min. Typ. Max. Unit 

ICBO Collector cutoff for 80375 
current (I E=O) V cB=45V 2 !LA 

V CB=45V T case=150°C 10 !LA 
for 80377 
V CB=60V 2 !LA 
V cB=60V T case=150°C 10 !LA 
for 80379 
V cB=80V 2 !LA 
V CB=80V T case=150°C 10 !LA 

lEBO Emitter cutoff V EB=5V 100 !LA 
current (I C = 0) 

VCBO Collector-base Ic =100!LA 
voltage (I E=O) for 80375 50 V 

for 80377 75 V 
for 80379 100 V 

V CEO (sus) ·Collector-emitter Ic =100mA 
sustaining voltage for 80375 45 V 
(I B=O) for 80377 60 V 

for 80379 80 V 

VCE(sat) • Collector-emitter Ic =1A I B =0.1A 1 V 
saturation voltage 

VBE • Base-emitter voltage I C =1A V CE=2V 1.5 V 
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ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions 

h FE * DC current Gr. 6 Ic =0.15A V CE=2V 
gain Gr.10 Ic =0.15A V CE=2V 

Gr.16 Ic =0.15A V CE=2V 
Gr.25 Ic =0.15A V CE=2V 

Ic =1A V CE=2V 

ton Turn-on time Ic =0.5A 161 =0.05A 
Vcc=30V 

tott Turn-off time Ic =0.5A Vcc=30V 
161=-192 = 0.05A 

* Pulsed: pulse duration = 300 /ls. duty cycle :5 2% 

BO 375 
BO 377 
BO'379 

Min. Typ. Max. 

40 100 
63 160 

100 250 
150 375 

20 

50 

500 

Safe operating area DC current gain 
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t VeE(sa 

(mV) 
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:Jl0 
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Collector-emitter saturation voltage 
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VBE 

(V) 
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05 

Base-emitter voltage 
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EPITAXIAL PLANAR PNP 

.B0376 
B0378 
BO~380· 

MEDIUM POWER GENERAL PURPOSE TRANSISTORS 

The SD 376, SD 378 and SD 380 are silicon epitaxial planar PNP power transistors in 
Jedec TO-126 plastic package, intended for use in medium power linear and 
switching applications. 
The complementary N PN types are the BD 375, BD 377 and BD 379 respectively. 

ABSOLUTE MAXIMUM RATINGS 

VCBO 

VCEO 

VEBO 

Ic 
ICM 
IB 
Ptot 
Tstg 
Tj 

Collector-base voltage ( I E = 0) 
Collector-emitter voltage (I B= 0) 
Emitter-base voltage (I C= 0) 
Collector current 
Collector peak current (repetitive) 
Base current 
Total power dissipation at T case :525 °C 
Storage temperature 
Junction temperature 

MECHANICAL DATA 
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BD 376 BD 378 BD 380 

-50V -75V -100V 
-45V -60V -80V 

-5V 
-2A 
-3A 
-1 A 
25W 

-55 to 150°C 
150°C 

Dimensions in mm 

5/80 



THERMAL DATA 

f\h j-case 
f\h j-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

max 5 
max 100 

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

Parameter Test conditions Min. Typ. Max. 

IcBO Collector cutoff for 80376 
current (I E=O) V CB=-45V -2 

V CB=-45V 
for 80378 

T case=15000 -10 

V cs=-60V -2 
V CB=-60V T case=150°C -10 
for 80380 
V CB=-80V -2 
V CB=-80V T case=150°C -10 

lEBO Emitter cutoff V EB=-5V -100 
current (I C = 0) 

VCBO Collector-base Ie =-100/lA 
voltage (I E=O) for 80376 -50 

for 80378 -75 
for 80380 -100 

V CEO (sus) ·Collector-emitter Ic =-100mA 
sustaining voltage for 80376 -45 
(I B=O) for 80378 -60 

for 80380 -80 

VCE(sat) • Collector-emitter I c =-1A I B =-O.1A -1 
saturation voltage 

VBE • Base-emitter voltage Ic =-1A V CE=-2V -1.5 
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"C/W 
°C/W 

Unit 

I1A 
I1A 

I1A 
I1A 

I1A 
/lA 

I1A 

V 
V 
V 

V 
V 
V 

V 

V 



ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions Min. Typ. Max. 

hFE ... DC current Gr. 6 Ie =-0.15A VeE=-2V 40 
gain Gr.10 Ie =-0.15A VeE=-2V 63 

Gr.16 Ie =-0.15A V CE=-2V 100 
Gr.25 Ie =-0.15A VeE=-2V 150 

Ie =-1A VeE=-2V 20 

ton Turn-on time Ie =-0.5A 181 =-0.05A 
Vee=-30V 

toft Turn-off time Ie =-0.5A Vee=-30V 
181=-182 = -0.05A 

... Pulsed: pulse duration =300 JlS, duty cycle:::; 2% 
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EPITAXIAL·BASE NPN 

···80433 
80·435 
80437 

MEDIUM POWER LINEAR AND SWITCHING APPLICATIONS 

The BD 433, BD 435 and BD 437 are silicon epitaxial-base NPN power transistors in 
Jedec TO-126 plastic package, intended for use in medium power linear and switching 
applications. 
The BD '433 is especially suitable for use in car-radio output stages. 
The complementary PNP types are the BD 434, BD 436 and BD 438 respectively. 

ABSOLUTE MAXIMUM RATINGS 

Vcso 
VCES 
VCEO 

VESO 

Ic 
ICM 
Is 
Ptot 
Tstg 
Tj 

Collector-base voltage (IE= 0) 
Collector-emitter voltage (V SE = 0) 
Collector-emitter voltage (Is = 0) 
Emitter-base voltage (Ie = 0) 
Collector current 
Collector peak current (t .;;;; 10ms) 
Base current 
Total power dissipation at Tcase';;;;25°C 
Storage temperature 
Junction temperature 

MECHANICAL DATA 
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BO 433 BO 435 BO 437 

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

5V 
4A 
7A 
1A 

36W 
-65 to 150°C 

150°C 

Dimensions in mm 
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THERMAL DATA 

Rth j-ease 
Rth j-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

max 
max 

3.5 °C/W 
100 °C/W 

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

Parameter Test conditions 

ICBO Collector cutoff for 80433 VCB = 22V 
current (IE = 0) for 80435 VCB = 32V 

for 80437 VCB = 45V 

ICES Collector cutoff for 80433 VCE = 22V 
current (V BE = 0) for 80435 VCE = 32V 

for 130437 VCE = 45V 

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

V CEO (sus)" Collector-emitter Ic = 100mA 
sustaining voltage for 80433 
(IB = 0) for 80435 

for 80437 

VCE (sat)" Collector-emitter Ic = 2A IB = 0.2A 
saturation voltage for 80433 

for 80435 
for 80437 

VBE " Base-emitter voltage Ic = 10 rnA VCE = 5V 
Ic =2A VCE = 1V 

for 80433 
for 80435 
for 80437 

hFE " DC current gain Ic = 10 rnA VCE = 5V 
for 80433 
for 80435 
for 80437 

Ic = 500mA VCE = 1V 
Ic =2A VCE = 1V 

for 80433 
for 80435 
for 80437 

hFE/hFE/Matched pair Ic = 500mA VCE = 1V 

fT Transition frequency Ic = 250mA VCE = 1V 

" Pulsed: pulse duration 300 [Ls, duty cycle 

52 

1.5% 

Min. Typ. Max. Unit 

100 [LA 
100 [LA 
100 [LA 

100 [LA 
100 [LA 
100 [LA 

1 rnA 

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 
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EPITAXIAl·BASE PNP 

80434 
.811>438 
······80438 

MEDIUM POWER LINEAR AND SWITCHING APPLICATIONS 

The BD 434, BD 436 and BD 438 are silicon epitaxial-base PNP power transistors in Jedec 
TO-126 plastic package, intended for use in medium power linear and switching appli
cations. 
The BD 434 is especially suitable for use in car-radio output stages. 
The complementary NPN types are the BD 433, BD 435 and BD 437 respectively. 

ABSOLUTE MAXIMUM RATINGS 

VCBO 
VCES 
VCEO 
VEBO 

Ic 
ICM 
IB 
Ptot 
Tstg 
Tj 

Collector-base voltage (IE = 0) 
Collector-emitter voltage (VBE = 0) 
Collector-emitter voltage (Is = 0) 
Emitter-base voltage (lc = 0) 
Collector current 
Collector peak current (t .;;; 10ms) 
Base current 
Total power dissipation at Tcase';;;25°C 
Storage temperature -
Junction temperature 

MECHANICAL DATA 

55 

BO 434 BO 436 BO 438 

-22V 
-22V 
-22V 

-32V 
-32V 
-32V 
-5V 
-4A 
-7A 
-1A 

36W 
-65 to 150°C 

150°C 

-45V 
-45V 
-45V 

Dimensions in mm 

6177 



THERMAL DATA 

Rth j-ease 
Rthj-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

max 
max 

3.5 °C/W 
100 °C/W 

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

Parameter Test conditions 

ICBO Collector cutoff for 80434 VCB = -22V 
current (IE = 0). for 80436 VCB = -32V 

for 80438 VCB = -45V 

ICES Collector cutoff for 80434 VCE = -22V 
current (VSE = 0) for 80436 VCE = -32V 

for 80438 .VCE= -45V 

IEso Emitter cutoff VES = -5V 
current (lc = 0) 

V CEO (sust Collector-emitter Ic = -1 OOmA for 80434 
sustaining voltage for 80436 
(IB = 0) for 80438 

V CE (sat) * Collector-emitter Ic = -2A 113 = -0.2A 
saturation voltage for 80434 

for 80436 
for 80438 

VSE * Base-emitter voltage Ic = -10mA VCE = -5V 
Ic = -2 A VCE = -1 V 

for 80434 
for 80436 
for 80438 

hFE * DC current gain Ic = -10mA VCE = -5V 
for 80434 
for 80436 
for 80438 

Ic = -500mA V CE = -1 V 
Ic = -2 A VCE = -1V 

for 80434 
for 80436 
for 80438 

hFE/hFE/Matched pair Ic = -500mA V CE = - 1 V 

fT Transition frequency Ic = -250mA V CE = -1 V 

* Pulsed: pulse duration 300 fLs, duty cycle 

56 

1.5% 

Min. Typ. Max. Unit 

-100 fLA 
-100 fLA 
-100 [LA 

-100 fLA 
-100 fLA 
-100 [LA 

-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 

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

50 -
50 -
40 -

1.4 -

3 MHz 
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EPITAXIAL·BASE NPN 

80439, 
BO>441 

MEDIUM POWER LINEAR AND SWITCHING 'APPLICATIONS 

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

ABSOLUTE MAXIMUM RATINGS 

Vcso 
VCES 

VCEO 

VESO 

Ie 
ICM 
Is 
P tot 

Tstg 
Tj 

Collector-base voltage (IE = 0) 
Collector-emitter voltage (V SE = 0) 
Collector-emitter voltage (Is = 0) 
Emitter-base voltage (Ic = 0) 
Collector current 
Collector peak current (t ~ 10ms) 
Base current 
Total power dissipation at Tcase~25ac 
Storage temperature 
Junction temperature 

MECHANICAL DATA 

59 

SO 439 SO 441 

60V 80V 
60V 80V 
60V 80V 

5V 
4A 
7A 
1A 

36W 
-65 to 150aC 

150 aC 

Dimensions in mm 

6177 



THERMAL DATA 

Rth j-case 

Rthj-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

ELECTRICAL CHARACTERISTICS (T case 

max 
max 

3.5 °C/W 
100 °C/W 

25°C unless otherwise specified) 

Parameter Test conditions Min. Typ. Max. Unit 

IcBO Collector cutoff for B0439 VCB = 60V 100 /-LA 
current (IE = 0) for B0441 VCB = 80V 100 /-LA 

ICES Collector cutoff for B0439 VCE = 60V 100 /-LA 
current (V BE = 0) for B0441 VCE = 80V 100 /-LA 

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

V CEO (sust Collector-emitter Ic= 100mA for SO 439 60 V 
sustaining voltage for BO 441 80 V 
(IB = 0) 

V CE (sat) * Collector-emitter Ic= 2A IB = 0.2A 0.8 V 
saturation voltage 

VBE * Base-emitter voltage Ic= 10 mA VCE = 5V 0.58 V 
Ic= 2 A VCE = 1V 1.5 V 

hFE * DC current gain Ic= 10 mA VCE = 5V 
for BO 439 20 130 -
for BO 441 15 130 -

Ic= 500mA VCE = 1V 
for BO 439 40 140 -
for BO 441 40 140 -

Ic= 2 A VCE = 1V 
for BO 439 25 -
for BO 441 15 -

hFE1 IhFE2 *Matched pair Ic= 500mA VCE = 1V 1.4 -
fr Transition frequency Ic= 250mA VCE = 1V 3 MHz 

* Pulsed: pulse duration 300 /-Ls, duty cycle 1.5% 
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EPITAXIAL-BASE PNP 

MEDIUM POWER LINEAR AND SWITCHING APPLICATIONS 

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

ABSOLUTE MAXIMUM RATINGS 

VCBO 

VCES 
VCEO 

VEBO 

Ic 
leM 
IB 
Ptot 
Tstg 
Tj 

Collector-base voltage (IE = 0) 
Collector-emitter voltage (V BE = 0) 
Collector-emitter voltage (lB = 0) 
Emitter-base voltage (Ic = 0) 
Collector current 
Collector peak current (t ~ 10ms) 
Base current 
Total power dissipation at Tcase~25°C 
Storage temperature 
Junction temperature 

MECHANICAL DATA 

63 

BO 440 BO 442 

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

-5V 
-4A 
-7A 
-1A 

36W 
-65 to 150°C 

150°C 

Dimensions in mm 
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THERMAL DATA 

Rth j-ease 
Rthj-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

max 
max 

3.S °C/W 
100 °C/W 

ELECTRICAL CHARACTERISTICS (Tease 2SoC unless otherwise specified) -
Parameter Test conditions Min. Typ. Max. Unit 

. 
Icso Collector cutoff for B0440 Vcs= -60V -100 [.IA 

current (IE = 0) for B0442 Vcs= -SOY -100 [.IA 

ICES Collector cutoff for B0440 VCE = -60V -100 [.IA 
current (VSE = 0) for B0442 VCE = -SOY -100 [.IA 

IESO Emitter cutoff VES = -SV -1 rnA 
current (lc = 0) 

V CEO (sust Collector-emitter Ic = -100mA 
sustaining voltage for BO 440 -60 V 
(Is = 0) for BO 442 -so V 

V CE (sat) * Collector-emitter Ic = -2A Is = -0.2A -O.S V 
saturation voltage 

VSE* Base-emitter voltage Ic = -10mA VCE = -SV -O.SS V 
Ic = -2 A VCE = -1V -1.S V 

hFE * DC current gain Ic = -10mA VCE = -SV 
for BO 440 20 140 -
for BO 442 1S 140 -

Ic = -SOOmA VCE = -1V 
for BO 440 40 140 -
for BO 442 40 140 -

Ic = -2 A VCE = -1V 
for BO 440 2S -
for BO 442 1S -

hFE/hFE2 *Matched pair Ic = -SO Om A VCE = -1V 1.4 -

fT Transition frequency Ic = -2S0mA V CE = -1 V 3 MHz 

* Pulsed: pulse duration 300 [.Is, duty cycle 1.S% 
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EPITAXIAL-BASE NPN 

BO·.53.3·· 
BO.535· 
B0537 

MEDIUM POWER LINEAR AND SWITCHING APPLICATIONS 

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

ABSOLUTE MAXIMUM RATINGS 

Collector~base voltage (IE = 0) 
Collector-emitter voltage (VSE = 0) 
Collector-emitter voltage (Is = 0) 
Emitter-base voltage (Ie = 0) 
Collector and emitter current 
Base current 
Total power dissipation at Tcase~25°C 
Storage temperature 
Junction temperature 

MECHANICAL DATA 

1'>7 

I SO 533 SO 535 SO 537 

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

5V 
8A 
iA 

50W 
-65 to 150°C 

150°C 

Dimensions in mm 

6177 



THERMAL DATA 

Rth j-ease 
Rthj-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

max 
max 

2.5 °C/W 
70 °C/W 

ELECTRICAL CHARACTERISTICS (Tease 25°C unless otherwise specified) 

Parameter Test conditions 

ICBO Collector cutoff for 80533 VCB = 45V 
current (IE = 0) for 80535 VCB = 60V 

for 80537 VCB = SOV 

ICES Collector cutoff for 80533 VCE = 45V 
current (VBE = 0) for 80535 VCE = 60V 

for 80537 VCE = SOV 

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

V CEO (SUS)* Collector-emitter Ic = 100mA for 80533 
sustaining voltage for 80535 
(lB = 0) for 80537 

VCE(sat) * Collector-emitter Ic = 2A IB = 0.2A 
saturation voltage Ic = 6A IB = 0.6A 

VBE * Base-emitter voltage Ic =2A VCE = 2 V 

hFE * OC current gain Ic = 10 mA VCE = 5V 
for 80533 
for B0535 
for B0537 

Ic = 500mA VCE = 2V 
Ie = 2A VCE = 2V 

for 80533 
for 80535 
for B0537 

fT Transition frequency Ic = 500mA VCE = 1V 

hFE groups**: J Ie = 2A VCE = 2 V 
Ic = 3A V CE = 2 V 

K Ie = 2A VCE = 2 V 
Ic = 3A VCE = 2 V 

L (only for Ie = 2A VeE = 2 V 
80533) Ic = 3A VCE = 2 V 

* Pulsed: pulse duration 
** Only on request 

300 [.Is, duty cycle 1.5% 

68 

Min_ Typ. Max. Unit 

100 [.IA 
100 [.IA 
100 [.IA 

100 [.IA 
100 [.IA 
100 [.IA 

1 mA 

45 V 
60 V 
SO V 

O.S V 
O.S V 

1.5 V 

20 -
20 -
15 -
40 -
25 -
25 -
15 -
3 12 MHz 

30 75 -
15 -
40 100 -
20 -
60 150 -
30 -
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EPITAXIAL·BASE PNP 

B0534 
Bo 536 
B0538 

MEDIUM POWER LINEAR AND SWITCHING APPLICATIONS 

The SO 534, BD 536 and SO 53S are silicon epitaxial-base PN P power transistors in Jedec 
TO-220 plastic package, intended for use in medium power linear and switching appli
cations. 
The complementary NPN types are the BD 533, SO 535 and SO 537 respectively. 

ABSOLUTE MAXIMUM RATINGS 

Collector-base voltage (IE = 0) 
Collector-emitter voltage (V SE = 0) 
Collector-emitter voltage (Is = 0) 
Emitter-base voltage (Ie = 0) 
Collector and emitter current 
Base current 
Total power dissipation at Tcase~25°C 
Storage temperature 
Junction temperature 

MECHANICAL DATA 

71 

BD 534 BO 536 BD 538 

-45V 
-45V 
-45V 

-60V 
-60V 
-60V 
-5V 
-SA 
-1A 

50W 
-65 to 150°C 

150°C 

-SOV 
-SOV 
-SOV 

Dimensions in mm 

6/77 



THERMAL DATA 

Rth j-ease 
Rthj-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

max 
max 

2.5 ·C/W 
70 ·C/W 

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

Parameter Test conditions 

ICBO Collector cutoff for B0534 VCB = -45V 
current (IE = 0) for B0536 VCB = -60V 

for B0538 VCB = -SOV 

ICES Collector cutoff for B0534 VcE =-45V 
current (VBE = 0) for B0536 VCE = -60V 

for B0538 VCE = -SOV 

lEBO Emitter cutoff 
current' (lc = 0) 

VEB = -5V 

V CEO (sus>* Collector-emitter Ic = -100mA for BO 534 
sustaining voltage for BO 536 
(lB = 0) for BO 538 

VCE(sat) * Collector-emitter Ic = -2A IB = -0.2A 
saturation voltage Ic = -6A IB = -0.6A 

VBE * Base-emitter voltage Ic = -2A VCE = -2 V 

hFE * DC current gain Ic = -10 mA VCE = -5V 
for BO 534 
for BO 536 
for BO 538 

Ie = -500mA V CE = -2V 
Ic = -2 A VCE = -2V 

for BO 534 
for BO 536 
for BO 538 

fT Transition frequency Ie = -500mA VCE = -1V 

hFE groups**: J Ic = -2A VCE = -2 V 
Ic = -3A VCE = -2 V 

K Ic = -2A VCE = -2 V 
Ie = -3A VCE = -2 V 

L (only for Ic = -2A VCE = -2 V 
B0534) Ic = -3A VCE = -2 V 

* Pulsed: pulse duration 
** Only on request 

300 flos, duty cycle 1.5% 
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Mln_ Typ. Max. Unit 

-100 floA 
-100 floA 
-100 floA 

-100 floA 
-100 f1A 
-100 f1A 

-1 mA 

-45 V 
-60 V 
-SO V 

-O.S V 
-O.S V 

-1.5 V 

20 -
20 -
15 -
40 -

25 -
25 -
15 -
3 16 MHz 

30 75 -
15 -
40 100 -
20 -
60 150 -
30 -
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EPITAXIAL-BASE NPN 

POWER LINEAR AND SWITCHING APPLICATIONS 

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

ABSOLUTE MAXIMUM RATINGS 

Collector-base voltage (IE = 0) 
Collector-emitter voltage (VSE = 0) 
Collector-emitter voltage (Is = 0) 
Emitter-base voltage (lc = 0) 
Collector current 
Base current 
Total power dissipation at Tcase':;;;25°C 
Storage temperature 
Junction temperature 

MECHANICAL DATA 

75 

45 V 
45 V 
45 V 

5 V 
10 A 

5 A 
75 W 

-65 to 150°C 
150 °C 

Dimensions in mm 

6177 



THERMAL DATA 

Rth j-ease Thermal resistance junction-case max 1.67 °C/W 

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

Parameter Test conditions 

ICES Collector cutoff VCE = 45 V 
current (VSE = 0) 

ICEO Collector cutoff VCE = 22 V 
current (lc = 0) 

IESO Emitter cutoff VES = 5 V 
current 

V CEO (sus) * Collector-emitter Ic = 100mA 
sustaining voltage 
(Is = 0) 

VCE(sat) * Collector-emitter Ic =3A Is = 0.3A 
saturation voltage Ic =6A Is = 0.6A 

VSE * Base-emitter voltage Ic =4A VCE = 4 V 

hFE * DC current gain Ic = 0.5A VCE = 2 V 
Ic =2A VCE = 2 V 
Ic =3A VCE = 2 V 

fT Transition frequency Ic = 0.5A VCE = 10V 

* Pulsed: pulse dura:tion = 300 [Ls, duty cycle = 1.5% 

76 

Min. Typ. Max. Unit 

100 [LA 

1 mA 

1 mA 

45 V 

1 V 
0.7 V 

1.5 V 

40 400 -
20 250 -
15 150 -
3 MHz 
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EPITAXIAL-BASE PN P '1 
,',,,,_,MJ 

POWER LINEAR AND SWITCHING APPLICATIONS 

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

ABSOLUTE MAXIMUM RATINGS 

Collector-base voltage (IE = 0) 
Collector-emitter voltage (VBE = 0) 
Collector-emitter voltage (IB = 0) 
Emitter-base voltage (Ic = 0) 
Collector current 
Base current 
Total power dissipation at Tease";:; 25°C 
Storage temperature 
Junction temperature 

MECHANICAL DATA 

79 

-45 V 
-45 V 
-45 V 
- 5 V 
-10 A 
- 5 A 
75 W 

-65 to 150°C 
150 °C 

Dimensions in mm 

6177 



THERMAL DATA 

Rth j-eas~ Thermal resistance junction-case max 1.67 °C/W 

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

Parameter Test conditions 

ICES Collector cutoff VCE = -45 V 
current (VSE = 0) 

ICEO Collector cutoff VCE = -22 V 
current (Is = 0) 

IESO Emitter cutoff VES = -5 V 
current (Ie = 0) 

; 

V CEO (sus) * Collector emitter Ie = -100mA 
sustaining voltage 
(Is = 0) 

VCE (satt Collector-emitter Ie = -3 A Is = -0.3A 
saturation voltage Ic = -6 A Is = -0.6A 

VSE * Base-emitter voltage Ie = -4 A VCE = -4 V Old! 

hFE DC current gain Ic . = -0.5A VeE = -2 V 
Ie = -2 A VCE = -2 V 
Ic = -3 A VCE = -2 V 

fT Transition frequency Ie = -0.5A VeE = -10V 

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

80 

Min. Typ. Max. Unit 

-100 fLA 

-1 mA 

-1 mA 

-45 V 

-1 V 
-0.6 V 

-1.5 V 

40 400 -
20 250 -
15 150 '-

3 MHz 
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EPITAXIAL·BASE NPN 

MEDIUM POWER DARLINGTONS 

BD 675A BD 677 . 
BD 677A BD 679 
BD 679A BD 681 

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

ABSOLUTE MAXIMUM RATINGS 

Vcso 
VCEO 
VESO 

Ic 
ICM 
Is 
Ptot 
Tstg 
Tj 

Collector-base voltage (IE = 0) 
Collector-emitter voltage (Is = 0) 
Emitter-base voltage (Ic = 0) 
Collector current 
Collector peak current (repetitive) 
Base current 
Total power dissipation at Tcase";;25°C 
Storage temperature 
Junction temperature 

MECHANICAL DATA 

B0675A B0677 B0679 B0681 

45V 
45V 

B0677 A B0679A 

60V 80V 
60V 80V 

5V 
4A 
6A 

100mA 
40W 

-65 to 150°C 
150°C 

100V 
100V 

Dimensions in mm 

6177 



THERMAL DATA 

Rth j-ease 
Rthj-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

max 
max 

3.12 ~C/W 

100 °C/W 

ELECTRICAL CHARACTERISTICS (Tease 25°C unless otherwise specified) 

Parameter Test conditions 

Icso Collector cutoff for B0675A Vcs = 45V 
current (IE = 0) for B0677/677 A V CB= 60V 

for B0679/679A Vcs = SOV 
for B0681 Vcs;= 100V 

ICEO Collector cutoff for B0675A VCE = 22V 
current (Is = 0) for B0677/677 A V CE = 30V 

for B0679/679A VCE = 40V 
for B0681 VCE = 50V 

IESO Emitter cutoff VES = 5 V 
current (lc = 0) 

V CEO(sus) * Collector-emitter Ic = 50 mA 
sustaining voltage for B0675A 
(Is = 0) for B0677/677A 

for B0679/679A 
for B0681 

VCE(sat) * . Collector-emitter for B0677/679/681 
saturation'voltage Ic = 1.5A Is = 6mA 

for B0675A/677 A/679A 
Ic = 2A Is = SmA 

VSE * Base-emitter voltage for B0677/679/681 
Ic = 1.5A VCE = 3V 
for B0675A/677A/679A 
Ic = 2A VCE = 3V 

hFE * OCcurrent gain for B0677/679/681 
Ic = 1.5A VCE = 3V 
for B0675A/677 A/679A 
Ic == 2A VCE = 3V 

hIe Small signal Ic = 1.5A VCE = 3V 
current gain f = 1 MHz 

* Pulsed: pulse duration 300 fts, duty cycle 

S4 

1.5% 

Min. Typ. Max. Unit 

200 ftA 
200 ftA 
200 ftA 
200 ftA 

500 ftA 
500 ftA 
500 ftA 
500 ftA 

2 mA 

45 V 
60 V 
SO V 
100 V 

2.5 V 

2.8 V 

2.5 V 

2.5 V 

750 -

750 -

1 -
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EPITAXIAL-BASE PNP 

MEDIUM POWER DARLINGTONS 

BII&1&A·BII.&~Il}· 
..... IlII.G18A ... IlIIGIlP .•.. 

... BII&80ABII682· 

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

ABSOLUTE MAXIMUM RATINGS B0676A B0678 B0680. B0682 
B0678A B0680A 

VCBO 

VCEO 
VEBO 

Ic 
ICM 

IB 
Ptot 
Tstg 
Tj 

Collector-base voltage (IE = 0) -45V 
Collector-emitter voltage (lB = 0) -45V 
Emitter-base voltage (lc = 0) 
Collector current 
Collector peak current (repetitive) 
Base current 
Total power dissipation at Tcase~25°C 
Storage temperature 
Junction temperature 

MECHANICAL DATA 

R7 

-60V -80V 
-60V -BOV 

-5V 
-4A 
-6A 

-100mA 
40W 

-65 to 150°C 
150°C 

-100V 
-100V 

Dimensions in mm 

6177 



THERMAL DATA 

Rth j-case 
Rthj-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

max 
max 

3.12 °C/W 
100 °C/W 

ELECTRICAL CHARACTERISilCS (Tcase 25°C unless otherwise specified) 

Parameter Test conditions 

Icso Collector cutoff for B0676A Vcs= -45V 
current (IE = 0) for B0678/678A V cs = -SOY 

for B0680/680A V CB = -80V 
for B0682 Vcs = -100V 

ICEO Collector cutoff for B0676A VCE = -22V 
current (Is = 0) for B0678/678A V CE = -30V 

for B0680/680A V CE = -40V 
for B0682 VCE = -50V 

IESO Emitter cutoff VES = -5 V 
current (Ic = 0) 

V CEO(sus) * Collector-emitter Ic = -50 mA 
sustaining voltage for B0676A 
(Is = 0) for B0678/678A 

for B0680/680A 
for B0682 

VCE (sat) * Collector-emitter for B0678/680/682 

- saturation voltage Ic =-1.5A Is = -SmA 
for B0676A/678A/680A 
Ic = -2A Is = -8mA 

VSE * Base-emitter voltage for B0678/680/682 
Ic = -1.5A VCE = -3V 
for B0676A/678A!680A 
Ic = -2A VCE = -3V 

hFE * DC current gain for B0678/680/682 
Ic = -1.5A VCE = -3V 
for B0676A/678A!680A 
Ic = -2A VCE = -3V 

hIe Small signal Ic = -1.5A VCE = -3V 
current gain f = 1 MHz 

* Pulsed: pulse duration 300 !-Is, duty cycle 

88 

1.5% 

Min. Typ. Max. Unit 

-200 [LA 
-200 [LA 
-200 [LA 
-200 [LA 

-500 [LA 
-500 [LA 
-500 [LA 
-500 [LA 

-2 mA 

-45 V 
-SO V 
-80 V 
-100 V 

-2.5 V 

-2.8 V 

-2.5 V 

-2:5 V 

750 -

750 -

1 -
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EPITAXIAL-BASE NPN 

< BO.705 
80;.707 

··(.8°7°9·< 
B0711 

POWER LINEAR AND SWITCHING APPLICATIONS 

The B0705, B0707, B0709 and B0711 are silicon epitaxial-base NPN power transistors 
in Jedec TO-220 plastic package intended for use in power linear and switching 
applications. 
The complementary PNP types are the B0706, B070B, B071 0 and B0712 respectively. 

ABSOLUTE MAXIMUM RATINGS B0705 B0707 80709 80711 

Vcso Collector-base voltage (IE = 0) 45V 60V BOV 100V 
VCES Collector-emitter voltage (VSE = 0) 45V 60V BOV 100V 
VCEO Collector-emitter voltage (Is = 0) 45V 60V BOV 100V 
VESO Emitter-base voltage (Ic = 0) 5V 
Ic Collector current 12A 
Is Base current 5A 
Ptot Total power dissipation at Tcase';;;25°C 75W 
Tstg Storage temperature -65 to 150°C 
Tj Junction temperature 150°C 

MECHANICAL DATA Oimensions in mm 

6/77 
91 



THERMAL DATA 

Rth j-ease 
Rth j-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

ELECTRICAL CHARACTERISTICS (Tease 

max 
max 

1_67 °C/W 
70 °C/W 

25°C unless otherwise specified) 

Parameter Test conditions Min. Typ. Max. Unit 

IcBO Collector cutoff for B0705 VCB = 45 V 100 /-LA 
current (Ie = 0) for B0707 VCB = 60 V 100 /-LA 

for B0709 VCB = 80 V 100 /-LA 
for B0711 VCB = 100 V 100 /-LA 
Tease = 150°C 
for B0705 VCB = 45 V 1 mA 
for B0707 VCB = 60 V 1 mA 
for B0709 VCB = 80 V 1 mA 
for B0711 VCB = 100 V 1 mA 

IcEO Collector cutoff for B0705 VCE = 22 V 1 mA 
current (Is = 0) for B0707 VCE = 30 V 1 mA 

for B0709 VCE = 40 V 1 mA 
for B0711 VCE = 50 V 1 mA 

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

V CEO(sus) * Collector-emitter Ic = 100 mA 
sustaining voltage for B0705 45 V 
(Is = 0) for B0707 60 V 

for B0709 80 V 
for B0711 100 V 

V CE(sat) * Collector-emitter Ic =4A IB = 0.4 A 1 V 
saturation voltage 

VCEK * Knee voltage Ic = 3A IB = ** 0.4 V 

VBE * Base-emitter voltage Ic = 4A VCE = 4V 1.5 V 

92 



ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions 

hFE * DC current gain Ic = 0.5A VCE = 2V 
Ic = 2A VCE = 2V 

for 80705 
for 80707 
for 80709 

Ic = 4A VCE = 4V 
for 80705 
for 80707 
for 80709 
for 80711 

Ic = 10A VCE = 4V 
for 80705 
for 80707 
for 80709 
for 80711 

fT Transition frequency Ie =300mA VCE = 3V 

* Pulsed: pulse duration = 300 JLs, duty cycle 1.5% 
'* Value for which Ic = 3.3 A at VeE = 2 V 

Safe operating areas Ie II 
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EPITAXIAL-BASE PN~ 

POWER LINEAR AND SWITCHING APPLICATIONS 

Ttie B0706, B0708, B071 0 and B0712 are silicon epitaxial-base PNP power transistors in 
Jedec TO-220 plastic package, intende(j' for use in power linear and switching appli
cations. 
The complementary NPN types are the B0705, B0707, B0709 and B0711 respectively. 

ABSOLUTE MAXIMUM RATINGS 

Vcso 
VCES 

VCEO 
VESO 

Ie 
Is 
PIOI 
Tslg 
Tj 

Collector-base voltage (IE = 0) 
Collector-emitter voltage W SE = 0) 
Collector-emitter voltage (Is = 0) 
Emitter-base voltage (Ie = 0) 
Collector current 
Base current 
Total power dissipation at Tcase';;;;25°C 
Storage temperature 
Junction temperature 

MECHANICAL DATA 

6177 
96 

80706 80708 80710 80712 

-45V 
-45V 
-45V 

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

-5V 
-12A 
-5A 
75W 

-65 to 150°C 
150°C 

-100V 
-100V 
-100V 

Dimensions in mm 



THERMAL DATA 

Rth j-ease 
Rthj-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

ELECTRI~AL CHARACTERISTICS (Tease 

max 
max 

1.67 'C/W 
70 'C/W 

25'C unless otherwise specified) 

Parameter Test conditions Min. Typ. Max. Unit 

Icso Collector cutoff for B0706 Vcs= -45 V -100 flA 
current 0E = 0) for B0708 Vcs= -60 V -100 flA 

for B0710 Vcs= -80 V -100 flA 
for B0712 Vcs= -100 V -100 flA 
Tease = 150'C 
for B0706 Vcs= -45 V -1 rnA 
for B0708 Vcs= -60 V -1 rnA 
for B0710 Vcs= -80 V -1 rnA 
for B0712 Vcs= -100 V -1 rnA 

ICEO Collector cutoff for B0706 VCE = -22 V -1 rnA 
current (Is = 0) for B0708 VCE = -30 V -1 rnA 

for B0710 VCE = -40 V -1 rnA 
for B0712 VCE = -50 V -1 rnA 

IESO Emitter cutoff VES = -5 V -1 rnA 
current (lc = 0) 

V CEO(sust Collector-emitter Ic. = -100mA 
sustaining voltage for B0706 -45 V 
(Is = 0) for B0708 -60 V 

for B0710 -80 V 
for B0712 -100 V 

V CE(sat) * Collector-emitter Ic 
saturation voltage 

= -4 A Is = -0.4 A -1 V 

VCEK* Knee voltage Ic = -3A Is = ** -0.4 V 

VSE * Base-emitter voltage Ic = -4A VCE = -4V -1.5 V 



ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions 

hFE * DC current gain Ic = -0.5A VCE = -2V 
Ic = -2A VCE = -2V 

for 80706 
for 80708 
for 80710 

Ic = -4A VCE = -4V 
for 80706 
for 80708 
for 80710 
for 80712 

Ic = -10A V~E= -4V 
for 80706 
for 80708 
for 8071 ri 
for 80712 

fr Transition frequency Ic = -300mA V CE = -3V 

* Pulsed: pulse duration = 300 [1s, duty cycle = 1.5% 
** Value for which Ic = -3.3 A at V CE = -2 V 

Safe operating areas l 

Min. Typ. Max. Unit 

40 120 400 -

30 -
30 -
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EPITAXIAL·BASE N PN 

DO 905 
BO 907 
BO 909 
DO 911 

POWER LINEAR AND SWITCHING APPLICATIONS 

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

ABSOLUTE MAXIMUM RATINGS B0905 B0907 B0909 B0911 

Vcso Collector-base voltage (IE = 0) 45V 60V 80V 100V 
VCEO Collector-emitter voltage (Is = 0) 45V 60V 80V 100V 
VESO Emitter-base voltage (Ic = 0) 5V 
IE, Ie Emitter and collector current 15A 
Is Base current 5A 
Ptot Total power dissipation at Tease";; 25°C 90W 
Tstg Storage temperature -65 to 150°C 
Tj Junction temperature 150°C 

MECHANICAL DATA Dimensions in mm 

6/77 
101 



THERMAL DATA 

Rth j-ease Therl!lal resistance junction-case max 1.4 °C/W 

ELECTRICAL CHARACTERISTICS (Tease =2SoC unless otherwise specified) 

Parameter Test conditions 

Icso Collector cutoff for 80905 Vcs= 45V 
current (IE = 0) for 80907 Vcs= 60V 

for 80909 Vcs= 80V 
for 80911 Vcs= 100V 
Tease = 1S0°C 
for 80905 Vcs= 4SV 
for 80907 Vcs= 60V 
for 80909 Vcs= 80V 
for 80911 Vcs= 100V 

IcEO Collector cutoff for 80905 VCE = 30V 
current (Is = 0) for 80907 VCE = 30V 

for 80909 . VCE = 40V 
for 80911 VCE = SOV 

IEsO Emitter cutoff VE~ = SV 
current (Ic = 0) 

VCEO (sust Collector-emitter Ic = 100mA 
sustaining voltage for 80905 
(Is = 0) for 80907 

for 80909 
for 80911 

VCE (sat) * Collector-emitter Ic = SA Is = 0.5A 
saturation voltage Ic = 10A Is = 2.5A 

VSE (sat) * Sase-emitter Ic = 10A Is = 2.5A 
saturation voltage 

VSE * Sase-emitter voltage Ic = SA VCE = 4V 

hFE * DC current gain Ic = O.SA VCE = 4V 
Ic = SA VCE = 4V 
Ic = 10A VCE = 4V 

IT Transition frequency Ic = O.SA VCE = 4V 

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

102 

Min. Typ. Max. Unit 

SOO [.IA 
SOO [.IA 
500 [.IA 
SOO [.IA 

5 mA 
5 mA 
5 mA 
5 mA 

1 mA 
1 mA 
1 mA 
1 mA 

1 mA 

4S V 
60 V 
80 V 
100 V 

1 V 
3 V 

2.5 V 

1.5 V 

40 2S0 -
1S 150 -
S -

3 MHz 
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EPITAXIAL-BASE PNP 

POWER LINEAR AND SWITCHING APPLICATIONS 

B0906 
BO 908 
BD 910 
BO 912 

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

ABSOLUTE MAXIMUM RATINGS B0906 B0908 80910 80912 

VCBO 
VCEO 
VEBO 

IE' Ic 
IB 
Ptot 
Tstg 
Tj 

Collector-base voltage (IE = 0) -45V 
Collector-emitter voltage (lB = 0) -45V 
Emitter-base voltage (Ie = 0) 
Emitter and collector current 
Base current 
Total power dissipation at Tease';;; 25°C 
Storage temperature 
Junction temperature 

MECHANICAL DATA 

105 

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

-5V 
-15A 
-5A 
90W 

-65 to 150°C 
150°C 

-100V 
-100V 

Dimensions in mm 

6177 



THERMAL DATA 

Rth j-ease Thermal resistance junction-case max 1.4 °C/W 

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

Parameter Test conditions 

IcBO Collector cutoff for 80906 VCB = -45V 
current (IE = 0) for 80908 VCB = -60V 

for 80910 VCB = -80V 
for 80912 VCB = -100V 
Tease = 150°C 
for 80906 VCB = -45V 
for 80908 VCB = -60V 
for 80910 VCB= -80V 
for 80912 VCB = -100V 

ICEO Collector cutoff for 80906 VCE = -30V 
current (IB = 0) for 80908 VCE = -30V 

for 80910 VCE = -40V 
for 80912 VCE = -50V 

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

V CEO (SUS)* Collector-emitter Ic = -100mA 
sustaining voltage for 80906 
(IB = 0) for 80908 

for 80910 
for 80912 

VCE (sat) * Collector-emitter Ic = -5A IB = -0.5A 
saturation voltage Ic = -10A IB = -2.5A 

VBE (sat) * Base-emitter Ic = -10A IB = -2.5A 
saturation voltage 

VBE * Base-emitter voltage Ic = -5A VCE = -4V 

hFE * DC current gain Ic = -0.5A VCE = -4V 
Ic = -5A VCE = -4V 
Ic = -10A VCE = -4V 

fT Transition frequency Ic = -0.5A VCE = -4V 

* Pulsed: pulse duratio"n = 300 [1s, duty cycle = 1.5% 

106 

Min. Typ. Max. Unit 

-500 [1A 
-500 [1A 
-500 [1A 
-500 [1A 

-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 
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EPITAXIAl·BASE NPN 

POWER LINEAR AND SWITCHING APPLICATIONS 

BOW 21 
BOW 21A 
BOW 21B 
BOW 21C 

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

ABSOLUTE MAXIMUM RATINGS BDW21 BDW21 A BDW21 B BDW21 C 

Vcso 
VCES 
VCEO 

VESO 

Ic 
ICM 

Is 
Ptot 
Tstg 
Tj 

Collector-base voltage (IE = 0) 45V 
Collector-emitter voltage (VSE = 0) 45V 
Collector-emitter voltage (Is = 0) 45V 
Emitter-base voltage (lc = 0) 
Collector current 
Collector peak current 
Base current 
Total power dissipation at Tcase~ 25'C 
Storage temperature 
Junction temperature 

MECHANICAL DATA 

109 

60V 80V 
60V 80V 
60V 80V 

5V 
i0A 
15A 
5A 

90W 
-65 to 200 'C 

200 'C 

100V 
100V 
100V 

Dimensions in mm 

6/77 



THERMAL DATA 

Rth j-ease Thermal resistance junction-case max. 1.9 °C/W 

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

Parameter Test conditions 

ICES Collector cutoff for BDW21 VCE = 45V 
current (RSE = 0) for BDW21A VCE = 60V 

for BDW21B VCE = 80V 
for BDW21C VCE = 100V 
Tease = 150°C 
for BDW21 VCE = 45V 
for BDW21A VCE = 60V 
for BDW21B VCE = 80V 
for BDW21C VCE = 100V 

IcEO Collector cutoff for BDW21 VCE = 30V 
current (Is = 0) for BDW21A VCE = 30V 

for BDW21B VCE = 40V 
for BDW21C VCE = 50V 

IESO Emitter cutoff VES = 5V 
current (Ic = 0) 

V CEO (sus) * Collector-emitter Ic = 100mA 
sustaining voltage for BDW21 
(Is = 0) for BDW21A 

for BDW21B 
for BDW21C 

VCE (sat) * Collector-emitter Ic 
saturation voltage 

= 4A Is = O.4A 

VCEK Knee voltage Ic = 3A Is = ** 

VSE* Base-emitter voltage Ic = 4A VCE = 4V 

hFE* DC current gain Ic = 0.5A VCE = 2V 
Ic = 2A VCE = 2V 
Ic = 4A VCE = 4V 
Ic = 10A VCE = 4V 

fT Transition frequency Ic = 300mA VCE = 3V 

* Pulsed: pulse duration = 300 iJ.s, duty cycle = 1.5% 
** Value for which Ic = 3.3A at VCE = 2 V 
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Min. Typ. Max. Unit 

100 iJ.A 
100 iJ.A 
100 iJ.A 
100 iJ.A 

1 mA 
1 mA 
1 mA 
1 mA 

0.5 mA 
0.5 mA 
0.5 mA 
0.5 mA 

1 mA 

45 V 
60 V 
80 V 
100 V 

1 V 

0.4 V 

1.5 V 

40 120 400 -
30 -
15 150 -
5 -

3 MHz 
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EPITAXIAL-BASE PN P 

BOW 22 
BOW 22A 
BOW.22B 
BOW22C 

POWER LINEAR AND SWITCHING APPLICATIONS 

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

ABSOLUTE MAXIMUM RATINGS 

Vcso 
VCES 
VCEO 

VESO 

Ic 
ICM 
Is 
Ptot 
T~tg 
Tj 

Collector-base voltage (IE = 0) 
Collector-emitter voltage (VSE = 0) 
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 

MECHANICAL DATA 

113 

BDW22 BDW22A BDW22B BDW22C 

-45V 
-45V 
-45V 

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

-5V 
-10A 
-15A 
-5A 
90W 

-65 to 200°C 
200°C 

-100V 
-100V 
-100V 

Dimensions in mm 

6177 



THERMAL DATA 

Rth j-ease Thermal resistance junction-case max 1.9 °C/W 

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

Parameter Test conditions 

ICES Collector-cutoff for BDW22 VCE = -45V 
current (VSE = 0) for BDW22A VCE = -60V 

for BDW22B VCE = -80V 
for BDW22C VCE = -100V 
Tease = 150°C 
for BDW22 VCE = -45V 
for BDW22A VCE = -60V 
for BDW22B VCE = -80V 
for BDW22C VCE = -100V 

ICEO Collector-cutoff for BDW22 VCE = -30V 
current (Is = 0) for BDW22A VCE = -30V 

for BDW22B VCE = -40V 
for BDW22C VCE = -50V 

IESO Emitter-cutoff VES = -5V 
current (Ic = 0) 

V CEO (sus)* Collector-emitter Ic = -100mA 
sustaining voltage for BDW22 
(Is = 0) for BDW22A 

for BDW22B 
for BDW22C 

VeE (sat) * Collector-emitter Ic = -4A Is = -O.4A 
saturation voltage 

VCEK Knee voltage Ic = -3A Is = ** 

VSE * Base-emitter voltage Ic = -4A VCE = -4V 

hFE * DC current gain Ic = -0.5A VCE = -2V 
Ic = -2A VCE = -2V 
Ic = -4A VCE = -4V 
Ic = -10A VCE = -4V 

fT Transition frequency Ic = -300mA VCE = -3V 

* Pulsed: pulse duration = 300 f1s, duty cycle = 1.5% 
**Value for which Ic = -3.3 A at V CE = -2V 
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Min. Typ. Max. Unit 

-100 f1A 
-100 f1A. 
-100 f1A 
-100 f1A 

, 
-1 mA 
-1 mA 
-1 mA 
-1 mA 

-0.5 mA 
-0.5 mA 
-0.5 mA 
-0.5 mA 

-1 mA 

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

-1 V 

-0.4 V 

-1.5 V 

40 120 400 -
30 -
15 150 -
5 -

3 MHz 
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EPITAXIAL·BASE NPN 

POWER DARLINGTONS 

BOW 23 
BOW 23A 
BOW 23B 
BOW 23C 

The BDW 23, BDW 23A, BDW 23B and BDW 23C are silicon epitaxial-base NPN 
transistors in monolithic Darlington configuration and are mounted in Jedec TO-220 
plastic package. They are intended for use in hammer drivers, audio amplifiers and other 
medium power linear and switching applications. 
The complementary PNP types are the BDW 24, BDW 24A, BDW 24B and BDW 24C 
respectively. 

ABSOLUTE MAXIMUM RATINGS 

VCBO 

VCEO 
VEBO 

Ie 
ICM 

IB 
Ptot 
Tstg 
Tj 

Collector-base voltage (IE = 0) 
Collector-emitter voltage (lB = 0) 
Emitter-base voltage (lc = 0) 
Collector current 
Collector peak current (repetitive) 
Base current 
Total power dissipation at Tcase";;25°C 
Storage temperature 
Junction temperature 

MECHANICAL DATA 

Collector connected to tab 
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BDW23 BDW23A BDW23B BDW23C 

45V 
45V 

60V 80V 
60V 80V 

5V 
6A 
8A 

0.2A 
50W 

-65 to 150°C 
150°C 

100V 
100V 

Dimensions in mm 

6177 



THERMAL DATA 

Rth j-case 
Rthj-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

ELECTRICAL CHARACTERISTICS (Tease 

max 
max 

2.S 'C/W 
70 'C/W 

2S'C unless otherwise specified) 

Parameter Test conditions Min. Typ. Max. Unit 

IcBO Collector cutoff for BDW23 
current (IE = 0) for BDW23A 

for BDW23B 
for BDW23C 

IcEO Collector cutoff for BDW23 
current (Is = 0) for BDW23A 

for BDW23B 
for BDW23C 

lEBO Emitter cutoff VES = S V 
current (lc = 0) 

VCEO(SUS) * Collector-emitter Ic = 100 mA 
sustaining voltage 
(Is = 0) 

VCE (sat) * Collector-emitter Ic = 2A 
saturation voltage Ic = 6A 

VBE (sat) * Base-emitter 
saturation voltage 

Ic = 2A 

VSE * Base-emitter voltage Ic = 1A 
Ic = 6A 

hFE * DC current gain Ic = 1A 
Ic = 2A 
Ic = 6A 

V * F Parallel-diode IF = 2A 
forward voltage 

* Pulsed: pulse duration 300 f1s, duty cycle 
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VCB = 4SV 200 f1A 
VCB = 60V 200 f1A 
VCB = SOV 200 f1A 
Vcs= 100V 200 f1A 

VCE = 22V SOO f1A 
VCE = 30V SOO f1A 
VCE = 40V SOO f1A 
VCE = SOV SOO f1A 

2 mA 

for BDW23 4S V 
for BDW23A 60 V 
for BDW23B SO V 
for BDW23C 100 V 

Is = SmA 2 V 
Is = 60mA 3 V 

VCE = SmA 2.S V 

VCE = 3V 2.S V 
VCE = 3V 3.0 V 

VCE = 3V 1000 -
VCE = 3V 7S0 20000 -
VCE = 3V 100 -

1.S V 

1.S% 
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EPITAXIAL-BASE PN P 

POWER DARLINGTONS 

BOW 24 
BOW 24A 
BOW 248 . 
BOW 24C 

The BDW 24, BDW 24A, BDW 24B, BDW 24C are silicon epitaxial-base PNP transistors in 
monolithic Darlington configuration and are mounted in Jedec TO-220 plastic package. 
They are intended for use in hammer drivers, audio amplifiers and other medium power 
linear and switching applications. 
The complementary NPN types are the BDW 23, BDW 23A, BDW 23B and BDW 23C 
respectively. 

ABSOLUTE MAXIMUM RATINGS BDW24 BDW24A BDW24B BDW24C 

VCBO 

VCEO 
VEBO 

Ic 
ICM 

IB 
Ptot 

T5t9 
Tj 

Collector-base voltage (IE = 0) -45V 
Collector-emitter voltage (lB = 0) -45V 
Emitter-base voltage (Ie = 0) 
Collector current 
Collector peak current (repetitive) 
Base current 
Total power dissipation at Tca5e ,,:;;25'C 
Storage temperature 
Junction temperature 

MECHANICAL DATA 
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-60V -SOV 
-60V -SOV 

-5V 
-6A 
-SA 

-0.2A 
50W 

-65 to 150'C 
150 'C 

-100V 
-100V 

Dimensions in mm 

6/77 



THERMAL DATA 

Rth j-ease 
Rthj-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

max 
max 

2.5 ·C/W 
70 ·C/W 

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

Parameter Test conditions 

ICBO Collector cutoff for BDW24 
current (IE = 0) for BDW24A 

for BDW24B 
forBDW24C 

IcEO Collector cutoff for BDW24 
current (IB = 0) for BDW24A 

for BDW24B 
for BDW24C 

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

V CEO(sus>* Collector~emitter Ic = -100 mA 
sustaining voltage 
(IB = 0) 

VcE(sai>* Collector-emitter Ic = -2A 
saturation voltage Ic = -6A 

VBE(sat) * Base-emitter Ic = -2A 
saturation voltage 

VBE * Base-emitter voltage Ic = -1A 
Ic = -6A 

hFE * DC current gain Ic = -1A 
Ic = -2A 
Ic = -6A 

VF* Parallel-diode IF = 2A 
forward voltage 

* Pulsed: pulse duration 300flS, duty cycle 
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VCB = -45V 
VCB = -60V 
VCB = -SOV 
VCB = -100V 

VCE = -22V 
VCE =:' -30V 
VCE ;'" -40V 
VCE = -50V I 

for BDW24 
for BDW24A 
for BDW24B 
for BDW24C 

IB = -SmA 
IB = -60mA 

lB = -SmA 

VCE = -3V 
VCE = -3V· 

VCE = -3V 
VCE = -3V 
VCE = -3V 

1.5% 

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 
-SO V 
-100 V 

-2 V 
-3 V 

-2.5 V 

-2.5 V 
-3.0 V 

1000 -
750 20000 -
100 . -

1.S V 
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EPITAXIAL-BASE NPN 

BOW 51 
BOW.51A 
BOW 51B 
BOW 51C 

POWER LINEAR AND SWITCHING APPLICATIONS 

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

ABSOLUTE MAXIMUM RATINGS 

Vcso 
VCES 

VCEO 

VESO 

Ic 
ICM 

Is 
Ptot 
Tstg 
Tj 

Collector-base voltage (IE = 0) 
Collector-emitter voltage (VSE = 0) 
Collector-emitter voltage (Is = 0) 
Emitter-base voltage (lc = 0) 
Collector current 
Collector peak current (repetitive) 
Base current 
Total power dissipation at Tcase~25°C 
Storage temperature 
Junction temperature 

MECHANICAL DATA. 
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BDW51 BDW51A BDW51 B BDW51 C 

45V 
45V 
45V 

60V 80V 
60V 80V 
60V 80V 

5V 
15A 
20A 
7A 

125W 
-65 to 200°C 

200°C 

100V 
100V 
100V 

Dimensions in mm 

6/77 



THERMAL DATA 

Rth j-ease Thermal resistance junction-case max 1.4 'C/W 

ELECTRICAL CHARACTERISTICS (Tease 2S'C unless otherwise specified) 

Parameter Test conditions Min. Typ. Max. Unit 

IcBO Collector cutoff for BDW51 
current (IE = 0) for BDW51A 

for BDW51B 
for BDW51C 
Tease = 1S0'C 
for BDW51 
for BDW51A 
for BDW51B 
for BDW51C 

ICEO Collector cutoff for BDW51 
cummt (IB = 0) for BDW51A 

for BDW51B 
for BDW51C 

lEBO Emitter cutoff VEB = S V 
current (Ic = 0) 

VCEO(SUS) 
, 

Collector-emitter Ic = 100 mA 
sustaining voltage 
(lB = 0) 

V CE(sat)' Collector-emitter Ic = 5A 
saturation voltage Ic = 10A 

VBE(satl' Base-emitter 
saturation voltage 

Ic = 10A 

VBE' Base-emitter voltage Ic = 5A 

hFE 
, 

DC current gain Ic = 5A 
Ic = 10A 

fT Transition frequency Ic = O.SA 

, Pulsed: pulse duration 300 [Ls, duty cycle 
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VCB = 4SV SOO [LA 
VCB = 60V SOO [LA 
VCB = BOV SOO [LA 
VCB = 100V SOO [LA 

VCB = 4SV S mA 
VCB = 60V S mA 
VCB = BOV S mA 
VCB = 100V S mA 

VCE = 22V 1 mA 
VCE = 30V 1 mA 
VCE = 40V 1 mA 
VCE = SOV 1 mA 

2 mA 

for BDW51 4S V 
for BDW51A 60 V 
for BDW51B BO V 
for BDW51C 100 V 

IB = 0.5A 1 V 
IB = 2.5A 3 V 

IB = 2.5A 2.S V 

VCE = 4V 1.S V 

VCE = 4V 20 1S0 -
VCE = 4V 5 -

VCE = 4V 3 MHz 

1.5% 
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EPITAXIAL·BASE PNP 

POWER LINEAR AND SWITCHING APPLICATIONS 

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

ABSOLUTE MAXIMUM RATINGS 

VCSO 
VCES 
VCEO 
VESO 

Ic 
ICM 
Is 
Ptot 
Tstg 
Tj 

Collector-base voltage (IE = 0) 
Collector-emitter voltage (VSE = 0) 
Collector-emitter voltage (Is = 0) 
Emitter-base voltage (Ic = 0) 
Collector current 
Collector peak current 
Base current 
Total power dissipation at Tcase';;;;25°C 
Storage temperature 
Junction temperature 

MECHANICAL DATA 

6177 
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BDW52 BDW52A BDW52B BDW52C . 

-45V 
-45V 
-45V 

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

-5V 
-15A 
-20A 
-7A 

125W 
-65 to 200°C 

200°C 

-100V 
-100V 
-100V 

Dimensions in mm 



THERMAL DATA 

Rth j-ease Thermal resistance junction-case max 1.4 °C/W 

ELECTRICAL CHARACTERISTICS (Tease 25°C unless otherwise specified) 

Parameter Test conditions Min. Typ. Max. Unit 

Icso Collector cutoff for BDW52 Vcs= -45V -500 [J.A 
current (IE = 0) for BDW52A Vcs= -60V -500 [J.A 

for BDW52B Vcs= -80V -500 [J.A 
for BDW52C Vcs= -100V -500 [J.A 
Tease = 150°C 
for BDW52 Vcs= -45V -5 mA 
for BDW52A Vcs= -60V -5 mA 
for BDW52B Vcs= -80V -5 mA 
for BDW52C Vcs= -100V -5 mA 

IcEO Collector cutoff for BDW52 VCE = -22V -1 mA 
current (Is = 0) for BDW52A VCE = -30V -1 mA 

for BDW52B VCE = -40V -1 mA 
for BDW52C VCE = -50V -1 mA 

IEsO Emitter cutoff VES = -5 V -2 mA 
current (Ic = 0) 

V CEO (sus) * Collector-emitter Ic = -100 mA 
sustaining voltage fOr BDW52 -45 V 
(Is = 0) for BDW52A -60 V 

for BDW52B -80 V 
for BDW52C -100 V 

V CE(sat)* Collector-emitter Ic = -5A Is = -0.5A -1 V 
saturation voltage Ic = -10A Is = -2.5A -3 V 

VSE(sat) * Base-emitter Ic = -10A Is = -2.5A -2.5 V 
saturation voltage 

VSE * Base-emitter voltage Ic = -5A VCE = -4V -1.5 V 

hFE * DC current gain Ic = -5A VCE = -4V 20 150 -
Ic = -10A VCE = -4V 5 -

fr Transition frequency Ic = -0.5A VCE = -4V 3 MHz 

* Pulsed: pulse duration 300 [J.s, duty cycle 1.5% 
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EPITAXIAL-BASE NPN 

MEDIUM POWER DARLINGTON 

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

ABSOLUTE MAXIMUM RATINGS 

Vcso 
VeEo 
VESO 

Ie 
Is 
Ptot 

Collector-base voltage (I E= 0) 
Collector-emitter voltage (I s= 0) 
Emitter-base voltage (I e= 0) 
Collector current 
Base current 
Total power dissipation at T case~25°C 

T amb~25°C 
Storage temperature 
Junction temperature 

MECHANICAL DATA 

135 

180 V 
180 V 

6 V 
4 A 

100 rnA 
10 W 

1 W 
-65 to 200 °C 

200 °C 

Dimensions in mm 

5/80 



THERMAL DATA 

Rth i-case 
Rthi-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

max 
max 

17.5 ?C!W 
175 6C!W 

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

Parameter Test conditions .Min. Typ. Max. Unit 

leBo Collector cutoff V cs=180V 50 IlA 
current (I E= 0) 

,--

ICEO Collector cutoff V cE=90V 50 IlA 
current (I B = 0) 

lEBO Emitter cutoff VB~6V 0.4 2 mA 
current (I C = 0) 

--, . 

V CEO (sus) ·Collector:emitter Ic =50mA 180 V 
sustaining voltage 

" 

VCE (sat) • Collector-emitter Ic =2A 'B =4mA 2 V 
saturation voltage 

- ,.~. 

" . 
VBE • Base-emitter Ic =2A V CE=2V 2.5 V 

voltage 

hFE '" DC current gain Ic =2A V CE=5V 10003000 -

Ic =50mA V CE=5V 150 300 -

V • Parallel diode 'F =2A 2.5 V F 
forward voltage 

hIe Small signal Ic =0.5A V CE=2V 20 -
currente gain f = 1 MHz 

" 

• Pulsed: pulse duration = 300 Ilsec, duty cycle = 1 % 
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EPITAXIAL-BASE PNP 

MEDIUM POWER DARLINGTON 

The BDW 92 is a silicon epitaxial base PNP transistor in monolithic Darlington confi
guration mounted in Jedec TO-39 metal case. It is intended for use in switching and 
linear applications. 
The complementary N PN type is the BDW91. 

ABSOLUTE MAXIMUM RATINGS 

VCSO 
VCEO 
VEBO 

Ic 
Is 
Ptot 

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

T amb ::;25 DC 
Storage temperature 
Junction temperature 

MECHANICAL DATA 
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-180 V 
-180 V 

-6 V 
. -4 A 

-100 rnA 
10 W 

1 W 
-65 to 200 DC 

200 DC 

Dimensions in mm 

5/80 



THERMAL DATA 

Rth j-case 
Rth j-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

max 17.5 °C/W 
max 175 °C/W 

ELECTRICAL CHARACTERISTICS (T case= 2SOC unless otherwise specified) 

Parameter Test conditions Min. Typ. Max. Unit 

ICBO Collector cutoff V cs=-180V -50 IlA 
current (I E = 0) 

ICEO Collector cutoff V CE=-90V -SO IlA 
current (I B = 0) 

lEBO Emitter cutoff VB~ -6V -0.4 -2 mA 
current (I C= 0) 

V CEO (sus) "'Collector-emitter Ic =-SO mA -180 V 
sustaining voltage 

V CE (sat) '" Collector-emitter Ic =-2A I B =-4mA -2 V 
saturation voltage 

VBE* Base-emitter Ic =-2A V CE=-2V -2.S V 
voltage 

hFE '" DC current gain Ic =-2A V CE=-SV 10003000 -
Ic =-SOmA V CE=-SV 1S0 300 -

V'" F Parallel diode 
forward voltage 

IF =<2A -2.5 V 

hfe Small signal Ic =-O.SA V CE=-2V 20 -
current gain f = 1MHz 

'" Pulsed: pulse duration = 30011s, duty cycle = 1 % 
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EPITAXIAL-BASE NPN 

POWER DARLINGTONS 

BOW 93 . 
BOW93A 
BOW93B 
BOW 93C 

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

ABSOLUTE MAXIMUM RATINGS BDW93 BDW93A BDW93B BDW93C 

Vcso 
VCEO 

Ic 
ICM 

Is 
Ptot 
Tstg 
Tj 

Collector-base voltage (IE = 0) 45V 
Collector-emitter voltage (Is = 0) 45V 
Collector current 
Collector peak current 
Base current 
Total power dissipation at Tease';;; 25°C 
Storage temperature 
Junction temperature 

MECHANICAL DATA 
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60V 80V 
60V 80V 

12A 
15A 
O.2A 
80W 

-65 to 150°C 
150°C 

100V 
100V 

Dimensions in mm 

6177 ; 



THERMAL OAT A 

Rth j-ease Thermal resistance junction-case max 1.56 °C/W 

. .-5"-

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

Parameter Test conditions 

IcBO Collector cutoff for BDW93 VCB = 45V 
current (IE = 0) for BDW93A VCB = 60V 

for BDW93B VCB = BOV 
for BDW93C VCB = 100V 
Tease = 150°C 
for BDW93 VCB = 45V 
for BDW93A VCB = 60V 
for BDW93B VCB = BOV 
for BDW93C VCB = 100V 

ICEO Collector cutoff for BDW93 VCE = 40V 
current (lB = 0) for BDW93A VCE = 60V 

for BDW93B VCE = BOV 
for BDW93C VCE = BOV 

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

V CEO (sus) * Collector-emitter Ic = 100mA 
sustaining voltage for BDW93 
(lB = 0) for BDW93A 

for BDW93B 
for BDW93C 

VCE (sat) * Collector-emitter Ic = 5A IB = 20mA 
saturation voltage Ic = 10A IB = 100mA 

VBE (sat) * Base-emitter Ic = 5A IB = 20mA 
saturation voltage Ic = 10A IB = 100mA 

hFE * DC current gain Ic = 3A VCE = 3V 
Ic = 5A VCE = 3V 
Ic = 10A VCE = 3V 

V * F Parallel-diode IF = 5A 
forward voltage IF = 10A 

hIe Small signal Ic = 1A VCE = 10V 
current gain f = 1 MHz 

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

100 [LA 
100 [LA 
100 [LA 
100 [LA 

5 mA 
5 mA 
5 mA 
5 mA 

1 mA 
1 mA 
1 mA 
1 mA 

2 mA 

45 V 
60 V 
BO V 
100 V 

2 V 
3 V 

2.5 V 
4 V 

1000 -
750 20000 -
100 -

1.3 2 V 
1.B 4 V 

20 -
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EPITAXIAL-BASE PNP 

POWER DARLINGTONS 

The BDW 94, BDW 94A, BDW 94B and BDW 94C are silicon epitaxial-base PNP 
transistors in monolithic Darlington configuration and are mounted in Jedec TO-220 
plastic package. They are intended for use in power linear and switching applications. 
The complementary NPN types are the BDW93, BDW 93A, BDW 93B and BDW 93C 
respectively. 

ABSOLUTE MAXIMUM RATINGS BDW94 BDW94A BDW94B BDW94C 

Vcso 
VCEO 

Ic 
ICM 

Is 
Ptot 
Tstg 
Tj 

Collector-base voltage (IE = 0) -45V 
Collector-emitter voltage (Is = 0) -45V 
Collector current 
Collector peak current 
Base current 
Total power dissipation at Tease';;; 25°C 
Storage temperature 
Junction temperature 

MECHANICAL DATA 

6177 
148 

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

-12A 
-15A 
-0.2A 
80W 

-65 to 150°C 
150°C 

-100V 
-100V 

Dimensions in mm 



THERMAL DATA 

Rth j-ease Thermal resistance junction-case 

BOW 94 
BOW 94A 
BOW 94B 
BOW94C 

max 1.56 °C/W 

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

Parameter Test conditions 

Icso Collector cutoff for BDW94 Vcs = -45V 
current (IE = 0) for BDW94A Vcs = -60V 

for BDW94B Vcs= -SOV 
for BDW94C Vcs = -100V 
Tease= 150°C 
for BDW94 Vcs = -45V 
for BDW94A Vcs= -60V 
for BDW94B Vcs= -SOV 
for BDW94C Vcs= -100V 

ICEO Collector cutoff for BDW94 VCE = -40V 
current (Is = 0) for BDW94A VCE = -60V 

for BDW94B VCE = -SOV 
for BDW94C VCE = -SOV 

lEBO Emitter cutoff VES = -5V 
current (lc = 0) 

V CEO (sus) * Collector-emitter Ic = -100mA 
sustaining voltage for BDW94 
(Is = 0) for BDW94A 

for BDW94B 
for BDW94C 

VcE«sat) * Collector-emitter Ic = -5A Is = -20mA 
saturation voltage Ic = -10A Is =-100mA 

VSE (sat) * Base-emitter Ic = -5A Is = -20mA 
saturation voltage Ic = -10A Is =-100mA 

hFE * DC current gain Ic = -3A VCE = -3V 
Ic = -5A VCE = -3V 
Ic = -10A VCE = -3V 

V * F Parallel-diode IF = 5A 
forward voltage IF = 10A 

hte Small signal Ic = -1A VCE = -10V 
current gain f = 1 MHz 

* Pulsed: pulse duration = 300 /1s, duty cycle = 1.5% 
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Min. Typ. Max. Unit 

-100 /1A 
-100 /1A 
-100 /1A 
-100 /1A 

-5 mA 
-5 mA 
-5 ,mA 
-5 mA 

-1 mA 
-1 mA 
-1 mA 
-1 mA 

-2 mA 

-45 V 
-60 V 
-SO V 
-100 V 

-2 V 
-3 V 

-2.5 V 
-4 V 

1000 -
750 20000 -
100 -

1.3 2 V 
1.S 4 V 

20 -
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HOMETAXIAL * NPN 

POWER LINEAR AND SWITCHING APPLICATIONS 

BOX 10 12N 3055H 
BOX 10C/2N 3055C 

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

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

ABSOLUTE MAXIMUM RATINGS 

Vcso 
VCEV 
VCER 
VCEO 
VESO 

Ic 
Is 
Ptot 
Tstg 
Tj 

Collector-base voltage (IE = 0) 
Collector-emitter voltage (VSE = -1.5 V) 
Collector-emitter voltage (RSE~ 100 [2) 
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 

MECHANICAL DATA 

153 

BDX10C BDX10 
2N3055C 2N3055H 

80V 100V 
70V 90V 

70V 
60V 
7V 

15A 
7A 

115W 
-65 to 200°C 

200 °C 

Dimensions in mm 

6177 



THERMAL DATA 

Rth j-ease Thermal resistance junction-case max 1.5 °C/W 

ELECTRICAL CHARACTERISTICS (Tease 25°C unless otherwise specified) 

Parameter Test conditions Min. Typ. Max. Unit 

ICEV Collector cutoff for BDX1012N 3055H 
current (V SE = -1.5 V) VCE = 100V 5 mA 

VCE = 100V Tease = 150°C 30 mA 
forBDX10C12N 3055C 
VCE = 80V 5 mA 
VCE = 80V Tease = 150°C 30 mA 

i 

ICEO CoUector cutoff VCE = 30V 0.7 mA 
current (Is = 0) 

IESO Emitter cutoff VES = 7 V 1 mA 
current (lc = 0) 

V CEV (SUS)' Collector-emitter Ic = 100mA 
sustaining voltage for BDX1012N 3055H 90 V 
(VSE= -1.5V) for BDX10C/2N 3055C 70 V 

V CER (sus) * Collector-emitter for BDX1012N 3055H 
sustaining voltage Ic = 200mA 70 V 
(RSE = 1 OOQ) 

V CEO (sust Collector-emitter Ic = 200mA 60 V 
sustaining voltage 
(Is= 0) 

VCE (sat) * Collector-emitter Ic =4A Is = 400mA 1 V 
saturation voltage for BDX10/2N 3055H 

Ic = 10A Is = 3.3A 3 V 

VSE 
, 

Base-emitter voltage Ic = 4A VCE = 4 V 1.5 V 

154 



ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions 

hFE * DC current gain for BDX1 O!2N 3055H 
Gr.4 Ic = 500mA VCE = 4 V 
Gr. 5 Ic =500mA VCE = 4 V 
Gr.6 Ic = 500mA VCE = 4 V 
Gr.7 Ic = 500mA VCE = 4 V 

Ic =4A VCE = 4 V 
Ic = 10 A VCE = 4 V 
for BDX1 OC/2N 3055C 
Ic = 500mA VCE = 4 V 
Ic =2A VCE = 2 V 
Ic =4A VCE = 4 V 

hFE1/hFE2 Matched pair Ic = 500mA VCE = 4 V 

fr Transition frequency Ic = 1 A VCE = 4 V 

ISlb ** Second breakdown VCE = 60 V 
collector current 

* Pulsed: pulse duration = 300 !-'-S, duty cycle = 1.5% 
** Pulsed: 1 s, non repetitive pulse 

BOX 10 12N 3055H 
BOX 10C/2N 3055C 

Min. Typ. Max. Unit 

20 50 -
35 75 -
60 145 -
120 250 -
20 70 -
5 -

20 250 -
20 160 -
12 -

1.6 -

800 kHz 

1.95 A 
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HOMETAXIAL * NPN 
. BOX 11 / 2N 3442 

BOX 12/2N 4347 

HIGH POWER, HIGH VOLTAGE APPLICATIONS 

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

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

ABSOLUTE MAXIMUM RATINGS 

Vcso 
VCEV 
VCER 
VCEO 
VESO 
Ic 
ICM 

Is 
Ptot 

Collector-base voltage (IE = 0) 
Collector-emitter voltage (VSE = -1.5 V) 
Collector-emitter voltage (RSE ~ 100 Q) 
Collector-emitter voltage (Is = 0) 
Emitter-base voltage (Ic = 0) 
Collector current 
Collector peak current (repetitive) 
Base current 
Total power dissipation Tcase~ 25°C for BOX11 12N3442 

for BOX12/2N4347 
Storage temperature 
Junction temperature 

MECHANICAL DATA 
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BOX 12 BOX 11 
2N 4347 2N 3442 

140V 160V 
140V 160V 
130V 150V 
120V 140V 

7V 
10A 
15A 
7A 

117W 
100W 

-65 to 200°C 
200 °C 

Dimensions in mm 
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THERMAL DATA 

Rlh j-ease Thermal resistance junction-case BDX11/2N 3442 max 1.5 °C/W 
BDX12/2N 4347 max 1.75 °C/W 

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

Parameter Test conditions Min. Typ. Max. Unit 

Icso Collector cutoff Vcs= 140 V 1 mA 
current (IE = 0) 
(for BDX11 12N 3442) 

ICEV Collector cutoff for BDX11 12N 3442 
current (VSE = -1.5 V) VCE = 140 V 1 mA 

VCE = 140 V Tease = 150°C 10 mA 
for BDX1212N 4347 
VCE = 120 V 2 mA 
VCE = 120 V Tease = 150°C 10 mA 

IESO Emitter cutoff 
current (Ic = 0) VES = 7 V 5 mA 

V CEV (sus) * Collector-emitter Ic = 100mA 
sustaining voltage for BDX11 12N 3442 160 V 
(VSE = -1.5V) for BDX1212N 4347 140 V 

V CER (sus) * Collector-emitter Ic = 100mA 
sustaining voltage for BDX11 12N 3442 150 V 
(RSE = 100 [2) for BDX1212N 4347 130 V 

V CEO (sus) * Collector-emitter Ic = 200mA 
sustaining voltage for BDX11 12N 3442 140 V 
(Is = 0) for BDX1212N 4347 120 V 

VCE (sal) * Collector-emitter for BDX11 12N 3442 
saturation voltage Ic =3A Is = 0.3A 1 V 

for BDX1212N 4347 
Ic = 2A Is = 0.2 A 1 V 

VSE * Base-emitter voltage for BDX11 12N 3442 
Ic =3A VCE = 4 V 1.7 V 
for BDX1212N 4347 
Ic =2A VCE = 4 V 2 V 
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ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions , 

hFE* DC current gain for BDX11 J2N 3442 
Gr. 4 Ic = 0.5 A VCE = 4 V 
Gr.5 Ic = 0.5 A VCE = 4 V 
Gr.6 Ic = 0.5 A VCE = 4 V 
Gr.7 Ic = 0.5 A VCE = 4 V 

Ic =3A VCE = 4 V 
for BDX1212N 4347 
Ic =2A VCE = 4 V 

hFE1/hFE2 * Matched pair Ic = 0.5A VCE = 4 V 
(for BDX11/2N 3442) 

ISlb ** Second breakdown V CE = 78 V BDX11/2N 3442 
collector current VCE = 67 V BDX12/2N 4347 

* Pulsed: pulse duration = 300 f1s. duty cycle = 1.5 % 
** Pulsed: 1 s, non repetitive pulse 

BOX 11 / 2N 3442 
BOX 12/2N 4347 

Min. Typ. Max. Unit 

20 50 -
35 75 -
60 145 -
120 250 -
20 

I 

70 -

20 70 -

1.6 -
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1.5 A 
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HOMETAXIAL * NPN 

HIGH CURRENT POWER APPLICATIONS 

BOX 13 
40251 

The BOX 13/40251 is a single diffused "hometaxial» silicon NPN transistor in Jedec TO-3 
metal case. It is intended for a wide variety of high power applications because of very low 
collector saturation voltage up to 8 A. 

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

ABSOLUTE MAXIMUM RATINGS 

Collector-base voltage (IE = 0) 
Collector-emitter voltage (V SE = -1.5 V) 
Collector-emitter voltage (Is = 0) 
Emitter-base voltage (Ie = 0) 
Collector current 
Base current 
Total power dissipation at Tease ~ 25 DC 
Storage temperature 
Junction temperature 

MECHANICAL OAT A 
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50 V 
50' V 
40 V 

5 V 
15 A 

7 A 
117 W 

-65 to 200 DC 
200 DC 

Dimensions in mm 
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THERMAL DATA 

Rth j-ease Thermal resistance junction-case max 1.5 °C/W 

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

Parameter Test conditions 

IcEV Collector cutoff VCE = 40 V 
current (VSE = -1.5 V) VCE = 40 V Tease = 150°C 

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

V cso (sust Collector-base Ic = 100 mA 
sustaining voltage 
(IE = 0) 

V CEV (sust Collector-emitter Ic = 100 mA 
sustaining voltage 
(VSE = -1.5V) 

V CEO (sus) * Collector-emitter Ic = 200 mA 
sustaining voltage 
(Is = 0) 

VCE (sat)* Collector-emitter 
saturation voltage 

Ic = SA Is = 

VSE * Base-emitter voltage Ic = SA VCE = 

hFE * DC current gain 
Gr. 4 Ic = 500mA VCE = 
Gr. 5 Ic = 500mA VCE = 
Gr. 6 Ic = 500mA VCE = 
Gr. 7 Ic = 500mA VCE = 

Ic =SA VCE = 

hFE1/hFE2 * Matched pair Ic = 500mA VCE = 

fT Transition frequency Ic = 1 A VCE = 

ISlb ** Second breakdown VCE = 39 V 
collector current 

* Pulsed: pulse duration = 300 [Ls, duty cycle = 1.5% 
** Pulsed: 1 s, non repetitive pulse 
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O.S A 

4V 

4V 
4V 
4V 
4V 

4V 

4V 

4V 

Min. Typ. Max. Unit 

2 mA 
10 mA 

10 mA 

50 V 

50 V 

40 V 

1.5 V 

2.2 V 

20 50 -
35 75 -
60 145 -
120 250 -

15 60 -

1.6 -

O.S MHz 

3 A 



BOX 18 
EPITAXIAL·BASE PNP 

POWER LINEAR AND SWITCHING APPLICATIONS 

The BOX 18 is a silicon epitaxial-base PNP power transistor in Jedec TO-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 (VSE = 1.5 V) 
Collector-emitter voltage (R SE = 100 [I) 
Collector-emitter voltage (Is = 0) 
Emitter-base voltage (lc = 0) 
Collector current 
Base current 
Total power dissipation at T case";; 25°C 
Storage temperature 
Junction temperature 

MECHANICAL DATA 

163 

-100 
-90 
-70 
-60 

-7 
-15 

-7 
117 

-65 to 200 
200 

V 
V 
V 
V 
V 
A 
A 

W 
°C 
°C 

Dimensions in mm 
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THERMAL DATA 

Rth j-case Thermal resistance junction-case max 1.5 °C/W 

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

Parameter Test conditions 

IcEX Collector cutoff VCE = -90 V 
current (VBE = 1.5 V) VCE = -60 V Tease = 150°C 

IcEO Collector cutoff VCE = -30 V 
current (IB = 0) 

lEBO Emitter cutoff VBE = 7 V 
current (Ic = 0) 

-
V CEX (sust Collector-emitter Ic = -100 mA 

sustaining voltage 
(VBE = 1.5 V, 
RBE = 100 Q) 

V CER (sust Collector-emitter 
sustaining voltage 

Ic = -200 mA 

(RBE = 100 Q) 

~ CEO (SUS)' Collector-emitter Ic = -200 mA 
sustaining voltage 
(lB = 0) 

VCE(satt Collector-emitter 
saturation voltage 

Ic = -4 A Is = -0.4 A 

VSE * Base-emitter voltage Ic = -4 A VCE = -4 V 

hFE • DC current gain Ic = -4 A VCE = -4 V 

fT Transition frequency Ic = -1 A VCE = -10 V 

, Pulsed: pulse duration = 300 [Ls, duty cycle = 1.5% 
For characteristic curves see the BDW52 series 
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Min. Typ. Max. Unit 

-5 rnA 
-10 mA 

-0.7 mA 

-5 mA 

-90 V 

-70 V 

-60 V 

-1.1 V 

-1.8 V 

20 70 -
--. 

4 MHz J 



EPITAXIAl·BASE NPN 

POWER DARLINGTONS 

BOX 53 
BOX 531 
BOX53B 
BOX53C 

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

ABSOLUTE MAXIMUM RATINGS 

Vcso 
VCEO 
VESO 

Ic 
ICM 

Is 
Ptot 
Tstg 
Tj 

Collector-base voltage (IE = 0) 
Collector-emitter voltage (Is = 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 

MECHANICAL DATA 
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BDX53 BDX53A BDX53B BDX53C 

45V 
45V 

60V BOV 
60V BOV 

5V 
BA 

12A 
0.2A 
60W 

-65 to 150°C 
150°C 

100V 
100V 

Dimensions in mm 
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THERMAL DATA 

Rth j-case 
Rth j-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

ELECTRICAL CHARACTERISTICS (Tease 

max 
max 

2.0B °C/W 
70 °C/W 

25°C unless otherwise specified) 

Parameter Test conditions Min. Typ_ Max. Unit 

Icso Collector cutoff for BDX53 Vcs= 45V 200 [.tA 
current '(IE = 0) for BDX53A Vcs = 60V 200 [.tA 

for BDX53B Vcs = BOV 200 [.tA 
for BDX53C Vcs= 100V 200 [.tA 

ICEO Collector cutoff for BDX53 VCE = 22V 500 [.tA 
current (Is = 0) for BDX53A VCE = 30V 500 [.tA 

for BDX53B VCE = 40V 500 [.tA 
for BDX53C VCE = 50V 500 [.tA 

IESO Emitter cutoff VES = 5 V 2 mA 
current (Ic = 0) 

VCEO(SUS) * Collector-emitter Ic = 100mA 
sustaining voltage for BDX53 45 V 
(Is = 0) forBDX53A 60 V 

for BDX53B BO V 
for BDX53C 100 V 

VCE (sat) * Collector-emitter Ic = 3A Is = 12mA 2 V 
saturation voltage 

VSE (sat) * Base-emitter Ic= 3A 
saturation voltage 

Is = 12mA 2.5 V 

hFE* DC current gain Ic = 3A VCE = 3V 750 -

VF Parallel-diode IF = 3A 1.B V 
forward voltage IF = BA 2.5 V 

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

Internal circuit diagram 
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EPITAXIAL-BASE NPN 

POWER DARLINGTONS 

BDX 53E 
BDX 53F 

PRELIMINARY DATA 

The BDX 53E, BDX 53F are silicon epitaxial base NPN transistors in monolithic 
Darlington configuration and are mounted in Jedec TO-220 plastic package. 
They are intended for use in power linear and switching applications. 
The complementary PNP types are the BDX 54E and BDX 54F respectively. 

ABSOLUTE MAXIMUM RATINGS 

VC80 
VCEO 
VE80 

Ic 
ICM 

18 
Ptot 

Tst9 
Tj 

Collector-base voltage (I E= 0) 
Collector-emitter voltage (18= 0) 
Emitter-base voltage (I c= 0) 
Collector current 
Collector peak current 
Base current 
Total power dissipation at T case::S25°C 
Storage temperature 
Junction temperature 

MECHANICAL DATA 
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BDX53E BDX53F 

140V 160V 
140V 160V 

5V 
8A 
12A 
0.2A 
60W 

-65 to 150°C 
150°C 

Dimensions in mm 

5/80 



THERMAL DATA 

Rlh j-case 
Rlh j-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

max 2.08 °C/W 
max 70 °C/W 

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

Parameter Test conditions Min. Typ. Max. Unit 

ICEO Collector cutoff for BDX53E V CE= 70V 0.5 mA 
current (I B = 0) for BDX53F V cr'8OV 0.5 mA 

ICBO Collector cutoff for BDX53E VcB=140V 0.2 mA 
current (I E= 0) for BDX53F VcB=160V 0.2 mA 

lEBO Emitter cutoff V EB=5V 5 mA 
current (I E= 0) 

V CEO (sus) "'Collector-emitter Ic =50mA 
sustaining voltage for BDX53E 140 V 
(IB = 0) for BDX53F 160 V 

VCE (sal) '" Collector-emitter Ic =2A I B =10mA 2 V 
saturation voltage 

V BE (sal) '" Base-emitter Ic =2A I B =10mA 2.5 V 
saturation voltage 

hFE '" DC current gain Ic =2A V cr5V 500 -
Ic =3A V CE=5V 150 -

V '" F Parallel diode IF =2A 2.5 V 
forward voltage 

hIe Small signal Ic =0.5A V CE=2V 20 -
currente gain f = 1MHz 

'" Pulsed: pulse duration = 300 llS, duty cycle = 1 % 
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BDX53S 
EPITAXIAL-BASE NPN 

PRELIMINARY DATA 
MEDIUM POWER DARLINGTON 

The BDX53S is a silicon epitaxial-base NPN transistor in monolithic Darlington con
figuration and is mounted in Jedec TO-39 metal case. 
It is intended for use in medium in power linear and switching applications. 
The complementary PNP type is the BDX54S 

ABSOLUTE MAXIMUM RATINGS 

VCSO 
VCEO 
VESO 

Ic 
ICM 
Is 
Ptot 

Collector-base voltage (I E= 0) 
Collector-emitter voltage (I s= 0) 
Emitter-base voltage (I C= 0) 
Collector current 
Collector peak current 
Base current 
Total power dissipation at T case :S25°C 

T amb :S25°C 
Storage temperature 
Junction temperature 

MECHANICAL DATA 
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150 V 
150 V 

5 V 
6 A 

10 A 
0.2 A 
15 W 

1 W 
-65 to 200°C 

200 °C 

Dimensions in mm 

5/80 



THERMAL DATA 

Rth j-case 
Rth j-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

max 11.66 °C/W 
max 175 °C/W 

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

Parameter Test conditions Min. Typ. Max. Unit 

ICBO Collector cutoff V cs=150V 0.2 mA 
current (I E = 0) T case= 125 ac 

V cs=150V 2 mA 

IcEO Collector cutoff V CE=75V 0.2 mA 
current (I B = 0) 

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

V CEO (sus) ·Collector-emitter 
sustaining voltage Ic =50mA 150 V 

(lB = 0) 

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

VBE (sat) * Base-emitter Ic =2A I B =8mA 2.5 V 
saturation voltage 

hFE* DC current gain Ic =100mA V CE=5V 100 -
Ic =2A V CE=5V 500 -

V * F Parallel diode IF =2A 2.5 V 
forward voltage 

hIe Small signal I c =0.5A V CE=2V 20 -
currente gain f = 1 MHz 

* Pulsed: pulse duration = 300 IlS, duty cycle = 1 % 
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Safe operating area 

I nternal circuit diagram 
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EPITAXIAL-BASE PNP 

POWER DARLINGTONS 

BOX 54 
BOX 54A 
BDK54B 
BOX54C 

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

ABSOLUTE MAXIMUM RATINGS BDX54 BDX54A BDX54B BDX54C 

VC60 

VCEO 
VE60 

Ic 
ICM 

16 
Ptot 
Tstg 
Tj 

Collector-base voltage (IE = 0) -45V 
Collector-emitter voltage (16 = 0) -45V 
Emitter-base voltage (Ic = 0) 
Collector current 
Collector peak current (repetitive) 
Base current 
Total power dissipation at Tcase~25°C 
Storage temperature 
Junction temperature 

MECHANICAL DATA 

177 

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

-5V 
-8A 

-12A 
-0.2A 
60W 

-65 to 150°C 
150°C 

-100V 
-100V 

Dimensions in mm 
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THERMAL DATA 

Rth j-ease 
Rth j-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

ELECTRICAL CHARACTERISTICS (Tease 

max 
max 

2.08 °C/W 
70 °C/W 

25°C unless otherwise specified) 

Parameter Test conditions Min. Typ. Max. Unit 

Icso Collector cutoff for BDX54 Vcs= -45V -200 [J.A 
current (IE = 0) for BDX54A VCB = -60V -200 [J.A 

for BDX54B VCB = -80V -200 [J.A 
for BDX54C Vcs= -100V -200 [J.A 

ICEO Collector cutoff for BDX54 VCE = -22V -500 [J.A 
current (Is = 0) for BDX54A VCE = -30V -50'0 [J.A 

for BDX54B VCE = -40V -500 [J.A 
for BDX54C VCE = -50V -500 [J.A 

IEsO Emitter cutoff VEB = -5 V -2 mA 
current (Ic = 0) 

VCEO(sus) * Collector-emitter Ic = -100mA 
sustaining voltage for BDX54 -45 V 
(Is = 0) for BDX54A -60 V 

for BDX54B -80 V 
for BDX54C -100 V 

VCE (sat) * Collector-emitter Ic = -3A IB = -12mA -2 V 
saturation voltage 

VBE (sat) * Base-emitter Ic = -3A VCE = -12mA -2.5 V 
saturation voltage 

hFE * DC current gain Ic. = -3A VCE = -3V 750 -

VF Parallel-diode IF = 3A 1.8 V 
forward voltage IF = 8A 2.5 V 

* Pulsed: pulse duration 300 [J.s, duty cycle 1.5% 
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Safe operating areas 

Internal circuit diagram 
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EPITAXIAL·BASE PNP 

POWER DARLINGTONS 

BOX 54E 
BOX54F 

PRELIMINARY DATA 

The BDX 54E, BOX 54F are silicon epitaxial base PNP transistors in monolithic 
Darlington configuration and are mounted in Jedec TO-220 plastic package. 
They are intended for use in power linear and switching applications. 
The complementary NPN types are the BOX 53E and BOX 53F respectively. 

ABSOLUTE MAXIMUM RATINGS 

VCSO 
VCEO 
VESO 

Ic 
ICM 

Is 
Ptot 

Tstg 

Tj 

Collector-base voltage (I E= 0) 
Collector-emitter voltage (I s= 0) 
Emitter-base voltage (I C= 0) 
Collector current 
Collector peak current 
Base current 
Total power dissipation at T case.:$25°C 
Storage temperature 
Junction temperature 

MECHANICAL DATA 
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BDX54E BDX54F 

-140V -160V 
-140V -160V 

-5V 
-SA 

-12A 
-0.2A 
60W 

-65 to 150°C 
150°C 

Dimensions in mm 

5/80 



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 (T case= 25°C unless otherwise specified) 

Parameter Test conditions Min. Typ. Max. Unit 

ICEO Collector cutoff for BDX54E V CE=-70V -0.5 mA 
current (I B= 0) for BDX54F V cr-8OV -0.5 mA 

ICBO Collector cutoff for BDX54E V cs=-140V -0.2 mA 
current (I E= 0) for BDX54F V cs=-160V -0.2 mA 

lEBO Emitter cutoff V EB=-5V -5 mA 
current (I E= 0) 

V CEO (sus) *Collector-emitter Ic =-50mA 
sustaining voltage for BDX54E -140 V 
(lB = 0) for BDX54F -160 V 

VCE (sat) * Collector -em itter Ic =-2A I B =-10mA -2 V 
saturation voltage 

V BE (sat) * Base-emitter Ic =-2A I B =-10mA -2.5 V 
saturation voltage 

hFE* DC current gain Ic =-2A V cE=-5V 500 -
Ic =-3A V CE=-5V 150 -

V * F Parallel diode IF =2A -2.5 V 
forward voltage 

hIe Small signal Ic =-0.5A V CE=-2V 20 -
currente gain f = 1MHz 

* Pulsed: pulse duration = 300 j.!S, duty cycle = 1 % 
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Safe operating areas 

I nternal circuit diagram 
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801548 .. 
EPITAXIAL·BASE PNP 

PRELIMINARY DATA 

MEDIUM POWER DARLINGTON 

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

ABSOLUTE MAXIMUM RATINGS 

Vcso 
VCEO 
VESO 

Ic 
ICM 
Is 
Ptot 

Collector-base voltage (I E= 0) 
Collector-emitter voltage (I s= 0) 
Emitter-base voltage (I c= 0) 
Collector current 
Collector peak current 
Base current 
Total power dissipation at T case~25°C 

T amb~25°C 
Storage temperature 
Junction temperature 

MECHANICAL DATA 
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-150 V 
-150 V 

-5 V 
-6 A 

-10 A 
-0.2 A 

15 W 
1 W 

-65 to 200°C 
200 °C 

Dimensions in mm 

5/80 



THERMAL DATA 

Rth j-case 
Rth j-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

max 11.66 °C/W 
max 17S °C/W 

ELECTRICAL CHARACTERISTICS (T case= 2SOC unless otherwise specified) 

Parameter Test conditions Min. Typ. Max. Unit 

ICBO Collector cutoff V cs==-1S0V -0.2 mA 
current (I E= 0) T case= 12SoC 

V cs==-1S0V -2 mA 

IcEO Collector cutoff V CE=-7SV -0.2 mA 
current (I B= 0) 

lEBO Emitter cutoff V EB=-SV -S mA 
current (I c= 0) 

V CEO (SustColiector-emitter 
sustaining voltage Ic =-SO mA -1S0 V 

(IB = 0) 

V CE (sat) 
... Collector-emitter Ic =-2A I B =-8mA -2 V 

saturation voltage 

VBE (sat) 
... Base-emitter Ic =-2A I B =-8mA -2.S V 

saturation voltage 

hFE ... DC current gain Ic =-100mA V cr-SV 100 -
Ic =-2A V CE=-SV SOO -

V'" F Parallel diode IF =-2A -2.S V 
forward voltage 

hie Small signal Ic =-O.SA V CE=-2V 20 -
currente gain f = 1 MHz 

... Pulsed: pulse duration = 300 IlS. duty cycle = 1 % 
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Safe operating area 

Internal circuit diagram 
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HOMETAXIAl * NPN 

HIGH CURRENT, HIGH POWER APPLICATIONS 

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

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

ABSOLUTE MAXIMUM RATINGS 

Collector-base voltage (IE = 0) 
Collector-emitter voltage (VSE = -1.5 V)· 
Collector-emitter voltage (RSE .;;; 100 g) 
Collector-emitter voltage (Is = 0) 
Emitter-base voltage (Ic = 0) 
Collector current 
Base current 
Total power dissipation at Tease';;; 25°C 
Storage temperature 
Junction temperature 

100 
90 
80 
70 
7 

15 
7 

150 
-65 to 200 

200 

V 
V 
V 
V 
V 
A 
A 

W 
°C 
°C 

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

MECHANICAL DATA Dimensions in mm 

6177 
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THERMAL DATA 

Rth j-ease Thermal resistance junction-case max 1.17 °C/W 

ELECTRICAL CHARACTERISTICS (Tease 25 'C unless otherwise specified) 

Parameter Test conditions Min. Typ. Max. Unit 

IcEV Collector cutoff VCE = 100 V 5 mA 
current (VSE = -1.5 V) 

IESO Emitter cutoff VEB = 7V 1 mA 
current (lc = 0) 

V CEV (sus)* Collector-emitter Ic = 100 mA 90 V 
sustaining voltage 
(VSE = -1.5 V) 

V CER (SUS)* Collector-emitter Ic = 200 mA SO V 
sustaining voltage 
(RSE = 100 Q) 

V CEO (sust Collector-emitter 
sustaining voltage 

Ic = 200 mA 70 V 

(Is = 0) 

VCE (sat) * Collector-emitter Ic = 4A Is ~ 0.4 A 0.5 V 
saturation voltage Ic = SA Is = 1.6 A 1.5 V 

Ic = 15 A Is = 3A 4 V 

VSE * Base-emitter voltage Ic =4A VcE =4 V 1.2 V 

VSE (sat) * Base-emitter Ic =4A Is = 0.4 A 1.6 V 
saturation voltage Ic =SA Is = 1.6 A 3 V 

Ic = 15 A Is = 3A 5.5 V 

hFE * DC current gain Ic = 0.5 A VCE = 4 V 30 250 -
Ic = 5A VCE = 4 V 20 70 -
Ic = SA VCE = 4 V 10 -

hFE1/hFE2 Matched pair Ic = 0.5 A VCE = 4 V 1.6 -

fT Transition frequency Ic = 1 A VCE = 4 V O.S MHz 

IS/b ** Second breakdown VCE = 70 V 2.14 A 
collector current 

* Pulsed: pulse duration = 300 f1s, duty cycle = 1.5% 
** Pulsed: 1 S, non repetitive pulse 190 
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SINGLE DIFFUSED NPN 

BOX 71 
2N 6099 

MEDIUM POWER LINEAR AND SWITCHING APPLICATIONS 

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

ABSOLUTE MAXIMUM RATINGS 

VCBO 

VCER 
VCEO 
VEBO 

Ic 
IB 
Ptat 

Collector-base voltage (I E= 0) 
Collector-emitter voltage (R BE:::; 1 000) 
Collector-emitter voltage (I B= 0) 
Emitter-base voltage (I C= 0) 
Collector current 
Base current 
Total power dissipation at T amb:::; 25°C 

T case:::; 25DC 
Storage temperature 
Junction temperature 

MECHANICAL DATA 
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70 V 
65 V 
60 V 

8 V 
10 A 

4 A 
1.8 W 
75 W 

-65 to 150 DC 
150 DC 

Dimensions in mm 

5/80 



THERMAL DATA 

Rth j-case 
Rth j-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

max 
max 

1.67 °C/W 
70 °C/W 

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

Parameter Test conditions Min. Typ. Max. Unit 

IcEV Collector cutoff V cE=65V 2 mA 
current (V BE= -1.5V) V cE=65V T case=' 150°C 10 mA 

,l cEO Collector cutoff V cE=50V 2 mA 
current (I B= 0) 

lEBO Emitter cutoff V EB=8V 1 mA 
current (I C = 0) 

V CER (sus)* Collector-emitter Ic =200mA 65 V 
sustaining voltage 
(RBE = 1000) 

V CEO (Sus)*Coliector-emitter Ic =200mA 60 V 
sustaining voltage 
(I B = 0) 

V CE (sat) * Collector-emitter Ic 
saturation voltage 

=10A I B =2A 2.5 V 

VBE * Base-emitter voltage Ic =4A V cE=4V 1.7 V 

hFE * DC current gain Ic = 4A V cE=4V 20 80 -
Ic =10A V cE=4V 5 -

hIe Small signal Ic =500mA V cE=4V 
current gain f =1 kHz 15 -

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

POWER DARLINGTONS 

BOX 85 
BOX85A 
BOX85B 
BOX85C 

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

ABSOLUTE MAXIMUM RATINGS 

Vcso 
VCEO 
VESO 

Ic 
ICM 

Is 
Ptot 
Tstg 
Tj 

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

MECHANICAL DATA 
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BDX85 BDX85A BDX85B BDX85C 

45V 
45V 

60V 80V 
60V 80V 

5V 
10A 
15A 
0.1A 

100W 
-65 to 200°C 

200°C 

100V 
100V 

Dimensions in mm 

6177 



THERMAL DATA 

Rth j-ease Thermal resistance junction-case max 1.75 °C/W 

ELECTRICAL CHARACTERISTICS (Tease 25°C unless otherwise specified) 

Parameter Test conditions 

Icso Collector cutoff for BDX85 Vcs= 45 V 
current (IE = 0) for BDX85A V cs = 60 V 

for BDX85B V cs = SO V 
for BDX85C V cs = 100 V 
Tease = 150°C 
for BDX85 Vcs= 45 V 
for BDX85A V cs = 60 V 
for BDX85B V cs = SO V 
for BDX85C V cs = 100 V 

ICEO Collector cutoff for BDX85 VCE = 22 V 
current (Is = 0) for BDX85A V CE = 30 V 

for BDX85B V CE = 40 V 
for BDX85C V CE = 50 V 

IESO Emitter cutoff VES = 5 V 
current (lc = 0) 

V CEO(Sust Collector-emitter Ic = 100 rnA 
sustaining voltage for BDX85 
(Is = 0) for BDX85A 

for BDX85B 
for BDX85C 

VCE(sat) * Collector-emitter Ic = 4A Is = 16 rnA 
saturation voltage Ic = SA Is = 40 rnA 

VSE(sat) * Sase-emitter Ic = SA Is = SO rnA 
saturation voltage 

VSE * Sase-emitter voltage Ic = 4A VCE = 3V 

hFE * DC current gain Ic = 3A VCE = 3V 
Ic = 4A VCE = 3V 
Ic = SA VCE = 4V 

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

hIe Small signal Ic = 3A VCE = 3V 
current gain f = 1 MHz 

* Pulsed: pulse duration 300 [Ls, duty cycle 

196 

1.5% 

Min. Typ. Max. Unit 

500 [LA 
500 [LA 
500 [LA 
500 [LA 

5 rnA 
5 rnA 
5 rnA 
5 rnA 

1 rnA 
1 rnA 
1 rnA 
1 rnA 

2 rnA 

45 V 
60 V 
SO V 
100 V 

2 V 
4 V 

4 V 

2.S V 

1000 -
750 1S000 -
200 -

1.S V 
2.5 V 

10 -



Safe operating areas 
(for BOX85 and BOX85A) 

Safe operating areas 
(for BOX85B and BOX85C) 
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EPITAXIAL-BASE PNP 

POWER DARLINGTONS 

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

ABSOLUTE MAXIMUM RATINGS BDX86 BDX86A BDX86B BDX86C 

Vcso 
VCEO 

VESO 

Ic 
ICM 
Is 
Ptot 
Tstg 
Tj 

Collector-base voltage (IE = 0) -45V 
Collector-emitter voltage (Is = 0) -45V 
Emitter-base voltage (lc = 0) 
Collector current 
Collector peak current (repetitive) 
Base current 
Total power dissipation at Tcase~25°C 
Storage temperature 
Junction temperature 

MECHANICAL DATA 

6177 
200 

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

-5V 
-10A 
-15A 
-0.1A 
100W 

-65 to 200°C 
200°C 

-100V 
-100V 

Dimensions in mm 



THERMAL DATA 

Rth j-ease Thermal resistance junction-case max 1.75 °C/W 

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

Parameter Test conditions 

IcBO Collector cutoff for BDX86 VCB = -45 V 
current (IE = 0) for BDX86A V CB = -60 V 

for BDX86B V CB = -SO V 
for BDX86C VCB = -100 V 
Tease = 150°C 
for BDX86 VCB = -45 V 
for BDX86A V CB = -60 V 
for BDX86B V CB = -SO V 
for BDX86C VCB = -100 V 

ICEO Collector cutoff for BDX86 VCE = -22 V 
current (lB = 0) for BDX86A V CE = -30 V 

for BDX86B V CE = -40 V 
for BDX86C V CE = -50 V 

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

V CEO(sus) * Collector-emitter Ic =-100mA 
sustaining voltage for BDX86 
(lB = 0) for BDX86A 

for BDX86B 
for BDX86C 

VCE(satt Collector-emitter Ic = -4A IB = -16 mA 
saturation voltage Ic = -SA IB = -40 mA 

VBE(sat) * Base-emitter Ic = -SA IB = -SO mA 
saturation voltage 

VBE * Base-emitter voltage Ic = -4A VCE = -3V 

hFE * DC current gain Ic = -3A VCE = -3V 
Ic = -4A VCE = -3V 
Ic = -SA VCE = -4V 

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

hIe Small signal Ic = -3A VCE = -3V 
current gain f = 1 MHz 

* Pulsed: pulse duration 300 [Ls, duty cycle 
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1.5% 

Min. Typ. Max. Unit 

-500 [LA 
-500 [LA 
-500 [LA 
-500 [LA 

-5 mA 
-5 mA 
-5 mA 
-5 mA 

-1 mA 
-1 mA 
-1 mA 
-1 mA 

-2 mA 

-45 V 
-60 V 
-SO V 
-100 V 

-2 V 
-4 V 

-4 V 

-2.S V 

1000 -
750 1S000 -
200 -

1.S V 
2.5 V 

10 -



Safe operating areas 
(for BOX86 and BOX86A) 

Safe operating areas 
(for BOX86B and BOX86C) 

Internal circuit diagram 
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Small signal current gain 
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EPITAXIAL·BASE NPN 

POWER DARLINGTONS 

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

ABSOLUTE MAXIMUM RATINGS 

VC80 
VCEO 
VE80 

Ic 
leM 
18 
Ptot 
Tstg 
Tj 

Collector-base voltage (IE = 0) 
Collector-emitter voltage (18 = 0) 
Emitter-base voltage (Ic = 0) 
Collector current 
Collector peak current (repetitive) 
Base current 
Total power dissipation at Tease';;; 25°C 
Storage temperature 
Junction temperature 

MECHANICAL DATA 

205 

BDX87 BDX87 A BDX87B BDX87C 

45V 
45V 

60V 80V 
60V 80V 

5V 
12A 
18A 
0.2A 
120W 

-65 to 200°C 
200°C 

100V 
100V 

Dimensions in mm 

6177 



THERMAL DATA 

Rth j-ease Thermal resistance junction-case max 1.45 °C/W 

ELECTRICAL CHARACTERISTICS (Tease 25°C unless otherwise specified) 

Parameter Test conditions 

ICBO Collector cutoff for BDX87 VCB = 45V 
current (IE = 0) for BDX87A VCB = 60 V 

for BDX87B V CB = 80 V 
for BDX87C V CB = 100 V 
Tease = 150°C 
for BDX87 VCB = 45 V 
for BDX87A VCB = 60 V 
for BDX87B V CB = 80 V 
for BDX87C V CB = 100 V 

ICEO Collector cutoff for BDX87 VCE = 22 V 
current (IB = 0) for BDX87A VCE = 30 V 

for BDX87B V CE = 40 V 
for BDX87C V CE = 50 V 

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

VCEO(sus) * Collector-emitter Ic = 100 mA 
sustaining voltage for BDX87 
(IB = 0) for BDX87A 

for BDX87B 
for BDX87C 

V CE(sat) * Collector-emitter Ic = 6A IB = 24 mA 
saturation voltage Ic = 12A IB = 120 mA 

VBE(sat)* Base-emitter Ic = 12A IB = 120 mA 
saturation voltage 

VBE * Base-emitter voltage Ic = 6A VCE = 3V 

hFE * DC current gain Ic = 5A VCE = 3V 
Ic = 6A VCE = 3V 
Ic = 12A VCE = 3V 

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

hfe Small signal Ic =5A VCE = 3V 
current gain f = 1 MHz 

* Pulsed: pulse duration 300 iJ-s, duty cycle 
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1.5% 

Min. Typ. Max. Unit 

500 iJ-A 
500 iJ-A 
500 iJ-A 
500 iJ-A 

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 and BDX87 A) 

Safe operating areas 
(for BDX87B and BDX87C) 

Internal circuit diagram 
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Base-emitter saturation voltage 
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EPITAXIAL-BASE PNP 

POWER DARLINGTONS 

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

ABSOLUTE MAXIMUM RATINGS BDX88 BDX88A BDX88B BDX88C 

VC60 
VCEO 
VE60 

Ic 
ICM 
16 
Ptot 
Tstg 
Tj 

Collector-base voltage (IE = 0) -45V 
Collector-emitter voltage (16 = 0) -45V 
Emitter-base voltage (lc = 0) 
Collector current 
Collector peak current (repetitive) 
Base current 
Total power dissipation at Tcase';;;;25°C 
Storage temperature 
Junction temperature 

MECHANICAL DATA 

6177 
210 

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

-5V 
-12A 
-18A 
-0.2A 
120W 

-65 to 200°C 
200°C 

-100V 
-100V 

Dimensions in mm 



THERMAL DATA 

Rth j-ease Thermal resistance junction-case 

BOX 88 
BOX 88A 

.BOX88B 
BOX88e 

max 1.45 'C/W 

ELECTRICAL CHARACTERISTICS (Tease 25'C unless otherwise specified) 

Parameter Test conditions 

ICBO Collector cutoff for BOX88 VCB = -45 V 
current (IE = 0) for BOX88A V CB = -60 V 

for BOX88B V CB = -SO V 
for BOX88C VCB = -100 V 
Tease = 150'C 
for BOX88 VCB = -45 V 
for BOX88A V CB = -60 V 
for BOX88B V CB = -SO V 
for BOX88C VCB = -100V 

ICEO Collector cutoff for BOX88 VCE = -22 V 
current (IB = 0) for BOX88A V CE = -30 V 

for BOX88B V CE = -40 V 
for BOX88C V CE = -50 V 

lEBO Emitter cutoff VEB = -5 V 
current (Ic = 0) 

V CEO(sus)* Collector-emitter Ic = -100 mA 
sustaining voltage for BOX88 
(lB = 0) for BOX88A 

for BOX88B 
for BOX88C 

VCE(sat) * Collector-emitter Ic = -6A IB = -24 mA 
saturation voltage Ic = -12A IB = -120 mA 

VBE(sat) * Base-emitter Ic = -12A IB = -120 mA 
saturation voltage 

VBE * Base-emitter voltage Ic = -6A VCE = -3V 

hFE * DC current gain Ic = -5A VCE = -3V 
Ic = -6A VCE = -3V 
Ic = -12A VCE = -3V 

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

hIe Small signal Ic =-5A VCE = -3V 
current gain f = 1 MHz 

* Pulsed: pulse duration 300 [Ls, duty cycle 
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1.5% 

Min_ Typ. Max. Unit 

-500 [LA 
-500 [LA 
-500 [LA 
-500 [LA 

-5 mA 
-5 mA 
-5 mA 
-5 mA 

-1 mA 
-1 mA 
-1 mA 
-1 mA 

-2 mA 

-45 V 
-60 V 
-SO V 
-100 V 

-2 V 
-3 V 

-4 V 

-2.S V 

1000 -
750 1S000 -
100 -

1.S V 
2.5 V 

35 -



Safe operating areas 
(for BOX88 and BOX88A) 

Safe operating areas 
(for BOX88B and BOX88C) 

Internal circuit diagram 
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MUlTIEPITAXIAl PLANAR NPN 

BOY 57 
BOY 58 

HIGH CURRENT, HIGH SPEED, HIGH POWER TRANSISTORS 

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

ABSOLUTE MAXIMUM RATINGS 

VCSO 
VCEO 
VEBO 

Ic 
Is 
Ptot 

Tstg 

Tj 

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

MECHANICAL DATA 

215 

BOY 57 BOY 58 

120V 160V 
80V 125V 

10V 
25A 
6A 

175W 
-65 to 200°C 

200°C 

Dimensions in mm 

5/80 



THERMAL DATA 

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

ELECTRICAL CHARACTERISTICS (Tease = 2SoC unless otherwise specified) 

Parameter Test conditions Min. Typ. Max. Unit 

ICBO Collector cutoff Vcs = 120V 1 mA 
current (IE = 0) 

ICER Collector cutoff VCE = 80V 10 mA 
current RSE = 100 

Tease = 100°C 

lEBO Emitter cutoff VEB = 10V 05 mA 
current (Ic = 0) 

VCEO (Sus)'Coliector-emitter Ic = 100mA 
sustaining voltage for BOY 57 80 V 

for BOY 58 12S V 

V(SR) cso'Coliector-base Ic = SmA 
breakdown voltage for BOY 57 120 V 

for BOY 58 160 V 

V(BR) ESO' Emitter-base IE = SmA 10 V 
breakdown voltage 
(Ic = 0) 

VCE sat 
. Collector-em itter Ic = 10A Is = 1A O.S 1.4 V 

saturation voltage 

VBE sat . Base-emitter Ic = 10A IB = 1A 1.4 2 V 
saturation voltage 
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ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions 

hFE * DC current gain Ie = 10A VeE = 4V 
Ie = 20A VeE = 4V 
Tease = -30°C 
Ie = 10A VeE = 4V 

fT Transition Ie = 1A VeE = 15V 
frequency f = 10MHz 

ton Turn-on time Ie = 15A IB1 = 1.5A 

toft Turn-off time Ie = 15A IB1 = -IB2 = 1.5A 

Clamped Es/b V(elamp) = 125V 
Collector current L = 500p,H 

* Pulsed: pulse duration = 300p,s, duty cycle ~2%. 
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BOY 57 
BOY 58 

Min. Typ. Max. Unit 

20 60 -
15 -

10 -

7 MHz 

1 p,s 

2 p,s 

15 A 



MUL TIEPITAXIAl PLANAR NPN 

HIGH CURRENT" HIGH SPEED TRANSISTORS 

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

ABSOLUTE MAXIMUM RATINGS 

VCSO 
VCEV 

VCEO 
VEBO 

Ic 
ICM 

Is 
Ptot 

Tstg 

Tj 

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

MECHANICAL DATA 

5/80 
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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 



THERMAL DATA 

Rth j-ease Thermal resistance junction-case 

BOY 90 
. BOY 91 
BOY 92 

max 2.5 °C/W 

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

Parameter Test conditions 

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

ICEV Collector cutoff VCE = VCEV max 
current Tease = 150°C 
(VSE = -1.5V) VCE = VCEV max 

IESO Emitter cutoff VES = 6V 
current (Ic = 0) 

VCEO (sus)*Coliector-emitter Ic = 100mA 
sustaining voltage for BOY 90 
(Is = 0) for BOY 91 

for BOY 92 

VCE (sat) * Collector-emitter Ic = 5A Is = 0.5A 
saturation voltage Ic = 10A Is = 1A 

for BOY 90, BOY 91 
for BOY 92 

VSE (sat) * Base-emitter Ic = 5A Is = 0.5A 
saturation voltage Ic = 10A Is = 1A 

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

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

ton Turn-on time Ie = 5A IS1 = 0.5A 
Vce = 30V 

ts Storage time Ie = 5A IS1 =-ls2=0.5A 

tf Fall time 
Vce = 30V 

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

1 mA 

1 mA 

3 mA 

1 mA 

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 p,s 

1.3 p,s 

0.2 p,s 



EPITAXIAL PLANAR NPN 

HIGH CURRENT, GENERAL PURPOSE TRANSISTOR 

The BFX 34 is a silicon epitaxial planar NPNtransistor in Jedec TO-39 metal case, 
intended for high current applications. 
Very low saturation voltage and high speed at high current levels make it ideal for power 
drivers, power amplifiers, switching power supplies relay drivers, inverters. 

ABSOLUTE MAXIMUM RATINGS 

Collector-base voltage (IE = 0) 
Collector-emitter voltage (IB = 0) 
Emitter-base voltage (Ie = 0) 
Collector current 
Total power dissipation at T amb ,,;;; 25°C 

Tease";;; 25°C 
Storage temperature 
Junction temperature 

MECHANICAL DATA 

6/77 
220 

120 V 
60 V 

6 V 
5 A 

0.87 W 
5 W 

-65 to 200°C 
200 °C 

Dimensions in mm 



THERMAL DATA 

Rlhj-ease 
Rlhj-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

max 
max 

35 °C/W 
200 °C/W 

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

Parameter Test conditions 

ICES Collector cutoff VCE = 60V 
current (VSE = 0) 

IESO Emitter cutoff VES = 4V 
current (Ic = 0) 

V(SR)CSO* Collector-base Ic = 5mA 
breakdown voltage 
(IE = 0) 

V CEO (sust Collector-emitter Ic = 100mA 
sustaining voltage 
(Is = 0) 

VESQ * Emitter-base IE = 1 mA 
voltage 
(Ic =0) 

VCE (sal) * Collector-emitter 
saturation voltage 

Ic = 5A Is· = 0.5A 

VSE (salt Base-emitter Ic = 5A Is = 0.5A 
saturation voltage 

hFE * DC current gain Ic = 1A VCE = 2V 
Ic = 1.5A VCE = 0.6V 
Ic = 2A VCE = 2V 

fr Transition frequency Ic = 0.5 A VCE = 5 V 
f = 20 MHz 

CESO Emitter-base Ic = 0 VES = 0.5V 
capacitance f .' = 1 MHz 

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

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

toll Turn-off time IS1 = -ls2 = 0.5 A 

• Pulsed: pulse duration = 300 fLs, duty cycle = 1.5% 
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Min. Typ. Max. Unit 
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EPITAXIAL PLANAR PNP 

HIGH CURRENT, GENERAL PURPOSE TRANSISTOR 

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

ABSOLUTE MAXIMUM RATINGS 

Vcso 
VCEO 
VESO 

Ic 
Ptot 

Collector-base voltage (IE = 0) 
Collector-emitter voltage (Is = 0) 
Emitter-base voltage (Ie = 0) 
Collector current 
Total power dissipation at Tamb ,,;; 25°C 

Tease ";;25°C 
Storage temperature 
Junction temperature 

MECHANICAL DATA 

6177 
224 

-65 V 
-60 V 

-6 V 
-5 A 

0.87 W 
5 W 

-65 to 200°C 
200 °C 

Dimensions in mm 



THERMAL DATA 

Rth j-ease 
Rthj-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

max 
max 

35 °C/W 
200 °C/W 

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

Parameter Test conditions 

ICES Collector cutoff VCE = -60V 
current (VBE = 0) 

V(BR)CBO Collector-base Ic = -1 rnA 
breakdown voltage 
(IE = 0) 

VCEO (sus) * Collector-emitter 
sustaining voltage 

Ic = -50 rnA 

(lB = 0) 

VESO '" Emitter-base IE = -1 rnA 
voltage 
(lc =0) 

VCE(satt Collector-emitter Ic = -0.5A Is = -50mA 
saturation voltage Ic = -5A Is = -0.5A 

VBE (sat) * Base-emitter Ic = -0.5A IB = -50mA 
saturation voltage Ic = -5A IB = -0.5A 

hFE * DC current gain Ic = -0.5A VCE = -2V 
, Ic = -2A VCE = -2V 

Ic = -5A VCE = -2V 

fT Transition frequency Ic = -0.5A VCE = -5V 

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

ton Turn-on time 
Ic = -0.5A Vcc= -20V 

toff Turn-off time IB1 = -ls2 = -50mA 

* Pulsed: pulse duration = 300 f1s, duty cycle = 1.5% 
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Min. Typ. Max. Unit 

-0.5 f1A 

-65 V 

-60 V 

-6 V 

-0.1 V 
-0.4 -1 V 

-0.8 V 
-1.1 -1.6 V 

30 -
40 70 -

45 -

80 MHz 

100 pF 

0.065 f1s 

0.45 f1s 
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EPITAXIAL PLANAR NPN 

HIGH VOLTAGE SWITCH 

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

ABSOLUTE MAXIMUM RATINGS 

Vcso 
VCEO 
Ic 
ICM 
Ptot 

Collector-base voltage (IE = 0) 
Collector-emitter voltage (Is = 0) 
Collector current 
Collector peak current 
Total power dissipation at T amb';;; 45°C 

Tease';;; 25°C 
Tease';;; 100°C 

Storage temperature 
Junction temperature 

MECHANICAL DATA 

6177 
228 

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 



THERMAL DATA 

Rlh j-ease 
Rlh j-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 

Icso Collector cutoff for BSW 67 
current (IE = 0) Vcs= 60 V 

Vcs= 60 V Tease = 150°C 
for BSW 68 
Vcs= 75 V 
Vcs=75V Tease = 150°C 

V(SR)CSO Collector-base Ic = 100 [1A 
breakdown voltage for BSW 67 
(IE = 0) for BSW 68 

V CEO (sust Collector-emitter Ic = 100 mA 
sustaining voltage for BSW 67 
(Is = 0) for BSW 68 

VE80 * Emitter-base IE = 100 [1A 
voltage 
(I c =0) 

VCE (sal) * Collector-emitter Ic = 0.1 A 18 = 0.01 A 
saturation voltage Ic = 0.5 A 18 = 0.05 A 

Ic = 1 A 18 = 0.15 A 

VSE (5al) * Base-emitter Ic = 0.1 A Is = 0.01 A 
voltage Ic = 0.5 A Is = 0.05 A 

Ic = 1 A Is = 0.15 A 

hFE* DC current gain Ic = 0.1 A VCE = 5 V 
Ic = 0.5 A VCE = 5 V 
Ic = 1 A VCE = 5 V 

fr Transition frequency Ic = 100mA VCE = 20 V 

CC80 Collector-base IE = 0 Vcs= 10 V 
capacitance f = 1 MHz 

ton Turn-on time 
Ic = 0.5 A Vcc= 20 V 

toll Turn-off time IS1 = -ls2 = 0.05 A 

* Pulsed: pulse duration = 300 [1s, duty cycle = 1.5% 
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Min_ Typ. Max. Unit 

100 nA 
50 [1A 

100 nA 
50 [1A 

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 [1s 

1 [1s 
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EPITAXIAL PLANAR NPN 

HIGH CURRENT,GENERAL PURPOSE TRANSISTOR 

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

ABSOLUTE MAXIMUM RATINGS 

VeBo 
VCEO 
VEBO 

Ie 
Ptot 

Collector-base voltage (IE = 0) 
Collector-emitter voltage (Is = 0) 
Emitter-base voltage (Ie = 0) 
Collector current 
Total power dissipation at Tamb ",;; 25°C 

Tease "';;50°C 
Storage temperature 
Junction temperature 

MECHANICAL DATA 

6177 
232 

130 V 
60 V 

6 V 
7 A 
1 W 

10 W 
-65 to 200°C 

200 °C 

Dimensions in mm 



THERMAL DATA 

Rth j-ease 
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 

IcBO Collector cutoff VCB = 100 V 
current (IE = 0) 

V (BR) CBO * Collector-base Ic = 1 mA 
breakdown voltage 
(IE = 0) 

V(BR) CES * Collector-emitter Ic = 1 mA 
breakdown voltage 
(VBE = 0) 

V CEO (sust Collector-emitter Ic = 50 mA 
sustaining voltage 
(IB = 0) 

VEBO * Emitter-base IE = 1 mA 
voltage 
(I c =0) 

V CE (sat) * Collector-emitter Ic = 1 A IB = 0.1 A 
saturation voltage Ic =5A IB = 0.5 A 

VBE (sat) * Base-emitter Ic = 1 A IB = 0.1 A 
saturation voltage Ic = 5A IB = 0.5 A 

hFE * DC current gain Ic = 0.1 A VCE = 2 V 
Ic = 5A VCE = 2 V 

IT Transition frequency Ic = 0.5 A VCE = 5 V 

CCBO Collector-base IE = 0 VCB = 10 V 
capacitance f = 1 MHz 

to!! Turn-off time Ie = 5A Vee = 20V 
IB1 = -IB2= 0.5 A 

* Pulsed: pulse duration 300 (.1s, duty cycle 
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1.5% 

Min. Typ. Max. Unit 

0.02 10 fLA 

130 V 

130 V 

60 V 

5 V 

0.25 V 
1.2 V 

0.9 1 V 
1.3 1.6 V 

40 155 -
15 60 -

50 MHz 

80 pF 

0.65 (.1s 
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EPITAXIAL PLANAR NPN 

HIGt:I VOLTAGE POWER AMPLIFIER 

The BU 125S is a silicon epitaxial planar NPN transistor in Jedec TO-39 metal case. It is 
intended for general purpose, linear and switching applications. 

ABSOLUTE MAXIMUM RATINGS 

VCBO 
VCEV 

VCEO 
VEBO 

Ic 
ICM 
IB 
Ptot 

Tstg 
Tj 

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

Tease';;; 50°C 
Storage temperature 
Junction temperature' 

MECHANICAL DATA 

6177 
236 

250 V 
250 V 
150 V 

6 V 
3 A 
5 A 

0.5 A 
1 W 

10 W 
-65 to 200°C 

200 °C 

Dimensions in mm 



THERMAL DATA 

Rlh j-ease 
Rlhj-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

8U1255 

max 
max 

15 °C/W 
175 °C/W 

ELECTRICAL CHARACTERISTICS (Tease 25°C unless otherwise specified) 

Parameter Test conditions 

Icso Collector cutoff Vcs= 200 V 
current (IE = 0) 

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

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

V CEO (sust Collector-emitter Ic = 20 rnA 
sustaining voltage 
(Is = 0) 

VCE (sal) Collector-emitter Ic = 500mA Is = 50mA 
saturation voltage 

hFE DC current gain Ic = 5 rnA VCE = 10V 
Ic = 250mA VCE = 3V 

fT Transition frequency Ic = 100mA VCE = 10V 

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

ton Turn-on time 
Ic = 0.5 A Vcc= 20 V 

toff Turn-off time IS1 = -ls2 = 0.05 A 

* Pculsed: pulse duration = 300 [Ls, duty cycle = 1.5% 
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Min. Typ. Max. Unit 

10 [LA 

1 rnA 

250 V 

150 V 

1.5 V 

30 -
30 -

15 MHz 

35 pF 

0.3 [Ls 

1 [Ls 
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MUL TIEPITAXIAL MESA NPN 

HIGH VOLTAGE POWER SWITCH 

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

ABSOLUTE MAXIMUM RATINGS 

Collector-emitter voltage (V BE= 0) 
Collector-emitter voltage (I B= 0) 
Emitter-base voltage (I c= 0) 
Collector current 
Collector peak current 
Base current 
Total power dissipation at T case ~25°C 
Storage temperature 
Junction temperature 

MECHANICAL DATA 

5/80 240 

750 V 
300 V 

6 V 
6 A 
8 A 
3 A 

75 W 
-65 to 200°C 

200 °C 

Dimensions in mm 



'BU126 

THERMAL DATA 

F\h j-case Thermal resistance junction-case max 2.33 °C/W 

ELECTRICAL CHARACTERISTICS(T case=2SoC unless otherwise specified) 

Parameter Test conditions Min. Typ. Max. Unit 

ICES Collector cutoff V CE=7S0V O.S mA 
current (V BE=O) T case= 12SoC VCE =7S0V 2 mA 

lEBO Emitter cutoff V EB=6V S mA 
cu rrent (I C = 0) 

V CEO (sus) *Collector-emitter Ic =100mA 300 V 
sustaining voltage 
(I B=O) 

V CE(sat) * Collector-emitter Ic =4A IB =1A S V 
saturation voltage 

VBE(Sat) * Base-emitter Ic =4A IB =1A 1.SV V 
saturation voltage 

hFE * DC current gain Ic =2.SA V CE=1 OV 10 -

ton Turn-on time Ic =2.SA V cc==2S0V 0.2 IlS 
I B1 =O.SA 

ts Storage time 
I C =2_SA V cc =2S0A 

1 IlS 

tf Fall time I B1 =O,SA I B2 =c1A 
0.1S IlS 

* Pulsed: pulse duration = 300 IlS, duty cycle = 1.S% 
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Saturated switching characteristics Saturated switching characteristics 

G- ~55 G 3 - 802 

--_ Vee =250V 
hFE =5 
IB2=- 21 81 

1 Tease= 25'C 

I~~--- ........... 
---~s 

....... 
~ , , 

6 ..... 
4 ./ II ./ 

'_ // 
r--- II ..-......... 

~ 
Vee = 250V 
hFE =5 

ton 

• 
10-' 182 =-2IBl 

Tcase=12S'C 

6 

Ie CAl 0.5 

244 



·8U·325 
EPITAXIAL PLANAR NPN 

HIGH VOLTAGE SWITCH 

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

ABSOLUTE MAXIMUM RATINGS 

Collector-base voltage (I E = 0) 
Collector-emitter voltage (I B = 0) 
Emitter-base voltage (I c=O) 
Collector current 
Base current 
Total power dissipation at T ambS25°C 

T caseS25°C 
Storage temperature 
Junction temperature 

MECHANICAL DATA 
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200 V 
200 V 

5 V 
3 A 
1 A 

1.25 W 
25 W 

-65to 150 °c 
150 °c 

Dimensions in mm 

5/80 



THERMAL DATA 

Rth j-case 
~hj-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambo 

max 5 
max 100 

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

Parameter Test conditions Min. Typ. Max. 

ICBO Collector cutoff V CB=200V 100 
current ( I E=O) 

VCBO Collector base Ic =100tlA 200 
breakdown voltage 
(IE=O) 

V CEO (sus) *Collector-emitter 
sustaining voltage 

Ic =10mA 200 

(I B = 0) 

VEBO * Emitter-base IE =1mA 5 
voltage 
(I C = 0) 

V CE(sat) * Collector-emitter Ic =150mA IB =15mA 0.06 1.0 
saturation voltage Ic =500mA IB =50mA 0.10 1.5 

V BE(sat) * Base-emitter Ic =150mA IB =15mA 0.73 1.0 
saturation voltage Ic =500mA IB =50mA 0.80 1.2 

hFE * DC current gain Ic =50mA V CE=5V 30 200 
Ic =150mA V CE=5V 30 200 
Ic =500mA V CE=5V 30 200 
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BU 325-

ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions Min. Typ. Max. Unit 

fr Transition Ic =SOOmA VeE=SV 40 MHz 
frequency 

Ce60 Collector-base IE =0 
capacitance f =1 MHz 

V es==1 OV SO pF 

ton Turn-on time Ie =O.SA 161 =SOmA 0.3 lls 
Vee=20V 

toft Turn-off time Ie =O.SA 
161 =-1 62 =SOmA 1 llS 
Vee=20V 

* Pulsed: pulse duration =300 llS, duty cycle = 1.S% 
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MUL TIEPITAXIAL MESA NPN 

HIGH VOLTAGE POWER SWITCH 

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

ABSOLUTE MAXIMUM RATINGS 

VCES 

VCEO 

VEBO 

Ic 
ICM 

IB 
Ptot 
Tstg 

Tj 

Collector-emitter voltage (V BE = 0) 
Collector-emitter voltage (I B = 0) 
Base-emitter voltage (I C= 0) 
Collector current 
Collector peak current 
Base current 
Total power dissipation at T case .::;:25 °C 
Storage temperature 
Junction temperature 

MECHANICAL DATA 

5/80 250 

800 V 
375 V 

10 V 
6 A 
8 A 
3 A 

75 W 
-65 to 200°C 

200 °C 

Dimensions in mm 



THERMAL DATA 

Rth j-case Thermal resistance junction-case max 2.33 DC/W 

ELECTRICAL CHARACTERISTICS(T case=25 DCunless otherwise specified) 

Parameter Test conditions Min. Typ. Max. Unit 

ICES Collector cutoff V cE=800V 1 rnA 
current (V BE=O) V cE=800V T case=125 DC 2 rnA 

lEBO Emitter cutoff V EB=10V 10 rnA 
current (I C = 0) 

V CEO (sus) ... Collector-emitter Ic =100mA 325 V 
sustaining voltage 
(IB = 0) 

VCE(sat) ... Collector-em itter Ic =2.5A IB =0.5A 1.5 V 
saturation voltage Ic =4A IB =1.25A 3 V 

VBE(Sat) 
... Base-emitter Ic =2.5A IB =O.5A 1.4 V 

saturation voltage Ic =4A IB =1.25A 1.6 V 

hFE 
... DC current gain Ic =1A V CE=5V 25 -

ton Turn-on time Ic =2.5A I B1 =O.5A 0.5 ILS 
Vcc=250V 

ts Storage time Ic =2.5A I B1 =0.5A 
I B2 =-1A V cc=250V 3.5 ILS 

t f Fall time Ic =2.5A I B1 =0.5A 
I B2 =-1A V cc=250V 0.5 flS 

... Pulsed: pulse duration =300 ILS, duty cycle = 1.5% 
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'MULTIEPITAXIAL MESA NPN 

HIGH VOLTAGE POWER SWITCH 

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

ABSOLUTE MAXIMUM RATINGS 

Collector-emitter voltage (V BE= 0) 
Collector-emitter voltage (18=0) 
Emitter-base voltage (I c=O) 
Collector current 
Collector peak current 
Base current 
Total power dissipation at T case:525DC 
Storage temperature 
Junction temperature 

MECHANICAL DATA 
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900 V 
400 V 

10 V 
6 A 
8 A 
3 A 

75 W 
-65 to 200 DC 

200 DC 

Dimensions in mm 

5/80 



THERMAL DATA 

F\h j-case Thermal resistance junction-case max 2.33 °C/W 

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

Parameter Test conditions Min. Typ. Max. Unit 

ICES Collector cutoff V CE=900V 1 rnA 
current (V SE=O) V CE=900V T case=125°C 2 rnA 

IESO Emitter cutoff V Es=10V 10 rnA 
current (I C = 0) 

V CEO (sus) "'Collector-emitter Ic =100mA 400 V 
sustaining voltage 
(I S = 0) 

VCE(sat) '" Collector -em itter Ic =2.5A Is =0.5A 1.5 V 
saturation voltage Ic =4A Is =1.25A 3 V 

VSE(sat) '" Base-emitter Ic =2.5A Is =0.5A 1.4 V 
saturation voltage Ic =4A Is =1.25A 1.6 V 

h FE '" DC current gain Ic =1A V CE=5V 25 -

ton Turn-on time Ic =2.5A I S1 =0.5A 
V cc=250V 0.5 Ils 

ts Storage time Ic =2.5A I S1 =0.5A 
I B2 =-1A V cc=250V 3.5 IlS 

t f Fall time Ic =2.5A I S1 =0.5A 
I B2 =-1A V cc=250V 0.5 Ils 

'" Pulsed: pulse duration =300 IlS, duty cycle = 1.5% 
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BU 326A 
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Collector-emitter saturation voltage 

G 31,54 -
) 

hFEoS 

I, 
Tease= 125' II 

II ./. 2S'C 
~-30'C 

II I 
6 8 6 8 

10-' IC (A) 

Base-emitter saturation voltage 
-G 3'57 

hFE oS 

/~ 
I ......-: '4 
.........::; 7/ 

Tease = _30 0 - /,/' - ..... 
2S']...:_ 

125'C 

1 

6 8 6 , 

10-1 



I 

(I'S) 

10" 

Saturated switching characteristics 

G 3455 

Vee· 25OV 
hFE .5 

182 •• 2181 
2 Tease= 2 Soc 

Is ___ 

r--. 
B 

6 

, / 

'- // --- If ---~ Ion 

8 

6 

Ie (A) 

Saturated switching characteristics 

G 3802 

--- r-..,!s 
........ 

" - If ./ 

..... -Ion 

Vee = 250V 
hFE =5 
182 =- 21S1 
T case=12SoC 

0.5 

259 



MULTIEPITAXIAL MESA NPN 

HIGH VOLTAGE POWER SWITCH 

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

ABSOLUTE MAXIMUM RATINGS 

VCES 

VCEO 
VEBO 

Ic 
ICM 

Is 
Ptot 
Tstg 
Tj 

Collector-emitter voltage (VSE = 0) 
Collector-emitter voltage (Is = 0) 
Emitter-base voltage (Ic = 0) 
Collector current 
Collector peak current 
Base current 
Total power dissipation at Tease';;:; 75 DC ' 
Storage temperature 
Junction temperature 

MECHANICAL DATA 

5/80 
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800 V 
400 V 

7 V 
6 A 
8 A 
3 A 

60 W 
-65 to 175 DC 

175 DC 

Dimensions in mm 



THERMAL DATA 

Rth j-ease Thermal resistance junction-case max 1.67 °C/W 

ELECTRICAL CHARACTERISTICS (Tease 25°C unless otherwise specified) 

Parameter Test conditions 

ICES Collector cutoff VCE = sao v 
current (VSE = 0) VCE = sao v Tease = 150°C 

IESO Emitter cutoff VES = 7V 
current (Ic = 0) 

V CEO (sus) * Collector-emitter Ic = 100mA 
sustaining voltage 
(Is = 0) 

VCE (sat) * Collector-emitter Ic = 2.5A Is = 0.5A 
saturation voltage Ic = 4A Is = 1.25A 

VSE (sat) * Base-emitter Ic = 2.5A Is = 0.5A 
saturation voitage Ic = 4A Is = 1.25A 

hFE * DC current gain Ic =4A VCE = 5V 

fT Transition frequency Ic = 0.5A VCE = 10V 

ton Turn-on time Ic = 2.5A Vcc= 250V 
IS1 = 0.5A 

ts Storage time 
Ic = 2.5A Vcc= 250V 

tf Fall time IS1 = 0.5A IS2 = -1A 

* Pulsed: pulse duration = 300 fls, duty cycle = 1.5% 
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Min. Typ. Max. Unit 
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EPITAXIAL PLANAR NPN 

HORIZONTAL TV DEFLECTORS 

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

ABSOLUTE MAXIMUM RATINGS 

Vcso 
VCEV 
VCEO 
VESO 

Ic 
ICM 

ICM 
Is 
Ptot 
Tstg 
Tj 

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 (repetitive) 
Collector peak current (t = 10 ms) 
Base current 
Total power dissipation at Tease';; 25°C 
Storage temperature 
Junction temperature 

MECHANICAL DATA 

6/77 
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400 V 
400 V 
200 V 

6 V 
7 A 

10 A 
15 A 

4 A 
60 W 

-65 to 150°C 
150 °C 

Dimensions in mm 



THERMAL DATA 

Rti, J-ease 
Rthj-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

max 
max 

2.0B °C/W 
70 °C/W 

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

Parameter Test conditions 

ICES Collector cutoff VeE = 400 V 
current (VSE = 0) VCE = 250 V 

VCE = 250 V Tease = 150°C 

IESO Emitter cutoff VES = 6 V 
current (Ic = 0) 

VeE (sat) * Collector-emitter for BU406 
saturation 'voltage Ic =5A Is = 0.5 A 

for BU406H 
Ie =5A Is = 0.8 A 
for BU408 
Ic =6A Is = 1.2 A 

VSE(sat) * Base-emitter for BU406 
saturation voltage Ie =5A Is = 0.5 A 

for BU406H 
Ie =5A Is = O.B A 
for BU408 
Ie =6A Is = 1.2 A 

fr Transition frequency Ic = 0.5 A VCE = 10 V 

toll ** Turn-off time for BU406 
Ic =5A Is end= 0.5A 
for BU406H 
Ie =5A Is end= O.BA 
for BU408' 
Ie =6A Is end = 1.2A 

ISlb Second breakdown VCE = 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 mA 

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

FNVI';'C, 

lnF 

TO SCOPE (channel n'O 

1 100 
k!l k!l 

T.U.T. 
100 
k!l 

15nF 

15 033 470 
k!l ~F n 

t.l Horizontal hold COit:~\~:~~;:~~~~:~:/o~:::'; ::~·.~~i~~~~:~:~2~~ Core:siferril 86212025>(4)(2 

L2 Horizontal yoke=200 J-IH 

T1 Driver transformer: Pins 1-2=125 turns ~ 0.2 rrm; 
Pins 3-4=25 turns~O.41Tm; Gap =O.t2nm; Core=3E3doubleEI9xI5>:5 

T2 EHT· transformer manufacturer ARea type 249.0651035 

R ,,330n for BU406 
R '" 220n for BU40GH 
R ,,'180n lot. eli408 

Waveforms 
Fall and storage time 
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Turn-off time 

Turn-off time is the time tor the collector current Ie 
to decrease to lOOmA after the collector to emitter 
voltage VeE has risen 3V into its ftyback excursi9n 

5-0857 



APPLICATION INFORMATION 

BU··406 
BU406H 
BU 408 

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

+32V 

J3nF 

Iit*--·I EH~ 
II~ 

c,------l!1I 

II 

AUXILIARV 
TURNS 

T2(Sth harmonic) 

5-2295/2 

*Nl=12S turns ¢ O.Jrrrn; N2=25 turns ~ O.6mn; GAP=O.t2nm; CORE=DOU8LE E 19x5xB mm;FERRITE JEt TYPE 
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EPITAXIAL PLANAR N PN 

HORIZONTAL TV DEFLECTORS 

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

ABSOLUTE MAXIMUM RATINGS 

Vcso 
VCEV 
VESO 

Ic 
ICM 

ICM 

Is 
Ptot 
Tstg 
Tj 

Collector-base voltage (IE = 0) 
Collector-emitter voltage (VSE = -1.5V) 
Emitter-base voltage (Ic = 0) 
Collector current 
Collector peak current (repetitive) 
Collector peak current (t = 10 ms) 
Base current 
Total power dissipation at Tease ~ 25°C 
Storage temperature 
Junction temperature 

MECHANICAL DATA 

6177 
270 

BU406D BU407D BU408D 

400V 330V 400V 
400V 330V 400V 

6V 
7A 

10A 
15A 
4A 

60W 
-65 to 150°C 

150 °C 

Dimensions in mm 



INTERNAL SCHEMATIC DIAGRAM 

THERMAL DATA 

Rth i-case 
Rth i-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

.BU 4060 
BU4070 
BU 4080 

max 
max 

2.08 'C/W 
70 'C/W 

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

Parameter Test conditions 

ICEV Collector cutoff for BU406D and BU408D 
current (VSE = -1.5V) VCE = 400 V 

for BU407D 
VCE = 330 V 

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

VCE (sat) * Collector-emitter for BU406D and BU407D 
saturation voltage Ie =5A Is = 0.65A 

for BU408D 
Ie =6A Is = 1.2 A 

VSE (sat)* Base-emitter for BU406D and BU407D 
saturation voltage Ie = 5A Is = 0.65A 

for BU408D 
Ie =6A Is = 1.2 A 

fT Transition frequency Ie = 0.5 A VeE = 10 V 

toff Turn-off time for BU406D and BU407D 
Ie =5A ISend = 0.65A 
for BU408D 
Ic =6A Is end = 1.2A 

ISlb Second breakdown VeE = 40 V t = 10 ms 
collector current 

VF Diode forward voltage IF =5A 

* Pulsed: pulse duration = 300 [Ls, 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 [Ls 

0.5 [Ls 

4 A 

1.5 V 



20 

10 

VSE(sat) 

(mV) 

1600 

1200 

800 

400 

DC current gain 

VCE ; IV 

.. 

, , 
10' 10' 

t-... 
I"-

&-191811 

" 
, , 

IC(mA) 

Base-emitter saturation voltage 

G 192111 

hFE ;10 

~ 

---

6 , 

10' 10' Ie(mA) 

Collector-emitter saturation voltage 

G- 2770 

hFE ;10 

Tcase =12S·C 
= 25'( >"'" VI 

./ ~ 
~ .. 

10' , , 6 , 

Ie (mA) 

Forward voltage 

G·2656 

1,5 

.-" 

- -
0,5 

6 8 6 , 

Ie (A) 

272 



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

SYNC. 

1, 
I 100 10 

kfi kfi kfi 

100 
kfi 

15nF 

15 0.33 
kfi ~F 

lU.T. 

au 4060 
au 4070 
au 4080 

5-2291/1 

Ll Horizontal hold COil:~~~:~:~:~~~~~~~!/o~~; ::~',~~i~~~n)(:~:~2~~ Core=siferril B62120 25X4){2 

l2 Horizontal yoke=200 JJH 

TI Driver transformer: PIns l-Z=125Iurns ~ 0.2 nm; 
Pins 3-4=25 turns0 O.4nm; Gap =O.12mn; C~;He=3E3doubleE 19)1.15)(5 

T2 EHT transformer manufacturer ARea type 249.0651035 

R = 270 n for BU406D and au 4070 
R = 180 fl for au 4080 

Waveforms 
Fall and storage time 

273 

Turn-off time 

''-----.----0 

Turn-off time is the time for the collector current Ie 
to decrease to 100mA after the collector to emitter 
voltage VeE has risen 3V into its flyback excursion 

5-0857 



APPLICATION INFORMATION 
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" - 110° - 28 mm neck picture tubes 

+32V 

220 
11 

'60----t-t:: 
20mA(min) eo 139-

"O~ 
ZIpS 

Ilr--~ EH~ 
II~ 

r-----ll, I 

II 

AUXILIARY 
TURNS 

T2(Sth harmonic) 

5-1645/2 

*Nl=125 turns ~ O.3mn; N2=25 turns ~ O.6nm; GAP=O.12nm; CORE=DOUBlE E 19x51(8 mm;FERR1TE 3El TVPE 

BU 4070 - application circuit for 12" to 17" - 110° - 20 mm neck picture tubes 
(driver supply voltage = 10.8 V) 

.1O.6V 

'6 

Ilb~IEH~ 
II 

,..,-__ --11.
11 

II 

+10.8\1 

AUXILIARY 
TURNS 

5-1644/3 

*Nl= 90 (urns ~ O.3mn; N2=30 turns ~ O.6nm; GAP=0.12rrm; CORE=DDUBLE E 19x5xB mm;FERRITE 3EITVPE 
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APPLICATION INFORMATION (continued) 

BU 4060 
BU 4070 
BU 4080 

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

+2SV 

270 
n 

'Bo---t-l::' 

Iir----.I EH? 
II~ 

,---------ll-II 

II 

~10.8v 

AUXILIARV 
TURNS 

5-2296/1 

*NI= 125 turns ~ Q,3rrrn ; N2=25 tlJrns ¢ O.6rrm; GAP"'O.12 rrm; CORE=DOUBLE E 19x5x8 mm;FERRITE 3El TYPE 
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EPITAXIAL PLANAR NPN 

HORIZONTAL TV DEFLECTORS 

The BU 407 and BU 407H are silicon epitaxial planar NPN transistors in Jedec TO-220 
plastic package. 
They are fast switching, high voltage devices for use in horizontal deflection output 
stages of medium and small screens MTV receivers with 110° CRT. 

ABSOLUTE MAXIMUM RATINGS 

Vcso 
VCEV 

VCEO 
VESO 

Ie 
'CM 
ICM 
Is 
Ptot 
Tstg 
Tj 

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 (repetitive) 
Collector peak current (t = 10 ms) 
Base current 
Total power dissipation at Tease :s; 25°C 
Storage temperature 
Junction temperature 

MECHANICAL DATA 

6/77 
276 

330 V 
330 V 
150 V 

6 V 
7 A 

10 A 
15 A 

4 A 
60 W 

-65to150 °C 
150°C 

Dimensions in mm 



THERMAL DATA 

Rth j-ease 
Rth j-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

80.401 
8U401H 

max 
max 

2.0B °C/W 
70 °C/W 

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

Parameter Test conditions 

ICES Collector cutoff VCE = 330V 
current (VBE = 0) VCE = 200V 

VeE = 200V Tease = 150°C 

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

VCE (sat) * Collector-emitter for BU407 
saturation voltage Ie =5A IB = 0.5A 

for BU407H 
Ic = 5A 18 = O.BA 

VBE (sat) * Base-emitter for BU407 
saturation voltage Ie =5A IB = 0.5A 

for BU407H 
Ie =5A IB = O.BA 

fT Transition frequency Ie = 0.5 A VeE = 10 V 

toft ** Turn-off time for BU407 
Ic =5A IB end = 0.5A 
for BU407H 
Ie =5A IB end = 0.8A 

ISlb Second breakdown VeE = 40 V t = 10ms 
collector current 

* Pulsed: pulse duration = 300 [Ls, duty cycle = 1.5% 
** See test circuit 
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Min_ Typ. Max. Unit 

5 mA 
100 [LA 

1 mA 

1 mA 

1 • V 

1 V 

1.2 V 

1.2 V 

10 MHz 

0.75 [Ls 

0.4 [Ls 

4 A 



6 

, 

10 

1) VSE(sa 

(V) 

1.5 

0.5 

DC current gain 

G - 2653 

VCE =5V 

;::::::;- :--..... r-.. 
~ 
'~ 

6 6 6 6 

IC(A) 

Base-emitter saturation voltage 

G 265 2 

hFE =10 

L,...:!ii" 

~ 

Tease :;:25°C -" 

I--
~ 

125'C 

6 6 

IC (A) 

VCE(sat) 
(V) 6 

10 6 

ICES 

(nA) 

10' 

10' 

10 

, 

6 
6 , 
, 
2 

6 

6 , 
2 

6 

6 , 
2 

• 
6 , 
2 . 
6 , 
2 

Col/ector-emitter saturation voltage 

G 265 1 

hFE=IO 

Tease =125'CI/ 

10"' 

.-7 
:..----

i 
6 6 

I 

Col/ector cutoff current 

VCE=250V 

V 

1/ 

V 

25'C 

6 6 

IC (A) 

G 2763 

'-, V 

o 25 50 75 
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Storage time 

• 
) 
, 

2 

*MAX. 
TYP. 

0 *MIN. · , 
, 

· · , 

, 
10-, 

o 25 50 

Turn-off time 

• · , 
, 

, 
· *MAX. 
, 

* 
TYP. _. 

, 

o· , , 
· , 

, 
o· , 

25 50 

G 1367 , 
· 

See test circuit 
, 
, 

, 
· , 

, 

10-1 , 
· , 

• ",90'/, CONFlrrl-- , 
10- 2 

75 Tease ('C) 

G 136B 

See test circuit 

'" 90'/, CONFIDENCE 

75 
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Fall time 

*MAX. 

TYP. 
*MIN. 

o 25 50 

BU 407 
BU 407H 

G 1366 

See test circuit 

*", 90'/, CO NFl DENCE 

75 



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

SYNC. 
INPUT 

tF 
+32V 

1.5nF 
2W 

1 100 
kn kn 

T.U.T. 
100 
kn 

8.2 470 
,,, 
1200 

kfi n :}JH 

Ll Horizontal hold COil:~\~:~~~:~;~~~~~!¢Oo~;:;; ::~ .. ~~:~~::::~:~2~~ Core=siferrit 86212025><4)(2 

l2 Horizontal yoke=200 JJH 

T1 Driver transformer: Pins t-2=125turnsel O.2mn; 
Pins 3-4=25 turns~O.4rrm; Gap =0.12mn; Core=3E3doubleE19l<.15x5 

T2 EHT transformer manufacturer ARea type 249.065/035 

R =330 n for SU407 
R=220n for BU407H 

Waveforms 
Fall and storage time 
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Turn-off time 

"'----cr---O 

Turn-off time is the time for the collector current Ie 
to decrease to mOmA after the collector to emitter 
voltage VeE has risen 3V into its flyback excursion 

5-0857 



APPLICATION INFORMATION 

BU401 
BU4D1H 

Two examples are given of the BU407 in conventional MTV horizontal deflection circuits 

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

+10.BV 

150 

33nF 

'B 

"S·IEH~ II 
r-------U 

"tIO.Bv 

" II 

AUXILIARY 
TURNS 

5-2292/2 

*Nl= 125 turns ¢ O.3rrm; N2=30 turns ~ O.6mn; GAP=0.12 rrm; CORE=DQU8LE E 19,1(5x8 mm;FERRITE 3E1 TYPE 

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

+25V 

270 
Jl 

I Bo---t-K. 

22nF 

::t*- .... : EH~ 
"~ r-----ll" 

" 

+1O.8V 

AUXILIARV 
TURNS 

5-0852/4 

*Nl= 125 turns ¢ O.3rrm; NZ=25 turns ~ O.6mn; GAP= O.lZrrm; CORE=OOUBLE E 19x5x8 mm;FERRITE JEI TYPE 

'JR1 



EPITAXIAL PLANAR N PN 

LINEAR AND SWITCHING APPLICATIONS 

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

ABSOLUTE MAXIMUM RATINGS 

Collector-base voltage (IE = 0) 
Collector-emitter voltage (VBE = 0) 
Collector-emitter voltage (IB = 0) 
Emitter-base voltage (Ie = 0) 
Collector current 
Base current 
Total power dissipation at Tease:::; 25°C 
Storage temperature 
Junction temperature 

MECHANICAL DATA 

6177 282 

250 
250 
150 

6 
7 
1 

60 
-65 to 150 

150 

v 
V 
V 
V 
A 
A 

W 
°C 
°C 

Dimensions in mm 



THERMAL DATA 

Rth j-ease 
Rthj-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

max 
max 

2.08 DC/W 
70 DC/W 

ELECTRICAL CHARACTERISTICS (Tease = 25 DC unless otherwise specified) 

Parameter Test conditions Min. Typ. Max. Unit 

Icso Collector cutoff Vcs= 250 V 5 mA 
current (IE = 0) 

IESO Emitter cutoff VES = 6 V 1 mA 
current (Ic = 0) 

VCE(sat) * Collector-emitter Ic = 3A Is = 0.4 A 1 V 
saturation voltage 

VSE (sat)* Base-emitter Ic =3A Is = 0.4 A 1.25 V 
saturation voltage 

hFE * DC current gain Ie =3A VCE = 1 V 7.5 -

fT Transition frequency fc = 500mA VCE = 10 V 10 MHz 

* Pulsed: pulse duration = 300 flos, duty cycle = 1.5% 
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hFE 
8 

10 

VBE(sat 
(V) 

1.5 

0.5 

o 

, 

) 

DC current gain 

& 2661 

veE =5V 

.......... !-

~ ....... "I'-

6 8 

IC(A) 

Base-emitter saturation voltage 

&-2660 

hFE=5 

~ 
Tease = 25'e--:; P'" 

./ 
125'C -I-

6 8 6 8 

Ie (A) 

VeE(sat) 
(V) 6 

284 

10-' 

Ptot 
(W) 

60 

50 

40 

30 

20 

10. 

o 

Collector-emitter saturation voltage 

G-2662 

hFE =5 

Tease =125~ "" 
f- tJrV 

2 

• 8 

Ie (A) 

Power rating chart 

G 2663 

'\. 
"\. 

"\ 

1"\ 
I'\. 

I\. 
r-... 

"-
1"\ 

"25 50 75 100 125 Tease ('e) 



EPITAXIAL PLANAR N PN 

HORIZONTAL TV DEFLECTORS 

BU. 606 
BU 601 
BU ·608 

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

ABSOLUTE MAXIMUM RATINGS 

Vcso 
VCEV 
VCEO 
VEBO 

Ic 
ICM 

ICM 

Is 
Ptot 
Tstg 
Tj 

Collector-base voltage (IE = 0) 
Collector-emitter voltage (VSE = -1.5V) 
Collector-emitter voltage (Is = 0) 
Emitter-base voltage (Ic = 0) 
Collector current 
Collector peak current (repetitive) 
Collector peak current (t = 10 ms) 
Base current 
Total power dissipation at Tcase:::::25°C 
Storage temperature 
Junction temperature 

MECHANICAL DATA 

285 

BUGOG BUG07 BUGOS 

400V 330V 400V 
400V 330V 400V 

200V 
6V 
7A 

10A 
15A 
4A 

90W 
-65 to 200°C 

200 °C 

Dimensions in mm 

6177 



THERMAL DATA 

Rth j-case Thermal resistance junction-case max 1.9 °C/W 

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

Parameter Test conditions 

ICEV Collector cutoff for BU606 and BU608 
current (VSE = -1.5V) VCE = 400V 

for BUG07 VCE = 330V 

IESO Emitter cutoff VES = 6V 
current (Ic = 0) 

VCE (sat) * Collector-emitter for BU606 and BU607 
saturation voltage Ic = 5A Is = 0.5A 

for BU608 
Ie = 6A Is = 1.2A 

VSE (sat) * Base-emitter for BU606 and BU607 
saturation voltage Ic = 5A Is = 0.5A 

for BU608 
Ic = 6A Is = 1.2A 

fT Transition freq uency Ic = 0.5A VCE = 10V 

tOil ** Turn-off time for BU606 and BU607 
Ic = 5A Is end = 0.5A 
for BU608 
Ic = 6A Is end = 1.2A 

* Pulsed: pulse duration = 300 J-ls, duty cycle = 1.5% 
** See test circuit 
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Min. Typ. Max. Unit 

5 mA 
5 mA 

1 mA 

1 V 

1 V 

1.2 V 

1.5 V 

10 MHz 

0.75 J-ls 

0.4 J-ls 



Safe operating areas 

IC 

(A) 

10 

, 
6 , 
, IC 

, IC 
6 ,-
, 
, 
6 , 

MAX PULSEct-+f+ 

MAX CONTINUOUS 

DC OPERATIO 

G 2764 

PULSE OPERATION L.1 
~IIIII 

lOps 

10 lms f lOOps 

N~i"'I s 

, 
>FOR SINGLE NON REPETITIVE l\. P , to-I 

6 , 

10-1 
, 68 '6 , " 6 S " 68 

10- 1 10 10' VCE (V) 

Collector-emitter saturation voltage 

) VCE(sat 
(v) 6 

10 , 

10-1 , 

IO- z 

G I 5 - 6 1 

hFE;IO 

Tcase ;12S'C/ 

- 2S'C --
6 , 

IC (A) 

'lR7 

DC current gain 

, 

;::::;-
, 

10 

10- 1 

BU 606 
BU601 
BU·608 

VCE ;SV 

-........ i'.. 

~, 

G 2653 

, , 
IC(A) 

Base-emitter saturation voltage 

VSE(sat 

(V ) 

1.5 

0.5 

o 

) 

Teas€' = 25cC 

.-t--
IZo"(; 

10-1 

G 2652 

hFE _10 

..... 
....- ...... 
..,; 

6 , 

IC (A) 



Collector cutoff current 

ICES 

(nA) 

10' 

la' 

10' 

· · , 
, 

· · , 
, 

• · , 
, 

· · , 
, 

10 

I, B 

()JS) • 

. 
· , 

2 

25 

Fall time 

*MAX. 

TYP. 
-MIN. 

25 

G 136512 

VCE =300V I-+-7 

V 

,/ 

V 

50 75 

G 1366 

See test circuit 

*ru 90% CONFI DENCE 

50 75 

?AA 

10-1 

8 

, 

Storage time 

*MAX. 
TYP. 

*MIN. 

a 25 

0" . . 
, 

2 

a·' 

Turn-off time 

*MAX. 
TY P. _ 

-

a 25 

G 1367 

See test circuit 

*",90°'° CON~II'IT 

50 75 

G 1368 -

See test circuit 

'" 90"10 CONFIDENCE 

50 75 



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

SYNC. 

1 +3ZV 

1.5nF 

1 100 10 
kfl kfl kfl 

100 
kJl 

lSnF 

15 0.33 
kJl "F 

T.U.T. 

BU 606 
BU 601 
BU 608 

TO SCOPE (chilnn,,1 nO!) 

5-2ZS3/2 

II Horizontal hold coil:Pins 1-2:75 turns ~ 0.2 rrrn , R=1.SJl 'l min = 0.62 mH 
Pins2-3=293turns~O.2~; R=4.8n;Lmax=4.1 mH Core=siferrit 862120 25)(4){2 

l2 Horizontal yoke=20Q}JH 

T1 Driver transformer: Pins 1-2=125Iurnsl:'! a.2om' 
Pins 3-4=25 turnsI:'lO.4mn; Gap =0.12rrm; Core=3E3doubleE19x15x5 

12 EHT transformer manufacturer AReO type 249.0651035 

R :330n for au 606 and BU6Q7 
R=160n for BU6D8 

Waveforms 
Fall and storage time Turn-off time 
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"'------,.---0 

Turn-off time is the time for the coUector current Ie 
to decrease to 100mA after the- collector to emitter 
voltage VeE has risen 3V into its ftyback excursion 

5-0857 



EPITAXIAL PLANAR NPN 

HORIZONTAL TV DEFLECTORS 

The BU 6060, BU 6070 and BU 6080 are silicon epitaxial planar NPN transistors with 
integrated damper diode, in Jedec TO-3 metal case. They are fast switching, high voltage 
devices for use in horizontal deflection output stages of MTV receivers with 110' CRT. 
The BU 6060 and BU 6080 are primarily intended for large screen, while the BU 6070 is 
for medium and small screens. 

ABSOLUTE MAXIMUM RATINGS 

Vcso 
VCEV 

VESO 

Ic 
ICM 

ICM 
Is 
P tot 

Tst9 
Tj 

Collector-base voltage (IE = 0) 
Collector-emitter voltage (VSE = -1.5V) 
Emitter-base voltage (lc = 0) 
Collector current 
Collector peak current (repetitive) 
Collector peak current (t = 10 ms) 
Base current 
Total power dissipation at Tcase:::::25'C 
Storage temperature 
Junction temperature 

MECHANICAL DATA 

6177 
290 

BU606D BU607D BU608D 

400V 330V 400V 
400V 330V 400V 

6V 
7A 

10A 
15A 
4A 

90W 
-65 to 175 'C 

175 'C 

Oimensions in mm 



INTERNAL SCHEMATIC DIAGRAM 

THERMAL DATA 

Rth j-ease Thermal resistance junction-case 

8U6060 
QU.6010 
8U6080 

max 1.9 °C/W 

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

Parameter Test conditions 

ICEV Collector cutoff for BU606D and BU608D 
current (VSE = "1.5V)· VeE = 400V 

for BU607D VeE = 330V 

IESO Emitter cutoff VES = 6V 
current (Ie = 0) 

VeE (sat) * Collector-emitter for BU606D and BU607D 
saturation voltage Ic = 5A Is = 0.65A 

for BU608D 
Ie = 6A Is = 1.2A 

VSE (sat) * Base-emitter for BU606D and BU607D 
saturation voltage Ie = 5A Is = 0.65A 

for BU608D 
Ie = 6A Is = 1.2A 

fT Transition frequency Ie = 0.5A VeE = 10V 

toft ** Turn-off time for BU606D and BU607D 
Ie = 5A Isend = 0.65A 
for BU608D 
Ie = 6A ISend = 1.2A 

VF Diode forward voltage IF = 5A 

* Pulsed: pulse duration = 300 [.Ls, duty cycle = 1.5% 
** See test circuit 
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Min. Typ. Max. Unit 

5 mA 
5 mA 

400 mA 

1 V 

1 V 

1.3 V 

1.5 V 

10 MHz 

0.75 [.Ls 

0.5 [.Ls 

1.5 V 



Safe operating areas 

DC current gain 
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-
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IC 
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4 
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6 , 
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Ims \= ~IOO ).Is 
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10 

"' 5 

I' 

"-

*FOR SINGLE NON REPETITIVE l\. PU 

4 6 8 4 6 8 4 6 B 

10 VCE (V) 

Collector-emitter saturation voltage 

VCE(sat) 8 

(mV) 6 

10' 

10' 
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hFE =10 

+--
10' 10' 

G 1919/1 -

j 

./ 

4 6 8 

'e(mA) 



vCE(sal), 

(mV) , 

10' 

la' 

1,5 

0,5 

a 

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

G-192011 

h FE=lO 

..... v 
..... 

, , 
la' la' Ic(mA) 

Forward voltage 

G- 2656 

v --
10.1 IC (A) 

293 

VBE(sal 

(mV) 

1600 

1200 

BOO 

400 

) 

BU 6060 
BU 6070. 
BU6080 

Base-emitter saturation voltage 

G 192111 

hFE ,10 

.... -
la' la' IC(mA) 



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

'1 
I 

kfi 

8.2 
kfi 

100 10 
kfi 

470 
fi 

TO SCOPE (Lha"I\~1 ,,'1) 

T.U.T. 

L 1 Horizontal hold coil:Pins 1-2=75 turns ~ O.2nrn; R:l.5fl; l min" 0.62 mH 
Pins 2-3=293 turns ¢ O.2rrm; R=l,.an; L max" lo., mH Core=siferrit B62120 25)(.4)(2 

L2 Horizontal yoke=200.uH 

T1 Driver transformer: Pins 1-2=125turns eJ 0.2 rrm; 
Pins 3-1.= 25 turns 11 D,L. nrn; Gap :0.12 mn; Core" 3 E3 double E 19x151<5 

T2 EHT transformer manufadurer ARea type 249.0651035 

R ;::270 n for au 6060 and BU 6070 
R "ISDn for au 6080 

Waveforms 
Fall and storage time 

294 

Turn-off time 

'''----,,---0 

Turn-off time is the time for the collector current Ie 
to decrease to 100mA after the collector to emitter 
voltage VeE has risen 3V into its flyback excursion 

5-0857 



EPITAXIAL PLANAR NPN 

FAST SWITCHING DARLINGTON TRANSISTORS 

BU 806 
BU 807 

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

ABSOLUTE MAXIMUM RATINGS 

VCBO 
VCEV 
VCEO 
VEBO 

Ic 
ICM 

IDM 

IB 
Ptot 
Tstg 
T· 

) 

Collector-base voltage ( I E = 0) 
Collector-emitter voltage (V BE=-6V) 
Collector-emitter voltage (I B= 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 :'025°C 
Storage temperature 
Junction temperature 

MECHANICAL DATA 
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BU 806 BU 807 

400V 330V 
400V 330V 
200V 150V 

6V 
8A 
15A 
10A 
2A 

60W 
-65 to 150°C 

150°C 

Dimensions in mm 

5/80 



THERMAL DATA 

I\h j-case 
I\h j-case 

. 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

max 2.08 °C/W 
max 70 ac/W 

ELECTR I CAL CHARA CTERI STI CS (T case = 25 ac un less otherwise specified) 

Parameter Test conditions 

ICES O>lIector cutoff for BU807 V cE=330V 
current (V BE=O) for BU806 V CE=400V 

IcEV O>lIector cutoff for BU807 V cE=330V 
current (V BE=-6V) for BU806 V CE=400V 

lEBO Emitter cutoff V EB=6V 
current (I C = 0) 

V CEO (sus) '" Collector-emitter I C =100mA 
sustaining voltage for BU807 
(I B=O) for BU806 

VCE(sat) '" O>lIector-emitter Ic =5A I B =50mA 
saturation voltage 

V BE (sat)· Base-emitter Ic =5A I B =50mA 
saturation voltage 

V· F Damper diode IF =4A 
forward voltage 

tOil •• Turn-off time Ic =5A I B1 =50mA 

ton Turn-on time RESISTIVE LOAD 

ts Storage time Ic =5A I B1 =50mA 
I B2 =-500mA V cc=1 OOV 

t f Fall time 

• Pulsed: pulse duration = 300J.ls , duty cycle = 1,5% 
•• See test circuit 
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Min. Typ. Max. Unit 

100 J.lA 
100 J.lA 

100 J.lA 
100 itA 

3 mA 

150 V 
200 V 

1.5 V 

2.4 V 

2 V 

0.4 1 J.ls 

0.35 J.1S 

0.55 J.lS 

0.2 J.lS 



VCE(sat), 
(V) 

Safe operating areas 

G 32 " 4 
--- -

IC MAX(PUL5E~) *PULSE OP RATION 

Ie MA CONT NU 
lOp' 

1=-+' , 
I~~~ 
p,~'1':~ 

* FOR SINGLE NON 1m. 
0'" EPETITI ' PUL ms 

I, 

= --;t:~t , 
2- hi11 -r 
1 ' ! 

. --
t- US06 

II I BU~nl 

10 

Collector-emitter saturation voltage 

G 3250 

hFE =100 

/ 
h", = 

V""" 
, , . , " 

IC (A) 

297 

10 

VCE(sat 
(V) 
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VBE(sal), 
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Base-emitter saturation voltage 
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Saturated switching characteristics 
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HORIZONTAL DEFLECTION TURN-OFF TIME 
Test circuit 

L1" Horizontal yoke "200~H 

Tr1= EHT Transformer SAREAtype 900914 Of equivalent 

11 = Horizontal Melll.tor lin.ar I.e. lOA USO 

Turn-off time waveform 

T" 

au 806. 
au 807 

i2f1:?-
:U~~~~ 
4 

...... ---.--0 

Turn-off time is the time for the collector current Ie 
to decrease t6 100mA after the collector to emitter 
voltage VeE has risen 3V into its flyback excursion 

5·0857 
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APPLICATION INFORMATION 

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

L1 ~ li.-.earily inductAnc"RL~ltNU~O 

LI 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). 

Ll: Linearity jrlductanceRl46lNELCO 

LI Unearity inductance 37+67~H 
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MUl TIEPITAXIAl PLANAR NPN 

HIGH VOLTAGE POWER DARLINGTON 

BU 910 
BU911 
BU 912 

PRELIMINARY DATA 

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

ABSOLUTE MAXIMUM RATINGS 

VCES 

VCEO 

VEBO 

Ic 
ICM 

IB 
Ptot 
Tstg 
Tj 

Collector-emitter voltage (V BE= 0) 
Collector-emitter voltage (I B= 0) 
Emitter-base voltage (I C= 0) 
Collector current 
Collector peak current 
Base current 
Total power dissipation at T case S25°C 
Storage temperature 
J unction temperature 

MECHANICAL DATA 
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BU 910 BU 911 BU 912 

400V 450V 500V 
350V 400V 450V 

5V 
6A 
10A 
1A 

60W 
-65 to 150°C 

150°C 

Dimensions in mm 

5/80 



THERMAL DATA 

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

ELECTRICAL CHARACTERISTICS (T case= 2SoC unless otherwise specified) 

Parameter Test conditions Min. Typ. Max. Unit 

ICES Collector cutoff for BU91 0 V cF400V 1 rnA 
current (V 8E= 0) for BU911 V cF4S0V 1 rnA 

for BU912 V CE=SOOV 1 rnA 
T case= 12SoC 
for BU910 V CE=400V S rnA 
for BU911 V CE=4S0V S rnA 
for BU912 V cFSOOV S rnA 

ICEO Collector cutoff for BU910 V cF3S0V 1 rnA 
current (18= 0) for BU911 V cF400V 1 rnA 

for BU912 V cF4S0V 1 rnA 

IE80 Emitter cutoff V EfFSV S rnA 
current (I C =0) 

V CEO (sustColiector-emitter I C =100 rnA 
sustaining voltage for BU91 0 3S0 V 
(18=0) for BU911 400 V 

for BU912 4S0 V 

V CE (sat) 
... Collector-emitter 

for BU91 0 and BU911 
I C =2.SA 18 =SOmA saturation voltage for BU912 1.8 V 

Ic =2A 18 =SOmA 1.8 V All types 
1.8 V Ic =4A I B =200mA 

V BE (sat) 
... Base-em itter for BU91 0 and BU911 

saturation voltage I C =r2.SA I B =SOmA 2.2 V for BU912 
Ic =2A I B =SOmA 2.2 V All types 2.S V Ic =4A I B =200mA 

VF Diode forward voltage IF =4A 2.S V 

* Pulsed: pulse duration = 300 IlS, duty cycle = 1.S% 
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Safe operating areas 

I nternal circuit diagram 
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Saturated switching characteristics 
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MULTIEPITAXIAL MESA NPN 

PRELIMINARY DATA 

HIGH VOLTAGE POWER DARLINGTON 

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

ABSOLUTE MAXIMUM RATINGS 

VCES 

VCEO 

VEBO 

Ic 
ICM 

18 
P tot 
T5t9 
Tj 

Collector-emitter voltage (V BE= 0) 
Collector-emitter voltage (I B= 0) 
Emitter-base voltage (I C= 0) 
Collector current 
Collector peak current 
Base current 
Total power dissipation at T case':::; 25°C 
Storage temperature 
Junction temperature 

MECHANICAL DATA 

5/80 306 

BU 920 BU 921 BU 922 

400V 450V 500V 
350V 400V 450V 

5V 
10A 
15A 
5A 

120W 
-65 to 175°C 

175°C 

Dimensions in mm 



THERMAL DATA 

Rth j-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 V cr400V 1 rnA 
current (V BE=O) for BU921 V cr450V 1 mA 

for BU922 V cr500V 1 mA 
T case= 150°C 
for BU920 V CE=400V 5 mA 
for BU921 V cr450V 5 mA 
for BU922 V cr500V 5 mA 

I CEO Collector cutoff for BU920 V CE=350V 1 mA 
current (I c=O for BU921 V cE=400V 1 mA 

for BU922 V cE=450V 1 mA 

lEBO Emitter cutoff V Es=5V 50 mA 
current (I c =0) 

V CEO (Sus)*Coliector-emitter I c =100 mA 
sustaining voltage for BU920 350 V 
(IB=O) for BU921 400 V 

for BU922 450 V 

V CE (sat) * Collector -em itter Ic =5A I B =50mA 1.8 V 
saturation voltage Ic =7A I B =140mA 1.8 V 

V BE (sat) * Base-emitter Ic =5A I B =50mA 2.2 V 
saturation voltage Ic =7A I B =140mA 2.5 V 

V * F Diode forward IF =7A 2.5 V 
voltage 

Functional test for BU920 
(see test circuit V cE=350V L=7mH 7 A 
figg. 1 and 2) for BU921 and BU922 

V CE=400 L=7mH 7 A 

* Pulsed: pulse duration = 300 ~s, duty cycle = 1.5% 
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Collector-emitter saturation voltage 
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Fig. 1 - Functional test circuit 

DRIVER AND 
CURRENT 
LIMITING 
CIRCUIT 
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Fig. 3 - Clamped Es/b test circuit 
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MULTI EPITAXIAL MESA NPN 

PRELIMINARY DATA 
HIGH VOLTAGE POWER DARLINGTON 

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

ABSOLUTE MAXIMUM RATINGS 

Collector-emitter voltage (V BE= 0) 
Collector-emitter voltage (I B = 0) 
Emitter-base voltage (I c= 0) 
Collector current 
Collector peak current 
Base current 
Total power dissipation at T case ::25°C 
Storage temperature 
Junction temperature 

MECHANICAL DATA 

5/80 312 

BU930 BU931 BU932 

400V 450V 500V 
350V 400V 450V 

5V 
15A 
20A 
1A 

150W 
-65 to 175°C 

175°C 

Dimensions in mm 



THERMAL DATA 

Rth j-case Thermal resistance junction-case 

DU 930 
DU 931 
DU 932 

max 

ELECTRICAL CHARACTERISTICS(T case=2SoC unless otherwise specified) 

Parameter Test conditions Min. Typ. Max. 

ICES Collector cutoff for BU930 V CE=400V 1 
current (I E=O) for BU931 V CE=4S0V 1 

for BU932 V CE=SOOV 1 
T case=1S0°C 
for BU930 V CE=400V 

.. S 
for BU931 V CE=4S0V S 
for BU932 V CE=SOOV S 

ICED Collector cutoff for BU930 V CE=3S0V 1 
current ( I s=O) for BU931 V CE=400V 1 

for BU932 V CE=4S0V 1 

IESO Emitter cutoff V ES=SV SO 
current (I C = 0) 

V CEO (sus) * Collector-emitter I C =100mA 
sustaining voltage for BU930 3S0 

for BU931 400 
for BU932 4S0 

V CE (sat) * Collector-emitter for BU930and BU931 
saturation voltage Ic =7A Is =70mA 1.6 

Ic =8A I B =100mA 1.8 
Ic =10A Is =2S0mA 1.8 
for BU932 
Ic =8A Is =1S0mA 1.8 

VSE(sat) * Base-emitter for BU930and BU931 
saturation voltage Ic =8A Is =100mA 2.2 

I c =10A Is =2S0mA 2.S 
for BU932 
Ic =8A Is =1S0mA 2.2 
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°C/W 

Unit 

mA 
rnA 
rnA 

mA 
rnA 
rnA 

mA 
rnA 
rnA 

mA 

V 
V 
V 

V 
V 
V 

V 

V 
V 

V 



ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions 

V * F Diode forward IF =10A 
voltage 

Functional test for BU930 
(see test circuit V CE=350V L=7mH 
figg. 2 and 3) for BU931 and BU932 

V CE=400V L=7mH 

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

Safe operating areas 

I nternal circuit diagram 
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EPITAXIAL PLANAR NPN 

MEDIUM POWER TRANSISTOR 

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

ABSOLUTE MAXIMUM RATINGS 

Collector-base voltage (I E = 0) 
Collector-emitter voltage (I B = 0) 
Emitter-base voltage ( I c = 0) 
Collector current 
Base current 
Total power dissipation at T case:O;1 00 °C 
Storage temperature 
Junction temperature 

MECHANICAL DATA 

5/80 
318 

100 V 
80 V 
8 V 
5 A 

0.5 A 
30 W 

-65 to 200°C 
200 °C 

Dimensions in mm 



BUR 10 

THERMAL DATA 

Rth j-case Thermal resistance junction-case 

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

Parameter Test conditions Min_ Typ. Max. Unit 

IcBO Collector cutoff V CB=60V 0.1 IlA 
current (I E=O) 

IcEV Collector cutoff V CE=100V 10 IlA 
current (V EB=0.5V) T case=150°C 

V CE=60V 50 IlA 

. ICEO Collector cutoff V CE=50 1 IlA 
current (I B = 0) 

lEBO Emitter cutoff V Es=5V 0.1 IlA 
current (lc=O) VEB =8V 10 IlA 

V CEO (susl *Collector-emitter 
sustaining voltage Ic =50mA 80 V 
(lB=O) 

V CE (sat) 
>I< Collector-emitter Ic =1A IB =100mA 0.25 V 

saturation voltage Ic =5A IB =0.5A 1 V 

V BE(satl 
... Base-emitter Ic 

saturation voltage 
=1A IB =100mA 1.2 V 

VBE '" Sase-emitter voltage Ic =1A V CE=2V 1.2 V 

h FE >I< DC current gain Ic =10mA V CE=2V 30 -
Ic =1A V CE=2V 40 120 -
Ic =5A V CE=5V 15 -
Tease =-55 °C 
Ic =1A V CE=2V 10 -

CCBO Collector-base IE =0 V cs=1 OV 125 pF 
capacitance f =1 MHz 
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ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions Min. Typ. Max. Unit 

fT Transition Ie =0.5A V eE=10V 50 MHz 
frequency f =10MHz 

ton Turn-on time 80 ns 

(see test circuit) 
ts Storage time 60 ns 

t f Fall time 80 ns 

'" Pulsed: pulse duration =300 /lS, duty cycle s 2% 

Test circuit 
Vee 

20V 

Il 
20A 

02 

5-3653 

Test conditions: I e=1 A: V 88=-1 OV; V I = +45V; Vee"'" 20V 
VI characteristics: tp=1 0 /lS; t, s 15 ns; t f s15 ns; duty cycle s 2% 
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EPITAXIAL PLANAR NPN 

HIGH VOLTAGE SWITCHING TRANSISTOR 

The BUR 11 is a silicon epitaxial planar transistor in Jedec TO-63 metal case designed 
for high power switching applications. This device has been qualified by the European 
Space Agency (E.S.A.) to be used in switching equipment for space applications. 

ABSOLUTE MAXIMUM RATINGS 

Collector -base voltage ( I E = 0) 
Collector-emitter voltage (I s= 0) 
Emitter-base voltage (I c= 0) 
Collector current 
Base current 
Total power dissipation at T case::;25°C 
Storage temperature 
Junction temperature 

MECHANICAL DATA 

321 

300 V 
200 V 

7 V 
20 A 

7 A 
175 W 

-55 to 200°C 
200 °C 

Dimensions in mm 

5/80 



THERMAL DATA 

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

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

Parameter Test conditions Min. Typ. Max. Unit 

ICBO Collector cutoff T case=150°C 
current (I E=O) V CB=240V 100 itA 

ICES Collector cutoff V CE=240V 1 itA 
current (V BE= 0) 

lEBO Emitter cutoff V EB=5V 0.2 itA 
current (I C = 0) 

V CEO (sus) *Collector-emitter 
sustaining voltage 

Ic =100mA 200 V 

(IB=O) 

VCE (sat) * Collector-emitter Ic =10A IB =1A 0.8 V 
saturation voltage 

V BE (sat) * Base-emitter Ic =10A I B =1A 1.4 V 
saturation voltage 

h FE * DC current gain Ic =10A V cE=5V 15 -
Ic =5A V cE=5V 20 -

CCBO Collector-base IE =0 V CE=10V 250 pF 
capacitance f =1 MHz 

15th Second breakdown V CE=30V t = 1 sec 4 A 
collector current 
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ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions Min. Typ. Max. Unit 

ton Turn-on time Ic =10A 
V ce=100V 

161 =2A 0.5 IlS 

ts Storage time 1 IlS 
Ie =10 I 61=-1 62=2A 

t f Fall time Vee=100V 0.3 IlS 

* Pulsed: pulse duration = 300 Ilsec duty cycle ~ 2% 

G -3967 
Safe operating areas Ie· 6 

30 
Ie MAX PULSED PULSE OPERATIO~ 

I " '1.." \ 
10 }Js 
100}JS 

Ie MAX ,ori ~ " " k-\ -- O,5ms 
lms 
10ms 

(Al 

10 

I--- De OPERATION 1 
I I III 1\ \ 
II III \\ 

~ FOR SINGLE NON '\ \ REPETITIVE PULSE 

-

i '" " 10-1 
4 6 6 4 6 6 4 6 6 

10 VeE (V l 
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BUR 12 
EPITAXIAL PLANAR NPN 

MEDIUM POWER SWITCH 

The BUR 12 is a silicon epitaxial planar transistor in Jedec TO-59 metal case. This 
device has been qualified by the European Space Agency (E.S.A.) to be used in me
dium power switching equipment for space applications. 

ABSOLUTE MAXIMUM RATINGS 

Collector-base voltage (I E= 0) 
Collector-emitter voltage (I B = 0) 
Emitter-base voltage (I c= 0) 
Collector current 
Base current 
Total power dissipation at T case ::::25°C 
Storage temperature 
Junction temperature 

MECHANICAL DATA 

325 

200 V 
120 V 

6 V 
10 A 
3 A 

40 W 
-55to 200°C 

200 °C 

Dimensions in mm 

5/80 



THERMAL DATA 

Rth j-case Thermal resistance junction-case max 4.37 °C/W 

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

Parameter Test conditions Min. Typ. Max. Unit 

ICES Col/ector cutoff V CE=150V 1 IiA 
current (V BE=O) 

lEBO Emitter cutoff V EB=5V 1 IiA 
current ( I c = 0) 

V CEO (sus) "'Col/ector-emitter Ic =50mA 120 V 
sustaining voltage 
(I B=O) 

V CE (sat) '" Col/ector-emitter Ic =5A I B =0.5A 0.5 V 
saturation voltage 

V BE(sat) * Base-emitter Ic =5A I B =0.5A 1.4 V 
saturation voltage 

h FE '" DC current gain Ic =1A V CE=5V 80 140 -
Ic =5A V CE=5V 40 -

CCBO Col/ector-base IE=O V CE=1 OV 150 pF 
capacitance f =1 MHz 

Isib Second breakdown V CE=13V t = 0.5s 2 A 
col/ector current 

ton Turn-on time Ic =1A I B1 =0.1A 200 
Vcc=20V 

ns 

ts Storage time 2 I IlS 
Ic =1A IS1=-1 B2=0.1A 

t, Fal/ time Vcc=20V 150 ns 

'" Pulsed: pulse duration = 300 liS, duty cycle::; 2% 
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BUR 13 
MUl TIEPITAXIAl PLANAR NPN 

PRELIMINARY DATA 

HIGH CURRENT, HIGH SPEED, HIGH POWER TRANSISTOR 

The BUR 13 is a silicon multipitaxial planar N PN transistor in Jedec T0-63 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 (18=0) 
Emitter-base voltage (I c= 0) 
Collector current 
Collector peak current (tp=10 ms) 
Base current 
Total power dissipation at T case::::25°C 
Storage temperature 
Junction temperature 

MECHANICAL DATA 
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200 V 
125 V 

8 V 
70 A 

100 A 
10 A 

250 W 
-65 to 200°C 

200 °C 

Dimensions in mm 

5/80 



THERMAL DATA 

~h j-case Thermal resistance junction-case max 0.7 °C!W 

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

Parameter Test conditions Min. Typ. Max. Unit 

'CBO Collector cutoff V CBo=200V 
current ( I E=O) T case=25°C 200 !LA 

T case=150°C BOO !LA 

lEBO Emitter cutoff V EB=7V 500 !LA 
current (I C = 0) 

V CEO (sus) *Collector-emitter Ic =100mA 125 V 
sustaining voltage 

VCE (sat) * Collector-emitter Ic =15A IB =0.75A 0.7 V 
saturation voltage 'c =25A 'B =1.25A 1.2 V 

Ic =40A 'B =4A 1.5 V 
Ic =50A 'B =5A 1.B V 

VBE(Sat) * Base-emitter Ic =25A 'B =1.25A 1.5 V 
saturation voltage Ic =50A Is =5A 2.5 V 

h FE >I< DC current gai n Ic =25A V cE=5V 20 100 -
Ic =50A V cE=5V 15 -

fT Transition frequency Ic =1A V cE=5V 15 40 MHz 
f = 1 MHz 

ton Turn-on time Ic =50A I S1 =5A 
V cc=30V 0.6 1 !LS 
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ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions 

ts Storage time 

Ic =50A I 81 =-1 82 =5A 

tf Fall time V cc=30V 

IsAl Second breakdown V CE=16V t =1s 
collector current 

Unclamped Es/b R 8E=20n V 8~-4 V 
Collector current L = 5 OJ.! H 

* Pulsed: pulse duration =300 J.!S, duty cycle = 1 % 

Safe operating areas Ie 8 

( A) 5 
~ 

BUR 13 

Min. Typ. Max. Unit 

0.51.5 J.!s 

0.1 0.5 J.!s 

15.6 A 

25 A 
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MULTIEPITAXIAL PLANAR NPN 

PRELIMINARY DATA 
HIGH CURRENT, HIGH SPEED, HIGH POWER TRANSISTOR 

The BUR 20 is a silicon multiepitaxial planar N PN transistor in modified Jedec TO-3 
metal case, intended for use in switching and linear applications in military and indu
strial equipment. 

ABSOLUTE MAXIMUM RATINGS 

VC80 

VCEX 

VCEO 
VE80 

Ic 
ICM 

18 
Ptot 
Tstg 
Tj 

Collector-base voltage (I E= 0) 
Collector-emitter voltage (V 8~ 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 

MECHANICAL DATA 

5/80 
334 

200 
200 
125 

7 
50 
75 
15 

250 
-65to 200 

200 

V 
V 
V 
V 
A 
A 
A 
W 
°C 
°C 

Dimensions in mm 



BUR 20 

THERMAL DATA 

~h j-case Thermal resistance junction-case max 0.7 °C/w 

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

Parameter Test conditions Min. Typ. Max. Unit 

ICEO Collector cutoff V CE=125V 1 mA 
current (I B=O) 

ICEX Collector cutoff V CE=200V VBF~1.5V 0.5 mA 
current V cE=200V V BF-1.5V 6 mA 

T case=125°C 

lEBO Emitter cutoff VEB=7V 1 mA 
current (I C = 0) 

V CEO (sus) ·Collector-em itter Ic =200mA 125 V 
sustaining voltage 

VCE(sat) • Collector-emitter Ic =25A IB =2A 1 V 
saturation voltage Ic =50A I B =5A 1.5 V 

VBE(Sat) * Base-emitter Ic =25A IB =2A 2.0 V 
saturation voltage ic =50A IB =5A 2.5 V 

h FE * DC current gain Ic =25A V CE=2V 15 60 -
Ic =50A V CE=4V 10 -

Ism Second breakdown 
collector current 

V CE=20V t =1s 12.5 A 
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ELECTRICAL CHARACTERISTICS(continued) 

Ie 
(A) 75 

50 

10 

1 

Parameter Test conditions Min. Typ. Max. Unit 

fT Transition frequency Ic =1A V CE=1SV 10 24 MHz 
f =10MHz 

ton Tum-on time Ie =SOA 181 =SA 0.45 1.S /J.s 
(fig. 2) Vee=60V 

ts Storage time 0.6S 1.2 liS 
(fig. 2) 

Ie =SOA 181 =SA 

tl Fall time 
182 =-SA Vec=60V 

0.12 0.3 liS 
(fig. 2) 

Clamped Es/b V clamp=12SV SO A 
Collector current L =5001lH 
(fig. 1) 

* Pulsed: pulse duration =300 IlS, duty cycle ~2% 

Safe operating areas Derating curves 
G l, 19 3 G 3665 
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Thermal transient response 
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TEST CONDITIONS: 
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TEST CONDITIONS: 
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MUL TIEPITAXIAL PLANAR NPN 

PRELIMINARY DATA 

HIGH CURRENT, HIGH SPEED, HIGH POWER TRANSISTOR 

The BUR 21 is a silicon multiepitaxial planar NPN transistor in modified Jedec TO-3 
metal case, intended for use in switching and linear applications in military and indu
strial equipment. 

ABSOLUTE MAXIMUM RATINGS 

VCBO 

VCEX 
VCEO 
VEBO 

Ic 
ICM 

IB 
Ptot 
Tstg 
Tj 

Collector-base voltage (I E = 0) 
Collector-emitter voltage (V B~ -1.5V) 
Collector-emitter voltage ( I B = 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 

MECHANICAL DATA 

5/80 
340 

300 V 
300 V 
200 V 

7 V 
40 A 
50 A 
8 A 

250 W 
-65 to 200 DC 

200 DC 

Dimensions in mm 



BUR 21 

THERMAL DATA 

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

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

Parameter Test conditions Min. Typ. Max. Unit 

ICEO Collector cutoff V CE=200V 1 mA 
current ( I s=O) 

ICEX Collector cutoff V CE=300V V sr-1.5V 0.5 mA 
current V cE=300V V sr-1.5V 6 mA 

Tcase=125°C 

IESO Emitter cutoff V Es=7V 1 mA 
current (I C = 0) 

V CEO (sus) "'Collector-emitter Ic =200mA 200 V 
sustaining voltage 

VCE(sat) '" Collector-emitter Ic =12A Is =1.2A 0.3 0.6 V 
saturation voltage Ic =25A Is =3A 0.7 1.5 V 

Ic =30A Is =5A 0.9 1.5 V 

VSE(sat) '" Base-emitter Ic =25A Is =3A 1.5 1.8 V 
saturation voltage Ic =30A Is =5A 2.2 V 

h FE '" DC current gain Ic =12A V CE=2V 15 60 -
Ic =25A V cE=4V 10 -

Isib Second breakdown V cE=140V t =1s 0.15 A 
collector current V cE=20V t =15 12.5 A 

fr Transition frequency V CE=15V I C =1A 10 20 MHz 
f =10MHz 
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ELECTRICAL CHARACTERISTICS(continued) 

Ic 
(Al 5 

10 

Parameter Test conditions Min. Typ. Max. Unit 

I 
ton Turn-on time Ic =25A I B1 =3A 0.25 1 itS 

(fig. 2) V cc=100V 

ts Storage time 1 1.8 itS 
(fig. 2) 

Ic =25A I B1 =3A 

tf Fall time 
I B2 =-3A V cc=100V 

0.2 0.4 itS 
(fig. 2) 

Clamped Esrb V c,am8=200V 30 A 
Collector current L =5 OltH 
(fig. 1) 

* Pulsed: pulse duration =300 itS, duty cycle ":2% 

Safe operating areas Derating curves 
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TEST CONDITIONS: 
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MULTIEPITAXIAL PLANAR NPN 

PRELIMINARY DATA 

HIGH CURRENT, HIGH SPEED, HIGH POWER TRANSISTOR 

The BUR 22 is a silicon multiepitaxial planar N PN transistor in modified Jedec TO-3 
metal case, intended for use in switching and linear applications in military and indu-
strial equipment. -

ABSOLUTE MAXIMUM RATINGS 

VCBO 

VCEX 
VCEO 

VEBO 

Ic 
ICM 

IB 
Ptot 
Tstg 

Tj 

Collector-base voltage (I E=O) 
Collector-emitter voltage (V BF 1.5V) 
Collector-emitter voltage (I B= 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 DC 
Storage temperature 
Junction temperature 

MECHANICAL DATA 

5/80 
346 

350 
350 
250 

7 
40 
50 
10 

250 
-65 to 200 

200 

V 
V 
V 
V 
A 
A 
A 
W 
°C 
°C 

Dimensions in mm 



BUR 22 

THERMAL DATA 

~h j-case Thermal resistance junction-case max 0_7 °C/W 

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

Parameter ~ Test conditions Min. Typ. Max. Unit 

IcEO Collector cutoff V CE=250V 1 rnA 
current ( I B=O) 

IcEX Collector cutoff V CE=350V V Br-1.5V 0.5 rnA 
current V CE=350V V Br-1.5V 6 rnA 

T case=125°C 

lEBO Emitter cutoff VEB=7V 1 rnA 
current (I C = 0) 

V CEO (sus) *Collector-emitter Ic =200mA 250 V 
sustaining voltage 

VCE(sat) * Collector-emitter Ic =10A IB =1A 0.3 1 V 
saturation voltage Ic =20A I B =2.5A 0.5 1.5 V 

Ic =25A IB =4A 0.7 1.5 V 

V BE(sat) * Base-emitter Ic =20A I B =2.5A 1.4 1.8 V 
saturation voltage Ic =25A I B =4A 2.2 V 

h FE * DC current gain Ic =10A V CE=4V 15 60 -

Ic =20A V CE=4V 10 -

Isib Second breakdown V CE=140V t =1s 0.15 A 
collector current V CE=20V t =1s 12.5 A 

fT Transition frequency V CE=15V Ic =1A 10 20 MHz 
f =10MHz 
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ELECTRI CAL CHARACTERISTICS (continued) 

Parameter Test conditions Min. Typ. Max. Unit 

ton Turn-on time Ie =20A I B =2.5A 0.25 1 ILS 
(fig. 2) Vec=100V 

ts Storage time 1.25 2 ILS 
(fig. 2) 

Ie =20A I B1 =2.5A 

tf Fall time 
I B2 =-2.5A V cc=100V 

0.18 0.5 ILS 
(fig. 2) 

Clamped Esib V c,am8=250V 25 A 
Collector current L =5 OILH 
(fig. 1) 

'" Pulsed: pulse duration =300 ILS, duty cycle ~2% 
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TEST CONDITIONS: 

7 V ;;. I-vss I ~ 2V 

Ie {I s =8 
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NlULTIEPITAXIAL MESA NPN 

PRELIMINARY DATA 

HIGH VOLTAGE POWER SWITCH 

The BUR 23 is a silicon multiepitaxial mesa NPN transistor in modified Jedec 
TO-3 metal case, intended for use in power switching applications in military 
and industrial equipments. 

ABSOLUTE MAXIMUM RATINGS 

VCES 

VCEO 

VESO 

Ic 
ICM 

Is 
Ptot 

Tstg 

Tj 

Collector-emitter voltage (VSE = 0) 
Collector-emitter voltage (Is = 0) 
Emitter-base voltage (Ic = 0) 
Collector current 
Collector peak current (tp :;:; 10ms) 
Base current 
Total power dissipation at Tease :;:;25°C 
Storage temperature 
Junction temperature 

MECHANICAL DATA 

5/80 
352 

400 
325 

7 
30 
40 
10 

250 
-65 to 200 

200 

v 
V 
V 
A 
A 
A 

W 
°C 
°C 

Dimensions in mm 



BUR 23: 

THERMAL DATA 

Rlh j-ease Thermal resistance junction-case max 0.7 °C/W 

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

Parameter Test conditions 

ICES Collector cutoff VCE = 400V 
current (V8E = 0) VCE = 400V Tease = 125°C 

ICEO Collector cutoff VCE = 325V 
current (18 = 0) 

IE80 Emitter cutoff VE8 = 7V 
current (Ic = 0) 

VCEO (Sus)*Collector-emitter Ic = 100mA 
sustaining voltage 
(18 = 0) 

VCE (sal) * Collector~emitter Ic = 20A 18 = 4A 
saturation voltage Ie = 15A 18 = 2A 

V8E (sal) * Base-emitter Ie = 20A 18 = 4A 
saturation voltage 

ton Turn-on time 

ts Storage time Ie = 20A Vee = 250V 
181 = -182 = 4A 

tl Fall time 

* Pulsed: pulse duration = 300j.ts, duty cycle ~2%. 

353 

Min_ Typ. Max. Unit 

500 f.LA 
3 rnA 

1 rnA 

1 rnA 

325 V 

1.5 V 
1.5 V 

1.6 V 

0.75 f.Ls 

3 f.LS 

0.8 f.Ls 



MUl TIEPITAXIAL MESA NPN 

PRELIMINARY DATA 

HIGH VOLTAGE POWER SWITCH 

The BUR 24 is a silicon multiepitaxial mesa NPN transistor in modified Jedec 
TO-3 metal case, intended for use in power switching applications in military 
and industrial equipments. 

ABSOLUTE MAXIMUM RATINGS 

VCES 
VCEO 

VESO 

Ic 
ICM 

Is 
Ptot 

Tstg 

Tj 

Collector-emitter voltage (VSE = 0) 
Collector-emitter voltage (Is = 0) 
Emitter-base voltage (Ic = 0) 
Collector current 
Collector peak current (tp .:; 10ms) 
Base current 
Total power dissipation at Tease .:;25°C 
Storage temperature 
Junction temperature 

MECHANICAL DATA 

5/80 
354 

450 
400 

7 
30 
40 
10 

250 
-65 to 200 

200 

v 
V 
V 
A 
A 
A 

W 
°C 
°C 

Dimensions in mm 



BUR 24 

THERMAL DATA 

Rlh j-ease Thermal resistance junction-case max 0.7 °C/W 

ELECTRICAL CHARACTERISTICS (Tease = 2SoC unless otherwise specified) 

Parameter Test conditions 

ICES Collector cutoff VCE = 4S0V 
current (VBE = 0) VCE = 4S0V Tease = 12SoC 

ICED Collector cutoff VCE = 400V 
current (IB = 0) 

lEBO Emitter cutoff VEB = 7V 
current (Ic = 0) 

VCEO (sus)'Coliector-emitter Ic = 100mA 
sustaining voltage 
(IB = 0) 

VCE (sal) 
, 

Collector-emitter Ic = 20A IB = SA 
saturation voltage Ic = 1SA IB = 2.SA 

VBE (sal) 
, 

Base-emitter Ic = 20A IB = SA 
saturation voltage 

ton Turn-on time 

ts Storage time Ic = 20A Vcc = 2S0V 
IB1 = -IB2 = SA 

tf Fall time 

'Pulsed: pulse duration = 300p-s, duty cycle ::;;2%. 

355 

Min. Typ. Max. Unit 

SOO f.LA 
3 rnA 

1 rnA 

1 rnA 

400 V 

1.S V 
1.S V 

1.8 V 

0.7 f.Ls 

3 f.Ls 

0.8 f.Ls 



MUL TIEPITAXIAL PLANAR NPN 

PRELIMINARY DATA 

HIGH CURRENT, HIGH SPEED, HIGH POWER TRANSISTOR 

The BUR 50 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=O) 
Collector-emitter voltage (I s= 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~25DC 
Storage temperature 
Junction temperature 

MECHANICAL DATA 

5/80 356 

200 V 
125 V 
10 V 
70 A 

100 A 
20 A 

350 W 
-65 to 200 DC 

200 OC 

Dimensions in mm 



THERMAL DATA 

~h j-case Thermal resistance junction-case max 0.5 DC/W 

ELECTRICAL CHARACTERISTICS(T case=25 DCunless otherwise specified) 

Parameter Test conditions Min. Typ. Max. Unit 

Icso Collector cutoff Vcs=200V 0.2 mA 
current (I E= 0) V cs=200V 2 mA 

Tcase=125 DC 

IcEO Collector cutoff V CE=125V 1 mA 
current (I s=O) 

IESO Emitter cutoff V Es=7V 0.2 mA 
current (I C = 0) 

V CEO (sus) ·Collector-emitter Ic =200mA 125 V 
sustaining voltage 

VESO Emitter-base IE =10mA 10 V 
voltage 
(lc=O) 

VCE(sat) • Collector-emitter Ic =35A Is =2A 1 V 
saturation voltage Ic =70A Is =7A 0.8 1.5 V 

VSE(sat) • Base-emitter Ic =35A Is =2A 1.8 V 
saturation voltage Ic =70A Is =7A 1.6 2 V 

hFE • OCcurrent gain Ic =5A V CE=4V 20 100 -
Ic =50A V CE=4V 15 -

Isth Second breakdown 
collector current 

V cE=20V t =1s 17.5 A 

fT Transition frequency I c =1A V CE= 5V 10 16 MHz 
f =1 MHz 
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ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions Min. Typ. Max. Unit 

ton Turn-on time Ie =70A 181 =7A 0.5 1.2 ~s 
(fig. 2) Vec=60V 

ts Storage time 0.82 2 ~s 
(fig. 2) 

I c =70A 181 =7A 

tf Fall time 
I B2 = .. 7A Vec=60V 

0.1 0.5 ~s 
(fig. 2) 

Clamped Estb VClamo=125V 70 A 
Chllector current L=5 O~H 
(fig. 1) 

... Pulsed: pulse duration =300 ~S, duty cycle:52% 

Safe operating areas Derating curves 
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MUL TIEPITAXIAL PLANAR NPN 

PRELIMINARY DATA 

HIGH CURRENT, HIGH SPEED, HIGH POWER TRANSISTOR 

The BUR 51 is a silicon multiepitaxial planar NPN transistor in modified Jedec TO-3 
metal case, intended for use in switching and linear applications in military and indu
strial equipment. 

ABSOLUTE MAXIMUM RATINGS 

Collector-base voltage ( I E = 0) 
Collector-emitter voltage (I B= 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 

MECHANICAL DATA 

5/80 362 

300 V 
200 V 
10 V 
60 A 
80 A 
16 A 

350 W 
-65 to 200°C 

200 °C 

Dimensions in mm 



B.UR 51 

THERMAL DATA 

Rth 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 

ICBO Collector cutoff Vcs=300V 0.2 rnA 
current (I E=O) VcB=300V 2 mA 

T case=125°C 

IcEO Collector cutoff V CE=200V 1 rnA 
current (I B=O) 

lEBO Emitter cutoff V EB=7V 0.2 rnA 
current (I C = 0) 

V CEO (sus) "'Collector-emitter Ic =200mA 200 V 
sustaining voltage 

VEBO Emitter-base 
voltage 

I E =10mA 10 V 

(Ic =0) 

VCE(sat) '" Collector-emitter Ic =30A Is =2A 1 V 
saturation voltage Ic =50A Is =5A 0.9 1.5 V 

VSE(sat) '" Base-emitter Ic =30A Is =2A 1.8 V 
saturation voltage Ic =50A Is =5A 1.55 2 V 

hFE '" DC current gain Ic =5A V CE=4V 20 100 -
Ic =50A V cE=4V 15 -

Ism Second breakdown V CE=20V t =1s 17.5 A 
collector current 

fT Transition frequency Ic =1A V CE=5V 10 16 MHz 
f =1MHz 
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ELECTRICAL CHARACTERISTI CS (continued) 

Ie 

(A) 

10' 

10 

Parameter Test conditions Min. Typ. Max. Unit 

ton Turn-on time Ie =50A 181 =5A 0.35 1 I1S 
(fig. 2) V cc=100V 

ts Storage time 0.9 2 I1S 
(fig. 2) 

Ie =50A 181 =5A 

t, Fall time 
I B2 =-5A V cc.=100V 

0.24 0.6 Ils 
(fig. 2) 

Oamped Esib V c,amll=200V 50 A 
Collector current l =5 OI1H 
(fig. 1) 

... Pulsed: pulse duration =300 I1S, duty cycle ~2% 
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TEST COND1TIONS' 

7V ... I-vss I ;> 2V 

Ic/IS=IO 

t P = adjusted for 
nommal Ie 

RSB ~ lfi 

':'0 V 
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MUL TIEPITAXIAL PLANAR NPN 

PRELIMINARY DATA 

HIGH CURRENT, HIGH SPEED, HIGH POWER TRANSISTOR 

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

ABSOLUTE MAXIMUM RATINGS 

Collector-base voltage (I E = 0) 
Collector-emitter voltage (I B = 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 

MECHANICAL DATA 

5/80 
368 

350 V 
250 V 
10 V 
60 A' 
80 A 
16 A 

350 W 
-65 to 200°C 

200 °C 

Dimensions in mm 



THERMAL DATA 

Rth j-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 

Icso Collector cutoff Vcs=350V 0.2 rnA 
current (I E=O) Vcs=350V 2 mA 

T case=125 °C 

I CEO Collector cutoff V CE=250V 1 mA 
current (I s=O) 

IESO Emitter cutoff V Es=7V 0.2 mA 
current ( I c = 0) 

V CEO (sus) "'Collector-emitter Ic =200mA 250 V 
sustaining voltage 

VESO Emitter-base 
voltage 

IE =10mA 10 V 

(lc =0) 

VCE(sat) 
... Collector-emitter Ic =25A Is =2A 1 V 

saturation voltage Ic =40A Is =4A 0.701.5 V 

VSE(sat) ... Base-emitter Ic =25A Is =2A 1.8 V 
saturation voltage Ic =40A Is =4A 1.5 2 V 

hFE ... DC current gain Ic =5A V CE=4V 20 100 -
Ic =40A V CE=4V 15 -

Isth Second breakdown V CE=20V t =1s 17.5 A 
collector current 

fr Transition frequency Ic =1A V CE=5V 10 16 MHz 
f =1 MHz 

ton Turn-on time Ic =40A I S1 =4A 0.3 1 IlS 
(fig. 2) V cc=100V 
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ELECTRICAL CHARACTERISTICS(continued) 

Parameter Test conditions Min. Typ. Max. Unit 

ts Storage time 1.2 2 ~s 
(fig. 2) 

I c =40A 181 =4A 

t f Fall time 
182 ~4A V cc=100V 

0.20 0.6 ~s 
(fig. 2) 

Clamped Estb V c,am8=250V 40 A 
Collector current L =5 O~H 
(fig. 1) 

* Pulsed: pulse duration =300 IlS. duty cycle ""2% 
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TEST CONDITIONS' 

7V;. l-vsB I ;. 2V 
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TEST CONDITIONS: 
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pulse width =1O)Js 
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MUL TIEPITAXIAL MESA PNP 

PRELIMINARY DATA 
HIGH VOLTAGE POWER SWITCH 

The BUW 22, BUW23 are silicon multiepitaxial mesa PNP transistors in Jedec TO-3 
metal case, particularly intended for high voltage, fast switching applications. 
The complementary NPN types are the BUW 24 and BUW 25 respectively. 

ABSOLUTE MAXIMUM RATINGS 

Collector-emitter voltage (V BE= 0) 
Collector-emitter voltage (I B= 0) 
Emitter-base voltage (I c= 0) 
Collector current 
Base current 
Total power dissipation at T case::; 25°C 
Storage temperature 
Junction temperature 

MECHANICAL DATA 

5/80 
374 

BUW22 BUW23 

-400V -450V 
-350V -400V 

-5V 
-10A 
-4A 

100W I 125W 
-65 to 200°C 

200°C 

Dimensions in mm 



THERMAL DATA 

Rth j-case 
Rth j-case 

Thermal resistance junction-case for BUW 22 
Thermal resistance junction-case for BUW 23 

BUW 22 
BUW 23 

max 
max 

1.75 °C/W 
1.4 °C/W 

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

Parameter Test conditions Min. Typ. Max. .Unit 

ICES Collector cutoff for BUW22 V CE=-400V -500 I1A 
current (V BE= 0) for BUW23 V cF-450V -500 I1A 

ICES Collector cutoff T case= 125°C 
current (V BE=O) for BUW22 V cF-400V -3 mA 

for BUW23 V cF-450V -3 mA 

lEBO Emitter cutoff V Es=-5V -1 mA 
current (I C =0) 

V CEO (sus) "'Collector-emitter I C =-100 mA 
sustaining voltage for BUW22 -350 V 
(I B=O) for BUW23 -400 V 

V CE (sa\)'" Collector-emitter for BUW22 Ic =-2.5A -1.5 V 
saturation voltage· I B =-0.5A 

for BUW23 Ic =-3A -1.5 V 
I B =-0.6A 
Ic =-4A -1.5 V 
I B =-1.A 

VBE (sat) '" Base-emitter for BUW22 Ic =-2.5A -1.4 V 
saturation voltage IB =-0.5A 

for BUW23 Ic =-3A -1.3 V 
IB =-0.6A 
Ic =-4A -1,5 V 
IB =-1A 

hFE * DC current gain J c =-1A V cF-5V 
for BUW22 10 -

for BUW23 15 -

'" Pulsed: pulse duration = 300 IlS, duty cycle = 1.5% 
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ELECTRICAL CHARACTERISTlCS(continued) 

Parameter Test conditions 

ton Tur-on time for BUW22 Ie =-2.5A 
181 =-0.5A Vee=-250V 
for BUW23 Ie =-3A 
181 =·0.6A Vee=-250V 

ts Storage time for BUW22 
Ie =~2.5A V ec=-250V 

tf Fall time 
181 =-0.5.6. 182 =1.25A 

ts Storage time 
for BUW23 
Ie =-3A V cc=-250V 

tf Fall time 
181 =-0.6A 182 =1.5A 

*Pulsed: pulse duration = 300/J-s. duty cycle = 1.5% 

Safe operating areas 
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Satured switching characteristics 
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MULTIEPITAXIAL BIPLANAR NPN 

HIGH VOLTAGE POWER SWITCH 

The BUW 24 is a silicon multi epitaxial biplanar® NPN transistor in Jedec TO-3 metal case, 
particularly intended for high voltage, fast switching and industrial applications. 
The complementary PNP type is the BUW 22. 

ABSOLUTE MAXIMUM RATINGS 

Collector-emitter voltage (VBE = 0) 
Collector-emitter voltage (lB = 0) 
Emitter-base voltage (Ie = 0) 
Collector current 
Base current 
Total power dissipation at Tease';;; 25°C 
Storage temperature 
Junction temperature 

MECHANICAL DATA 

6177 
380 

450 
350 

7 
10 

4 
100 

-65 to 200 
200 

v 
V 
V 
A 
A 

W 
°C 
°C 

Dimensions in mm 



THERMAL DATA 

Rth I-case Thermal resistance junction-case max 1.75 °G/W 

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

Parameter Test conditions 

ICES Collector cutoff VCE = 450 V 
current (VSE = 0) VCE = 450 V Tease = 1500 G 

IESO Emitter cutoff VES = 5 V 
current (Ic = 0) 

V CEO (sust Collector-emitter Ic = 100mA 
sustaining voltage 
(Is = 0) 

VCE(sat) * Collectorcemitter Ic = 2.5A Is = 0.5A 
saturation voltage 

VSE(sat) * Base-emitter Ic = 2.5A Is = O.5A 
saturation voltage 

hFE * DC current gain Ic =1A VeE = 5V 

fT Transition frequency Ic = 0.5A VeE = 10V 

ton Turn-on time Ie = 2.5A . Vee= 250V 
IS1 = 0.5A 

ts Storage time 
Ie = 2.5A Vee= 250V 

it Fall time IS1 = 0.5A IS2 = -1.25A 

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

381 

Min. Typ. Max. Unit 
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MULTIEPITAXIAL BIPLANAR NPN 

HIGH VOLTAGE POWER SWITCH 

The BUW 25 is a silicon multiepitaxial biplanar@ NPN transistor in Jedec TO-3 metal case. 
It is particularly intended for high voltage, fast switching and industrial applications. 
The complementary PNP type is the BUW 23. 

ABSOLUTE MAXIMUM RATINGS 

Collector-emitter voltage (V BE = 0) 
Collector-emitter voltage (Is = 0) 
Emitter-base voltage (Ie = 0) 
Collector current 
Base current 
Total power dissipation at Tease ~ 25°C 
Storage temperature 
Junction temperature 

MECHANICAL DATA 

6/77 
384 

600 
400 

8 
10 

4 
125 

-65 to 200 
200 

V 
V 
V 
A 
A 

W 
°C 
°C 

Dimensions in mm 



THERMAL DATA 

Rth j-ease Thermal resistance junction-case max 1.4 °C/W 

ELECTRICAL CHARACTERISTICS (Tease 25°C unless otherwise specified) 

Parameter Test conditions 

ICES Collector cutoff VCE ;' 600 V 
current (VSE = 0) VCE = 600 V Tease = 150°C 

ICEO Collector cutoff VCE = 400 V 
current (Is = 0) 

IESO Emitter cutoff 
current (lc = 0) 

VES = 8V 

V CEO (sus) * Collector-emitter Ic = 100 mA 
sustaining voltage 
(Is = 0) 

VCE(sat) * Collector-emitter Ic = 3A Is = 0.6A 
saturation voltage Ic = 4A Is = 1 A 

VSE (sat) * Base-emitter Ic = 3A Is = 0.6A 
saturation voltage Ic = 4A Is = 1 A 

hFE * DC current gain Ic = 1 A VCE = 5 V 
Ic = 8A VCE = 5 V 

fr Transition frequency Ic = 0.5 A VCE = 10 V 

ton Turn-on time Ic = 3A Vcc= 250 V 
IS1 = 0.6 A 

ts Storage time 
Ic = 3A Vcc= 250 V 

tf Fall time IS1 = 0.6 A IS2 = -1.5 A 

* Pulsed: pulse duration = 300 [1s, duty cycle = 1.5% 
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Min. Typ...= Max. Unit 

500 [1A 
2.5 mA 

100 [1A 

1 mA 

400 V 

1.5 V 
1.5 V 

1.3 V 
1.5 V 

15 40 -
4 -

20 MHz 

0.3 0.5 [1s 

1.2 2 [1s 

0.3 0.5 [1s 



IC 

CA) 

10 

Safe operating areas 

IC MAX 

rOC OP.ERATI N 

~FOR SINGLE NON 
REPETITIVE PULSE 

, 6 , 

10 

PULSE o ERATIO 

'\. 

'\. 

, 6. 
10' 

I 

5 • 0-2 , 

16~~ 

I" 100HS 

1m. 

10m. 

III 

I11111 
, 6' 
VCE CV) 

Collector-emitter saturation voltage 

) VCE(sat 

CV) 

0.5 

hFE=5 

........... 

. . 

6-253711 

/ 
./ 

IC CA) 

386 

DC current galll 

• 
• 
, 

~ 
2 

10 

6 • 
10-1 

~ 
~ 

VCE=5V ~ 

G-2542 11 

• • 
IC CA) 

Collector-emitter saturation voltage 

G-2S41 
VCE(. 

CV) 

Ic ·4A 

3A 

2A 

IA 

I\, 1'0. 

0.5 ~5 Ie CA) 



0.5 

Ceeo, 
(pF) 

10' 

10 

Base-emitter saturation voltage 

hFE=S 

./ 

.......... 

, , 

Collector-base capacitance 

, 
10 

'" 
, " 

10' 

G-253B11 

,-

IC (A) 

(;....2544 

, " 
Vee (V) 

387 

10 

I 
(~s) 

Small signal current gain 

\ 

, , , 
1 

IC·o.SA 

VCE=10V 

1\ 
, " 

10 

- 704 

, , , 
f (MHz) 

Saturated switching characteristics 

G-254711 

Vee .2S0V 
hFPS 
1~=-le/2 

--- -Is-"""", 

~ 

If -- / 

---' ........" 
Ion ...... 

, 
Ie (A) 



MULTIEPITAXIAL BIPLANAR NPN 

HIGH VOLTAGE POWER SWITCH 

The BUW 26 is a silicon multiepitaxial biplanar® NPN transistor in Jedec TO-3 metal case. 
It is particularly intended for high voltage, fast switching and industrial applications. 

ABSOLUTE MAXIMUM RATINGS 

Collector-emitter voltage (VBE = 0) 
Collector-emitter voltage (IB = 0) 
Emitter-base voltage (Ie = 0) 
Collector current 
Base current 
Total power dissipation at Tease';;; 25°C 
Storage temperature 
Junction temperature 

MECHANICAL DATA 

6/77 
388 

800 V 
450 V 

8 V 
10 A 

4 A 
125 W 

-65 to 200°C 
200 °C 

Dimensions in mm 



>BUW2& 

THERMAL DATA 

Rth j-case Thermal resistance junction-case max 1.4 °C/W 

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

Parameter Test conditions 

ICES Collector cutoff VCE = 800 V 
current (VSE = 0) VCE = 800 V T case = 150°C 

ICEO Collector cutoff VCE = 450 V 
current (Is = 0) 

IESO Emitter cutoff VES = 8V 
current (lc = 0, 

V CEO (sust Collector-emitter Ic = 100mA 
sustaining voltage 
(Is = 0) 

VCE (sat)* Collector-emitter Ic = 3A Is = 0.6A 
saturation voltage Ic =4A Is = 1 A 

VSE (sat) * Base-emitter Ic =3A Is = 0.6A 
saturation voltage Ic =4A Is = 1 A 

hFE * DC current gain Ic = 1 A VCE = 5V 
Ic =8A VCE = 5V 

fT Transition frequency Ic = 0.5 A VCE = 10 V 

ton Turn-on time Ic =3A Vcc= 250 V 
IS1 = 0.6 A 

1. Storage time 
Ic =3A Vcc= 250 V 

1t Fall time IS1 = 0.6 A IS2 = -1.5A 

* Pulsed: pulse duration = 300 [1s, duty cycle = 1.5% 
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Min. Typ. Max. Unit 
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MULTIEPITAXIAL MESA PNP 

PRELIMINARY DATA 
HIGH VOLTAGE POWER SWITCH 

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

ABSOLUTE MAXIMUM RATINGS 

Collector-emitter voltage (V BE= 0) 
Collector-emitter voltage (I B= 0) 
Emitter-base voltage (I c= 0) 
Collector current 
Base current 
Total power dissipation at T case:s;25°C 
Storage temperature 
Junction temperature 

MECHANICAL DATA 

5/80 392. 

-450 
-400 

-7 
-10 

-5 
125 

-65 to 200 
200 

V 
V 
V 
A 
A 
W 
°C 
°C 

Dimensions in mm 



B.UW 32 

THERMAL DATA 

~h j-case Thermal resistance junction-case max 1.4 °C!W 

ELECTRICAL CHARACTERISTICS(T case=2SoCunless otherwise specified) 

Parameter Test conditions Min. Typ. Max. Unit 

ICES Collector cutoff V CE=-4S0V -SOO IlA 
current (V BE=O) 

ICES Collector cutoff VCE=-4S0V -3 mA 
current (I c=O) T case=12SoC 

lEBO Emitter cutoff V EB=-7V -1 mA 
current (I c = 0) 

V CEO (susl ·Collector-emitter Ic =-100mA -400 V 
sustaining voltage 
(18=0) 

V CE(satl • Collector-emitter Ic =-SA I B =-1 A -1.S V 
saturation voltage 

V BE(sati • Base-emitter 
saturation voltage Ic =-SA IB =-1A -1.S V 

hFE • DC current gain Ic =-1A V CE=-SV is -

ton Turn-on time Ic =-SA I B =-1A 
V cc==-250V 0.7S IlS 

ts Storage time 
Ic =-SA V cc==-2S0V 

3 115 

tf Fall time I B1 =-1A I B2 =2A 0.8 Ils 

• Pulsed: pulse duration = 300 IlS, duty cycle = 1.S% 
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MUL TIEPITAXIAL MESA NPN 

HIGH VOLTAGE POWER SWITCH 

BUW 34 
BUW35 
BUW36 

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

ABSOLUTE MAXIMUM RATINGS 

Collector-emitter voltage (V BE= 0) 
Collector-emitter voltage (I B= 0) 
Emitter-base voltage (I c= 0) 
Collector current 
Collector peak current 
Base current 
Total power dissipation at T case :<:;25°C 
Storage temperature 
Junction temperature 

MECHANICAL DATA 

397 

BUW34 BUW35 BUW36 

500V 800V 900V 
400V 400V 450V 

7V 
10A 
15A 
5A 

125W 
-65 to 200°C 

200°C 

Dimensions in mm 

5/80 



THERMAL DATA 

Rth j-case Thermal resistance junction-case max 1.4 °C/W 

ELECTRICAL CHARACTERI~TICS (T case= 2S0C unless otherwise specified) 

Parameter Test conditions Min. Typ. Max. Unit 

ICES Collector cutoff for BUW34 V CE=SOOV SOO jlA 
current (VSE=O) for BUW35 V cE=800V SOO jlA 

for BUW36 V cE=900V SOO jlA 
T case=12SoC 
for BUW34 V CE=SOOV 3 mA 
for BUW35 V cE=800V 3 mA 
for BUW36 V cE=900V 3 mA 

IESO Emitter cutoff V Es=7V 1 mAl 
current (lc=O) 

V CEO (sus) ·Collector-emitter I C =100mA 
sustaining voltage for BUW34 400 V 
(ls=O) for BUW35 400 V 

for BUW36 4S0 V 

VCE(sat) • Collector-emitter All types Ic =SA 1.S V 
saturation voltage Is =1A 

for BUW35 Ic =8A 1.S V 
Is =2.SA 

for BUW36 Ic =8A 3 V 
Is =2.SA 

VSE(sat) • Base-emitter All types Ic =5A 1.S V 
saturation voltage Is =1A 

for BUW35 Ic =8A 1.8 V 
Is =2.SA 

for BUW36 Ic =8A 1.8 V 
Is =2.SA 

hFE • DC current gain Ie =1A V CE=SV 1S -

ton Turn-on time Ie =SA Vec=2S0V 0.7S jlS 
I S1 =1A 

. 
ts Storage time 

Ie =SA Vec=2S0V 3 jlS 

tf Fall time I S1 =1A I S2 =-1 A 0.8 jlS 

• Pulsed: pulse duration = 300 jlS, duty cycle = 1.S% 
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MULTIEPITAXIAL MESA NPN 

HIGH VOLTAGE, HIGH CURRENT POWER SWITCH 

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

ABSOLUTE MAXIMUM RATINGS 

Collector-emitter voltage (V BE= 0) 
Collector-emitter voltage (I B= 0) 
Emitter-base voltage (I c= 0) 
Collector current 
Collector peak current 
Base current 
Total power dissipation at T case:525°C 
Storage temperature 
Junction temperature 

MECHANICAL DATA 

5/80 402 

BUW44 BUW45 BUW46 

500V 800V 900V 
400V 400V 450V 

7V 
15A 
30A 
10A 

175W 
-65 to 200°C 

200°C 

Dimensions in mm 



THERMAL DATA 

Rth j-case Thermal resistance junction-case 

BUW44 
BUW 45 
IIUW46 

max 1 °C/W 

ELECTRICAL CHARACTERISTICS (T case= 2SoC unless otherwise specified) 

Parameter Test conditions Min. Typ. Max. Unit 

ICES Collector cutoff for BUW44 V crSOOV SOO !lA 
cu rrent (V BE= 0) for BUW45 V cr800V SOO !lA 

for BUW46 V cr9OOV· SOO !lA 
T case= 12SoC 
for BUW44 V crSOOV 3 rnA 
for BUW45 V cr800V 3 rnA 
for BUW46 V cE=900V 3 rnA 

lEBO Emitter cutoff V Es=7V 1 mA 
current (I e= 0) 

V CEO (SustColiector-em itter Ie =100mA 
sustaining voltage for BUW44 400 V 

for BUW45 400 V 
for BUW46 4S0 V 

VCE (sat) 
,.. 

Collector-emitter for BUW44 
saturation voltage I c =10A I B =2A 3 V 

Ic =6A I B =1A 1.S V 
for BUW45 and BUW46 
I c =10A I B =2A 1.S V 
Ie =7A I B =1A 1.S V 

V BE (sat) 
,.. 

Base-emitter for BUW44 
saturation voltage I c =10A I B =2A 1.8 V 

Ic =6A I B =1A 1.4 V 
for BUW45 and BUW46 
I c =10A I B =:=2A 1.8 V 
Ic =7A I B =1A 1.4 V 

403 



ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions Min. Typ. Max. Unit 

ton Turn-on time I c =10A 181 =2A 0.75 j.LS 
V c?250V 

ts Storage time 
I c =10A 181 =2A 

3 j.LS 

tf Fall time 182 =-2A V cc=250V 0.8 j.LS 

* Pulsed: pulse duration = 300 j.LS, duty cycle= 1.5% 
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EPITAXIAL PLANAR NPN 

FAST SWITCHING DARLINGTON TRANSISTORS 

~.pW66 
'BUW67 

The BUW 66 and BUW 67 are silicon epitaxial planar NPN transistors in monolithic 
Darlington configuration in Jedec TO-3 metal case. 
They are particularly intended for high voltage, high current fast switching applica
tions. 

ABSOLUTE MAXIMUM RATINGS 

VCBO 

VCEV 
VCEO 
VEBO 

Ic 
ICM 

IFM 

IB 
Ptot 
Tstg 
Tj 

Collector-base voltage (I E= 0) 
Collector-emitter voltage (V BE= -6V) 
Collector-emitter voltage (I B= 0) 
Emitter-base voltage 
Collector current 
Collector peak current 
Parallel-diode forward peak current 
Base current 
Total power dissipation at T case:S25°C 
Storage temperature 
Junction temperature 

MECHANICAL DATA 

407 

BUW66 BUW67 

400V 330V 
400V 330V 
200V 200V 

6V 
10A 
15A 
10A 
2A 

90W 
-65 to 200°C 

200°C 

Dimensions in mm 

5/80 



THERMAL DATA 

Rth j-case Thermal resistance junction-case max 1.9 °C/W 

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

Parameter Test conditions 

ICES Collector cutoff for BUW66 V c~400V 
current (V BE=O) for BUW67 V c~330V 

IcEV Colleetor cutoff for BUW66 V c~400V 
current (V BE= -6V) for BUW67 V CE=330V 

lEBO Emitter cutoff V Es==6V 
current (I C= 0) 

V CEO (Sus)"'Collector-emitter I c =100mA 
sustaining voltage 
(lB=O) 

V CE (sat) '" Collector-emitter Ic =5A I B=50mA 
saturation voltage Ic =10A I B =250mA 

V BE (sat) '" Base-emitter Ie =5A I B =50mA 
saturation voltage Ie =10A I B =250mA 

V'" F Parallel diode forward IF =5A 
voltage 

ton "'''' Turn-on time I c =5A I B1 =50mA 
Vec=100V 

t "'''' 5 Storage time 
Ic =5A I B1 =50mA 

t"'''' f Fall time I B2 = -500mA V cC= 1 OOV 

'" Pulsed: pulse duration = 300 IlS, duty cycle = 1.5% 
"'''' Resistive load. 

408 

Min. Typ. Max. Unit 

100 IlA 
100 IlA 

100 IlA 
100 IlA 

3 mA 

200 V 

1.5 V 
2.5 V 

2.4 V 
3 V 

2 V 

0.350.8 IlS 

0.551.5 Ils 

0.2 0.7 IlS 



Safe operating areas 
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MUL TIEPITAXIAL PLANAR NPN 

HIGH CURRENT, HIGH SPEED, HIGH POWER TRANSISTOR 

The BUX lOis a silicon multiepitaxial planar N PN transistor in Jedec TO-3 metal ca
se, intended for use in switching and linear applications in military and industrial e
quipment. 

ABSOLUTE MAXIMUM RATINGS 

Vcso 
VCEX 

VCEO 

VESO 

Ic 
ICM 

Is 
Ptot 
Tstg 
Tj 

Collector-base voltage (I E= 0) 
Collector-emitter voltage (V s~-1.5V) 
Collector-emitter voltage (I s= 0) 
Em itter -base voltage (I C = 0) 
Collector current 
Collector peak current (t p=l 0 ms) 
Base current 
Total power dissipation at T case~25°C 
Stprage temperature 
Junction temperature 

MECHANICAL DATA 

5/80 
412 

160 V 
160 V 
125 V 

7 V 
25 A 
30 A 

5 A 
150 W 

-65to 200°C 
200 °C 

Dimensions in mm 



DUX 10 

THERMAL DATA, 

~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 

ICEO Collector cutoff V CE=100V 1.5 mA 
current (I B=O) 

IcEX Collector cutoff V CE=160V V BF-1.5V 1.5 mA 
current T case=125°C mA 

V CE=160V V BF-1.5V 6 

lEBO Emitter cutoff V EB=5V 1 mA 
current (I C = 0) 

V CEO (sus) "'Collector-emitter Ic =200mA 125 V 
sustaining voltage 

VEBO Emitter-base IE =50mA 7 V 
voltage 
(lc=O) 

VCE(sat) '" Collector-emitter Ic =10A IB =1A 0.3 0.6 V 
saturation voltage Ic =20A IB =2A 0.7 1.2 V 

VBE(sat) '" Base-emitter Ic =20A IB =2A 1.6 2 V 
saturation voltage 

h FE '" DC current gain Ic =10A V CE=2V 20 60 -
Ic =20A V CE=4V 10 -

Isth Second breakdown V cE=30V t =15 5 A 
collector current V CE=48V t =15 1 A 

fT Transition frequency Ic =1A V CE=15V 8 MHz 
f =10MHz 
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'0 25 

ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions Min. Typ. Max. Unit 

ton Turn-on time I c =20A 181 =2A 0.5 1.5 !.lS 
(fig. 2) Vcc=30V 

, 
ts Storage time 0.6 1.2 !.lS 

(fig. 2) 
Ie =20A 181=-1 ar2A 

tf Fall time Vee=30V 0.15 0.3 !.lS 
(fig. 2) 

Clamped Estb V claml)=125 V 20 A 
Collector current L=5 O!.lH 
(fig. 1) 

• Pulsed: pulse duration =300 !.lS, duty cycle ::5 2% 

Safe operating areas Derating curves 
G-404Q 

G 3665 

Ic 
(A) 
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f'\.: rr-IOOps 
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Thermal transient response 
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BUX 10 
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MULTIEPITAXIAL PLANAR NPN 

HIGH CURRENT, HIGH SPEED, HIGH POWER TRANSISTOR 

The BUX 11 is a silicon multiepitaxial planar NPN transistor in Jedec TO-3 metal ca
se, intended for use in switching and linear applications in military and industrial e
quipment. 

ABSOLUTE MAXIMUM RATINGS 

Collector-base voltage (I E = 0) 
Collector-emitter voltage (V BE=-1.5V) 
Collector-emitter voltage (I B=O) 
Emitter-base voltage (I c=O) 
Collector current 
Collector peak current (t p=1 0 ms) 
Base current 
Total power dissipation at T case~25DC 
Storage temperature 
Junction temperature 

MECHANICAL DATA 

5/80 
418 

250 V 
250 V 
200 V 

7 V 
20 A 
25 A 
4 A 

150 W 
-65 to 200 DC 

200°C 

Dimensions in mm 



BUX 11 

THERMAL DATA 

~h j-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 

ICEO Collector cutoff V CE=160V 1.5 mA 
current (I s=O) 

IcEX Collector cutoff V CE=250V V sr-1.5V 1.5 mA 
current V CE=250V V sr-1.5V 6 mA 

T case=125°C 

IESO Emitter cutoff V Es=5V 1 mA 
current (I C = 0) 

V CEO (sus) *Collector-emitter Ic =200mA 200 V 
sustaining voltage 

VESO Emitter-base IE =50mA 7 V 
voltage 
( Ic=O) 

VCE(sat) * Collector-emitter Ic =6A Is =0.6A 0.3 0.6 V 
saturation voltage Ic =12A Is =1.5A 0.6 1.5 V 

VSE(sat) * Base-emitter Ic =12A Is =1.5A 1.3 1.5 V 
saturation voltage 

h FE * DC current gain Ic =6A V CE=2V 20 60 -
Ic =12A V cE=4V 10 -

Isib Second breakdown V cE=30V t =1s 5 A 
collector current V CE=140V t =1s 0.15 A 

fT Transition frequency Ic =1A V CE=15V 8 MHz 
f =10MHz 
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ELECTRICAL CHARACTERISTICS(continued) 

Parameter Test conditions Min. Typ. Max. Unit 

ton Turn-on time Ic =12A 181 =1.5A 0.3 1 J.1S 
(fig. 2) V cc=150V 

ts Storage time 1.2 1.8 J.1S 
(fig. 2) 

Ic =12A 181 =1.5A 

t f Fall time 
182 =-1.5A V cc=150V 

0.24 0.4 J.1S 
(fig. 2) 

Clamped Estb V c,am8=200V 12 A 
Collector current L =5 OJ.1H 
(fig. 1) 

* Pulsed: pulse duration = 300 J.1S, duty cycle :0; 2% 

Safe operating areas Derating curves 
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Thermal transient response 
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Saturated switching characteristics 
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MULTIEPITAXIAL PLANAR NPN 

HIGH CURRENT, HIGH SPEED, HIGH POWER TRANSISTOR 

The BUX 11 N is a silicon multiepitaxial planar NPN transistor inJedec TO-3 metal ca
se, intended for use in switching and linear applications in military and industrial e
quipment. 

ABSOLUTE MAXIMUM RATINGS 

VCSO 
VCEX 

VCEO 
V ESO 
Ic 
ICM 

Is 
Ptot 
Tstg 
Tj 

Collector-base voltage (I E= 0) 
Collector-emitter voltage (V sE=-1.5V) 
Collector-emitter voltage (I S= 0) 
Emitter-base voltage (I C= 0) 
Collector current 
Collector peak current (t p= 10 ms) 
Base current 
Total power dissipation atT case:S25°C 
Storage temperature 
J unction temperature 

MECHANICAL DATA 

5/80 
424 

220 V 
220 V 
160 V 

7 V 
20 A 
25 A 

5 A 
150 W 

-65 to 200°C 
200 °C 

Dimensions in mm 



BUX.1tN 

TH ERMAL 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 

ICEO Collector cutoff V c~ 130V 1.5 mA 
current (IB=O) 

ICEX Collector cutoff Vc~220V V Br -1.5V 1.5 mA 
current V c~220V V Br-1.5V 6 mA 

T case= 125°C 

lEBO Emitter cutoff V Es=5V 1 mA 
current (I c= 0) 

V CEO (sust Collector-emitter I C =200mA 160 V 
sustaining voltage L= 25 mH 

VEBO Emitter-base IE =50mA 7 V 
voltage 
(lc=O) 

VCE (sat) * Collector-emitter Ic =8A I B =0.8A 0.3 0.6 V 
saturation voltage Ic =15A IB = 1.88A 0.6 1.5 V 

V BE(sat) * Base-emitter Ic =15A IB = 1.88A 1.4 1.8 V 
saturation voltage 

hFE* DC current gain Ic =8A Vc~2V 20 60 -
Ic =15A Vc~4V 10 -

Is/b Second breakdown Vc~30V t= 1s 5 A 
collector current V c~ 140V t= 1s 0.15 A 

fT Transition frequency Vc~15V I c =1A 8 MHz 
f =10MHz 
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ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions Min. Typ. Max. Unit 

ton Turn-on time Ie = 15A I B1 = 1.BBA 0.4 1.5 ~s 
(fig. 2) V cc=30V 

ts Storage time 0.75 1.5 ~s 
(fig. 2) 

Ic =15A I B1 =-1 B2=1.B8A 

tf Fall time 
Vcc=30V 

0.14 0.5 ~s 
(fig. 2) 

Clamped Eslb V Clamt 160V 15 A 
Collector current L= 5 O~H 
(fig. 1) 

* Pulsed: pulse duration = 300 ~s, duty cycle :0:; 2% 
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MULTIEPITAXIAL PLANAR NPN 

HIGH CURRENT, HIGH SPEED, HIGH POWER TRANSISTOR 

The BUX 12 is a silicon multiepitaxial planar N PN transistor in Jedec TO-3 metal ca
se, intended for use in switching and linear applications in military and industrial e
quipment. 

ABSOLUTE MAXIMUM RATINGS 

VCBO 

VCEX 
VCEO 
VEBO 

Ic 
ICM 

IB 
Ptot 
Tstg 
Tj 

Collector-base voltage ( I E = 0) 
Collector-emitter voltage (V BE=-1.5V) 
Collector-emitter voltage (f B = 0) 
Emitter-base voltage (f 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 

MECHANICAL DATA 

5/80 
430 

300 V 
300 V 
250 V 

7 V 
20 A 
25 A 
4 A 

150 W 
-65 to 200°C 

200 °C 

Dimensions in mm 



THERMAL DATA 

Rth j-case Thermal resistance junction-case max 1.17 DC/W 

ELECTRI CAL CHARACTERI STI CS (T case =25 DC unless otherwise specified) 

Parameter Test conditions Min. Typ. Max. Unit 

IcEO Collector cutoff V CE=200V 1.5 mA 
current (I s=O) 

ICEX Collector cutoff V CE=300V V sr -1.5V 1.5 rnA 
current T case=125 DC 

V cE=300V V sE=-1.5V 6 rnA 

IEeo Emitter cutoff V Es=5V 1 rnA 
current ( I C = 0) 

V CEO (sus) ·Collector-emitter Ic =200mA 250 V 
sustaining voltage 

VEeo Emitter-base IE =50mA 7 V 
voltage 
(lc=O) 

VCE(sat) • Collector-emitter Ic =5A Ie =0.5A 0.22 1 V 
saturation voltage Ic =10A Ie =1.25A 0.5 1.5 V 

V SE(sat) • Base-emitter Ic =10A Ie =1.25A 1.231.5 V 
saturation voltage 

hFE • OCcurrent gain Ic =5A V CE=4V 20 60 -
Ic =10A V CE=4V 10 -

ISib Second breakdown V cE=30V t =1s 5 A 
collector current V cE=140V t =1s 0.15 A 

fT Transition frequency Ic =1A V CE=15V 8 MHz 
f =10MHz 
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ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions Min. Typ. Max. Unit 

ton Turn-on time Ic =10A I B1 =1.25A 0.28 1 ~s 
(fig. 2) Vec=150V 

ts Storage time 1.45 2 ~s 
(fig. 2) 

Ie =10A I B1 =1.25A 

tf Fall time 
I B2 =-1.25A Vec=150V 0.23 0.5 ~s 

(fig. 2) 

Clamped Estb V clamll=250V 10 A 
Collector current L =5 O~H 
(fig. 1) 

'" Pulsed: pulse duration =300 ~s. duty cycle :5 2% 
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Thermal transient response 
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TEST CON01T10NS: 
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MULTIEPITAXIAL MESA NPN 

HIGH VOLTAGE POWER SWITCH 

The BUX 13 is a silicon multiepitaxial mesa NPN transistor in Jedec TO-3 metal 
case, intended for high voltage, fast switching applications. 

ABSOLUTE MAXIMUM RATINGS 

VCES 

VCER 

VCEO 

VEBO 
Ic 
ICM 

IB 
Ptot 

Tstg 

Tj 

Collector-emitter voltage (VBE = 0) 
Collector-em itter voltage (RBE <;; 1000) 
Collector-emitter voltage (IB = 0) 
Base-emitter voltage (Ic = 0) 
Collector current 
Collector peak current (tp <;; 10ms) 
Base current . 
Total power dissipation at Tease <;;25°C 
Storage temperature 
Junction temperature 

MECHANICAL DATA 

5/80 
436 

400 
390 
325 

7 
15 
20 
3 

150 
-65 to 200 

200 

v 
V 
V 
V 
A 
A 
A 

W 
°C 
°C 

Dimensions in mm 
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THERMAL DATA 

Rth j-ease Thermal resistance junction-case max 1.17 °C/W 

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

Parameter Test conditions 

ICES Collector cutoff VCE = 400V 
current (VSE = 0) VCE = 400V Tease = 125°C 

ICEO Collector cutoff VCE = 260V 
current (Is = 0) 

IESO Emitter cutoff VES = 7V 
current (Ic = 0) 

VCEO (sus)'Coliector-emitter Ic = 100mA 
sustaining voltage 
(Is = 0) 

VCE (sat) 
. Collector-em itter Ic = 4A Is = O.SA 

saturation voltage Ic = SA Is = 1.6A 

VSE (sat) . Base-emitter Ic = SA Is = 1.6A 
saturation voltage 

... 

hFE 
. De current gain Ic = 4A VCE = 4V 

Ic = SA VCE = 4V 

h Trc:uisition Ic = 1A VCE = 15V 
freqUency f = 10MHz 

... 

ton Tu.ro.:.on time Ic = SA IS1=1.6A 
Vcc = 150V 

ts Storage time Ic = SA 

tj Fall time· 
IS1 = -ls2 = 1.6A 
Vcc = 150V 

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

1.5 mA 
6 mA 

1.5 mA 

1 mA 

325 V 

O.S V 
1.5 V 

1.5 V 

15 60 -
S -

S MHz 

1.2 p.,s 

2.5 p.,s 

1 p.,s 



MULTI EPITAXIAL MESA NPN 

HIGH VOLTAGE POWER SWITCH 

The BUX 14 is a silicon multiepitaxial mesa NPN transistor in Jedec TO-3 metal 
case, intended for high voltage, fast switching applications 

ABSOLUTE MAXIMUM RATINGS 

VCES 
VCER 

VCEO 

VESO 

Ic 
ICM 

Is 
P tot 
T;,tg 
Tj 

Collector-emitter voltage (VSE = 0) 
Collector-emitter voltage (RSE :s:; 1000) 
Collector-emitter voltage (Is = 0) 
Base-emitter voltage (Ie = 0) 
Collector current 
Collector peak current (tp :s:; 10ms) 
Base current 
Total power dissipation at Tease :s:;25 DC 
Storage temperature 
Junction temperature 

MECHANICAL DATA 

5/80 
438 

450 
440 
400 

7 
10 
15 

2 
150 

-65 to 200 
200 

v 
V 
V 
V 
A 
A 
A 

W 
DC 
DC 

Dimensions in mm 



BUX14 

THERMAL DATA 

Rth j-ease Thermal resistance junction-case max 1.17 °C/W 

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

Parameter Test conditions 

ICES Collector cutoff VCE = 450V 
current (VSE = 0) VCE = 450V Tease = 125°C 

ICEO Collector cutoff VCE = 320V 
current (Is = 0) 

IESO Emitter cutoff YES = 7V 
current (Ic = 0) 

VCEO (sus)*Coliector-emitter Ic = 100mA 
sustaining voltage 
(Is = 0) 

VCE (sat) * Collector-emitter Ic = 3A Is = 0.6A 
saturation voltage Ie = 6A Is= 1.2A 

VSE (sat) * Base-emitter Ic = 6A Is = 1.2A 
saturation voltage 

hFE * DC current gain Ic = 3A VCE = 4V 
Ie = 6A VCE = 4V 

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

ton Turn-on time Ie = 6A IS1 = 1.2A 
Vee = 150V 

ts Storage time Ie = 6A IS1 = -ls2 = 1.2A 

tl Fall tim.e 
Vee = 150V 

* Pulsed: pulse duration = 300f-Ls, duty cycle :::::2%. 
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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 f-Ls 

3 f-LS 

1.2 f-Ls 



MULTIEPITAXIAL PLANAR NPN 

HIGH CURRENT, HIGH SPEED, HIGH POWER TRANSISTOR 

The BUX 20 is a silicon multiepitaxial planar NPN transistor in modified Jedec TO-3 
metal case, intended for use in switching and linear applications in military and indu
strial equipment. 

ABSOLUTE MAXIMUM RATINGS 

Collector-base voltage (I E = 0) 
Collector-emitter voltage. (VSE = -1.5 V) 
Collector-emitter voltage (I S= 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 DC 
Storage temperature 
Junction temperature 

MECHANICAL DATA 

5/80 
440 

160 V 
160 V 
125 V 

7 V 
50 A 
60 A 
10 A 

350 W 
-65 to 200 DC 

200 OC 

Dimensions in mm 



THERMAL DATA 

F\h j-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 

ICED Collector cutoff V CE=100V 3 mA 
current (I B=O) 

IcEX Collector cutoff V cE=160V V BEF-1.5V 3 mA 
current T case=125°C 

V CE=160V V BEF-1.5V 12 mA 

lEBO Emitter cutoff V EB=5V 1 mA 
current (I C = 0) 

V CEO (sus) ·Collector-em itter Ic =200mA 125 V 
sustaining voltage 

VEBO Emitter-base IE =50mA 7 V 
voltage 
( Ic=O) 

VCE(sat) • Collector-emitter Ic =25A IB =2.5A 0.3 0.6 V 
saturation voltage Ic =50A IB =5A 0.55 1.2 V 

V BE(sat) • Base-emitter Ic =50A IB =5A 1.35 2 V 
saturation voltage 

hFE • DC current gain Ic =25A V cE=2V 20 60 -
Ic =50A V cE=4V 10 -

Isib Second breakdown V CE=40V t =1s 1.5 A 
collector current V CE=20V t =1s 17.5 A 

fT Transition frequency V CE=15V I c =2A 8 MHz 
f =10MHz 
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Ic 
(A) 

50 

10 

10-1 

ELECTR I CAL CHA RACTERI STI CS (continued) 

Parameter Test conditions Min. Typ. Max. Unit 

ton Turn-on time Ic =50A 181 =5A 0.4 1.5 IlS 
(fig. 2) Vee=60V 

ts Storage time 0.85 1.2 IlS 
(fig. 2) 

Ie =50A 181 =5A 

t, Fall time I B2 =-5A Vec=60V 0.1 0.3 IlS 
(fig. 2) 

Clamped Estb Vc,am8=125V 50 A 
Collector current L =5 OIlH 
(fig. 1) 

'" Pulsed: pulse duration =300 IlS, duty cycle :0; 2% 

safe operating areas Derating curves 
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Thermal transient response 
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TEST CONDITIONS' 

7V ;.I-VBB I ,. 2V 
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MULTIEPITAXIAL PLANAR NPN 

HIGH CURRENT, HIGH SPEED, HIGH POWER TRANSISTOR 

The BUX 21 is a silicon multiepitaxial planar NPN transistor in modified Jedec TO-3 
metal case, intended for use in switching and linear applications in military and indu
strial equipment. 

ABSOLUTE MAXIMUM RATINGS 

Collector -base voltage ( I E = 0) 
Collector-emitter voltage (VEB = ·1.5V) 
Collector-emitter voltage ( I B = 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°C 
Storage temperature 
Junction temperature 

MECHANI.CAL DATA 

5/80 
446 

250' V 
250 V 
200 V 

7 V 
40 A 
50 A 

8 A 
350 W 

-65 to 200°C 
200 °C 

Dimensions in mm 



THERMAL DATA 

Rth j-case Thermal resistance junction-case max 0.5 °C/W 

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

Parameter Test conditions Min. Typ. Max. Unit 

,CEO Collector cutoff V cE=160V 3 mA 
current (I s=O) 

,cEX Collector cutoff V CE=250V V s~-1.5V . 3 mA 
current T case=125°C 

V CE=250V Vs~-1.5V 12 mA 

'ESO Emitter cutoff V Es=5V 1 mA 
current (I C = 0) 

V CEO (sus) "'Collector-em.itter Ic =200mA 200 V 
sustaining voltage 

VESQ Emitter-base 'E =50mA 7 V 
voltage' 
( Ic=O) 

VCE(sat) '" Collector-emitter Ic =12A Is =1.2A 0.22 0.6 V 
saturation voltage 'c =25A Is =3A 0.4 1.5 V 

VSE(sat) '" Base-emitter Ic =25A Is =3A 1.2 1.5 V 
saturation voltage 

hFE '" DC current gain Ic =12 V cE=2V 20 60 -
'c =25 V cE=4V 10 -

's'" Second breakdown V CE=140V t =1s 0.15 A 
collector current V CE=20V t =1s 17.5 A 

fT Transition frequency V CE=15V Ic =2 8 MHz 
f. =10MHz 
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ELECTRICAL CHARACTERISTICS(eontinued) 

Parameter Test conditions Min. Typ. Max. Unit 

ton Turn-on time Ie =25A I B1 =3A 0.24 1.2 f,lS 
(fig. 2) Vec=100V 

ts Storage time 1.3 1.8 f,lS 
(fig. 2) 

Ie =25A I B1 =3A 

t f Fall time 
I B2 =-3A Vec=100V 

0.18 0.4 f,lS 
(fig. 2) 

Clamped Est!> V clamo=200V . 30 A 
Collector current L =5 Df,lH 
(fig. 1) 

* Pulsed: pulse duration =300 f,ls, duty cycle::::; 2% 
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TEST CONDITIONS: 

Vee =100V 

Re = Vee -VeECsat) 

Ie 
INPUT PULSE 
putse width = Sf1S . 
tr Itf ~ 50ns 
duty cycle =1". 



MULTIEPITAXIAL PLANAR NPN 

HIGH CURRENT, HIGH SPEED, HIGH POWER TRANSISTOR 

The BUX 22 is a silicon multiepitaxial planar NPN transistor in modified Jedec TO-3 
metal case, intended for use in switching and linear applications in military and indu
strial equipment. 

ABSOLUTE MAXIMUM RATINGS 

Collector-base voltage (I E = 0) 
Collector-emitter voltage (V B~ 1.5V) 
Collector-emitter voltage (I B= 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 DC 
Storage temperature 
Junction temperature 

MECHANICAL DATA 

5/80 452 

300 V 
300 V 
250 V 

7 V 
40 A 
50 A 

8 A 
350 W 

-65 to 200 OC 
200 DC 

Dimensions in mm 



THERMAL DATA 

Rth j-case Thermal resistance junction-case °C!W 

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

Parameter Test conditions Min. Typ. Max. Unit 

ICEO Collector cutoff V cE=200V 3 mA 
current (I s=O) 

IcEX Collector cutoff V cE=300V Vs~-1.5V ·3 mA 
current T case=125°C 

V cE=300V V s~-1.5V 12 n;Jf. 

IESO Emitter cutoff V Es=5V 1 mA 
current ( I c = 0) 

V CEO (sus) ·Collector-emitter Ic =200mA 250 V 
sustaining voltage 

VESO Emitter-base IE =50mA 7 V 
voltage 
( Ic=O) 

VCE(sat) 
,.. 

Collector-emitter Ic =10A Is =1A 0.2 1 V 
saturation voltage Ic =20A Is =2.5A 0.321.5 V 

VSE(sat) • Base-emitter Ic =20A Is =2.5A 1.1 1.5 V 
saturation voltage 

hFE • DC current gain Ic =10A V CE=4V 20 60 -
Ic =20A V CE=4V 10 -

.. _-

Isft> Second breakdown V CE=140V t =1s 0.15 A 
collector current V cE=20V t =1s 17.5 A 

fT Transition frequency Ic =2A V CE=15V 10 MHz 
f =10MHz 
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ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions Min. Typ. Max. Unit 

tOri Turn-on time Ie =20A 161 =2.5A 0.221.3 fls 
(fig. 2) Vee=100V 

t5 Storage time 1.5 2 flS 
(fig. 2) 

Ie =20A 161 =2.5A 

tf Fall time 
162 =-2.5A V cc=100V 

0.17 0.5 flS 
(fig. 2) 

Clamped EsA> V c,am8=250V 25 A 
Collector current L =5 OIlH 
(fig. 1) 

... Pulsed: pulse duration =300 flS, duty cycle :0;2% 

Safe operating areas Derating curves 
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MULTIEPITAXIAL PLANAR NPN 

HIGH CURRENT, HIGH SPEED, HIGH POWER TRANSISTOR 

The BUX 40 is a silicon multiepitaxial planar NPN transistor in Jedec TO-3 metal ca
se, intended for use in switching and linear applications in military and industrial e
quipment. 

ABSOLUTE MAXIMUM RATINGS 

VC80 
VCEX 
VCEO 
VE80 

Ic 
ICM 
18 
Ptot 
Tstg 
Tj 

Collector-base voltage (I E= 0) 
Collector-emitter voltage (V 8E= -1.5V) 
Collector-emitter voltage (18= 0) 
Emitter-base voltage (I C= 0) 
Collector current 
Collector peak current (t p= 10ms) 
Base current 
Total power dissipation at T cases25°C 
Storage temperature 
Junction temperature 

MECHANICAL DATA 

5/80 
458 

160 V 
160 V 
125 V 

7 V 
20 A 
28 A 

4 A 
120 W 

-65 to 200°C 
200 °C 

Dimensions in mm 



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 

ICEO Collector cutoff V CE=100V 1 rnA 
current (18=0) 

ICEX Collector cutoff V CE=160V V BIF-1.5V 1 rnA 
current T case= 125°C 

V CE=160V V BIF-1.5V 5 rnA 

lEBO Emitter-cutoff V Es==5V 1 rnA 
current (I c = 0) 

V CEO (sus) ·Collector-emitter Ie =200mA 125 V 
sustaining voltage 

V E80 Emitter-base 
voltage 

IE =50mA 7 V 

(lc= 0) 

VCE (sat) • Collector-emitter Ie =10A 18 =1A 0.6 1.2 V 
saturation voltage Ie =15A 18 = 1.88 A 0.9 1.6 V 

VBE(Sat) • Base-emitter Ie =15A 18 =1.88A 1.7 2 V 
saturation voltage 

hFE • DC current gain - Ie =10A V eE=4V '15 45 -
Ie =15A . Ve~4V 8 -

Islb Second breakdown V cE=30V t = 1 s 4 A 
collector current V CE=50V t = 1 s 1 A 

fT Transition freq\Jency Ie =1A V CE=15V 8 MHz 
f=10MHz 

• Pulsed: pulse duration = 300 IlS, duty cycle :5 2%. 
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ELECTRI CAL CHARACTE RISTI CS (continued) 

Parameter Test conditions Min. Typ. Max. Unit 

ton Turn-on time Ic =15A I B1 =1.88A 0.35 1.2 I1S 
(see fig. 2) Vcc=30V 

ts Storage time I1S (see fig. 2) Ic =15AI B1 =-I B2 =1.88A, 0.85 1 
tf Fa" time Vcc=30V 0.140.4 I1S (see fig. 2) 

Clamped ES/b V CLAMr 125V 15 A 
Collector current L = 500l1H (see fig. 1) 

Safe operating areas Derating curves 
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TEST CONDITIONS 
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(resistive load) 

TEST CONDITIONS: 
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INPUT PULSE 
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MULTIEPITAXIAL PLANAR NPN 

HIGH CURRENT, HIGH SPEED, HIGH POWER TRANSISTOR 

The BUX 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 

Q:)lIector-base voltage ( I E = 0) 
Collector-emitter voltage (V BE=-1.5V) 
Q:)lIector-emitter voltage (I B=O) 
Emitter-base voltage (I c= 0) 
Q:)lIector current 
Q:)lIector peak current (t p=1 0 ms) 
Base current ". 
Total power dissipation at T case::::;25OC 
Storage temperature 
Junction temperature 

MECHANICAL DATA 

5/80 
4.64 

250 V 
250 V 
200 V 

7 V 
15 A 
20 A 
3 A 

120 W 
-65 to 200 DC 

200 OC 

Dimensions in mm 



THERMAL DATA 

F\h j-case Thermal resistance junction-case max 1.46 DC /W 

ELECTRICAL CHARACTERISTICS (T case =25 DC unless otherwise specified) 

Parameter Test conditions Min. Typ. Max. Unit 

IcEO Collector cutoff V CE=160V 1 mA 
current (I s=O) 

IcEX Collector cutoff V CE=250V V s~-1.5V 1 mA 
current Tcase=125°C 

V CE=250V V s~-1.5V 5 mA 

IESO Emitter cutoff V Es=5V 1 mA 
current ( I C = 0) 

V CEO (sus) ·Collector-emitter Ic =200mA 200 V 
sustaining voltage 

VESO Emitter-base IE =50mA 7 V 
voltage 
(I C =0) 

VCE(sat) • Collector-emitter Ic =5A Is =0.5A 0.38 1.2 V 
saturation voltage Ic =8A Is =1A 0.6 1.6 V 

VSE(sat) '" Base-emitter Ic =8A Is =1A 1.35 2 V 
saturation voltage 

hFE • OCcurrent gain Ic =5A V CE=4V 15 45 -
Ic =8A V CE=4V 8 -

1st!> Second breakdown V CE=30V t =1s 4 A 
collector current V cE=135V t =1s 0.15 A 

f t Transition frequency Ic =1A V CE=15V 8 MHz 
f =10MHz 
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ELECTRICAL CHARACTERISTICS(continued) 

Parameter Test conditions Min. Typ. Max. Unit 

ton Turn-on time Ic =8A 181 =1 A 
(fig. 2) V cc=150V 

ts Storage time 
(fig. 2) ~ 

Ie =8A 181 =1A 

t f Fall time 
182 =-1A V cc=150V 

(fig. 2) 

Qamped Estb V c1am8=200V 8 
Collector current L =5 OjlH 
(fig. 1) 

* Pulsed: pulse duration =300 liS, duty cycle ::S;2% 

Safe operating areas 
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MULTIEPITAXIAL PLANAR NPN 

HIGH CURRENT, HIGH SPEED, HIGH POWI;R TRANSISTOR 

The BUX41 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 

Collector-base voltage (I E = 0) 
Collector-emitter voltage (V BE=-1.5V) 
Collector-emitter voltage (I B= 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 

MECHANICAL DATA 

5/80 470 

220 V 
220 V 
160 V 

7 V 
18 A 
25 A 

3.6 A 
120 W 

-65 to 200' °C 
200 °C 

Dimensions in mm 



a.DX41N 

THERMAL DATA 

~h j-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 

IcEO Collector cutoff V CE=130V 1 rnA 
current (I B=O) 

IcEX Collector cutoff V cE=220V V B~-1.5V 1 rnA 
current Tcase=125°C 

V CE=220V V B~-1.5V 5 . rnA 

lEBO Emitter cutoff V EB=5V 1 rnA 
current ( I C = 0) 

V CEO (sus) ·Collector-emitter Ic =200mA 160 V 
sustaining voltage 

VEBO Emitter-base IE =50mA 7 V 
voltage (Ic= 0) 

VCE(sat) • Collector-emitter Ic =8A IB =0.8A 0.5 1.2 V 
saturation voltage Ic =12A IB =1.5A 0.751.6 V 

VBE(Sat) • Base-emitter Ic =12A IB =1.5A 1.5 2 V 
saturation voltage 

hFE • OCcurrent gain Ic =8A V CE=4V 15 45 -
Ic =12A V CE=4V 8 -

IsA> Second breakdown V CE=30V t =1s 4 A 
collector current V CE=1 OOV t =1s 0.27 A 

fT Transition Ic =1A V CE=15V 8 MHz 
frequency f =10MHz 
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ELECTRICAL CHARACTERISTI CS (continued) 

Parameter Test conditions Min. Typ. Max. Unit 

ton Turn-on time Ie =12A 181 =1.5A 0.35 1.3 ItS 
(fig. 2) Vee=30V 

ts Storage time 0.85 1.5 ItS 
(fig. 2) Ie =12A 

t f Fall time I 81=-1 8:F1.5 A 

(fig. 2) Vec=30V 0.14 0.8 ItS 

Clamped EsA> V eLAMp==160V 12 A 
Collector current L =500ltH 
(fig. 1 ) 

... Pulsed: pulse duration =300 ItS, duty cycle ~2% 

Safe operating areas Derating curves 
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MUL TIEPITAXIAL PLANAR NPN 

HIGH CURRENT, HIGH SPEED, HIGH POWER TRANSISTOR 

The BUX 42 is a silicon multiepitaxial planar NPN transistor in Jedec TO-3 metal ca
se, intended for use in switching and linear applications in military and industrial e
quipment. 

ABSOLUTE MAXIMUM RATINGS 

Collector-base voltage ( I E = 0) 
Collector-emitter voltage (V BE=-1.5V) 
Collector-emitter voltage (I B = 0) 
Emitter-base voltage (I c=O) 
Collector current 
Collector peak current (t p=1 0 ms) 
Base current 
Total power dissipation at T case~25°C 
Storage temperature 
Junction temperature 

MECHANICAL DATA 

5/80 
476 

300 V 
300 V 
250 V 

7 V 
12 A 
15 A 

2.4 A 
120 W 

-65to 200°C 
200 °C 

Dimensions in mm 



THERMAL DATA 

~h j-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 

IcEO Collector cutoff V CE=200V 1 rnA 
current ( I s=O) 

IcEX Collector cutoff V cE=300V V sr-1.5V 1 rnA 
current T case=125°C 

V CE=300V V BE=-1.5V 5 rnA 

IESO Emitter cutoff V Es=5V 1 rnA 
current (I C = 0) 

V CEO (sus) *Collector-ernitter Ic =200mA 250 V 
sustaining voltage 

VESO Emitter-base 
voltage 

IE =50rnA 7 V 

( Ic=O) 

VCE(sat) * Collector-emitter Ic =4A Is =O.4A 0.331.2 V 
saturation voltage Ic =6A Is =0.75A 0.451.6 V 

VSE(sat) * Base-emitter Ic =6A Is =0.75A 1.23 2 V 
saturation voltage 

hFE * DC current gain Ic =4A V CE=4V 15 45 -
Ic =6A V cE=4V 8 -

Isib Second breakdown V CE=135V t =1s 0.15 A 
collector current V cE=30V t =1s 4 A 

fT Transition frequency Ic =1A V CE=15V 8 MHz 
f =10MHz 
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ELECTRICAL CHARACTERISTICS (continued) 

Par·ameter Test conditions Min. Typ. Max. Unit 

ton Turn-on time Ie =6A I B1 =0.75A 0.23 1 115 
(fig. 2) Vee=150V 

ts Storage time 1.5 2 115 
(fig. 2) 

Ie =6A I B1 =0.75A 

t, Fall time 
I B2 =-0.75A V cc=150V 

0.2 1.2 115 
(fig. 2) 

Clamped Es,b V c,am8=250V 6 A 
O:>lIector current L =5 OI1H 
(fig. 1) 

'" Pulsed: pulse duration =300115, duty cycle =2% 
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Base-emitter saturation voltage 
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Saturated switching characteristics 
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Fig. 2 -Switching times test circuit 
(resistive load) 

TEST CONDITIONS: 

Vce =150V 

VCC -VCE(sat) 
RC = Ie 
INPUT PULSE 
Pulse width =1O!J5 
10 If'" 50ns 
duty cycle =1'1. 



MULTIEPITAXIAL MESA NPN 

HIGH VOLTAGE POWER SWITCH 

The BUX 43 is a silicon multiepitaxial mesa NPN transistor in Jedec TO-3 metal 
case, intended for high voltage, fast switching applications. 

ABSOLUTE MAXIMUM RATINGS 

VCES 

VCER 
VCEO 
VESO 

Ic 
ICM 

Is 
Ptot 

Tstg 

Tj 

Collector-emitter voltage (VSE = 0) 
Collector-emitter voltage (RSE ::::; 1000) 
Collector-emitter voltage (Is = 0) 
Emitter-base voltage (Ic = 0) 
Collector cu rrent 
Collector peak current (tp ::::; 10ms) 
Base current 
Total power dissipation at.Tease ::::;25°C 
Storage temperature 
Junction temperature 

MECHANICAL DATA 

5/80 
482 

400 
360 
325 

7 
10 
12 

2 
120 

-65 to 200 
200 

v 
V 
V 
V 
A 
A 
A 
W 
°C 
°C 

Dimensions in mm 



BUX43' 

THERMAL DATA 

Rthj-eaSe Thermal resistance junction-case max 1.46 °C/W 

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

Parameter Test conditions 

ICES Collector cutoff VCE = 400V 
current (VSE = 0) VCE = 400V Tease = 125°C 

ICED Collector cutoff VCE = 260V 
current (Is = 0) 

IESO Emitter cutoff VES = 7V 
current (lc = 0) 

VCEO (Sus)*Collector-emitter Ic = 100mA 
sustaining voltage 
(Is = 0) 

VCE (sat) * Collector-emitter Ic = 3A Is = 0.375A 
saturation voltage Ic = 5A Is = 1A 

VSE (sat) * Base-emitter Ic = 5A Is = 1A 
saturation voltage 

hFE * DC current gain Ic = 3A VCE = 4V 
Ic = 5A VCE = 4V 

h Transition Ic = 1A VCE = 15V 
frequency f = 10MHz 

ton Turn-on time Ic = 5A IS1 = 1A 
Vcc = 150V 

ts Storage time Ic = 5A IS1 = -ls2 = 1A 

tl Fall time 
Vcc = 150V 

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

1 mA 
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 



MULTIEPITAXIAL MESA NPN 

HIGH VOLTAGE POWER SWITCH 

The BUX 44 is a silicon multiepitaxial mesa NPN transistor in Jedec TO-3 metal 
case, intended for high voltage, fast switching applications. 

ABSOLUTE MAXIMUM RATINGS 

VCES 

VCER 
VCEO 

VESO 
Ic 
ICM 

Is 
Ptot 

Tst9 
Tj 

Collector-emitter voltage (VSE = 0) 
Collector-emitter voltage (RSE :::;:; 1000) 
Collector-emitter voltage (Is = 0) 
Emitter-base voltage (Ic = 0) 
Collector current 
Collector peak current (tp :::;:; 10ms) 
Base current 
Total power dissipation at Tease :::;:;25°C 
Storage temperature 
Junction temperature 

MECHANICAL DATA 

5/80 
484 

450 
440 
400 

7 
8 

10 
1.6 
120 

-65 to 200 
200 

v 
V 
V 
V 
A 
A 
A 
W 
°C 
°C 

Dimensions in mm 



THERMAL DATA 

Rth j-ease Thermal resistance junction-case max 1.46 °C/W 

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

Parameter Test conditions 

ICES Collector cutoff VCE = 450V 
current (VSE = 0) VCE = 450V Tease = 125°C 

ICEO Collector cutoff VCE = 320V 
current (Is = 0) 

IESO Emitter cutoff VES = 7V 
current (Ic = 0) 

VCEO (sus)*Collector-emitter Ic = 100mA 
sustaining voltage 
(Is = 0) 

VCE (sat) * Collector-emitter Ic = 2A Is = 0.25A 
saturation voltage Ic= 4A Is = 0.8A 

VSE (sat) * Base-emitter Ic = 4A Is = 0.8A 
saturation voltage 

hFE * DC current gain Ic = 2A VCE = 4V 
Ic = 4A VCE = 4V 

-

fr Transition Ic = 1A VCE = 15V 
frequency f = 10MHz 

ton Turn-on time Ic = 4A Is = 0.8A 
Vcc = 150V 

ts Storage time Ic = 4A IS1 = -ls2 = 0.8A 

tl Fall time 
Vcc = 150V 

• Pulsed: pulse duration = 300/J-s, duty cycle :::;;2%. 
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Min. Typ. Max. Unit 

1 mA 
5 mA 

1 mA 

1 mA 

400 V 

1 V 
2 V 

2 V 

15 45 -
8 -

8 MHz 

1 /J-s 

2.5 /J-s 

1.2 /J-s 



MULTIEPITAXIAL MESA NPN 

HIGH VOLTAGE POWER SWITCH 

The BUX 46 is a silicon multiepitaxial mesa NPN transistor in Jedec TO-3 metal 
case, intended for high voltage, fast switching applications. 

ABSOLUTE MAXIMUM RATINGS 

VCES 

VCER 
VCEO 
VESO 

Ic 
Is 
Ptot 
Tstg 
Tj 

Collector-emitter voltage (VSE == 0) 
Collector-emitter voltage (RSE :::; 100) 
collector-emitter voltage (Is == 0) 
Emitter-base voltage (Ic == 0) 
Collector current 
Base current 
Total power dissipation at Tease :::;25°C 
Storage temperature 
Junction temperature 

MECHANICAL DATA 

5/80 
486 

850 
850 
400 

7 
5 
3 

85 
-65 to 175 

175 

v 
V 
V 
V 
A 
A 

W 
°C 
°C 

Dimensions in mm 



BUX46 

THERMAL DATA 

Rlh j-ease Thermal resistance junction-case 

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

Parameter Test conditions 

ICES Collector cutoff VCE = 850V 
current (VBE = 0) VCE = 850V Tease = 125°C 

ICER Collector cutoff VCE = 850V 
current (RBE :::;100) VCE = 850V Tease = 125°C 

lEBO Emitter cutoff VEB = 7V 
current (Ic = 0) 

V CEO (sus) 'Collector-em itter Ic = 100mA 
sustaining voltage 
(IB = 0) 

VCE (sal) 
. Collector-emitter Ic = 2.5A IB = 0.5A 

saturation voltage Ic = 3.5A IB = 0.7A 

VBE (sat) 
. Base-emitter Ic = 2.5A IB = 0.5A 

saturation voltage 

ton Turn-on time 

ts Storage time Ic = 2.5A Vcc = 150V 
IB1 = -IB2 = 0.5A 

tf Fall time 

• Pulsed: pulse duration = 300f.Ls, duty cycle :::;2%. 
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Min. Typ. Max. Unit 

100 f.LA 
1 mA 

300 f.LA 
2 mA 

1 mA 

400 V 

1_5 V 
5 V 

1.3 V 

1 f.Ls 

3 f.Ls 

0.8 f.Ls 



MULTIEPITAXIAL MESA NPN 

HIGH VOLTAGE POWER SWITCH 

The BUX 47 is a silicon multiepitaxial mesa NPN transistor in Jedec TO-3 metal 
case, intended for high voltage, fast switching applications. 

ABSOLUTE MAXIMUM RATINGS 

VCES 

VCER 
VCEO 

VEBO 

Ic 
ICM 

IB 

IBM 
Ptot 
Tstg 
Tj 

Collector-emitter voltage (VBE = 0) 
Collector-emitter voltage (RBE :;:;; 10n) 
Collector-emitter voltage (lB = 0) 
Emitter-base voltage (lc = 0) 
Collector current 
Collector peak current (tp :;:;; 10 ms) 
Base current 
Base peak current (tp :;:;;10ms) 
Total power dissipation at Tease :;:;;25°C 
Storage temperature 
Junction temperature 

MECHANICAL DATA 

5/80 
488 

850 
850 
400 

7 
8.5 
12 
3 
6 

107 
-65 to 175 

175 

v 
V 
V 
V 
A 
A 
A 
A 

W 
°C 
°C 

Dimensions in mm 



THERMAL DATA 

Rth j-ease Thermal resistance junction-case max 1.4 °C/W 

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

Parameter Test conditions 

ICES Collector cutoff VCE = 850V 
current (VSE = 0) VCE = 850V Tease = 125°C 

ICER Collector cutoff VCE = 850V 
current (RSE 0:;100) VCE = 850V Tease = 125°C 

IESO Emitter cutoff VES = 7V 
current (Ic = 0) 

VCEO (sustColiector-emitter Ic = 100mA 
sustaining voltage 
(Is = 0) 

VCE (sat) * Collector-emitter Ic = 6A Is = 1.2A 
saturation voltage Ie = 9A Is = 3A 

VSE (sat) * Base-emitter Ie = 6A Is = 1.2A 
saturation voltage 

ton Turn-on time 

ts Storage time Ic = 6A Vee = 150V 
lSI = -ls2 = 1.2A 

tf Fall time 

* Pulsed: pulse duration = 300p,s, duty cycle 0:;2%. 
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Min. Typ. Max. Unit 

150 /LA 
1.5 mA 

400 /LA 
3 mA 

1 mA 

400 V 

1.5 V 
3 V 

1.6 V 

1 p,s 

3 p,s 

0.8 p,s 



MULTI EPITAXIAL MESA NPN 

. HIGH VOLTAGE, HIGH CURRENT POWER SWITCH 

The BUX 48is a multiepitaxial mesa N PN transistor in Jedec TO-3 metal case, intended 
in fast switching applications for high output powers. 

ABSOLUTE MAXIMUM RATINGS 

VCES 
VCER 
VCEO 
VEBO 

Ic 
ICM 
Icp 

'B 
'BM 
Ptot 
Tstg 

Tj 

Collector-emitter voltage (V BE= 0) 
Collector-emitter voltage (R BE:51 On) 
Collector-emitter voltage (I B= 0) 
Emitter-base voltage (I c= 0) 
Collector current 
Collector peak current (tp:55ms) 
Collector peak current non repetitive (tp:520lls) 
Base current 
Base peak current (tp:55ms) 
Total power dissipation at T case:525°C 
Storage temperature 
Junction temperature 

MECHANICAL DATA 

5/80 
490 

850 V 
850 V 
400 V 

7 V 
15 A 
30 A 
55 A 

4 A 
20 A 

125 W 
-65to 175°C 

175 ac 

Dimensions in mm 



BUX48 

THERMAL DATA 

F\h j-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 VcE=850V 200 llA 
current (V BE=O) T case=125°C 

V CE=850V 2 mA 

ICER Collector cutoff V CE=850V 500 llA 
current (R BE< 1 On) T case= 125°C 

V CE=850V 4 mA 

lEBO Emitter cutoff V EB=7V 1 mA 
current (I C =0) 

V CEO (sus) '" Collector-emitter I C =100mA 400 V 
sustaining voltage 

VCE (sat) '" Collector-emitter Ic =10A IB =2A 1.5 V 
saturation voltage Ic =15A IB =3A 5 V 

V BE(sat) '" Base-emitter Ic =10A I Bl =2A 1.6 V 
saturation voltage 

RESISTIVE SWITCHING TI MES 

ton Turn-on time 
V cc=150V 

1 llS 
ts Storage time 

Ic =10A 3 llS 
tf Fall time 

I Bl =-1 B2=2A 
0.8 liS 

INDUCTIVE SWITCHING TIMES 

ts Storage time V clamp=300V 5 liS 
Ic =10A 
I Bl =2A 

tf Fall time 
-V B=5V 

Lc=1.5mH 0.8 LB =31iH liS 
T C =100°C 

'" Pulsed: pulse duration = 300 liS, duty cycle = 1.5% 
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DC current gain 
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EPITAXIAL PLANAR NPN/PNP 

FAST SWITCHING APPLICATIONS 

The BUX 77 and BUX 78 are silicon epitaxial planar transistors in Jedec TO-66 metal 
case. 
They are particularly intended for fast switching applications in military and space 
equipments. 

ABSOLUTE MAXIMUM RATINGS NPN BUX77 

PNpo BUX 78 

Vcso Collector-base voltage (IE = 0) 100 V 
VCEO Collector-emitter voltage (Is = 0) 80 V 
VESO Emitter-base voltage (Ic = 0) 6 V 
Ic Collector current 5 A 
Is Base current 0.8 A 
Ptot Total power dissipation at Tease";; 25°C 40 W 

-65 to 200 °C 
200 °C 

Tstg Storage temperature 
Tj Junction temperature 

° For PNP devices voltage and current values are negativE' 

MECHANICAL DATA Dimensions in mm 

6177 
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THERMAL DATA 

Rth j-ease Thermal resistance junction-case max 4.4 °C/W 

ELECTRICAL CHARACTERISTICSo (Tease = 2S °C unless otherwise specified) 

Parameter Test conditions Min. Typ. Max. Unit 

Icso Collector cutoff VCE = 80 V O.S JLA 
current (IE = 0) VCE = 80 V Tease = 1S0°C 1S0 JLA 

ICEO Collector cutoff VCE = 60V 10 JLA 
current (Is = 0) 

IESO Emitter cutoff 
current (Ic = 0) 

VES = 4 V O.S JLA 

VCES Collector-emitter 
voltage (VSE = 0) 

Ic = 2 mA 100 V 

V CEO (sus) * Collector-emitter Ic = SO mA 80 V 
. sustaining voltage 

(Is= 0) 

VESO Emitter-base IE = 1 mA 6 V 
voltage (lc = 0) 

VCE (sat) • Collector-emitter 
saturation voltage 

Ic = SA Is = O.S A 1 V 

VSE (sat) * Base-emitter 
saturation voltage 

Ic = SA Is = O.S A 1.3 V 

hFE • DC current gain Ic = O.SA VCE = S V 70 -
Ic = 2A VCE = S V SO 120 -
Ic = SA VCE = S V 30 -
Tease = -40°C 
Ic = 1 A VCE = S V 2S -

f T Transition frequency Ic = O.SA VCE = S V 
f = 20 MHz 2.S MHz 

ton Turn-on time 0.3 JLs 

tr Rise time Ic = SA Vcc= 40 V 0.2 JLs 
IS1 = -ls2 = O.S A 

ts Storage time O.S JLs 

tf Fall time 0.2 JLs 

* Pulsed: pulse duration = 300 JLs, duty cycle = 1.S% 
° For PNP devices voltage and current values are negative 
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MUl TIEPITAXIAl MESA NPN 

HIGH VOLTAGE POWER SWITCH 

The BUX 80 is a silicon multiepitaxial mesa N PN transistor in Jedec TO-3 metal case, 
particularly intended for converters, inv'erters, switching regulators and motor control 
systems applications. 

ABSOLUTE MAXIMUM RATINGS 

Collector-emitter voltage (V BE= 0) 
Collector-emitter voltage (R BE= son) 
Collector-emitter voltage (I B= 0) 
Emitter-base voltage (I c= 0) 
Collector current 
Collector peak current 
Base current 
Total power dissipation at T case -S40°C 
Storage temperature 
Junction temperature 

MECHANICAL DATA 

5/80 498 

800 V 
500 V 
400 V 
10 V 
10 A 
15 A 
5 A 

100 W 
-65 to 150°C 

150 °C 

Dimensions in mm 



THERMAL DATA 

Rth j-case Thermal resistance junction-case 

C' .·'J~!J~~~(~"T'~'7':~';.~'J 
BUX80;·.' 

max 1.1 °C/W 

ELECTRICAL CHARACTERISTICS (T case = 2SOC 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=12SoC 3 mA 

IESO Emitter cutoff V Es=10V 10 mA 
current (I c = 0) 

V CEO (sus) ·Collector-emitter 
sustaining voltage 

I C =100mA 400 V 

(ls=O) 

VCER(SUS) • Collector-emitter 
sustaining voltage 

Ic =100mA SOO V 

(RSE=SOn) 

VCE(sat) • Collector-emitter Ic =SA Is =1A 1.S V 
saturation voltage Ic =8A Is =2.SA 3 V 

VSE(sat) • Base-emitter Ic =SA Is =1A 1.4 V 
saturation voltage Ic =8A Is =2.SA 1.8 V 

hFE • DC current gain Ic =1,2A V CE=SV 30 -

ton Turn-on time Ic =SA IS1 =1A O.S I1S 
V cc=2S0V 

ts Storage time Ic =SA I S1 =1A 3.S I1S 
I S2 =-2A V cc=2S0V 

t, Fall time Ic =SA I S1 =1A O.S I1S 
I S2 =-2A V cc=-2S0V 

• Pulseq: pulse duration = 300 I1S, duty cycle = 1 .. S% 
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BUI82 
MULTIEPITAXIAL MESA NPN 

HIGH VOLTAGE POWER SWITCH 

The BUX 82 is a silicon multiepitaxial mesa NPN transistor in Jedec TO-3 metal case, 
particularly intended for converters, inverters, switching regulators and motor control 
systems applications. 

ABSOLUTE MAXIMUM RATINGS 

Collector-emitter voltage (V SE= 0) 
Collector-emitter voltage (I S= 0) 
Emitter-base voltage (I c= 0) 
Collector current 
Collector peak current 
Base current 
Total power dissipation at T cases50°C 
Storage temperature 
Junction temperature· 

MECHANICAL DATA 

5/80 503 

800 V 
400 V 

10 V 
6 A 
8 A 
3 A 

60 W 
-65 to 150°C 

150 °C 

Dimensions in mm 



THERMAL DATA 

Rth j-case Thermal resistance junction-case max 1.65 °C/W 

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

Parameter Test conditions Min. Typ. Max. Unit 

ICES Collector cutoff V cE=800V 1 mA 
current (V BE=O) 

ICES Collector cutoff V cE=800V 2 mA 
current (VBE=O) T case=125°C 

lEBO Emitter cutoff V EB=10V 10 mA 
current (I C = 0) 

V CEO (sus) *Collector-emitter Ic =100mA 400 V 
sustaining voltage 
(I B=O) 

VCE(sat) * Collector-emitter I C =2.5A I B =0.5A 1.5 V 
saturation voltage 

VCE(sat) * Collector-emitter Ic =4A I B =1.25A 3 V 
saturation voltage 

V BE (sat) * Base-emitter Ie =2.5A I B =0.5A 1.4 V 
saturation voltage 

VBE(sat) * Base-emitter Ie =4A I B =1.25A 1.6 V 
saturation voltage 

hFE * DC current gain Ie =0.6A V CE=5V 30 -

ton Turn-on time I C =2.5A I B1 =0.5A 0.5 IlS 
Vcc=250V 

ts Storage time I C =2.5A I B1 =0.5A 3.5 IlS 
I B2 =-1A V cc=250V 

tf Fall time I C =2.5A I B1 =0.5A 0.5 IlS 
I B2 =-1 A V cc=250V 

* Pulsed: pulse duration = 300 IlS, duty cycle = 1.5% 
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MULTIEPITAXIALBIPLANAR NPN 

HIGH VOLTAGE POWER SWITCH 

, The BUX 97, BUX 97Aand BUX 97B are silicon multiepitaxial biplanar® NPN transistors in 
Jedec TO-3 metal case. They are intended for high voltage, fast switching and industrial 
applications. 

ABSOLUTE MAXIMUM RATINGS 

VCES 
VCEO 
VESO 

Ic 
ICM 

ISM 
Ptot 
Tstg 
Tj 

Collector-emitter voltage (VSE = 0) 
Collector-emitter voltage (Is = 0) 
Emitter-base voltage (lc = 0) 
Collector current 
Collector peak current 
Base peak current 
Total power dissipation at Tease ,,;;. 75°C 
Storage temperature 
Junction temperature 

MECHANICAL DATA 

6177 
508 . 

BUX97 BUX97A BUX97B 

750V BOOV BOOV 
350V 400V. 450V 

7V 
6A 
BA 
3A 

60W 
-65 to 175°C 

175 °C 

Dimensions in mm 



THERMAL DATA 

Rlh j-ease Thermal resistance junction-case 

BUI97 
,U197A 

·<BUI'97B 

max 1.67°C/W 

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

Parameter Test conditions 

ICES Collector cutoff VCE = VCES max 
current (VSE = 0) Tease = 150°C 

VCE = VCES max 

IESO Emitter cutoff VES = 7V 
current (lc = 0) 

V CEO (sust Collector-emitter Ic = 100 mA 
sustaining voltage for BUX 97 
(Is = 0) for BUX 97A 

for BUX 97B 

VCE (sal)* Collector-emitter Ic = 1 A Is = 0.2A 
saturation voltage Ic = 4A Is = 1.25A 

VSE (sal) * Base-emitter Ic = 1 A Is = 0.2A 
saturation voltage Ic = 4A Is = 1.25A 

hFE * DC current gain Ic = 1 A VCE = 5V 

fT Transition frequency Ic = 0.5A VCE = 10V 

ton Turn-on time Ic = 4A Vcc= 100V 
lSI = 1.25A 

ts Storage time 
Ic = 4A Vcc= 100V 

tf Fall time lSI = -ls2 = 1.25A 

* Pulsed: pulse duration 300 fLs, duty cycle 

509 

1.5% 

Min. Typ. Max. Unit 

1 mA 

3 mA 

1 mA 

350 V 
400 V 
450 V 

0.2 1 V 
0.8 3 V 

1.3 V 
1.8 V 

10 70 -

20 MHz 

0.6 fis 

2 fLs 

0.5 fLs 
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EPITAXIAL PLANAR N PN 

FAST SWITCHING HIGH VOLTAGE POWER 

The BUY 18S is a silicon planar epitaxial NPN transistor in Jedec TO-3 metal case. It is 
intended for high-voltage switching power applications. 

ABSOLUTE MAXIMUM RATINGS 

Vcso 
VCEO 
VESO 

Ic 
ICM 

ICM 
Is 
Ptot 
Tstg 
Tj 

Collector-base voltage (IE = 0) 
Collector-emitter voltage (Is = 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";; 75°C 
Storage temperature 
Junction temperature 

MECHANICAL DATA 

6/77 
512 

400 V 
200 V 

6 V 
7 A 

10 A 
15 A 

4 A 
50 W 

-65 to 175°C 
175 °C 

Dimensions in mm 



THERMAL DATA 

Rth J-case Thermal resistance junction-case max 2 'C/W 

ELECTRICAL CHARACTERISTICS (T cas~ = 25 'C unless otherwise specified) 

Parameter Test conditions 

Icso Collector cutoff Vcs = 200V 
current (IE = 0) Vcs = 200V Tcase=100'C 

V(SR) csa * Collector-base Ic = 5mA 
breakdown voltage 
(IE = 0) 

VESO >I< Emitter-base 
voltage 

IE = 1 mA 

(I c =0) 

V CEO (SUS) *Collector-emitter 
sustaining voltage 

Ic = 20 mA 

(Is = 0) 

VCE (sat) * Collector-emitter Ic = 5A Is = 0.5A 
saturation voltage Ic = 7A Is = 0.7A 

VSE (sat) * Base-emitter Ic = 5A Is = 0.5A 
saturation voltage Ic = 7A Is = 0.7A 

hFE * .. DC current gain Ic = 1A VCE = 5V 

fT Transition frequency Ic = 0.5 A VCE = 10V 

Ccsa Collector-base IE = 0 Vcs= 50V 
capacitance f = 1 MHz 

ton Turn-on time Ic = 5A IS1 = 0.5A 

toft Turn-off time Ic = 5A 
IS1 = -ls2 = 0.5A 

ISib** Second breakdown VCE = 40V 
collector current 

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

513 

Min. Typ. Max. Unit 

10 fLA 
2 mA .-

400 V 

6 V 

200 V 

1 V 
1 V 

1.4 V 
1.6 V 

20 35 -

30 MHz 

55 pF 

1 fLs 

0.3 1 fLs 

1 A 
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EPITAXIAL PLANAR NPN 

HIGH VOLTAGE, HIGH CURRENT SWITCH 

BUY. 41 
BUY 48 

The BUY 47 and BUY 48 are silicon epitaxial planar NPN transistors in Jedec TO-39 metal 
case. They are used in high-voltage, high-current switching applications up to 7 A. 

ABSOLUTE MAXIMUM RATINGS 

VCBO 
VCEO 
VEBO 

Ic 
ICM 
Ptot 

Collector-base voltage (IE = 0) 
Collector-emitter voltage (Is = 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 ';;;;50°C 

MECHANICAL DATA· 

515 

BUY 47 BUY 48 

150V 200V 
120V 170V 

6V 
7A 
10A 
1W 

10W 
-65 to 200°C 

200 °C 

Dimensions in mm 

6177 



THERMAL DATA 

Rth j-ease 
Rth j,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 

IcBO Collector cutoff for BUY 47 
current (IE = 0) VCB = 80 V 10 [LA 

VCB = 80 V Tease = 125°C 1 mA 
for BUY 48 
VCB = 100 V 10 [LA 
VCB = 100 V Tease = 125°C 1 mA 

V(SR) cso * Collector-base Ic = 1 mA 
breakdown voltage for BUY 47 150 V 
(IE = 0) for BUY 48 200 V 

VeEo (sus) * Collector-emitter Ie = 20 mA 
• sustaining voltage for BUY 47 120 V 

(lB = 0) for BUY 48 170 V 

VESO '" Emitter-base IE = 1 mA 6 V 
voltage 
(I c =0) 

VCE (sat)' Collector-emitter Ic = 0.5 A Is = 50 mA 0.05 V 
saturation voltage Ic =2A Is = 0.2 A 0.45 V 

Ie = 5A Is = 0.5 A 1 V 

VSE (sat)' Basecemitter Ie = 0.5 A IB = 50 mA 0.8 V 
saturation voltage Ie = 2A Is = 0.2 A 1.1 V 

Ie = 5A 'I B = 0.5 A 1.5 V 
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ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions 

hFE * DC current gain Ic = 50 mA VCE = 
Ic = 0.5 A VCE = 
Ic = 2A VCE = 
Ic = 5A VCE = 

fT Transition frequency Ic = 100mA VCE = 

CCBO Collector-base IE = 0 VCB = 
capacitance f = 1 MHz 

ton Turn-on time 
Ic =5A Vcc= 

toll Turn-off time IB1 = -IB2 = 0.5 A 

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

Safe operating areas 

'-. 

i' 

5V 
5V 
5V 
5V 

10 V 

50 V 

40 V 

BUY 41 
BUY 48 

Min. Typ. Max. Unit 

130 -
40 150 -
40 130 -
15 45 -

90 MHz 

45 80 pF 

1 Ils 

2 Ils 

-G 2667 

, 

DC OPERATION 

'-

\ 
~ 

10-1 
B 

\ 
J~ - BUV48 
T BUV47 

10-2 
4 6 B 4 6 8 

10 VCE (V) 
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EPITAXIAL PLANAR N PN 

HIGH VOLTAGE, MEDIUM CURRENT SWITCH 

The BUY 49S is a silicon epitaxial planar NPN transistor in Jedec TO-39 metal case. It is 
used in high-voltage, high-current switching applications up to 3A. 

ABSOLUTE MAXIMUM RATINGS 

VCBO 

VCEO 
VEBO 

Ic 
ICM 
Ptot 

Collector-base voltage (IE = 0) 
Collector-emitter voltage (Is = 0) 
Emitter-base voltage (Ic = 0) 
Collector current 
Collector peak current 
Total power dissipation at Tamb .;;; 25°C 

Tease ';;;50°C 
. Storage temperature 
Junction temperature 

MECHANICAL DATA 

6/77 
520 

250 
200 

6 
3 
5 
1 

10 
-65 to 200 

200 

v 
V 
V 
A 
A 

W 
W 
°C 
°C 

Dimensions in mm 



THERMAL DATA 

Rth j-ease 
Rth j-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

max 
m~x 

15 'C/W 
175 'C/W 

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

Parameter Test conditions 

Icso Collector cutoff Vcs= 200 V 
current (IE = 0) Vcs= 200 V Tease = 150 'C 

V(SR) cso * Collector-base Ic = 100 !-LA 
breakdown voltage 
(IE = 0) 

vCEO (sus) * Collector-emitter 
sustaining voltage 

Ic = 20 mA 

(Is = 0) 

VESO * Emitter-base IE = 1 mA 
voltage 
(lc=O) 

V CE (sat) * Collector-emitter 
saturation voltage 

Ic = 0.5 A Is = 50 mA 

VSE (sat) * Base-emitter Ic = 0.5 A Is = 50 mA 
saturation voltage 

hFE * DC current gain Ic = 20 mA VCE = 5 V 
Ic = 0.5 A VCE = 5 V 
Ic = 20 mA VCE = 2 V 
Tease = -55 'C 

fT Transition frequency Ic = 100mAVcE = 10V 

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

ton Turn-on time 
Ic = 0.5 A Vcc= 20 V 

toft Turn-off time IS1 = -ls2 = 50 mA 

ISlb ** Second breakdown VCE = 50 V 
collector current 

* Pulsed: pulse duration = 300 !-Ls, duty cycle = 1.5% 
** Pulsed: 1 s, non repetitive pulse 
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Min. Typ. Max. Unit 

0.1 [1A 
50 [1A 

250 V 

200 V 

6 V 

0.2 V 

1.1 V 

40 -
40 80 -

16 -

50 MHz 

30 pF 

0.3 [1s 

1 [1s 

0.2 A 
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EPITAXIAL PLANAR N PN 

HIGH CURRENT, GENERAL PURPOSE TRANSISTOR 

The BUY 68 is a silicon epitaxial planar NPN transistor in Jedec TO-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 

VCBO 

VCER 
VCEO 
VEBO 

Ic 
Ptot 

Collector-base voltage (IE = 0) 
Collector-emitter voltage (R~E::; 10 Q) 
Collector-emitter voltage (IB = 0) 
Emitter-base voltage (Ie = 0) 
Collector current 
Total power dissipation at Tamb ~ 25°C 

Tease ~ 50°C 
Storage temperature 
Junction temperature 

MECHANICAL DATA 

6/77 
524 

100 
80 
60 

6 
7 
1 

10 
-65 to 200 

200 

v 
V 
V 
V 
A 

W 
W 
°C 
°C 

Dimensions in mm 



THERMAL DATA 

Rlh j-ease 
Rlh j-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

8UY .. 68 

max 
max 

15 °C/W 
175 °C/W 

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

Parameter Test conditions Min. Typ. Max. Unit 

IcBO Collector cutoff VeB = 60 V 1 [LA 
current (IE = 0) 

V(BR) eBO * Collector-base Ie = 1 mA 100 V 
breakdown voltage 
(IE = 0) 

VeER (sus)* Collector-emitter Ie = 50 mA 80 V 
sustaining voltage 
(RBE = 1011) 

V CEO (sus) * Collector-emitter 
sustaining voltage 

Ie = 50 mA 60 V 

(lB = 0) 

VEBO * Emitter-base IE = 1 mA 6 V 
voltage 
(Ie =0) 

VeE (salt Collector-emitter Ie =2A IB = 0.2 A 0.6 V 
saturation voltage Ie = 5A IB = 0.5 A 1 V 

VBE (sal) * Base-emitter Ie =2A IB = 0.2 A 1 1.3 V 
saturation voltage Ie =5A IB = 0.5 A 1.2 1.6 V 

hFE * DC current gain Ie = 0.1 A VeE = 1 V 40 130 -
Group 6 40 70 -
Group 10 63 110 -
Group 16 100 170 -

Ie = 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 Ic = 0.5 A VeE = 5 V 50 MHz 

CeBo Collector-base IE = 0 VeB = 10 V 
capacitance f = 1 MHz 80 pF 

ton Turn-on time 
Ie =5A Vee= 20V 0.35 [Ls 

toft Turn-off time IB1 = -IB2 = 0.5 A 0.75 [Ls 

* Pulsed: pulse duration = 3.00 [Ls, duty cycle = 1.5% 
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MULTI EPITAXIAL MESA NPN 

HIGH VOLTAGE POWER SWITCH 

The BUY 69A, BUY 69B, and BUY 69C are silicon multiepitaxial mesa NPN tran
sistors in Jedec TO-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 

VEBO 

Ie 
ICM 
18 
Ptot 

Tstg 

Tj 

Collector-emitter voltage (V8E = 0) 
Collector-emitter voltage (18 = 0) 
Emitter-base voltage (Ie = 0) 
Collector current 
Collector peak current (tp ~ 10ms) 
Base current 
Total power dissipation at Tcase~25°C 
Storage temperature 
Junction temperature 

MECHANICAL DATA 

5/80 
528 

BUY 69A BUY 69B BUY 6ge 

1000V 800V 500V 
400V 325V 200V 

8V 
10A 
15A 
3A 

100W 
-65 to 200°C 

200°C 

Dimensions in mm 



THERMAL DATA 

Rth j-ease Thermal resistance junction-case 

BUY69A 
BUY69B 
BUY···69C 

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 VCE = 1000V 1 mA 
current (VSE = 0) for BUY69B VCE = 800V 1 mA 

f9r BUY69C VeE = 500V 1 mA 

'EBO Emitter cutoff VES = 8V 1 mA 
current (Ic = 0) 

Vcso Collector-base for BUY69A Ie = 1mA 1000 V 
voltage (IE = 0) for BUY69B Ic = 1mA 800 V 

for BUY69C Ic = 1mA 500 V 

VCEO (sus)*Coliector-emitter Ic = 100mA 
sustaining voltage for BUY69A 400 V 
(Is = 0) for BUY69B 325 V 

for BUY69C 200 V 

VeE (sat) * Collector-emitter Ie = 8A Is = 2.5A 3.3 V 
saturation voltage 

VSE (sat) * Base-em itter Ic = 8A Is = 2.5A 2.2 V 
saturation voltage 

hFE * DC current gain Ie = 2.5A VCE = 10V 15 -

fT Transition Ic = 0.5A VCE = 10V 10 MHz 
frequency 

ISlb ** Second breakdown VeE = 25V 4 A 
collector current 

.. 

ton Turn-on time Ic = 5A VeE = 250V 0.2 p.,s 
IS1 = 1A 
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ELECTRICAL CHARACTERISTICS (continued) 

ts 

tj 

tj 

Parameter Test conditions 

Storage time Ie = 5A VeE = 250V 

Fall time 181 = -182 = 1A 

Fall time Ie = SA VeE = 40V 
181 = -182 = 2.5A 

Pulsed: pulse duration = 300f-Ls, duty cycle = 1.5 % 
Pulsed: 1 s, non repetitive pulse 

For characteristics curves see the BUW 34/5/6 series. 
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Min. Typ. Max. Unit 

1.7 f-Ls 

0.3 f-Ls 

1 f-LS 



EPITAXIAL·BASE NPN/PNP 

COMPLEMENTARY POWER DARLINGTONS 

The MJ 900, MJ 901, MJ 1000 and MJ 1001 are silicon epitaxial-base transistors in 
monolithic Darlington configuration, and are mounted in Jedec TO-3 metal case. They 
are intended for use in power linear and switching applications. 
The PNP types are the MJ 900 and MJ 901 and their complementary NPN types are the 
MJ 1000 and MJ 1001 respectively. 

ABSOLUTE MAXIMUM RATINGS PNp· MJ 900 MJ 901 

NPN MJ1000 MJ1001 

VCBO Collector-base voltage (IE = 0) 60V 80V 
VCEO Collector-emitter voltage (IB = 0) 60V 80V 
VEBO Emitter-base voltage (lc = 0) 5V 
Ic Collector current 8A 
IB Base current 0.1A 
P tot Total power dissipation at Tease';;; 25 ·C 90W 

-65 to 200 ·C 
200 ·C 

Tstg Storage temperature 
Tj Junction temperature 

• For PNP types voltage and current values are negative 

MECHANICAL DATA Dimensions in mm 

6177 
531 



THERMAL DATA 

Rth j-ease Thermal resistance junction-case max 1.94 °C/W 

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

Parameter Test conditions 

ICER Collector cutoff for MJ900 and MJ1000 
current (RB~ = 1 kQ) VCE = 60 V 

for MJ901 and MJ1001 
VCE = 80 V 
Tease = 150°C 
for MJ900 and MJ1000 
VCE = 60 V 
for MJ901 and MJ1001 
VCE = 80 V 

ICEO Collector cutoff for MJ900 and MJ1000 
current (Is = 0) VCE = 30V 

for MJ901 and MJ1001 
VCE = 40 V 

IESO Emitter cutoff VES = 5 V 
current (lc = 0) 

V CEO (SUS)' Collector-emitter Ic = 100mA 
sustaining voltage for MJ900 and MJ1000 
(Is = 0) for MJ901 and MJ1001 

VCE (sat) 
, Collector-emitter Ic =3A Is = 12mA 

saturation voltage Ic =8A Is = 40mA 

VSE' Base-emitter voltage Ic =3A VCE = 3 V 

hFE * DC current gain Ic =3A VCE = 3 V 
Ic =4A VCE = 3 V 

* Pulsed: pulse duration = 300 [1s, 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 mA 

1 mA 

5 mA 

5 mA 

0.5 mA 

0.5 mA 

2 mA 

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 300-1 are silicon epitaxial-base transistors in 
monolithic Darlington configuration and are mounted in Jedec TO-3 metal case. They are 
intended for use in power linear and switching applications. 
The PNP types are the MJ 2500 and MJ 2501 and the ir complementary NPN types are the 
MJ 3000 and MJ 3001 respectively. 

ABSOLUTE MAXIMUM RATINGS PNp O MJ2500 MJ2501 

NPN MJ3000 MJ3001 

Vcso Collector-base voltage (IE = 0) 60V BOV 
VCEO Collector-emitter voltage (Is = 0) 60V BOV 
VESO Emitter-base voltage (Ic = 0) 5V 
Ic Collector current 10A 
Is Base current 0.2A 
Ptot Total power dissipation at Tease':;; 25°C 150W 

-65 to 200°C 
200 °C 

Tstg Storage temperature 
Tj Junction temperature 

° For PNP types voltage and current values are negative 

,;.'-
,;:,:: 

MECHANICAL DATA Dimensions in mm 
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THERMAL DATA 

Rth j-ease Thermal resistance junction-case max 1 .17 °C /W 

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

Parameter Test conditions 

ICER Collector cutoff for MJ2500 and MJ3000 
current (RSE = 1 k!J) VCE = 60 V 

for MJ2501 and MJ3001 
VCE = 80 V 
Tease= 150°C 
for MJ2500 and MJ3000 
VCE = 60 V 
for MJ2501 and MJ3001 
VCE = 80 V 

ICEO Collector cutoff for MJ2500 and MJ3000 
current (Is = 0) VCE = 30 V 

for MJ2501 and MJ3001 
VCE = 40V 

IESO Emitter cutoff VES = 5 V 
current (lc = 0) 

V CEO (sust Collector-emitter Ic = 100mA 
sustaining voltage for MJ2500 and MJ3000 
(Is = 0) for MJ2501 and MJ3001 

V CE (sat) * Collector-emitter Ic = 5A Is = 20mA 
saturation voltage Ic = 10 A Is = 50mA 

VSE* Base-emitter voltage Ic =5A VCE = 3 V 

hPE* DC current gain Ic = 5A VCE = 3 V 

* Pulsed': pulse duration = 300 f1s, duty cycle = 1.5% 
° For PNP types current and voltage values are negative 
For characteristic 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 -



EPITAXIAL-BASE PNP 

POWER LINEAR AND SWITCHING APPLICATIONS 

Tile MJ 2955 is a silicon epitaxial-base PNP power transistor in Jedec TO-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 (RBE ';;; 100 [2) 
Collector-emitter voltage (IB = 0) 
Emitter-base voltage (Ie = 0) 
Collector current 
Base current 
Total power dissipation at Tease';;; 25 ·C 
Storage temperature 
Junction temperature 

MECHANICAL DATA 
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-100 V 
-70 V 
-60 V 

-7 V 
-15 A 

-7 A 
150 W 

-65 to 200 ·C 
200 ·C 

Dimensions in mm 

6177 



THERMAL DATA 

Rth j-ease Thermal resistance junction-case max 1.17 °C/W 

ELECTRICAL CHARACTERISTICS (Tease = 25°C unlessotherwise specified) 

Parameter Test conditions 

ICEX Collector cutoff VCE = -100V 
current (VSE = 1.5V) VCE = -100V Tease = 150°C 

ICEO Collector cutoff VCE = -30 V 
current (Is = 0) 

IESO Emitter cutoff VBE = 7 V 
current (lc = 0) 

VCER (SUS)* Collector-emitter Ic = -200mA 
sustaining voltage 
(RBE = 1 OO~) 

V CEO (sust Collector-emitter Ic = -200mA 
sustaining voltage 
(lB = 0) 

VCE (sat)* Collector-emitter Ic = -4 A IB = -OAA 
saturation voltage Ic = -10 A IB ;, -3.3A 

VBE* Base-emitter voltage Ic = -4 A VCE = -4 V 

hFE* DC current gain Ic = -4 A VCE = -4 V 
Ic = -10 A VCE = -4 V 

fr Transition frequency Ic = -0.5A VcE =-10V 

* Pulsed: pulse duration = 30b [Ls, duty cycle = 1.5% 
For characteristic curves see the 2N 5875 series 
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Min. Typ. Max. Unit 

-1 mA 
-5 mA 

-0.7 mA 

-5 rnA 

-70 V 

-60 V 

-1.1 V 
-3 V 

-1.8 V 

20 70 -
5 -

4 MHz 



EPITAXIAL·BASE NPN/PNP 

MEDIUM POWER DARLINGTONS 

MU 700/MJE 800 
MJE701lMJE 801 
MJE702/MJE802 
MJE 703/MJE803 

The MJE 700, MJE 701, MJE 702, MJE 703, MJE 800, MJE 801, MJE 802 and MJE 803 are 
silicon epitaxial-base power transistors in monolithic Darlington configuration and 
are mounted in Jedec TO-126 plastic package. 
They are intended for use in medium power linear and switching applications. 
The PNP types are the MJE 700, MJE 7:01, MJE 702 and MJE 703 and their complemen
tary NPN types are the MJE 800, MJE 801, MJE 802 and MJE 803. 

PNpO MJE700 MJE702 
MJE701 MJE703 

NPN MJE800 MJE802 
MJE801 MJE803 

ABSOLUTE MAXIMUM RATINGS 

V CBO Collector-base voltage (IE = 0) 60V 80V 
VCEO Collector-emitter voltage (lB = 0) 60V 80V 
VEBO Emitter-base voltage (Ic = 0) 5V 
Ic Collector current 4A 
IB Base current 0.1A 
Ptot Total power dissipation at Tease ,s; 25°C 40W 

-65 to 150°C 
150 °C 

Tstg Storage temperature 
Tj Junction temperature 

° For PNP devices voltage and current values are negative 

MECHANICAL DATA Dimensions in mm 

6177 
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THERMAL DATA 

Rth j-case Thermal resistance junction-case max 3.13 ·C/W 

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

Parameter Test conditions Min. Typ. Max. Unit 

IcBO Collector cutoff for MJE 700, MJE 701, 
current (IE = 0) MJE 800, MJE 801 

VCB = 60 V 200 f,tA 
VCB = 60 V T case = 100·C 2 mA 
for MJE 702, MJE 703, 

MJE 802, MJE 803 
VCB = 80 V 200 f,tA 
VCB = 80 V Tease = 100·C 2 mA 

ICEO Collector cutoff for MJE 700, MJE 701, 
current (IB = 0) MJE 800, MJE 801 

VCE = 30 V 500 f,tA 
for MJE 702, MJE 703, 

MJE 802, MJE 803 
VCE = 40 V 500 f,tA 

lEBO Emitter cutoff VEB = 5 V 2 mA 
current (Ic = 0) 

V CEO (sust Collector-emitter for MJE 700, MJE 701, 
sustaining voltage MJE 800, MJE 801 
(IB = 0) Ic = 50 mA 60 V 

for MJE 702, MJE 703, 
MJE 802, MJE 803 

Ic = 50 mA 80 V 

VCE (sat) * Collector-emitter for MJE 700, MJE 702, 
saturation voltage MJE 800, MJE 802 

Ic = 1.5 A IB = 30mA 2.5 V 
for MJE 701, MJE 703, 

MJE 801, MJE 803 
Ic =2A IB = 40mA 2.8 V 

538 



ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions 

VSE * Base-emitter voltage for MJE 700, MJE 702, 
MJE 800, MJE 802 

Ic = 1.5 A VCE = 3 V 
for MJE 701, MJE 703, 

MJE 801, MJE 803 
Ic = 2A VCE = 3 V 

hFE * DC current gain for MJE 700, MJE 702, 
MJE 800, MJE 802 

Ic = 1.5 A VCE = 3 V 
for MJE 701, MJE 703, 

MJE 801, MJE 803 
Ic = 2A VCE = 3 V 

hIe Small signal Ic = 1.5 A VCE = 3 V 
current gain f = 1 MHz 

* Pulsed: pulse duration = 300 J.ts, duty cycle = 1.5% 
o For PNP devices voltage and current values are negative 
For characteristic curves see the 2N 6034/2N 6039 series 
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Min. Typ. Max. Unit 

2.5 V 

2.5 V 

750 -

750 -

1 -



EPITAXIAL-BASE NPN 

MEDIUM POWER LINEAR AND SWITCHING APPLICATIONS 

The T!P 29, TIP 29A, TIP 29B and TIP 29C are silicon epitaxial-base NPN power 
transistors in Jedec TO-220plastic package, intended for use in medium power 
linear and switching applications. 
The cOl'!1plementary PNP types are the TIP 30, TIP 30A, TIP 30B and TIP 30C. 

ABSOLUTE MAXIMUM RATINGS TIP 29 TIP 29ATIP 29B TIP 29C 

VCSO Collector-base voltage (lE= 0) 40V 60V 80V 100V 
VCEO Collector-emitter voltage (Is= 0) 40V 60V 80V 100V 
VESO Emitter-base voltage (Ic= 0) 5V 
Ic Collector current 1A 
ICM Collector peak current 3A 
Is Base current O.4A 
Ptat Total power dissipation at Tease :s:; 25°( 30W 

Tamb :s:;25°C 2W 
Tstg Storage temperature -65 to 150°C 
Tj Junction temperature 150°C 

MECHANICAL DATA Dimensions in mm 

5/80 
540 



THERMAL OAT A 

Rth j-ease 
Rth j-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

TIP 29 
TIP29A 
TIP 298 
TIP 29C 

max 4.17 °C/W 
max 62.5 °C/W 

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

Parameter Test conditions 

ICEO Collector cutoff for TIP 29 and TIP 29A 
current (IB = 0) VeE = 30V 

for TIP 29B and TIP 29C 
VeE = 60V 

ICES Collector cutoff for TIP 29 VeE = 40V 
current (VBE = 0) for TIP 29A VCE = 60V 

for TIP 29B VCE = 80V 
for TIP 29C VeE = 100V 

lEBo Emitter cutoff VES = 5V 
current (Ic = 0) 

VCEO (sus)' Collector-emitter Ie = 30mA 
sustaining voltage for TIP 29 
(lB = 0) for TIP 29A 

for TIP 29B 
for TIP 29C 

VCE (sat) 
. Collector-emitter 

saturation voltage 
Ic = 1A Is = 125mA 

VSE (on) 
. Base-emitter Ie = 1A VeE = 4V 

voltage 

hFE 
. DC current gain Ic = 0.2A VCE = 4V 

Ic = 1A VCE = 4V 

hIe Small signal Ic = 0.2A VCE = 10V 
current gain f = 1KHz 

Ic = 0.2A VCE = 10V 
f = 1 MHz 

• Pulsed: pulse duration = 300/Ls, duty cycle :::;2%. 
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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 

40 V 
60 V 
80 V 
100 V 

0.7 V 

1.3 V 

40 -
15 75 -

20 -

3 -



EPITAXIAL-BASE PNP 

MEDIUM POWER LINEAR AND SWITCHING APPLICATIONS 

The TIP 30, TIP 30A, TIP 30B and TIP 30C are silicon epitaxial-base PNP power 
transistors in Jedec TO-220 plastic package, intended for use in medium power 
linear and switching applications. 
The complementary NPN types are the TIP 29, TIP 29A, TIP 29B and TIP 29C 
respectively. 

ABSOLUTE MAXIMUM RATINGS TIP 30 TIP30A TIP30B TIP30C 

VCSO 

VCEO 
VESO 

Ic 
ICM 

Is 
Ptot 

Collector-base voltage (IE = 0) -40V 
Collector-emitter voltage (Is = 0) -40V 
Emitter-base voltage (Ic = 0) 
Collector current 
Collector peak current 
Base current 
Total power dissipation at Tease ~25°C 

Tamb ~25°C 
Storage temperature 
Junction temperature 

MECHANICAL DATA 

5/80 
542 

-60V -SOY -100V 
-60V -SOY -100V 

-5V 
-1A 
-3A 

-O.4A 
30W 
2W 

-65 to 150°C 
150°C 

Dimensions in mm 



THERMAL DATA 

Rth j-ease 
Rth j-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

TIP 3D 
TIP 3DA 
TIP3DB 
TIP 3DC 

max 4.17 °C/W 
max 62.5 °C/W 

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

Parameter Test conditions 

ICEO Collector-cutoff for TIP 30 and TIP 30A 
current (Is = 0) VCE = -30V 

for TIP 30B and TIP 30C 
VCE = -60V 

ICES Collector cutoff for TIP 30 VCE = -40V 
current (VSE = 0) for TIP 30A VCE = -60V 

for TIP 30B VCE = -80V 
for TIP 30C VCE = -100V 

IESO Emitter cutoff VES = -5V 
current (Ic = 0) 

VCEO (Sus)'Coliector-emitter Ic = -30mA 
sustaining voltage for TIP 30 
(Is = 0) for TIP 30A 

for TIP 30B 
for TIP 30C 

VCE (sat) 
. Collector-emitter Ic = -1A; Is = -125mA 

saturation voltage 

VSE (on) 
. Base-emitter Ic = -1A VCE = -4V 

voltage 

hFE 
. DC current gain Ic = -0.2A VCE = -4V 

Ic = -1A VCE = -4V 

hie Small signal Ic = -0.2A VCE = -10V 
current gain f = 1KHz 

Ic = -0.2A VCE = -10V 
f = 1 MHz 

• Pulsed: pulse duration = 300p,s, duty cycle ~2%. 
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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 

-40 V 
-60 V 
-80 V 
-100 V 

-0.7 V 

-1.3 V 

40 -
15 75 -

20 -

3 -



EPITAXIA~~BASE NPN 

MEDIUM POWER LINEAR AND SWITCI1ING APPLICATIONS 

The TIP 31, TIP 31A, TIP 31B and TIP 31C are silicon epitaxial-base NPN power 
transistors in Jedec TO-220 plastic package, intended for use in medium power 
linear and switching applications. ' 
The complementary PNP types are the TIP 32, TIP 32A, TIP 32B and TIP 32C. 

ABSOLUTE MAXIMUM RATINGS TIP31 TIP31A TIP31B TIP31C 

VC80 
VCEO 
VE80 

Ic 
ICM 

18 
Ptot 

Tstg 

Tj 

Collector-base voltage (IE = 0) 40V 
Collector-emitter voltage (Is = 0) 40V 
Emitter-base voltage (Ic = 0) 
Collector current 
Collector peak current 
Base-current 
Total power dissipation at Tease :::;;25°C 

Tamb :::;;25°C 
Storage temperature 
Junction temperature 

MECHANICAL DATA 

5/80 
544 

60V BOV 
60V BOV 

5V 
3A 
5A 
1A 

40W 
2W 

-65 to 150°C 
150°C 

100V 
100V 

Dimensions in mm 



THERMAL DATA 

Rlh j-ease 
Rlhj-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

TIP 31 
TlP.31A 
TIP 318 
TIP 31C 

max 3.12 °C/W 
max 62.5 °C/W 

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

Parameter Test conditions 

ICED Collector cutoff for TIP 31 and TIP 31A 
current (Is = 0) VCE = 30V 

for TIP 318 and TIP 31C 
VCE = 60V 

ICES Collector cutoff for TIP 31 VCE = 40V 
current (VSE = 0) for TIP 31A VCE = 60V 

for TIP 318 VCE = 80V 
for TIP 31C VCE = 100V 

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

VCEO (sus)*Collector-emitter Ic = 30mA 
sustaining voltage for TIP 31 
(Is = 0) for TIP 31A 

for TIP 318 
for TIP 31C 

VCE (sal) * Collector-emitter Ie = 3A Is = 375mA 
saturation voltage 

VSE (on)* Base-emitter Ic = 3A VeE = 4V 
voltage 

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

hie Small signal Ic = 0.5A VeE = 10V 
current gain f = 1KHz 

Ic = 0.5A VeE = 10V 
f = 1 MHz 

* Pulsed: pulse duration = 300ILS, duty cycle ~ 2 %. 
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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 

40 V 
60 V 
80 V 
100 V 

1.2 V 

1.8 V 

25 -
10 50 -

20 -, 

3 -



EPITAXIAL-BASE PNP 

MEDIUM POWER LINEAR AND SWITCHING APPLICATIONS 

The TIP 32, TIP 32A, TIP 32B and TIP 32C are silicon epitaxial-base PNP power 
transistors in Jedec TO-220 plastic package, intended for use in medium power 
linear and switching applications. 
The complementary NPN types are the TIP 31, TIP 31A, TIP 31 B and TIP 31 C. 

ABSOLUTE MAXIMUM RATINGS TIP32 TIP32A TIP32B TIP32C 

VCSO 

VCEO 
VESO 

Ic 
ICM 

Is 
Ptot 

Collector-base voltage (Ic = 0) -40V 
Collector-emitter voltage (Is = 0) -40V 
Emitter-base voltage (lc = 0) 
Collector current 
Collector peak current 
Base-current 
Total power dissipation at Tease ~25°C 

Tamb ~25°C 
Storage temperature 
Junction temperature 

MECHANICAL DATA 

5/80 
546 

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

-5V 
-3A 
-5A 
-1A 
40W 
2W 

-65 to 150°C 
150°C 

Dimensions in mm 



THERMAL DATA 

Rth j-ease 
Rth j-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

TIP 32 
TIP32A 
Tle,328 
TIP'32C 

max 3.12 °C/W 
max 62.5 °C/W 

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

Parameter Test conditions 

ICED Collector cutoff for TIP 32 and TIP 32A 
current (IB = 0) VCE = -30V 

for TIP 328 and TIP 32C 
VCE = -60V 

ICES Collector cutoff for TIP 32 VCE = -40V 
current (VBE = 0) for TIP 32A VCE = -60V 

for TIP 328 VCE = -SOV 
for TIP 32C VCE = -100V 

lEBO Emitter cutoff VEB = -5V 
current (Ic = 0) 

VCEO (Sus)'Collector-emitter Ic = -30mA 
sustaining voltage for TIP 32 
(IB = 0) for TIP 32A 

for TIP 328 
for TIP 32C 

VCE (sat) 
, 

Collector-emitter Ic = -3A IB = -375mA 
saturation voltage 

VBE (on) 
, 

Base-emitter Ic = -3A VCE = -4V 
voltage 

hFE DC current gain Ic = -1A VCE = -4V 
Ic = -3A VCE = -4V 

hie Small signal Ic = -0.5A VCE = -10V 
current gain f = 1KHz 

Ic = -0.5A VCE = -10V 
f = 1 MHz 

'Pulsed: pulse duration = 300ILS, duty cycle :::::2%. 
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Min. Typ. Max. Unit 

-0.3 rnA 

-0.3 rnA 

-0.2 rnA 
-0.2 rnA 
-0.2 rnA 
-0.2 rnA 

-1 rnA 

-40 V 
-60 V 
-SO V 
-100 V 

-1.2 V 

-1.S V 

25 -
10 50 -

20 -

3 -



EPITAXIAL-BASE NPN 

MEDIUM POWER LINEAR AND SWITCHING APPLICATIONS 

The TIP 41, TIP 41A, TIP 41 B, and TIP 41C are silicon epitaxial-base NPN power 
transistors in Jedec TO-220 plastic package intended for use in medium power 
linear and switching applications. 
The complementary PNP types are the TIP 42, TIP 42A, TIP 42B and TIP 42C 
respectively. 

ABSOLUTE MAXIMUM RATINGS 

VCSO 

VCEO 
VESO 

Ic 
ICM 

Is 
Ptot 

Tstg 

Tj 

Collector-base voltage {IE = 0) 
Collector-emitter voltage (Is = 0) 
Emitter-base voltage (Ic = 0) 
Collector current 
Collector peak 'current 
Base current 
Total power dissipation atTcase~25°C 

Tamb~25°C 
Storage temperature 
Junction temperature 

MECHANICAL DATA 

5/80 
548 

TIP41 TIP41A TIP41B TIP41C 

40V 
40V 

60V BOV 
60V BOV 

5V 
6A 

10A 
3A 

65W 
2W 

-65 to 150°C 
150°C 

100V 
100V 

Dimensions iii mm 



THERMAL DATA 

Rth j-ease 
Rthj-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

TIP 41 
TIP 41A 
TIP 41B 
TIP 41C 

max 1.92 °C/W 
max 62.5 °C/W 

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

Parameter Test conditions Min. Typ. Max. Unit 

ICEO Collector cutoff for TIP41 and TIP41A 
current (Is = 0) VCE = 30V 0.7 mA 

for TIP41B and TIP41C 
VCE = 60V 0.7 mA 

ICES Collector cutoff forTIP41 VCE = 40V 0.4 mA 
current (VSE = 0) forTIP41A VCE = 60V 0.4 mA 

forTIP41B VCE = 80V 0.4 mA 
forTIP41C· VCE = 100V 0.4 mA 

IESO Emitter cutoff VES ="5V 1 mA 
current (Ic = 0) 

VCEO(sust Collector-emitter Ic = 30mA 
sustaining voltage for TIP41 40 V 
(Is = 0) forTIP41A 60 V 

forTIP41B 80 V 
forTIP41C 100 V 

VCE(sat) * Collector-emitter Ic = 6A Is = 0.6A 1.5 V 
saturation voltage 

VSE * Base-emitter Ic = 6A VCE = 4V 2 V 
voltage 

hFE * DC current gain Ic = 0.3A VCE = 4V 30 -
Ic = 3A VCE = 4V 15 75 -

hie Small signal Ic = 0.5A VCE = 10V 
current gain f = 1KHz 20 -

f = 1MHz 3 -

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

MEDIUM POWER LINEAR AND SWITCHING APPLICATIONS 

The TIP 42, TIP 42A, TIP 42B and TIP 42C are silicon epitaxial-base PNP power 
transistors in Jedec TO-220 plastic package, intended for use in medium power 
linear and switching applications. 
The complementary NPN types are the TIP 41, TIP 41A, TIP 41 B and TIP 41 C 
respectively. 

ABSOLUTE MAXIMUM RATINGS TIP 42 TIP 42A TIP 42B TIP 42C 

VCSO 

VCEO 
VESO 

Ic 
ICM 

Is 
Ptot 

Tstg 

Tj 

Collector-base voltage (IE = 0) -40V 
Collector-emitter voltage (Is = 0) -40V 
Emitter-base voltage (Ic = 0) 
Collector current 
Collector peak current 
Base current 
Total power dissipation at Tease ~25°C 

Tamb ~25°C 
Storage temperature 
Junction temperature 

MECHANICAL DATA 

5/80 
550 

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

-5V 
-6A 
-10A 
-3A 
65W 
2W 

-65 to 150°C 
150°C 

Dimensions in mm 



THERMAL DATA 

Rlh j-ease 
Rlhj-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

TIP 42 
TIP 42A 
TIP 428 
TIP42C 

max 1.92 °C/W 
max 62.5 °C/W 

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

Parameter Test conditions 

ICEO Collector cutoff for TIP 42 and TIP 42A 
current (Is = 0) VCE = -30V 

for TIP 42B and TIP 42C 
VCE = -60V 

ICES Collector cutoff for TIP 42 VCE = -40V 
current (VSE = 0) for TIP 42A VCE = -60V 

for TIP 429 VCE = -80V 
for TIP 42C VCE = -100V 

IESO Emitter cutoff VES = -5V 
current (Ic = 0) 

VCEO (Sus)*Collector-emitter Ic = -30mA 
sustaining voltage for TIP 42 
(Is = 0) for TIP 42A 

for TIP 42B 
for TIP 42C 

VCE (sal) * Collector-emitter Ic = -6A Is = -0.6A 
saturation voltage 

VSE (on) * Base-emitter Ic = -6A VCE = -4V 
voltage 

hFE * DC current gain Ic = -0.3A VCE = -4V 
Ic = -3A VCE = -4V 

hIe Small signal Ic = -0.5A VCE = -10V 
current gain f = 1KHz 

Ic = -O.5A VCE = -10V 
f = 1 MHz 

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

-0.7 mA 

-0.7 mA 

-0.4 mA 
-0.4 mA 
-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 -



EPITAXIAL-BASE NPN 

POWER DARLINGTONS 

The TIP 100, TIP 101 and TIP 102 are silicon epitaxial-base NPN transistors in 
monolithic Darlington configuration mounted in Jedec TO-220 plastic package, 
intended for use in power linear and switching applications. 
The complementary PNP types are the TIP 105, TIP 106 and TIP 107 respectively. 

ABSOLUTE MAXIMUM RATINGS 

VCSO 

VCEO 
VESO 

Ic 
ICM 

Is 
Ptot 

Collector-base voltage (IE = 0) 
Collector-emitter voltage (Is = 0) 
Emitter-base voltage (Ic = 0) 
Collector current 
Collector peak current 
Base current 
Total power dissipation at Tease ~25°C 

Tamb ~25°C 
Storage temperature 
Junction temperature 

MECHANICAL DATA 

5/80 
552 

TIP 100 TIP 101 TIP 102 

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

5V 
8A 
15A 
1A 

80W 
2W 

-65 to 150°C 
150°C 

Dimensions in mm 



THERMAL DATA 

Rth j-ease 
Rth j-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

TIP 100 
TIP 101 
TIP 102 

max 1.,56 °C/W 
max 62.5 °C/W 

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

Parameter Test conditions 

ICEO Collector cutoff for TIP 100 VCE = 30V 
current (IB = 0) for TIP 101 VCE = 40V 

for TIP 102 VCE = 50V 

ICBO Collector cutoff for TIP 100 VCB = 60V 
current (IE = 0) for TIP 101 VCB = SOV 

for TIP 102 Vcs = 100V 

lEBO Emitter cutoff VES = 5V 
current (Ic = 0) 

VCEO(SUS)* Collector-emitter Ic = 30mA 
sustaining voltage for TIP 100 
(Is = 0) for TIP 101 

for TIP 102 

VCE (sat) * Collector-emitter Ic = 3A Is = 6mA 
saturation voltage Ic = SA Is = SOmA 

VBE * Base-emitter Ic = SA VCE = 4V 
voltage 

hFE * DC current gain Ic = 3A VCE = 4V 
Ic = SA VCE ='4V 

VF* Forward voltage IF=-lc =10A 
of commutation 
diode (IB = 0) 

* Pulsed: pulse duration = 300J.Ls, duty cycle ~2%. 
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Min. Typ. Max. Unit 

50 J.LA 
50 J.LA 
50 J.LA 

50 J.LA 
50 J.LA 
50 J.LA 

S rnA 

60 V 
SO V 
100 V 

2 V 
2.5 V 

2.S V 

1000 20000 -
200 -

2.S V 



EPITAXIAL-BASE PNP 

POWER DARLINGTONS 

The TIP 105, TIP 106 and TIP 107 are silicon epitaxial-base PNP transistors in 
monolithic Darlington configuration mounted in Jedec TO-220 plastic package 
intended for use in power linear and switching applications. 
The complementary NPN types are the TIP 100, TIP 101 and TIP 102 respectively. 

ABSOLUTE MAXIMUM RATINGS 

VCSO 

VCEO 
VESO 

Ic 
ICM 

Is 
Ptot 

Collector-base voltage (IE = 0) 
Collector-emitter voltage (Is = 0) 
Emitter-base voltage (Ic = 0) 
Collector current 
Collector peak current 
Base cu rrent 
Total power dissipation at Tease ,;;;25°C 

Tamb ,;;;25°C 
Storage temperature 
Junction temperature 

MECHANICAL DATA 

5/80 554 

TIP 105 TIP 106 TIP 107 

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

-5V 
-8A 
-15A 
-1A 
80W 
2W 

-65 to 150°C 
150°C 

Dimensions in mm 



THERMAL DATA 

Rth j-ease 
Rth j-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

11P105 
TIP 106 
TIP 107 

max 1.56 °C/W 
max 62.5 °C/W 

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

Parameter Test conditions 

ICEO Collector cutoff for TIP 105 VCE = -30V 
current (lB = 0) for TIP 106 VCE = -40V 

for TIP 107 VCE = -50V 

IcBo Collector cutoff for TIP 105 VCB = -60V 
current (IE = 0) for TIP 106 VCB = -SOV 

for TIP 107 VCB = -100V 

lEBO Emitter cutoff VEB = -5V 
current (Ic = 0) 

VCEO (sus)*Coliector-emitter Ic = -30mA 
sustaining voltage for TIP 105 
(lB = 0) for TIP 106 

for TIP 107 

VCE (sat) * Collector-emitter Ic = -3A IB = -6mA 
saturation voltage Ic = -SA IB = -SOmA 

VBE (on) * Base-emitter Ic = -SA VCE = -4V 
voltage 

hFE * DC current gain Ic = -3A VCE = -4V 
Ic = -SA VCE = -4V 

VF* Forward voltage IF=-lc=1OA 
of commutation 
diode (IB = 0) 

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

-50 p.,A 
-50 p.,A 
-50 p.,A 

-50 p.,A 
-50 p.,A 
-50 p.,A 

-S mA 

-60 V 
-SO V 
-100 V 

-2 V 
-2.5 V 

-2.S V 

1000 20000 -
200 -

2.S V 



EPITAXIAL-BASE NPN 

POWER DARLINGTONS 

The TIP 110, TIP 111 and TIP 112 are silicon epitaxial-base NPN transistors in 
monolithic Darlington configuration in Jedec TO-220 plastic package, intended 
for use in medium power linear and switching applications. 
The complementary PNP types are the TIP 115, TIP 116 and TIP 117 respectively. 

ABSOLUTE MAXIMUM RATINGS 

VCSO 

VCEO 
VESO 

Ic 
ICM 

Is 
Ptot 

Collector-base voltage (IE = 0) 
Collector-emitter voltage (Is = 0) 
Emitter-base voltage (Ic = 0) 
Collector current 
Collector peak current 
Base current 
Total power dissipation at Tease ::;;25°C 

Tamb ::;;25°C 
Storage temperature 
Junction temperature 

MECHANICAL DATA 

5/80 556 

TIP110 TIP111 TIP112 

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

5V 
2A 
4A 

50mA 
50W 
2W 

-65 to 150°C 
150°C 

Dimensions in mm 



THERMAL DATA 

Rth j-ease 
Rth j-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

TIP 110 
TIP 111 
TIP 112 

max 2.S °C/W 
max 62.S °C/W 

ELECTRICAL CHARACTERISTICS (Tease = 2SOC unless otherwise specified) 

Parameter Test conditions 

ICEO Collector cutoff for TIP 110 VCE = 30V 
. current (Is = 0) for TIP 111 VCE = 40V 

for TIP 112 VCE = SOV 

Icso Collector cutoff for TIP 110 Vcs = 60V 
cu rrent (IE = 0) for TIP 111 Vcs = BOV 

for TIP 112 Vcs = 100V 

IESO Emitter cutoff VES = SV 
current (Ic = 0) 

VCEO (Sus)*Collector-emitter Ic = 30mA 
sustaining voltage forTIP110 
(Is = 0) for TIP 111 

for TIP 112 

VCE (sat) * Collector-emitter Ic = 2A Is = BmA 
saturation voltage 

VSE (on) * Base-emitter Ic = 2A VCE = 4V 
voltage 

hFE * DC current gain Ic = 1A VCE = 4V 
Ic = 2A VCE = 4V 

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

2 mA 
2 mA 
2 mA 

1 mA 
1 mA 
1 mA 

2 mA 

60 V 
BO V 
100 V 

2.S V 

2.B V 

1000 -
SOO -



EPITAXIAL-BASE PNP 

POWER DARLINGTONS 

The TIP 115, TIP 116 and TIP 117 are silicon epitaxial-base PNP transistors in 
monolithic Darlington configuration in Jedec TO-220 plastic package, intended 
for use in medium power linear and switching applications. 
The complementary NPN types are the TIP110, TIP 111 and TIP 112 respectively. 

ABSOLUTE MAXIMUM RATINGS 

VCSO· 

VCEO 
VESO 

Ic 
ICM 

Is 
Ptot 

Collector-base voltage (IE = 0) 
. Collector-emitter voltage (Is = 0) 
Emitter-base voltage (Ic = 0) 
Collector current 
Collector peak current 
Base current 
Total power dissipation at Tease :::;25°C 

Tamb :::;25°C 
Storage temperature 
Junction temperature 

MECHANICAL DATA 

5/80 558 

TIP 115 TIP 116 TIP 117 

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

-5V 
-2A 
-4A 

-50mA 
50W 
2W 

-65 to 150°C 
150°C 

Dimensions in mm 



THERMAL DATA 

Rth j-ease 
Rth j-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

TIP 115 
TIP 116 
TIP 117 

max 2.S °C/W 
max 62.S °C/W 

ELECTRICAL CHARACTERISTICS (Tease = 2SoC unless otherwise specified) 

Parameter Test conditions Min. Typ. Max. Unit 

ICED Collector cutoff for TIP 115 VCE = -30V -2 mA 
current (IB = 0) for TIP 116 VCE = -40V -2 mA 

for TIP 117 VCE = -SOV -2 mA 

ICBO Collector cutoff for TIP 115 VCB = -60V -1 mA 
current (IE = 0) for TIP 116 VCB = -SOV -1 mA 

for TIP 117 VCB = -100V -1 mA 

lEBO Emitter cutoff VEB = -SV -2 mA 
current (Ic = 0) 

VCEO (sus)*Coliector-emitter Ic = -30mA 
sustaining voltage for TIP 115 -60 V 
(lB = 0) for TIP 116 -SO V 

for TIP 117 -100 V 

VCE (sat) * Collector-emitter Ic = -2A IB = -SmA -2,S V 
saturation voltage 

VBE (on) * Base-emitter Ic = -2A VCE = -4V -2.S V 
voltage 

hFE * DC current gain Ic = -1A VCE = -4V 1000 -
Ic = -2A VCE = -4V SOO -

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

POWER DARLINGTONS 

The TIP 120, TIP 121 and TIP 122 are silicon epitaxial-base NPN transistors in 
monolithic Darlington configuration in Jedec TO-220 plastic package, intended 
for use in power linear and switching applications. 
The complementary PNP types are the TIP 125, TIP 126 and TIP 127 respectively. 

ABSOLUTE MAXIMUM RATINGS 

VC60 

VCEO 

VE60 

Ic 
ICM 

16 
Ptot 

Collector-base voltage (IE = 0) 
Collector-emitter voltage (16 = 0) 
Emitter-base voltage (Ic = 0) 
Collector current 
Collector peak current 
Base current 
Total power dissipation .at Tease ,,;;25°C 

Tamb ,,;;25°C 
Storage temperature 
Junction temperature 

MECHANICAL DATA 

5/80 560 

TIP 120 TIP 121 TIP 122 

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

5V 
5A 
8A 

0.1A 
65W 
2W 

-65 to 150°C 
150°C 

Dimensions in mm 



THERMAL OAT A 

Rth j-ease 
Rth j-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

TIP 120 
TIP 121 
TIP 122 

max 1.92 °C/W 
max 62.5 °C/W 

ELECTRICAL CHARACTERISTICS (Tease = 25°C unless ot.herwise specified) 

Parameter Test conditions 

ICEO Collector cutoff for TIP 120 VCE = 30V 
current (IB = 0) for TIP 121 VCE = 40V 

for TIP 122 VCE = 50V 

ICBO Collector cutoff for TIP 120 VCB = 60V 
cu rrent (IE = 0) for TIP 121 VCB = 80V 

for TIP 122 VCB = 100V 

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

VCEO (sus) ·Collector-emitter Ic = 30mA 
sustaining voltage for TIP 120 
(IB = 0) for TIP 121 

for TIP 122 

VCE (sat) . Collector-emitter Ic = 3A IB = 12mA 
saturation voltage Ic = SA IB = 20mA 

VBE (on) 
. Base-emitter Ic = 3A VCE = 3V 

voltage 

hFE 
. DC current gain Ic = 0.5A VCE = 3V 

Ic = 3A VeE = 3V 

• Pulsed: pulse duration = 300J,Ls, duty cycle ~ 2 %. 
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Min. Typ. Max. Unit 

0.5 mA 
0.5 mA 
0.5 mA 

0.2 mA 
0.2 mA 
0.2 mA 

2 mA 

60 V 
80 V 
100 V 

2 V 
4 V 

2.5 V 

1000 -
1000 -



EPITAXIAL-BASE PNP 

POWER DARLINGTONS 

The TIP 125, TIP 126 and TIP 127 are silicon epitaxial-base PNP transistors in 
monolithic Darlington configuration in Jedec TO-220 plastic package, intended 
for use in power linear and switching applications. 
The complementary NPN types are the TIP 120, TIP 121 and TIP 122 respectively. 

ABSOLUTE MAXIMUM RATINGS 

VCSO 
VCEO 
VESO 

Ic 
ICM 

Is 
Ptot 

Collector-base voltage (IE = 0) 
Collector-emitter voltage (Is = 0) 
Emitter-base voltage (Ic = 0) 
Collector current 
Collector peak current 
Base current 
Total power dissipation at Tease ::;;25°C 

Tamb ::;;25°C 
Storage temperature 
Junction temperature 

MECHANICAL DATA 

5/80 
562 

TIP 125 TIP 126 TIP 127 

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

-5V 
-5A 
-8A 

-0.1A 
65W 
2W 

-65 to 150°C 
150°C 

Dimensions in mm 



THERMAL DATA 

Rth j-ease 
Rthj-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

TIP 125 
. TIP 126 
TIP'127 

max 1.92 °C/W 
max 62.5 °C/W 

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

Parameter Test conditions 

ICEO Collector cutoff for TIP 125 VCE = -30V 
current (Is = 0) for TIP 126 VCE = -40V 

for TIP 127 VCE = -50V 

Icso Collector cutoff for TIP 125 Vcs = -60V 
current (IE = 0) for TIP 126 Vcs = -80V 

for TIP 127 Vcs = -100V 

lEBO Emitter cutoff VES = -5V 
current (Ic = 0) 

VCEO (sus)'Coliector-emitter Ic = -30mA 
sustai n i ng voltage for TIP 125 
(Is = 0) for TIP 126 

for TIP 127 

VCE (sat) 
, 

Collector-em itter Ic = -3A Is = -12mA 
saturation voltage Ic = -5A Is = -20mA 

VSE (on) 
, 

Base-emitter Ic = -3A VCE = -3V 
voltage 

hFE 
, 

DC current gain Ic = -0.5A VCE = -3V 
Ic = -3A VCE = -3V 

'Pulsed: pulse duration = 300{Ls, duty cycle'~ 2 %. 
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Min. Typ. Max. Unit 

-0.5 mA 
-0.5 mA 
-0.5 mA 

-0.2 mA 
-0.2 mA 
-0.2 mA 

-2 mA 

-60 V 
-80 V 
-100 V 

-2 V 
-4 V 

-2.5 V 

1000 -
1000 -



EPITAXIAL-BASE NPN 

POWER DARLINGTONS 

The TIP130, TIP131 and TIP 132 are silicon epitaxial-base NPN transistors in 
monolithic Darlington configuration mounted in Jedec TO-220 plastic package 
intended for use in power linear and switching applications. 
The complementary PNP types are the TIP 135, TIP 136 and TIP 137 respectively. 

ABSOLUTE MAXIMUM RATINGS 

VCSO 
VCEO 

VESO 

Ic 
leM 
Is 
Ptot 

Tstg 
Tj 

Collector-base voltage (IE = 0) 
Collector-emitter voltage (Is = 0) 
Emitter-base voltage (Ic = 0) 
Collector current 
Collector peak current 
Base current 
Total power dissipation at Tease :s:;25°C 

Tamb :s:;25°C 
Storage temperature 
Junction temperature 

MECHANICAL DATA 

5/80 
564 

TIP 130 TIP 131 TIP 132 

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

5V 
8A 
12A 
0.3A 
70W 
2W 

-65 to 150°C 
150°C 

Dimensions in mm 



THERMAL DATA 

Rlh j-ease 
Rlh j-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

TIP 130 
TIP 131 
TIP 132 

max 1.7S °C/W 
max 62.5 °C/W 

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

Parameter Test conditions 

ICEO Collector cutoff for TIP 130 VCE = 30V 
current (Is = 0) for TIP 131 VCE = 40V 

for TIP 132 VCE = 50V 

Icso Collector cutoff for TIP 130 Vcs = 60V 
current (IE = 0) for TIP 131 Vcs = SOV 

for TIP 132 Vcs = 100V 

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

VCEO (Sus)*Collector-emitter Ic = 30mA 
sustaining voltage for TIP 130 
(Is = 0) for TIP 131 

for TIP 132 

VCE (Sal)* Collector-emitter Ic = 4A Is = 16mA 
saturation voltage Ic = 6A Is = 30mA 

VBE* Base-emitter Ic = 4A VCE = 4V 
voltage 

hFE * DC current gain Ic = 1A VCE = 4V 
Ic = 4A VCE = 4V 

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

0.5 mA 
0.5 mA 
0.5 mA 

0.2 mA 
0.2 mA 
0.2 mA 

5 mA 

60 V 
SO V 
100 V 

2 V 
3 V' 

2.5 V 

500 -
1000 15000 -



EPITAXIAL-BASE PNP 

The TIP 135, TIP 136 and TIP 137 are silicon epitaxial-base PNP transistors in 
monolithic Darlington configuration in Jedec TO-220 plastic package, intended 
for use in power linear and switching applications. 
The complementary NPN types are the TIP 130, TIP 131 and TIP 132 respectively. 

ABSOLUTE MAXIMUM RATINGS 

VCBO 

VCEO 
VEBO 

Ic 
ICM 

Is 
Ptot 

Tstg 

Tj 

Collector-base voltage (IE = 0) 
Collector-emitter voltage (Is = 0) 
Emitter-base voltage (Ic = 0) 
Collector current 
Collector peak current 
Base current 
Total power dissipation at Tease ~25°C 

Tamb ~25°C 
Storage temperature 
Junction temperature 

MECHANICAL DATA 

5/80 
566 

TIP 135 TIP 136 TIP 137 

-60V -SOV -100V 
-60V -SOV -100V 

-5V 
-SA 
-12A 
-0.3A 
70W 
2W 

-65 to 150°C 
150°C 

Dimensions in mm 



THERMAL DATA 

Rth j-ease 
Rth j-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

11P135 
11P136 
11P137 

max 1.7S °C/W 
max 62.5 °C/W 

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

Parameter Test conditions 

IcEO Collector cutoff for TIP 135 VCE = -30V 
current (Is = 0) for TIP 136 VCE = -40V 

for TIP 137 VCE = -50V 

Icso Collector cutoff for TIP 135 Vcs = -60V 
current (IE = 0) for TIP 136 Vcs = -SOV 

for TIP 137 Vcs = -100V 

IESO Emitter cutoff VEB = -5V 
current (Ic = 0) 

VCEO (Sus)*Collector-emitter Ic = -30mA 
sustaining voltage for TIP 135 
(Is = 0) for TIP 136 

for TIP 137 

VCE (sat) * Collector-emitter Ic = -4A Is = -16mA 
saturation voltage Ic = -6A Is = -30mA 

VSE (on) * Base-emitter Ic = -4A VCE = -4V 
voltage 

hFE * DC current gain Ic = -1A VCE = -4V 
Ic = -4A VCE = -4V 

* Pulsed: pulse duration = 300l1-s, duty cycle :;;;2%. 
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Min. Typ. Max. Unit 

-0.5 mA 
-0.5 mA 
-0.5 mA 

-0.2 mA 
-0.2 mA 
-0.2 mA 

-5 mA 

-60 V 
-SO V 
-100 V 

-2 V 
-3 V 

-2.5 V 

500 -
1000 15000 -



SINGLE-DIFFUSED MESA NPN 

POWER LINEAR AND SWITCHING APPLICATIONS 

The 2N 3055 is a silicon single-diffused mesa NPN transistor in Jedec TO-3 metal case. 
It is intended for power switching circuits, series and shunt regulators output stages and 
high fidelity amplifiers. 

ABSOLUTE MAXIMUM RATINGS 

VCBO 

VCER 
VCEO 
VEBO 

Ic 
IB 
Ptot 
Tstg 
Tj 

Collector-base voltage (IE = 0) 
Collector-emitter voltage (RBE = 100n) 
Collector-emitter voltage (lB = 0) 
Emitter-base voltage (lc = 0) 
Collector current 
Base current 
Total power dissipation at T case";; 25°C 
Storage temperature 
Junction temperature 

MECHANICAL DATA 

6/77 
568 

100 V 
70 V 
60 V 

7 V 
15 A 

7 A 
115 W 

-65 to 200°C 
200 °C 

Dimensions in mm 



I ' 
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THERMAL DATA 

Rth j-ease Thermal resistance junction-case max 1.5 ·C/W 

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

Parameter Test conditions 

IcEV Collector cutoff VCE = 100 V 
current (V SE = -1 .5V) VCE = 100 V Tease = 150·C 

IcEo Collector cutoff VCE = 30 V 
current (Is = 0) 

IESO Emitter cutoff VES = 7 V 
current (Ic = 0) 

V CER (sust Collector-emitter sust. Ic = 200 mA 
voltage (RsE = 1000) 

V CEO (sus) * Collector-emitter sust. Ic = 200 mA 
voltage (Is = 0) 

VCE(sat) * Collector-emitter Ic =4A Is =400mA 
saturation voltage Ic = 10 A Is = 3.3A 

VSE* Base-emitter Ic =4A VCE= 4 V 
voltage 

hFE * DC current gain 
Group 4 Ic = 0.5A VCE = 4 V 
Group 5 Ic = 0.5 A VCE = 4 V 
Group 6 Ic = 0.5 A VCE = 4 V 
Group 7 Ic = 0.5 A VCE = 4 V 

Ic =4A VCE = 4 V 
Ic = 10A VCE = 4 V" 

hFE1 /hFE2*Matched pair Ic = 0.5A VCE = 4 V 

fT Transition frequency Ic =1A VCE = 4 V 

ISlb ** Second breakdown VCE = 40 V 
collector current 

* Pulsed: pulse duration = 300 Ils, duty cycle = 1.5% 
** Pulsed: 1 s, non repetitive pulse 
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Min. Typ. Max. Unit 

5 mA 
30 mA 

0.7 mA 

5 mA 

70 V 

60 V 

1 V 
3 V 

1.5 V 

20 50 -
35 75 -
60 145 -
120 250 -
20 70 -
5 -

1.6 -
0.8 MHz 

2.87 A 



EPITAXIAL-BASE NPN 

POWER LINEAR AND SWITCHING APPLICATIONS 

The 2N 3055E is a silicon epitaxial-base NPN transistor in Jedec TO-3 metal case. 
It is intended 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 = 100n) 
Collector-emitter voltage (IB = 0) 
Emitter-base voltage (Ie = 0) 
Collector current 
Base current 
Total power dissipation at Tease";;; 25°C 
Storage temperature 
Junction temperature 

MECHANICAL DATA 

6/77 
570 

100 
70 
60 

7 
15 

7 
115 

-65 to 200 
200 

v 
V 
V 
V 
A 
A 

W 
°C 
°C 

Dimensions in mm 



2N 3055E 

THERMAL DATA 

Rth j-case Thermal resistance junction-case max 1.5 °C/W 

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

Parameter Test conditions 

IcEV Collector cutoff VCE = 100V 
current (VSE= -1.5V) VCE = 100 V T case = 150°C 

IcEO Collector cutoff VCE = 30 V 
current (Is = 0) 

IESO Emitter cutoff VEB = 7 V 
current (lc = 0) 

V CER (sus)*Coliector-emitter sust. Ic = 200 mA 
voltage (RSE = 1 00£2) 

VCEO (Sus)*Coliector-emitter sust. Ic = 200 mA 
voltage (Is = 0) 

VCE (sat) * Collector-emitter Ic =4A Is =400mA 
saturation voltage Ic = 10 A Is = 3.3A 

VSE* Base-emitter Ic =4A VCE = 4 V 
voltage 

hFE * DC current gain 
Group 4 Ic = 0.5 A VCE = 4 V 
Group 5 Ic = 0.5 A VCE = 4 V 
Group 6 Ic = 0.5 A VCE = 4 V 
Group 7 Ic = 0.5 A VCE = 4 V 

Ic =4A VCE = 4 V 
Ic = 10 A VCE = 4 V 

hFE1/ hFE2 *Matched pair Ic = 0.5 A VCE = 4 V 

fT Transition frequency Ic = 1 A VCE = 4 V 

ISlb ** Second breakdown VCE = 40 V 
collector current 

* Pulsed: pulse duration = 300 ~.s, duty cycle = 1.5% 
** Pulsed: 1 s, non repetitive pulse 
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Min_ Typ. Max. Unit 

1 mA 
5 mA 

0.7 mA 

5 mA 

.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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EPITAXIAL PLANAR NPN 

HIGH FREQUENCY MEDIUM POWER TRANSISTORS 

The 2N3418, 2N3419, 2N3420 and 2N3421 are silicon epitaxial planar NPN 
transistors in Jedec TO-39 metal case. 
They are intended for driver circuits, switching and amplifier applications. 

ABSOLUTE MAXIMUM RATINGS 

VCSO 

VCEO 
VESO 

Ic 
ICM 

Is 
Ptot 

Tstg 
Tj 

Collector-base voltage (IE = 0) 
Collector-emitter voltage (Is = 0) 
Emitter-base voltage (Ic = 0) 
Collector current 
Collector peak current 
Base current 
Total power dissipation at Tease ~ 100°C 

Tamb ~ 25°C 
Storage temperature 
Junction temperature 

MECHANICAL DATA 

6177 
574 

2N3418 2N3419 
2N3420 2N3421 

85V 125V 
60V 80V 

8V 
3A 
5A 
1A 

15W 
1W 

-65 to 200°C 
200°C 

Dimensions in mm 



THERMAL DATA 

Rth j-ease 
Rthj-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

max 6.7 °C/W 
max 175 °C/W 

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

Parameter Test conditions Min. Typ. Max. Unit 

ICEV Collector cutoff for 2N3418 and 2N3420 
current VCE = 80V 0.5 J.LA 
(VSE = -0.5V) for 2N3419 and 2N3421 

VCE = 120V 0.5 J.LA 
Tease = 150°C 
for 2N3418 and 2N3420 
VCE = 80V 50 J.LA 
for 2N3419 and 2N3421 
VCE = 120V 50 J.LA 

lEBO Emitter cutoff VEB = 6V 0.5 J.LA 
current (Ic = 0) VEB = 8V 10 J.LA 

V CEO (sus) 'Collector-em itter Ic = 50mA 
sustaining voltage for 2N3418 and 2N3420 60 V 
(Is = 0) for 2N3419 and 2N3421 80 V 

VCE (sat) 
. Collector-emitter Ic = 1A Is = 100mA 0.25 V 

saturation voltage Ic = 2A Is = 200mA 0.5 V 
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ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions Min. Typ. Max. Untt 

V6E (sat) * Base-emitter 16 = 100mA Ie = 1A 1.2 V 
saturation voltage 16 = 200mA Ie = 2A 1.4 V 

hFE . DC current gain Ie = 100mA VeE = 2V 
for 2N3418 and 2N3419 20 -
for 2N3420 and 2N3421 40 -. 

Ic = 1A VCE = 2V 
for 2N3418 and 2N34t9 20 60 -
for 2N3420 and 2N3421 40 120 -
Ic = 2A VCE = 2V 
for 2N3418 and 2N3419 15 -
for 2N3420 and 2N3421 30 -
Ic = 5A VCE = 5V 
for 2N3418 and 2N3419 10 -
for 2N3420 and 2N3421 15 -
T case = -55°C 
all types 
Ic = 1A VCE = 2V 10 -

CC60 Collector-base IE = 0 Ve6 = 10V 150 pF 
capacitance f = 1 MHz 

fT Transition Ie = 100mA VeE = 10V 40 MHz 
frequency f = 20MHz 

ton Turn on time Ie = 1A 161 = -162 = 100mA 165 300 ns 

toft Turn off time 
Vee = 30V 

5401200 ns 

ton Turn on time Ic = 2A 161 = -162 = 200mA 200 ns 
Vee = 30V 

toft Turn off time 350 ns 

• Pulsed pulse duration = 300 JLs, duty cycle 0:;2% 
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EPITAXIAL PLANAR NPN 

HIGH VOLTAGE TRANSISTORS 

2N 3439 
2N 3440 

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 (I E= 0) 
Collector-emitter voltage (I B= 0) 
Emitter-base voltage (I c= 0) 
Collector current 
Base current 
Total power dissipation at T case ~25°C 

Tamb ~50°C 
Storage temperature 
Junction temperature 

MECHANICAL DATA 

6177 577 

2N3439 2N3440 

450V 300V 
350V 250V 

tv 
1A 

0.5A 
10W 
1W 

-65 to 200°C 
200°C 

Dimensions in mm 



THERMAL DATA 

F\h j-case 
F\h j-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

max 
max 

17_5 °C/W 
150 °C/W 

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

Parameter Test conditions Min. Typ. Max. Unit 

ICBO Collector cutoff for 2N3439 V cs=360V 20 IlA 
current (I E= 0) for 2N3440 Vc~250V 20 IlA 

IcEO Collector cutoff for 2N3439 V CE=300V 20 IlA 
current (I B = 0) for 2N3440 V cF200V 50 IlA 

IcEX Collector cutoff for 2N3439 V CE=450V 500 IlA 
current (V BE =-1,5V) for 2N3440 V CE=300V 500 IlA 

lEBO Emitter cutoff V EB=6V 20 IlA 
cu rrent (I C = 0) 

V CEO (sus) *Collector-emitter I C =50mA 
. sustaining voltage for 2N3439 350 V 

(I B=O) for 2N3440 250 V 

V CE (sal) * Collector-emitter Ic =50mA I B =4mA 0.5 V 
saturation voltage 

VBE(Sal) * Base-emitter I C =50mA I B =4mA 1.3 V 
saturation voltage 

Cob Output capacitance V cs=1 OV, f=1 MHz 10 pF 

hFE * DC current gain I C =20mA V CE=10V 40 160 -
for 2N3439 
Ic =2mA V CE=10V 30 -

hIe Small signal I c =5mA V CE=1 OV 25 -
current gain f = 1 KHz 

fT Transition frequency I C =10mA V CE=10V 15 MHz 
f =5MHz 

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

POWER LINEAR AND SWITCHING APPLICATIONS 

The 2N 3713, 2N 3714, 2N 3715 and 2N 3716 are silicon epitaxial-base NPN power 
transistors in Jedec TO-3 metal case. They are intended for use in power linear and 
switching applications. 
The complementary PNP types are the 2N 3789, 2N 3790, 2N 3791 and 2N 3792 
respectively. 

ABSOLUTE MAXIMUM RATINGS 

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

MECHANICAL DATA 

581 

2N3713 2N3714 
2N3715 2N3716 

80V 100V 
60V 80V 

7V 
10A 
4A 

150W 
-65 to 200°C 

200°C 

Dimensions in mm 

6177 



THERMAL DATA 

Rth j-ease Thermal resistance junction-case max 1.17 °C/W 

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

Parameter Test conditions 

IcEX Collector cutoff VCE = 80 V 
current for 2N3713 and 2N3715 
(VBE = -1.5 V) VCE = 100 V 

for 2N3714 and 2N3716 
Tease = 1 50°C 
VCE = 60V 
for 2N3713 and 2N3715 
VCE = 80 V 
for 2N3714 and 2N3716 

lEBO Emitter cutoff VEB = 7 V 
current (lc = 0) 

V CEO (sus) * Collector-emitter Ic = 200 mA 
sustaining voltage for 2N3713 and 2N3715 
(lB = 0) for 2N3714 and 2N3716 

VCE (sat) * Collector-emitter Ic =5A IB = 0.5A 
saturation voltage for 2N3713 and 2N3714 

for 2N3715 and 2N3716 

VBE (sat) * Sase-emitter Ic = 5A IB = 0.5A 
saturation voltage for 2N3713 and 2N3714 

for 2N3715 and 2N3716 

VBE* Sase-emitter voltage Ic = 3A VCE = 2 V 

hFE * DC current gain Ic = 1 A VCE = 2 V 
for 2N3713 and 2N3714 
for 2N3715 and 2N3716 
Ic = 3A VCE = 2 V 
fo(2N3713 and 2N3714 
for 2N3715 and 2N3716 
Ic = 10 A VCE = 4 V 

fT Transition frequency Ic = 0.5 A VCE = 10 V 

* Pulsed: pulse duration = 300 [.Is, duty cycle = 1 .5% 
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Min. Typ. Max. Unit 

1 mA 

1 mA 

10 mA 

10 mA 

5 mA 

60 V 
80 V 

1 V 
0.8 V 

2 V 
1.5 V 

1.5 V 

25 90 -
50 150 -

15 -
30 120 -
5 -

4 MHz 
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EPITAXIAL-BASE PN P 

POWER LINEAR AND SWITCHING APPLICATIONS 

2N 3789 
2N 3790 
2N 3791 
2N3792 

The 2N 3789, 2N 3790, 2N 3791 and 2N 3792 are silicon epitaxial-base PNP power 
transistors in Jedec TO-3 metal case. They are intended for use in power linear and 
switching applications. 
The complementary NPN types are the 2N 3713, 2N 3714, 2N 3715 and 2N 3716 
respectively. 

ABSOLUTE MAXIMUM RATINGS 

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

MECHANICAL DATA 

585 

2N3789 2N3790 
2N3791 2N3792 

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

-7V 
-10A 
-4A 

150W 
-65 to 200°C 

200°C 

Dimensions in mm 
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THERMAL DATA 

Rth j-ease Thermal resistance junction-case max 1.17 °C/W 

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

Parameter Test conditions 

ICEX Collector-emitter VCE = -60 V 
cutoff current for 2N3789 and 2N3791 
(VSE = 1.5 V) VCE = -80 V 

for 2N3790 and 2N3792 
Tease = 150°C 
VCE = -60 V 
for 2N3789 and 2N3791 
VCE = -80 V 
for 2N3790 and 2N3792 

lEBO Emitter cutoff VES = -7V 
current (Ic = 0) 

V CEO (sus) * Collector-emitter Ic = -200 mA 
sustaining voltage for 2N3789 and 2N3791 
(Is = 0) for 2N3790 and 2N3792 

VCE (sat) * Collector-emitter Ic = -4 A Is = -O.4A 
saturation voltage for 2N3789 and 2N3790 

Ic = -5 A Is = -0.5A 
for 2N3791 and 2N3792 

VSE (sat) * Base-emitter Ic = -4 A Is = -0.4A 
saturation voltage for 2N3789 and 2N3790 

Ic = -5 A Is = -0.5A 
for 2N3791 and 2N3792 

hFE * DC current gain Ic = -1 A VCE = -2V 
for 2N3789 and 2N3790 
for 2N3791 and 2N3792 
Ic = -3 A VCE = -2 V 
for 2N3789 and 2N3790 
for 2N3791 and 2N3792 
Ic = -10A VCE = -4 V 

fr Transition frequency Ic = -0.5A VCE = -10 V 

* Pulsed: pulse duration = 300 ""s, duty cycle = 
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Min. Typ. Max. Unit 

-1 mA 

-1 mA 

\ 

-5 mA 

-5 mA 

-5 mA 

-60 V 
-80 V 

-1 V 

-1 V 

-2 V 

-1.5 V 

25 90 -
50 150 -

15 -
30 120 -
5 -

4 MHz 



-IC 
(A) 

10 

-Ie 
(A) 

4 

2 . 

Safe operating areas 

II 

IC Mlx *O~M~~~io~ 

DC OPE1T1m 

., FOR SINGLE NON 
REPETITIVE PULSE 

2N37B9/91 
2N37j0l9i-

10 

DC transconductance 

I 

V E=-2V 

I 

1/ 

0.5 

G 2500 

II 

lL~= 1::::= 

JU}Js 

10' -VCE (V) 

G-24qR 

10' , 

10 

-VCE(sat) 
(V) , 

587 

DC current gain 

--
VCC- 2V 

2N3189 
2N3190 
2N 3191 
2N3192 

, " 

G 2494/1 -

, " 
-IC (A) 

Collector-emitter saturation voltage 

G 2495 

- -

// hFE =10 

V 

, , " , " 
1 10 -IC (A) 



I) -VSE(sa 

(V) 

1.5 

0.5 

o 

CCBO 
(pF) 

500 

400 

300 

200 

100 

o 

Base-emitter saturation voltage 

G 2497 

h.F=10 

,/ 
V" 

, , 
10 -IC (A) 

Collector-base capacitance 

G 2116 

"-
"-

.... 

........... 
.... 

, , , , , , , , , , 
1 10 -VCB (V) 

IT 
(MHz) 

588 

7.5 

2.5 

I 

("s) 

10- 1 

Transition frequency 

G 2753 

VCE=-10V 

r...... 
/' 

I\. 

1/ 

10-1 -Ic (A) 

Saturated switching characteristics 

G 2499 

Vce =-30V 
IBI =-1 82 
h •• = 10 

- --- I. 

If 

Ion 

, , , .. 
-IC (A) 



EPITAXIAL PLANAR PN P 

GENERAL PURPOSE TRANSISTORS 

2N3867 
2N3868 
2N6303 

The 2N 3867, 2N 3868 and 2N 6303 are silicon epitaxial planar PNP transistors in Jedec 
TO-39 metal case. 
They are intended for switching and power amplifier applications up to 3A. 

ABSOLUTE MAXIMUM RATINGS 

Collector-base voltage (IE = 0) 
Collector-emitter voltage (Is = 0) 
Emitter-base voltage (lc = 0) 
Collector current 
Collector peak current 

Vcso 
VCEO 
VESO 

Ic 
ICM 
Ptot Total power dissipation at Tamb ~ 25°C 

Tease ~ 25°C 
Storage temperatllre 
Junction temperature 

MECHANICAL DATA 

589 

2N3867 2N3868 2N6303 

-40V -60V -80V 
-40V -60V -80V 

-4V 
-3A 
-10A 
1W 
6W 

-65 to 200°C 
200 °C 

Dimensions in mm 
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THERMAL DATA 

Rth j-ease Thermal resistance junction-case 
Rth j-amb Thermal resistance junction-ambient 

max 29 °C/W 
ma~ 175 °C/W 

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

Parameter Test condilions Min. Typ. Max. Unit 

IcEX Collector cutoff for 2N3867 VCE = -40 V -1 itA 
current (VSE = 2V) for 2N3868 VCE = -60 V -1 itA 

for 2N6303 VCE = -80 V -1 itA 

Icso Collector cutoff Vcs = VCE max 
current (IE = 0) Tease= 150°C -150 itA 

VeEo (sust Collector-emitter Ie = -20 rnA 
sustaining voltage for 2N3867 -40 V 
(IE = 0) for 2N3868 -60 V 

for 2N6303 -80 V 

Veso Collector-base Ie = -0.1 rnA 
voltage (IE = 0) for 2N3867 -40 V 

for 2N3868 -60 V 
for 2N6303 -80 V 

VESO Emitter-base IE = -0.1 rnA -4 V 
voltage (Ie = 0) 

VeE (sat) * Collector-emitter Ie = -0.5A Is = -0.05A -0.5 V 
saturation voltage Ic = -1.5A Is = -0.15A -0.75 V 

Ie = -2.5A Is = -0.25A -1.3 V 

VSE (sat) * Base-emitter Ie = -0.5A Is = -0.05A -1 V 
saturation voltage Ic = -1.5A Is = -0.15A -1.4 V 

Ie = -2.5A Is = -0.25A -2 V 

hFE * DC current gain Ie = -0.5A VeE = -1V 
for 2N3867 50 -
for 2N3868 and 2N6303 35 -
Ie = -1.5A VCE = -2V 
for 2N3867 40 200 -
for 2N3868 and 2N6303 30 150 -
Ie = -2.5A VeE = -3V 
for 2N3867 25 -
for 2N3868 and 2N6303 20 -
Ie = -3A Vee= -5V 
for 2N3867 20 -
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ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions 

fT Transition frequency Ic = -0.1A VCE = -5V 

CC60 Collector-base IE = 0 VC6 = -10V 
capacitance f = 0.1 MHz 

ton Turn-on time Ic = -1.5A Vcc= -30V 
161 = -0.15A 

ts Storage time 
Ic = -1.5A Vcc= -30V 

tf Fall time 161 = -162 = -0.15A 

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

HIGH SPEED POWER TRANSISTORS 

The 2N4150 is a silicon epitaxial planar NPN transistor in Jedec TO-39 metal case, 
with very low saturation voltage and high gain, particularly intended as driver 
in power switching applications. 

ABSOLUTE MAXIMUM RATINGS 

VCBO 

VCEO 

VEBO 

ICM 
Ptot 

Collector-base voltage (IE = 0) . 
Collector-emitter voltage (IB = 0) 
Emitter-base voltage (Ic = 0) 
Collector peak current 
Total power dissipation at Tease:::; 100°C 

Tamb :::; 25°C 
Storage temperature 
Junction temperature 

MECHANICAL DATA 

5/80 
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100 
70 

5 
10 

5 
1.5 

-65 to 200 
200 

v 
V 
V 
A 

W 
W 
°C 
°C 

Dimensions in mm 



THERMAL DATA 

Rth j-ease 
Rth j-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

2N 4150 

max 20 °C/W 
max 117 °C/W 

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

Parameter Test conditions Min. Typ. Max. Unit 

Icso Collector cutoff Vcs = 80V 0.1 /LA 
cu rrent (IE = 0) 

ICEV Collector cutoff VCE = 100V 10 /LA 
current (VEs=0,5V) Tease = 150°C 

VCE = 80V 100 /LA 

ICEO Collector cutoff VCE = 60V 10 /LA 
current (Is = 0) 

IESO Emitter cutoff VES = 5V 0.1 /LA 
current (Ic = 0) 

VCEO (sus)*Collector-emitter Ic = 100mA 70 V 
sustaining voltage 
(Is = 0) 

VCE (sat) * Collector-emitter Ic = 5A Is = 0.5A 0.6 V 
saturation voltage Ic = 10A Is = 1A 2.5 V 

VSE (sat) * Base-emitter Ic = 5A Is = 0.5A 1.5 V 
saturation voltage Ic = 10A Is = 1A 2.5 V 

hFE * DC current gain Ic = 1A VCE = 5V 50 120 -
Ic = 5A VCE = 5V 40 -
Ic = 10A VCE = 5V 10 -
Tease = -55°C 
Ic = 5A VCE = 5V 20 -
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ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions Min. Typ. Max. Unit 

hIe Small signal Ic = 50mA VCE = 5V 40 160 -
current gain f = 1KHz 

h Transition Ic = 0.2A VCE = 10V 15 75 MHz 
frequency f = 10MHz 

Ccso Collector-base IE = 0 Vcs = 10V 350 pF 
capacitance f = 1MHz 

tr Rise time 0.5 p.,s 

td Delay time 50 ns 

ts Storage time 
Ic = 5A Vcc = 20V 

1.5 IS1 = -ls2 = 0.5A p.,s 

tl Fall time 0.5 p.,s 

* Pulsed: pulse duration = 300p.,s, duty cycle ""2%. 
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EPITAXIAL PLANAR PNP 

2N 4234 
2N 4235 
2N 4236 

MEDIUM POWER GENERAL PURPOSE TRANSISTORS 

The 2N4234, 2N4235 and 2N4236 are silicon epitaxial planar PNP transistors 
in Jedec TO-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 

VCBO 

VCEO 
VEBO 

Ic 
IB 
Ptot 

TSl9 
Tj 

Collector-base voltage (IE = 0) 
Collector-emitter voltage (lB ;= 0) 
Emitter-base voltage (Ic = 0) 
Collector current 
Base current 
Total power dissipation at Tease ~25°C 

Tamb ~25°C 
Storage temperature 
Junction temperature 

MECHANICAL DATA 
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2N4234 2N4235 2N4236 

-40V 
-40V 

-60V 
-60V 
-7V 
-3A 

-0.2A 
6W 
1W 

-65 to 200°C 
200° 

-80V 
-80V 

Dimensions in mm 

5/80 



THERMAL DATA 

Rth j-ease 
Rth j-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

max 29 °C/W 
max 175 °C/W 

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

Parameter Test conditions Min. Typ. Max. Unit 

Icso Collector cutoff for 2N4234 VCE = -40V -0.1 rnA 
current (IE = 0) for 2N4235 VCE = -60V -0.1 rnA 

for 2N4236 VCE = -80V -0.1 rnA 

ICEV Collector cutoff for 2N4234 VCE = -40V -0.1 rnA 
current (VSE = 1.5) for 2N4235 VCE = -60V -0.1 rnA 

for 2N4236 VCE = -80V -0.1 rnA 
Tease = 150°C 
for 2N4234 VCE = -30V -1 rnA 
for 2N4235 VCE = -40V -1 rnA 
for 2N4236 VCE = -60V -1 rnA 

ICEO Collector cutoff for 2N4234 VCE = -30V -1 rnA 
current (Is = 0) for 2N4235 VCE = -40V -1 rnA 

for 2N4236 VCE = -60V -1 rnA 

IESO Emitter cutoff VSE = 7V -0.5 rnA 
current (lc = 0) 

VCEO (sus/Collector-emitter Ic = -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 Ie = -1A IB = -.100mA 
saturation voltage 

VBE (sat) * Base-emitter 
saturation voltage 

Ie = -1A IB = -100mA 

VBE * Base-emitter Ie = -0.25A VeE = -1V 
voltage 

hFE * DC current gain Ie = -100mA VeE =-1V 
Ie = -250mA VeE = -1V 
Ie = -500mA VeE =-1V 
Ie = -1A VeE = -1V 

fr Transition Ie = -100mA VeE = -10V 
frequency f = 1 MHz 

CeBD Collector-base IE = 0 VeB = -10V 
capacitance· f = 100KHz 

hIe Small signal Ie = -50mA VeE = -10V 
current gain f = 1KHz 

* Pulsed: pulse duration = 300ILS, duty cycle ~2% 
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.\~~·,·2N···4234····· 
2N:;c4235 
2N:;,4236, 

Min. !yp. Max. Unit 

-0.6 V 

-1.5 V 

-1.0 V 

40 -
30 150 -
20 -
10 -

3 MHz 

100 pF 

25 -



EPITAXIAL PLANAR NPN 

MEDIUM POWER GENERAL PURPOSE TRANSISTORS 

The 2N4237, 2N4238 and 2N4239 are silicon epitaxial planar transistors in Jedec 
TO-39 metal case. 
They are intended for use in switching and amplifier applications. 
The complementary PNP types are the 2N4234, 2N4235 and 2N4236 respectively. 

ABSOLUTE MAXIMUM RATINGS 

VCSO 
VCEO 
VESO 

Ic 
Is 
Ptot 

Tstg 

Tj 

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

MECHANICAL DATA 

5/80 
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2N4237 2N4238 2N4239 

50V 80V 100V 
40V 60V 80V 

6V 
3A 

0.5A 
6W 

-65 to 200°C 
200°C 

Dimensions in mm 



THERMAL DATA 

Rth j-ease Thermal data resistance junction-case 

2N4237 
2N4238 
2N4239 

max 29 °C/W 

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

Parameter Test conditions Min. Typ. Max. Unit 

Icso Collector cutoff for 2N4237 Vcs = 50V 0.1 mA 
current (IE = 0) for 2N4238 Vcs = 80V 0.1 mA 

for 2N4239 Vcs = 100V 0.1 mA 

ICEV Collector cutoff for 2N4237 VCE = 45V 0.1 mA 
current for 2N4238 VCE = 75V 0.1 mA 
(VSE = -1.5V) for 2N4239 VCE = 90V 0.1 mA 

Tease = 150°C 
for 2N4237 VCE = 30V 1 mA 
for 2N4238 VCE = 50V 1 mA 
for 2N4239 VCE = 70V 1 mA 

ICEO Collector cutoff for 2N4237 VCE = 40V 0.7 mA 
current (Is = 0) for 2N4238 VCE = 60V 0.7 mA 

for 2N4239 VCE = 80V 0.7 mA 

IESO Emitter cutoff VES = 6V 0.5 mA 
current (Ic = 0) 

VCEO (sus)*Coliector-emitter Ic = 100mA 
sustaining voltage for 2N4237 40 V 
(Is = 0) for 2N4238 60 V 

for 2N4239 80 V 
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ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions Min. Typ. Max. Unit 

VCE (sat) * Collector-emitter Ic = 500mA Is = 50mA 0.3 V 
saturationvoltage Ic = 1A Is = 0.1A 0.6 V 

VSE (sat) * Base-emitter Ic = 1.6. Is = 0.1A 1.5 V 
saturation voltage 

VSE* Base-emitter Ic = 250mA VCE = 1V 1 V 
voltage 

hFE * DC current gain Ic = 50mA VCE = 1V 30 -
Ie = 250mA VeE = 1V 30 150 -
Ie = 500mA VCE = 1V 30 -
Ie = 1A VCE = 1V 15 -

fr Transition Ie = 100mA VCE = 10V 2 MHz 
frequency f = 1 MHz 

Ccso Collector-base IE = 0 Vcs = 10V 100 pF 
capacitance f = 100KHz 

hie Small signal Ie = 100mA VeE = 10V 30 -
current gain f = 1KHz 

* Pulsed: pulse duration = 300p.s, duty cycle ~2%. 
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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~ 
TO-39 metal case. 
They are intended for high current, fast switching applications and for power amplifiers. 

ABSOLUTE MAXIMUM RATINGS 

VCBb 
VCEO 
VEBO 

Ic 
Ptot 

Collector-base voltage (IE = 0) 
Collector-emitter voltage (18 = 0) 
Emitter-base voltage (Ic = 0) 
Collector current 

. Total power dissipation at Tamb.;;;25°C 
Tease';;; 25°C 

Storage temperature 
Junction temperature 

Tease';;; 1 OO°C 

MECHANICAL DATA 
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2N4895 2N4896 2N4897 

120V 120V 150V 
60V 60V 80V 

6V 
5A 
1W 
7W 
4W 

-65 to 200°C 
200 °C 

Dimensions in mm 
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THERMAL DATA 

Rlh j-ease 
Rlh j-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

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 (VBE = 0) VCE = 120V 

VCE = 60V 
VCE = 60V Tease = 1S0'C 
for 2N4897 . 
VCE = 1S0V 
VCE = 100V 
VCE = 100V Tease = 1S0°C 

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

V CEO (sust Collector-emitter Ic = SO mA 
sustaining voltage for 2N4895 and 2N4896 
~IB= 0) for 2N4897 

VCE (sal) * Collector-emitter Ic =5A IB = 0.5 A 
saturation voltage 

VBE (sal) * Base-emitter Ic = 5 A IB = 0.5 A 
saturation voltage 

hFE* DC current gain Ic =2A VCE = 2 V 
for 2N4895 and 2N4897 
for 2N4896 • 
Ic =2A VCE = 2 V 
Tease = -S5'C 
for 2N4895 and 2N4897 
for 2N4896 

fT Transition frequency Ic = O.SA VCE = 5 V 
for 2N4895 and 2N4897 
for 2N4896 

CCBO Collector-base IE = 0 VCB = 10 V 
capacitance f = 1 MHz 

ton Turn-on time Ic =SA Vcc= 20V 
IB1 = O.S A 

ts Storage time Ic =5A Vcc= 20V 
tf Fall time IB1 = -IB2 = O.SA 

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

1 mA 
1 flA 

100 flA 

1 mA 
1 flA 

100 flA 

1 mA 

60 V 
80 V 

1 V 

1.6 V 

40 120 -
100 300 -

15 -
35 -

SO MHz 
80 MHz 

80 pF 

0.35 fls 

0.35 fls 

0.3 fls 
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EPITAXIAL PLANAR PNP 

2N4898. 
2N.4899 
2N4900 

MEDIUM POWER GENERAL PURPOSE TRANSISTORS 

The 2N4898, 2N4899 and 2N4900 are silicon epitaxial planar PNP transistors 
in Jedec TO-66 metal case. 
They are intended for use in switching and amplifier applications. 
The complementary NPN types are the 2N491 0, 2N4911 and 2N4912 respectively. 

ABSOLUTE MAXIMUM RATINGS 

VCSO 
VCEO 

VESO 

Ic 
Is 
Ptot 

Tstg 

Tj 

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 

MECHANICAL DATA 
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2N4898 2N4899 2N4900 

-40V -60V -80V 
-40V -60V -BOV 

-5V 
-4A 
-1A 
25W 

-65 to 200°C 
200°C 

Dimensions in mm 

5/80 



THERMAL DATA 

Rth j-ease Thermal resistance junction-case max 7 °C/W 

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

Parameter Test conditions Min. Typ. Max. Unit 

Icso Collector cutoff for 2N4898 Vcs = -40V -0.1 mA 
current (IE =0) for 2N4899 Vcs = -60V -0.1 mA 

for 2N4900 Vcs = -80V -0.1 mA 

ICEV Collector cutoff for 2N4898 VCE = -40V -0.1 mA 
current (VSE = 1.5V) for 2N4899 VCE = -60V -0.1 mA 

for 2N4900 VCE = -80V -0.1 mA 
Tease = 150°C 
for 2N4898 VCE = -40V -1 mA 
for 2N4899 VCE = -60V -1 mA 
for 2N4900 VCE = -80V -1 mA 

ICEO Collector cutoff for 2N4898 VCE = -20V -0.5 mA 
current (Is = 0) for 2N4899 VCE = -30V -0.5 mA 

for 2N4900 VCE = -40V -0.5 mA 

lEBO Emitter cutoff VSE = 5.0V -1 mA 
current (Ic = 0) 

VCEO (sus)*Collector-emitter Ic = -0.1A 
sustaining voltage for 2N4898 -40 . V 
(Is = 0) for 2N4899 -60 V 

for 2N4900 -80 V 
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ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions 

VCE (sat) * Collector-emitter Ic = -1A Is = -0.1A 
saturation voltage 

VSE (sat) * Base-em itter Ic = -1A Is = -0.1A 
saturation voltage 

VSE * Base-emitter Ic = -1A VCE = -1V 
voltage 

hFE * DC current gain Ic= -50mA VCE = -1V 
Ic = -500mA VCE = -1V 
Ic = -1A VCE = -1V 

h Transition Ic = -250mA VCE = -10V 
frequency f = 1 MHz 

CCSD Collector-base IE = 0 Vcs = -10V 
capacitance f = 100KHz 

hie Small signal Ic = -250mA VCE = -10V 
current gain f = 1KHz 

* Pulsed: pulse duration = 300 {Ls, duty cycle ~2%. 
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2N4S9S 
2N4S99 
2N4900 

Min. Typ. Max. 

-0.6 

-1.3 

-1.3 

40 
20 100 
10 

3 

100 

25 

Unit 

V 

V 

V 

-
-
-

MHz 

pF 

-



EPITAXIAL PLANAR NPN 

MEDIUM POWER GENERAL PURPOSE TRANSISTORS 

The 2N4910, 2N4911 and 2N4912 are silicon epitaxial planar NPN transistors 
in Jedec TO-66 metal case. 
They are intended for use in switching and amplifier applications. 
The complementary PNP types are the 2N4898, 2N4899 and 2N4900 respectively. 

ABSOLUTE MAXIMUM RATINGS 

VCSO 

VCEO 
VESO 

Ie 
Is 
Ptot 

Tstg 

Tj 

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

MECHANICAL DATA 

5/80 
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2N4910 2N4911 2N4912 

40V 60V 80V 
40V 60V 80V 

5V 
4A 
1A 

25W 
-65 to 200°C 

200°C 

Dimensions in mm 



THERMAL DATA 

Rth j·ease Thermal resistance junction-case 

2N 4910 
2N 4911 
2N4912 

max 7 °C/W 

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

Parameter Test conditions Min. Typ. Max. Unit 

IcBo Collector cutoff for 2N4910 VCB = 40V 0.1 mA 
current (IE = 0) for 2N4911 VCB = 60V 0.1 mA 

for 2N4912 VCB = 80V 0.1 mA 

ICEV Collector cutoff for 2N4910 VCE = 40V 0.1 mA 
current for 2N4911 VCE = 60V 0.1 mA 
(VSE = -1.5V) for 2N4912 VCE = 80V 0.1 mA 

Tease = 150°C 
for 2N4910 VCE = 40V 1 mA 
for 2N4911 VCE = 60V 1 mA 
for 2N4912 VCE = 80V 1 mA 

ICEO Collector cutoff for 2N4910 VCE = 20V 0.5 mA 
current (IB = 0) for 2N4911 VCE = 30V 0.5 mA 

for 2N4912 VCE = 40V 0.5 mA 

lEBO Emitter cutoff VSE = -5.0V 1 mA 
current (Ic = 0) 

VCEO (sus)*Collector-emitter Ic = 0.1A 
sustaining voltage for 2N4910 40 V 
(Is = 0) for 2N4911 60 V 

for 2N4912 80 V 
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ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions Min. Typ. Max. Unit 

VCE (sat) * Collector-emitter Ie = 1A IB = 0.1A 0.6 V 
saturation voltage 

VBE (sat) * Base-emitter Ie = 1A IB = 0.1A 1.3 V 
saturation voltage 

VBE* Base-emitter Ie = 1A VCE = 1V 1.3 V 
voltage 

hFE * DC current gain Ie = 50mA VCE = 1V 40 -
Ie = 500mA VCE = 1V 20 100 -
Ie = 1A VCE = 1V 10 -

h Transition Ic = 250mA VCE = 10V 3 MHz 
frequency f = 1MHz 

CCBO Collector-base IE = 0 VeB = 10V 100 pF 
capacitance f = 100KHz 

hie Small signal Ic = 250mA VeE = 10V 25 -
current gain f = 1 KHz 

* Pulsed: pulse'duration = 300J,.ts, duty cycle ~2%. 
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MULTIEPITAXIAL PLANAR NPN 

HIGH CURRENT POWER SWITCH 

The 2N 5038, 2N 5039 and 2N 6496 are silicon planar multiepitaxial NPN transistors in 
Jedec TO-3 metal case. 
They are especially intended for high current and fast switching applications. 

ABSOLUTE MAXIMUM RATINGS 

Vcso 
VCEX 
VCER 

VCEO 
VESO 

Ic 
ICM 

Is 
Ptot 
Tstg 
Tj 

Collector-base voltage (IE = 0) 
Collector-emitter voltage (V SE = -1.5V, RSE = 1 00&1) 
Collector-emitter voltage (RSE:S: 50 &1) 
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 

MECHANICAL DATA 
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2NS03a 2NS039 2N6496 

150V 
150V 
110V 
90V 
7V 

20A 
30A 

120V 
120V 
95V 
75V 
7V 

20A 
30A 
5A 

140W 
-65 to 200°C 

200°C 

150V 
150V 
130V 
110V 

7V 
15A 

Dimensions in mm 
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THERMAL DATA . 
Rth j-ease Thermal resistance junction-case max 1.25 °C/W 

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

Parameter Test conditions Min. Typ. Max. Unit 

ICEV Collector cutoff for 2N5038 
current (V SE = -1.5 V) VCE = 140 V 50 mA 

VCE = 100V Tease = 150°C 10 mA 
for 2N5039 
VCE = 110V 50 mA 
VCE = 85V Tease = 150°C 10 mA 
for 2N6496 
VCE = 130V 20 mA 
VCE = 130V Tease = 150°C 25 mA 

ICEO Collector cutoff for 2N5038 
current (Is = 0) VCE = 70V 20 mA 

for 2N5039 
VCE = 55 V. 20 mA 

IESO Emitter cutoff VES = 7 V 50 mA 
current (lc = 0) VES = 5 V 

for 2N5038 5 mA 
for 2N5039 15 mA 

V CEX (sust Collector-emitter Ic = 200 mA 
sustaining voltage for 2N5038 150 V 
(VSE = -1.5V, for 2N5039 120 V 
RSE = 100[1) for 2N6496 150 V 

V CER (sus) * Collector-emitter Ic = 200mA 
sustaining voltage for 2N5038 110 V 
(RSE == 50 [I) for 2N5039 95 V 

for 2N6496 130 V 

V CEO (sust Collector-emitter Ic = 200mA 
sustaining voltage for 2N5038 90 V 
(Is = 0) for 2N5039 75 V 

for 2N6496 110 V 
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ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions 

VCE (sat) * Collector-emitter for 2NS038 
saturation voltage Ic = 12 A Is = 1.2 A 

Ie = 20 A Is = 5A 
for 2NS039 
Ic = 10 A Is = 1 A 

Ie = 20 A Is = 5A 
for 2N6496 
Ie = SA Is = O.S A 

VSE (sat) * Base-emitter for 2NS038 and 2NS039 
saturation voltage Ie = 20 A Is =5A 

for 2N6496 
Ie = SA Is = O.S A 

VSE * Base-emitter voltage for 2NS038 
Ie = 12 A VeE = 5 V 
for 2NS039 
Ie = 10 A VeE = 5 V 
for 2N6496 
Ie = SA VeE = 2 V 

hFE * DC current gain for 2NS038 
Ie =2A VeE = 5 V 
Ie = 12 A VeE = 5 V 
for 2NS039 
Ie =2A VeE = 5 V 
Ie = 10 A VeE = 5 V 
for 2N6496 
Ie =SA VeE = 2 V 

hfe Small signal Ie = 2A VeE = 10 V 
current gain f = 5 MHz 

Ceso Collector-base IE = 0 Ves= 10 V 
capacitance f = 1 MHz 

tr Rise time for 2NS038 
Ie = 12 A Vec= 30 V 
IS1 = -ls2 = 1.2 A 
for 2NS039 

t. Storage time Ie = 10 A Vee= 30 V 
IS1 = -ls2 = 1 A 
for 2N6496 
Ie = SA Vee= 30 V 

tf Fall time IS1 = -ls2 = O.S A 
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2N 5038 
2N5039 
2N6496 

Min. Typ. Max. 

1 
2.5 

1 
2.5 

1 

3.3 

2 

1.S 

1.S 

1.6 

50 250 
20 100 

30 250 
20 100 

12 100 

12 

300 

0.5 

1.5 

0.5 

Unit 

V 
V 

V 
V 

V 

V 

V 

V 

V 

V 

-
-

-
-

-

-

pF 

f1s 

f1s 

f1s 



ELECTRICAL CHARACTERISTICS (continued) 
>-

Parameter Test conditions Min. Typ. Max. Unit 

ISlb ** Second breakdown VCE = 28 V 5 
collector current VbE = 45 V 0.9 

ES/b Second breakdown VSE = -4 V RSE = 20 Q 

energy L = 180 fLH 
for 21'15038 13 
for 2N5039 13 
for 2N6496 5.7 .. -

* F'ulsed: pulse duration = 300 fLs, duty cycle = 1.5% 
** Pulsed: 1 s non repetitive pulse 

Safe operating areas 
(for 2N5038 and 2N5039) 
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Safe operating areas 
(for 2N6496) 
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EPITAXIAL PLANAR PNP 

HIGH SPEED MEDIUM VOLTAGE SWITCHES 

2N5151 
2N5153 

The 2N5151 and 2N5153 are silicon epitaxial planar PNP transistors in Jedec 
TO-39 metal case intended for use in switching applications. 
The complementary NPN types are the 2N5152 and 2N5154 respectively. 

ABSOLUTE MAXIMUM RATINGS 

VCBO 

VCEO 

VEBO 

Ic 
ICM 

IB 
Ptot 

Collector-base voltage (IE = 0) 
Collector-emitter voltage (IB = 0) 
Emitter-base voltage (lc = 0) 
Collector current 
Collector peak current 
Base current 
Total power dissipation at Tease ~ 50°C 

Tease ~ 100°C 
Tamb ~ 25°C 

Storage temperature 
Junction temperature 

MECHANICAL DATA 
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2N5151 2N5153 

-100V 
-80V 
-5.5V 
-5A 
-10A 
-2.5A 
10W 
6.7W 
1W 

-65 to 200°C 
200°C 

Dimensions in mm 
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THERMAL DATA 

Rth j-ease 
Rthj-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

max 15 °C/W 
max 175 °C/W 

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

Parameter Test conditions Min. Typ. Max. Unit 

ICES Collector cutoff VCE = -60V -1 /-LA 
current (VBE = 0) VCE = -100V -1 mA 

ICEV Collector cutoff VCE = -60V -500 /-LA 
current (VBE = 2V) Tease =150°C 

ICEO Collector cutoff VCE = -40V -50 /-LA 
current (IB = 0) 

lEBO Emitter cutoff VEB = -4V -1 /-LA 
current (Ic = 0) VEB = -5.5V -1 mA 

VCEO (sus)*Collector-emitter Ic = -100mA -80 V 
sustaining voltage 
(I B'= 0) 

VCE (sat) * Collector-emitter Ic = -2.5A IB = -250mA -0.75 V 
saturation voltage Ic = -5A IB = -500mA -1.5 V 

VBE (sat) * Base-emitter Ic = -2.5A IB = -250mA -1.45 V 
saturation voltage Ic = -5A IB = -500mA -2.2 V 

VSE * Base-emitter Ic = -2.5A VCE = -5V -1.45 V 
voltage 

hFE * DC current gain for 2N5151 
Ic = -50mA VCE = -5V 20 -
Ic = -2.5A VCE = -5V 30 90 -
Ic = -5A VCE = -5V 20 -
Tease = -55 DC 
Ic = -2.5A VCE = -5V 15 -
for 2N5153 
Ic = -50mA VCE = -5V SO -
Ic = -2.5A VCE = -SV 70 200 -
Ic = -SA VCE = -SV 40 -
Tease = -55°C 
Ic = -2.SA VCE = -SV 3S -
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ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions 

CCBO Collector-base IE = 0 VCB = -10V 
capacitance f = 1 MHz 

hie Small signal Ic = -0.1A VCE = -5V 
current gain f = 1 KHz 

for 2N5151 
for 2N5153 
Ic = -0.5A VCE = -5V 
f = 20M Hz 
for 2N5151 
for 2N5153 

ton Turn-on time Ic = -5A IB1 = -0.5A 
Vcc =-30V 

toll Turn-off time Ic = -5A IB1 = -IB2 =-0.5A 
Vcc =-30V 

* Pulsed: pulse duration .= 300/1-s, duty cycle ~ 2%. 
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2N 5151 
2N5153 

Min. Typ. Max. Unit 

250 pF 

20 -
50 -

3 -
3.5 -

0.5 /1-s 

1.3 /1-s 



EPITAXIAL PLANAR NPN 

HIGH SPEED MEDIUM VOLTAGE SWITCHES 

The 2N5152 and 2N5154 are silicon epitaxial planar NPN transistors in Jedec 
TO-39 metal case intended for use in switching applications. 
The complementary PNP types are the 2N5151 and 2N5153 respectively. 

ABSOLUTE MAXIMUM RATINGS 

VCBO 

VCEO 
VEBO 

Ic 
ICM 

IB 
Ptot 

Tstg 

Tj 

Collector-base voltage (IE = 0) 
Collector-emitter voltage (IB = 0) 
Emitter-base voltage (Ic = 0) 
Collector current 
Collector peak current 
Base current 
Total power dissipation at Tease ~ 50°C 

Tease ~100°C 
Tamb ~ 25°C 

Storage temperature 
Junction temperature 

MECHANICAL DATA 

5/80 
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2N5152 2N5154 

100V 
SOV 
6V 
2A 
10A 
1A 

WW 
6.7W 
1W 

-65 to 200°C 
200°C 

Dimensions in mm 



THERMAL DATA 

Rth j-ease 
Rth j-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

2N5152 
2N5154 

max 15 °C/W 
max 175 °C/W 

ELECTRICAL CHARACTERISTICS (Tease = 2SoC unless otherwise specified) 

Parameter Test conditions Min. Typ. Max. Unit 

ICES Collector cutoff VCE = 60V 1 /LA 
current (VSE = 0) VCE =100V 1 rnA 

ICEV Collector cutoff VCE =60V 500 /LA 
current (VSE = -2V) Tease = 150°C 

ICEO Collector cutoff 
. 

VCE = 40V SO /LA 
current (Is = 0) 

IESO Emitter cutoff VES = SV 1 /LA 
current (Ic = 0) VES = 6V 1 rnA 

VCEO (sus)*Collector-emitter Ic = 100mA 80 V 
sustaining voltage 
(Is = 0) 

VCE (sat) * Collector-em itter Ic = 2.SA Is = 2S0mA 0.75 V 
saturation voltage Ic = SA Is = SOOmA 1.5 V 

VSE (sat) * Base-emitter Ic = 2.SA Is = 2S0mA 1.4S V 
saturation voltage Ic = SA Is = SOOmA 2.2 V 

VSE * Base-emitter Ic = 2.SA VCE = SV 1.4S V 
voltage 

hFE * DC current gain for 2N5152 
Ic = SOmA VCE = SV 20 -
Ic = 2.SA VCE = SV 30 90 -
Ic = SA VCE = SV 20 -
T case = -55°C 
Ic = 2.SA VCE = SV 1S -
for 2N5154 
Ic = SOmA VCE = SV 50 -
Ic = 2.SA VCE = SV 70 200 -
Ic = SA VCE = SV 40 -
T case = -55°C 
Ic = 2.SA VCE = SV 3S -
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ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions Min. Typ. Max. Unit 

Ceso Collector-base IE = 0 Ves = 10V 250 pF 
capacitance f = 1MHz 

hIe Small signal Ie = 0.1A VeE = 5V 
current gain f = 1KHz 

for 2N5152 20 -
for 2N5154 50 -
Ie = 0.5A VeE = 5V 
f = 20MHz 
for 2N5152 3 -
for 2N5154 3.5 -

ton Turn on time Ie = 5A IS1 = 0.5A 0.5 J.Ls 
Vee == 30V 

toft Turn off time Ie = 5A IS1 = -ls2 = 0.5A 1.3 J.Ls 
Vee = 30V 

* Pulsed: pulse duration = 300J.Ls, duty cycle ~2%. 
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EPITAXIAL-BASE NPN 

2N.5190 
2N.5.191 
2N 5192 

MEDIUM POWER LINEAR AND SWITCHING APPLICATIONS 

The 2N 5190, 2N 5191 , 2N 5192 are silicon epitaxial-base N PN powertransistors in Jedec 
TO-126 plastic package, intended for use in medium power linear and switching 
applications. 
The complementary PNP types are the 2N 5193, 2N 5194 and 2N 5195 respectively. 

ABSOLUTE MAXIMUM RATINGS 

VCBO 
VCEO 
VEBO 

Ic 
ICM 
IB 
Ptot 
Tstg 
Tj 

Collector-base voltage (IE = 0) 
Collector-emitter voltage (lB = 0) 
Emitter-base voltage (Ic = 0) 
Collector current 
Collector peak current (t ,,;; 10 ms) 
Base current 
Total power dissipation at Tease";; 25°C 
Storage temperature 
Junction temperature 

MECHANICAL DATA 
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2N5190 2N5191 2N5192 

40V 60V 80V 
40V 60V 80V 

5V 
4A 
7A 
1A 

40W 
-65 to 150°C 

150°C 

Dimensions in mm 

6177 



THERMAL DATA 

Rth j-ease 
Rth j-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

max 
max 

3.12 °C/W 
100 °C/W 

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

Parameter Test conditions 

IcBO Collector cutoff for 2N5190 
current (IE = 0) for 2N5191 

for 2N5192 

ICEX Collector cutoff for 2N5190 
current (VEB = 1.5V) for 2N5191 

for 2N5192 
Tease = 125°C 
for 2N5190 
for 2N5191 
for 2N5192 

ICEO Collector cutoff for 2N5190 
current (lB = 0) for 2N5191 

for 2N5192 

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

V CEO (sust Collector-emitter 
sustaining voltage 

Ic = 100mA 

(IB = 0) 

VCE (sat) * Collector-emitter Ic = 1.5A 
saturation voltage Ic = 4A 

VBE * Base-emitter voltage Ic = 1.5A 

hFE* DC current gain Ic = 1.5A 

Ic = 4A 

fT Transition frequency Ic = 1A 

* Pulsed: pulse duration 300 [Ls, duty cycle 

f>?f> 

VCB = 40V 
VCB = 60V 
VCB = 80V 

VCE = 40V 
VCE = 60V 
VCE = 80V 

VCE = 40V 
VCE = 60V 
VCE = 80V 

VCE = 40V 
VCE = 60V 
VCE = 80V 

for 2N5190 
for 2N5191 
for 2N5192 

IB = 0.15A 
IB = 1A 

VCE = 2V 

VCE = 2V 
for 2N5190 
for 2N5191 
for 2N5192 
VCE = 2V 
for 2N5190 
for 2N5191 
for 2N5192 

VCE = 10V 

1.5% 

Min. Typ. Max. Unit 

100 [LA 
100 [LA 
100 [LA 

100 [LA 
100 [LA 
100 [LA 

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 

25 100 -
25 100 -
20 80 -
10 -
10 -
7 -

2 MHz 



Ie 

(A) 

Safe operating areas 

r Ie MAX (PULSED) * P.ULS OPERATION 

lie MAX (CONTINUOUS) I'\. 

11111 "" " 1\ 
II )\ \ \ : 

DC OPERATION 

I~ I 11111 
; 

f--*FOR SINGLE NON - r---i\" 
- REPETITIVE PULSE 

-

\1, 
2N5190 ~ 
2N5191 
2N519i 

I 
10 

G 2738 -
}JS- -

O}Js- -

OO}Js 

ms 

Oms 

Collector-emitter saturation voltage 

VeE(sat), 

(V) 
6 

10-1 

m-' 

./ 

10-' 

", 

6 , 

G-Z442 

hFE=lO 

1,/ 
V 

V 

, , 
IC(A) 

10' 

10 

1.5 

0-5 

o 

627 

DC current gain 

- -

4 , , 

10-1 

2N5190 
2N,.5191 
2N5192 

VCE -2V 

~ 

, 
1 

0_2516 

r\ 
I 
I 

I 
4 , , 

Ie (A) 

Base-emitter saturation voltage 

G:2 37 - 7 

) 

hFE-lO 

./ 
i..-"" 

I----__ r-
r--

Ie (A) 



IT 

(MHz) 

10 

I 
(I-'s) 

, 
6 

, 

Transition frequency 

G-2423 

VCE=1V 

f-'"' ...... r-.. 

I'\. 
~ 

\. 

\ 

lC (A) 

Saturated switching characteristics 

G-242 

VCC=30V 

: 16,=-162 

hFE=10 

s: :-1"--

r--. ,Is 

...!! 
r-..... 

"i'- V 
Ion 

6 , 

IC(A) 

628 

CCBO, 

(pF) 6 

10' 

10 

Ptot 

(W) 

40 

30 

20 

10 

Collector-base capacitance 

G 2424 -

-
" 

....... 

4 6 , , 4 , , 

10 Ve6 (V) 

Power rating chart 

0-2 16 

I\. 
r\. - -

'\ 
'\. 

i\. 

'\ 

'\ 
50 100 



EPITAXIAL·BASE PN P 

2N 5193 
·2N5194 
2N 5195 

MEDIUM POWER LINEAR AND SWITCHING APPLICATIONS 

The 2N 5193, 2N 5194, 2N 5195 are silicon epitaxial-base PNP power transistors in Jedec 
TO-126 plastic package, intended for use in medium power linear and switching 
applications. 
The complementary NPN types are the 2N 5190, 2N 5191, 2N 5192 respectively. 

ABSOLUTE MAXIMUM RATINGS 

Vcso 
VCEO 
VESO 

Ic 
ICM 
Is 
Ptot 
Tstg 
Tj 

Collector-base voltage (IE = 0) 
Collector-emitter voltage (Is = 0) 
Emitter-base voltage (Ic = 0) 
Collector current 
Collector peak current (t ,,;;:; 10 ms) 
Base current 
Total power dissipation at Tease";;:; 25'C 
Storage temperature 
Junction temperature 

MECHANICAL DATA 
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2N5193 2N5194 2N5195 

-40V -60V -80V 
-40V -60V -80V 

-5V 
-4A 
-7A 
-1 A 
40W 

-65 to 150'C 
150'C 

Dimensions in mm 
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THERMAL DATA 

Rth j-ease 
Rth j-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

max 
max 

3.12 'C/W 
100 'C/W 

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

Parameter Test conditions 

IcBO Collector cutoff for 2N5193 VCB = -40V 
current (IE = 0) for 2N5194 VCB = -60V 

for 2N5195 Vcs= -80V 

ICEX Collector cutoff for 2N5193 VCE = -40V 
current (VES = 1.5) for 2N5194 VCE = -60V 

for 2N5195 VCE = -80V 
Tease = 125'C 
for 2N5193 VCE = -40V 
for 2N5194 VCE = -60V 
for 2N5195 VCE = -80V 

ICEO Collector cutoff for 2N5193 VCE = -40V 
current (Is = 0) for 2N5194 VCE = -60V 

for 2N5195 VCE = -80V 

lEBO Emitter cutoff VES = -5V 
current (lc = 0) 

V CEO (sus) * Collector-emitter Ic = -100mA 
sustaining voltage for 2N5193 
(Is = 0) for 2N5194 

for 2N5195 

VCE (sat)* Collector-emitter Ic = -1.5A Is = -0.15A 
saturation voltage Ic = -4A IB = -1A 

VBE* Base-emitter voltage Ic = -1.5A VCE = -2V 

hFE * DC current gain Ic =-1.5A VCE = -2V 
for 2N5193 
for 2N5194 
for 2N5195 

Ic = -4A VCE = -2V 
for 2N5193 
for 2N5194 
for 2N5195 

fr Transition frequency Ic = -1A VcE =-10V 

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

630 

Min. Typ. Max. Unit 

-100 [LA 
-100 [LA 
-100 [LA 

-100 [LA 
-100 [LA 
-100 [LA 

-2 mA 
-2 mA 
-2 mA 

-1 mA 
-1 mA 
-1 mA 

-1 mA 

-40 V 
-60 V 
-80 V 

-0.6 V 
-1.2 V 

-1.2 V 

25 100 -
25 100 -
20 80 -

10 -
10 -
7 -

2 MHz 
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EPITAXIAL PLANAR NPN 

HIGH CURRENT FAST SWITCHING APPLICATIONS 

The 2N 5336, 2N 5337, 2N 5338 and 2N 5339 are silicon epitaxial planar NPN transistors 
in Jedec TO-39 metal case. 
They are intended for high current switching applications up to 5A. 

ABSOLUTE MAXIMUM RATINGS 

VCBO 
VCEO 
VEBO 

Ic 
ICM 
IB 
Ptot 

Collector-base voltage (IE = 0) 
Collector-emitter voltage (lB = 0) 
Emitter-base voltage (lc = 0) 
Collector current 
Collector peak current 
Base current 
Total power dissipation at Tamb ",;;25°C 

Tease"';; 25°C 
Storage temperature 
Junction temperature 

MECHANICAL DATA 

633 

2N5336 2N5338 
2N5337 2N5339 

80V 100V 
80V 100V 

6V 
5A 
7A 
1A 
1W 
6W 

-65 to 200°C 
200 °C 

Dimensions in mm 
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THERMAL DATA 

Rth j-ease 
Rth j-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

max 
max 

29.2 °C/W 
175 °C/W 

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

Parameter Test conditions Min. Typ. Max. Unit 

Icso Collector cutoff for 2N5336 and 2N5337 
current (IE = 0) Vcs = 80 V 10 [LA 

for 2N5338 and 2N5339 
Vcs= 100 V 10 [LA 

ICEO Collector cutoff for 2N5336 and 2N5337 
current (Is = 0) VcE =75V 100 [LA 

for 2N5338 and 2N5339 
VCE = 90 V 100 [LA 

ICEX Collector cutoff for 2N5336 and 2N5337 
current (VSE = -1.5 V) VCE = 75 V 10 [LA 

VCE = 75V T case = 150°C 1 mA 
for 2N5338 and 2N5339 
VCE = 90 V 10 [LA 
VCE = 90 V Tease = 150°C 1 mA 

V CEO (sus)* Collector-emitter Ic = 50 mA 
sustaiqing voltage for 2N5336 and 2N5337 80 V 
(Is = 0) for 2N5338 and 2N5339 100 V 

VCE (sat) * Collector-emitter Ic =2A Is =0.2A 0.7 V 
saturation voltage Ic = 5A Is = 0.5 A 1.2 V 

VSE (sat) * Base-emitter Ic = 2A Is = 0.2 A 1.2 V 
saturation voltage Ic =5A Is = 0.5 A 1.8 V 

hFE * DC current gain Ic = 0.5 A VCE = 2 V 
for 2N5336 and 2N5338 30 -
for 2N5337 and 2N5339 60 -
Ic = 2A VCE = 2 V 
for 2N5336 and 2N5338 30 120 -
for 2N5337 and 2N5339 60 240 -
Ic = 5A VCE = 2 V 
for 2N5336 and 2N5338 20 -
for 2N5337 and 2N5339 40 -
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ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions Min. Typ. Max. Unit 

fT Transition frequency Ie = 0.5A VeE = 10 V 30 MHz 

Ceso Collector-base Ves= 10V IE = 0 
capacitance f = 0.1 MHz 250 pF 

ton Turn-on time Ie =2A Vee= 40V 200 ns 
IS1 = 0.2 A 

ts Storage time 
Ie =2A Vee= 40V 

2 ~\s 

tf Fall time IS1 = -ls2 = 0.2 A 200 ns 

* Pulsed: pulse duration = 300 [J.s, duty cycle = 1.5% 

G 2692 -
Safe operating areas Ie B 

(A) 6 .le MAX 

"-

" 1\ 
['r-.. 

" 
"-
~ 
I, 

De OPERATION 'r--. DISSIPATION LIMITED 

2N5336 

2N
1
53[3i 

2N5338 

I 2Nr3j 

4 6 B 4 6 B 

10 VCE(V) 

635 



120 

80 

40 

o 

'e 
(AI 

4 

o 

DC current gain 

0-2691 

I 
Vep2V 

"... 

"\ 
/" '\ 

r\ 

'e (AI 

Base-emitter saturation voltage 

0-2690 

I 
h =10 

0.5 t5 VBE(satl (VI 

VCE(sat 

(VI 

636 

0.6 

0.4 

0.2 

o 

CCBO 

(pF) 

75 

50 

25 

o 

CoUector-emitter saturation voltage 

0-2669 

hFE =10 

II 

V 
/ 

1-'" 

'e(AI 

CoUector-base capacitance 

G 2693 -

f=IMH 

I" 

25 so 75 VCB(VI 



I • 
()lS) , 

I • 

1 

Saturated switching characteristics 

-I--

........ 

ro:::" 

, . 

hFE=10 
VcC=40V 
Ip=10J.lS 

~ jo.... 

If 

Ion 

G-2695 

, . 
IC(A) 

Switching time test circuit 

+37V-U 
OV 
~1OJ..IS' 

INPUT PULSE 

trl tf:;; 10ns 

DUTY CYCLE= 1·,. 

637 

Piol 
(W) 

4 

2 

o 

Power rating chart 

" I'" 
"-

r-.. 

50 100 

-3.3V 
5-22.70 

G-2694 

l"'-
I" 

" 150 Teas. (OC) 



EPITAXIAL PLANAR PNP 

HIGH VOLTAGE TRANSISTORS 

The 2N5415, 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 

Vcso 
VCEO 
VESO 

Ic 
Is 
Ptot 

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

T amb :s:50°C 
Stor\'lge temperature 
Junction temperature 

MECHANICAL DATA 

5/80 
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2N5415 2N5416 

-200V -350V 
-200V -300V 
-4V -6V 

-1 A 
-0.5A 
10W 
1W 

-65 to 200°C 
200°C 

Dimensions in mm 



THERMAL DATA 

Rth i-case 
Rthi-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

max 
max 

17.5 °C/W 
150°C /W 

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

Parameter Test conditions Min. Typ. Max. Unit 

ICBO Collector cutoff for 2N5415 V cs=-175V -50 IlA 
current ( I E = 0) for 2N5416 V cs=-280V -50 IlA 

ICEO Collector cutoff V CE=-150V -50 IlA 
current (I B = 0) 

lEBO Emitter cutoff for 2N5415 VEB=-4V -20 IlA 
current (I C = 0) for 2N5416 V Es=-6V -20 IlA 

V CEO (sus) *Collector-emitter Ic =-10mA 
sustaining voltage for 2N5415 -200 V 
(I B=O) for 2N5416 -300 V 

VCER * Collector-emitter Ic =-50mA 
sustaining voltage for 2N5416 -350 V 
(R BE=50n) 

VCE (sat) * Collector-emitter Ic =-50mA I B =-5mA -2.5 V 
saturation voltage 

VBE * Base-emitter Ic ';'-50mA V CE=-10V -1.5 V 
voltage 
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ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions Min. Typ. Max. Unit 

hFE * DC current gain I c =-50mA V CE=-10V 
for 2N5415 30 150 -
for 2N5416 30 120 -

hfe Small signal Ic =-5mA V CE=-10V 25 -
current gain f =1 KHz 

fT Transition frequency Ic =-10mA V CE=-10V 15 MHz 
f=5MHz 

CCBO Collector-base IE =0 V cs=-10V 25 pF 
capacitance f = 1 MHz 

01< Pulsed: pulse duration = 300 IlS, duty cycle::; 2% 
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EPITAXIAL PLANAR N PN 

MEDIUM POWER APPLICATIONS 

The 2N5427, 2N5428, 2N5429 and 2N5430 are silicon epitaxial planar NPN 
transistors in Jedec TO-66 metal case. 
They are intended for use In sWitching and wide band amplifier applications. 

ABSOLUTE MAXIMUM RATINGS 

VCSO 
VCEO 

VESO 

Ic 
Is 
Ptot 

Tstg 

Tj 

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

MECHANICAL DATA 

5/80 
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2N5427 2N5429 
2N5428 2N5430 

80V 100V 
80V 100V 

6V 
7A 
1A 

40W 
-65 to 200°C 

200°C 

Dimensions in mm 



THERMAL DATA 

Rth j-ease Thermal resistance junction-case 

2N5427 
2N 5428 
2N5429 
2N5430 

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

Parameter Test conditions Min. Typ. Max. Unit 

Icso Collector cutoff for 2N5427 and 2N5428 
current (IE = 0) Vcs = 80V 10 /-LA 

for 2N5429 and 2N5430 
Vcs = 100V 10 /-LA 

ICEV Collector cutoff for 2N5427 and 2N5428 
current VCE = 75V 10 /-LA 
(VSE = -1,5V) for 2N5429and 2N5430 

VCE = 90V 10 /-LA 
Tease = 150°C 
for 2N5427 and 2N5428 
VCE = 75V 1 mA 
for 2N5429 and 2N5430 
VCE = 90V 1 mA 

ICEO Collector cutoff for 2N5427 and 2N5428 
current (Is = 0) VCE = 75V 100 /-LA 

for 2N5429 and 2N5430 
VCE = 90V 100 /-LA 

IESO Emitter cutoff VES = 6V 100 /-LA 
current (Ic = 0) 

VCEO (Sus)*Collector-emitter Ic =50mA 
sustaining voltage for 2N5427 and 2N5428 80 V 
(Is = 0) for 2N5429 and 2N5430 100 V 

VCE (sat) * Collector-emitter Ic = 2A Is = 0.2A 0.7 V 
saturation voltage Ic = 7A Is = 0.7A 1.2 V 

VSE (sat) * Base-emitter Ic = 2A Is = 0.2A 1.2 V 
saturation voltage Ic = 7A Is = 0.7A 2 V 
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ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions Min. Typ. Max. Unit 

hFE * DC current gain Ic = 500mA VCE = 2V 
for 2N5427 and 2N5429 30 -
for 2N5428 and 2N5430 60 -
Ic = 2A VCE = 2V 
for 2N5427 and 2N5429 30 120 -
for 2N5428 and 2N5430 60 240 -
Ic = 5A VCE = 2V 
for 2N5427 and 2N5429 20 -
for 2N5428 and 2N5430 40 -

fT Transition Ic = 500mA VCE = 10V 
frequency f = 10MHz 30 MHz 

CCBO Collector-base VCB = 10V IE = 0 
capacitance f = 100KHz 250 pF 

td Delay time Ie = 2A IB1 = 0.2A 100 ns 

t, Rise time 
Vcc = 40V 100 ns 

ts Storage time Ic = 2A IB1 = -IB2 = 0.2A 2 p,s 

tl Fall time 
Vcc = 40V 200 ns 

* Pulsed: pulse duration = 300p,s, duty cycle ~2%. 
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MUlTIEPITAXIAL PLANAR NPN 

HIGH CURRENT FAST SWITCHING APPLICATIONS 

2N 5611 
2N 5612 

The 2N 5671 and 2N 5672 are silicon multiepitaxial planar NPN transistors in Jedec TO-3 
metal case. 
They are especially intended for high current, fast switching industrial applications. 

ABSOLUTE MAXIMUM RATINGS 

VCBO 
VCEX 

VCER 
VCEO 

VEBO 

Ic 
IB 
Ptot 
Tstg 
Tj 

Collector-base voltage (IE = 0) 
Collector-emitter voltage (VBE = -1.5 V, RBE = 50 Q) 
G.ollector-emitter voltage (RBE:O:; 50 Q) 
Collector-emitter voltage (IB = 0) 
Emitter-base voltage (Ic = 0) 
Colle9tor current 
Base current 
Total power dissipation at Tease ~ 25°C 
Storage temperature 
Junction temperature 

MECHANICAL DATA 
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2N5671 2N5672 

120V 150V 
120V 150V 
110V 140V 

90V 120V 
7V 

30A 
10A 

140W 
-65 to 200°C 

200 °0 

Dimensions in mm 
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THERMAL DATA 

Rth j-ease Thermal resistance junction-case max 1.25 °C/W 

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

Parameter Test conditions Min. Typ. Max. Unit 

ICEV Collector cutoff for 2N5671 VCE = 110 V 12 mA 
current (VSE = -1.5 V) for 2N5672 VcE =135V 10 mA 

VCE = 100V Tease = 150°C 
for 2N5671 15 mA 
for 2N5672 10 mA 

ICEO Collector cutoff VCE = 80 V 10 mA 
current (Is = 0) 

lEBO Emitter cutoff VES = 7 V 10 mA 
current (lc = 0) 

V CEX (sust Collector-emitter Ic = 200 mA 
sustaining voltage for 2N5671 120 V 
(VSE = -1.5V, for 2N5672 150 V 
RSE = 50g) 

V CER (sust Collector-emitter Ic = 200mA 
sustaining voltage for 2N5671 110 V 
(RSE = 50 g) for 2N5672 140 V 

V CEO (sust Collector-emitter Ie = 200mA 
sustainihg voltage for 2N5671 90 V 
(Is = 0) for 2N5672 120 V 

VCE(sat) * Collector-emitter Ie = 15 A Is = 1.2 A 0.75 V 
saturation voltage 

VSE(satt Base-emitter Ic = 15 A Is = 1.2 A 1.5 V 
saturation voltage 

VSE * Base-emitter voltage Ie = 15 A VeE = 5 V 1.6 V 

hFE * DC current gain Ie = 15 A VeE = 2 V 20 100 -
Ie = 20 A VeE = 5 V 20 -

fT Transition frequency Ie =2A VCE = 10 V 50 MHz 
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ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions 

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

ton Turn-on time 
Ic = 15 A Vcc= 30 V 

ts Storage time IS1 = -ls2 = 1.2A 

tf Fall time 

ISlb ** Second breakdown VCE = 24 V 
collector current VCE = 45 V 

ES/b Second breakdown VSE = -4 V, RSE = 20 Q 

energy L = 180 IlH 

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

2N5671 
2N'5672 

Min. Typ. Max. Unit 

900 pF 
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1.5 Ils 
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0.9 A 
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EPITAXIAL PLANAR PNP 

PNP SILICON TRANSISTORS 

2N 5679 
2N 5680 

The 2N5679 and 2N5680 are silicon epitaxial planar PNP transistors in Jedec 
TO-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 

Veso 
VeEo 
VESO 

Ie 
Is 
Ptot 

Collector-base voltage (IE = 0) 
Collector-emitter voltage (Is = 0) 
Emitter-base voltage (Ie = 0) 
Collector current 
Base current 
Total power dissipation at Tease :::;25°C 

Tamb :::;25°C 
Storage temperature 
Junction temperature 

MECHANICAL DATA 

649 

I 2N5679 2N5680 

-100V -120V 
-100V -120V 

-4V 
-1A 

-0.5A 
·10W 

1W 
-65 to 200°C 

200°C 

Dimensions in mm 

5/80 



THERMAL DATA 

Rth j-ease 
Rth j-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

max 17.S °C/W 
max 17S °C/W 

ELECTRICAL CHARACTERISTICS (Tease = 2SoC unless otherwise specified) 

Parameter Test conditions 

ICBo Collector cutoff for 2N5679 VCB = -100V 
current (IE = 0) for 2N5680 VCB = -120V 

ICEV Collector cutoff for 2N5679 VCE = -100V 
current for 2N5680 VCE = -120V 
(VBE = 1.S) Tease = 1S0°C 

for 2N5679 VCE = -100V 
for 2N5680 VCE = -120V 

ICEO Collector cutoff for 2N5679 VCE = -70V 
current (IB = 0) for 2N5680 VCE = -80V 

lEBO Emitter cutoff VEB = -4V 
current (Ic = 0) 

VCEO (Sus)*Coliector-emitter Ie = -10mA 
sustaining voltage for 2N5679 
(IB = 0) for 2N5680 

VCE (sat) * Collector-em itter Ie = -2S0mA IB = -2SmA 
saturation voltage Ie = -SOOmA IB = -SOmA 

Ie = -1A IB = -200mA 

VBE * Base-emitter Ic = -2S0mA VCE = -2V 
voltage 

hFE * DC current gain Ic = -250mA VCE = -2V 
Ic = -1A VCE = -2V 

fT Transition Ic = - 1 OOmA V CE = - 1 OV 
frequency f = 10MHz 

CCBO Collector-base IE = 0 VCB = -20V 
capacitance f = 1MHz 

hie Small signal Ic = -0.2A VCE = -1.SV 
current gain f = 1KHz 

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

-1 !LA 
-1 !LA 

-1 !LA 
-1 !LA 

-1 mA 
-1 mA 

-10 !LA 
-10 !LA 

-1 !LA 

-100 V 
-120 V 

-0.6 V 
-1 V 
-2 V 

-1 V 

40 1S0 -
S -

30 MHz 

SO pF 

40 -



EPITAXIAL PLANAR NPN 

GENERAL PURPOSE TRANSISTORS 

2N 5681· 
2N5682 

PRELIMINARY DATA 

The 2N5681 and 2N5682 are silicon epitaxial planar NPN transistors in Jedec 
TO-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 

VCBO 

VCEO 

VEBO 

Ic 
Is 
Ptot 

Tstg 

Tj 

Collector-base voltage (IE = 0) 
Collector-emitter voltage (Is = 0) 
Emitter-base voltage (Ic = 0) 
Collector current 
Base current 
Total power dissipation at Tease ~25°C 

Tamb ~25°C 
Storage temperature 
Junction tem peratu re 

MECHANICAL DATA 
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2N5681 2N5682 

100V 120V 
100V 120V 

4V 
1A 

0.5A 
10W 
1W 

-65 to 200°C 
200°C 

Dimensions in mm 
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THERMAL DATA 

Rth j-ease 
Rth j-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

max 17.5 °C/W 
max 175 °C/W 

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

Parameter Test conditions Min. Typ. Max. Unit 

Icso Collector cutoff for 2N5681 Vcs = 100V 1 /-LA 
cu rrent (IE = 0) for 2N5682 Vcs = 120V 1 /-LA 

ICEV Collector cutoff for 2N5681 VCE = 100V 1 /-LA 
current for 2N5682 VCE = 120V 1 /-LA 
(VSE = -1.5V) Tease = 150°C 

for 2N5681 VCE = 100V 1 mA 
for 2N5682 VCE = 120V 1 mA 

ICEO Collector cutoff for 2N5681 VCE = 70V 10 /-LA 
current (Is = 0) for 2N5682 . VCE = 80V 10 /-LA 

IESO Emitter cutoff VES = 4V 1 /-LA 
current (Ic = 0) 

VCEO (Sus)*Coliector-emitter Ic = 10mA 
sustaining voltage for 2N5681 100 V 
(Is = 0) for 2N5682 120 V 

VCE (sat)* Collector-emitter Ic = 250mA Is = 25mA 0.6 V 
saturation voltage Ic = 500mA Is = 50mA 1 V 

Ic = 1A Is = 200mA 2 V 

VSE * Base-emitter Ic = 250mA VCE = 2V 1 V 
voltage 

hFE* DC current gain Ic = 250mA VCE =2V 40 150 -
Ic = 1A VCE = 2V 5 -

fT Transition Ic = 100mA VCE = 10V 30 MHz 
frequency f = 10MHz 

Ccso Collector-base IE = 0 Vcs = 20V 50 pF 
capacitance f = 1 MHz 

hIe Small signal Ic = 0.2A VCE = 1.5V 40 -
current gain f = 1KHz 

* Pulsed: pulse duration = 300/-Ls, duty cycle ~2%. 
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EPITAXIAL-BASE PNP 

POWER LINEAR AND SWITCHING APPLICATIONS 

2N·5871 
2N5872 

The 2N5871 and 2N5872 are silicon epitaxial-base PNP power transistors in 
Jedec TO-3 metal case, intended for use in linear and switching applications. 
The complementary NPN types are the 2N5873 and 2N5874 respectively. 

ABSOLUTE MAXIMUM RATINGS 

VCSO 

VCEO 
VEBO 

Ic 
ICM 

Is 
Ptot 

Tstg 

Tj 

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

MECHANICAL DATA 
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2 N5871 2 N5872 

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

-5V 
-7A 

-15A 
-2A 
115W 

-65 to 200°C 
200°C 

Dimensions in mm 

I 



THERMAL DATA 

Rth j-ease Thermal resistance junction case max 1.52 °C/W 

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

Parameter Test conditions 

ICBo Collector cutoff for 2N5871 VCB = -60V 
current (IE = 0) for 2N5872 VCB = -80V 

ICEO Collector cutoff for 2N5871 VCE = -30V 
current (Is = 0) for 2N5872 VCE = -40V 

ICEV Collector cutoff for 2N5871 VCE = -60V 
current (VBE= 1.5V) for 2N5872 VCE = -80V 

Tease = 150°C 
for 2N5871 VCE = -60V 
for 2N5872 VCE = -80V 

lEBO Emitter cutoff VES = -5V 
current (Ic = 0) 

VCEO (sus)*Collector-emitter Ic = -100mA 
sustaining voltage for 2N5871 
(lB = 0) for 2N5872 

VCE (sat) * Collector-emitter Ic = -4A Is = -OAA 
saturation voltage Ic = -7A Is = -1.75A 

VBE (sat) * Base-emitter Ic = -7A Is = -1.75A 
saturation voltage 

VBE * Base-emitter Ic = -2.5A VCE = -4V 
voltage 

hFE * DC current gain Ic = -0.5A VCE = -4V 
Ic = -2.5A VCE = -4V 
Ic = -7A VCE = -4V 

hIe Small signal Ic = -0.5A VCE = -4V 
current gain f = 1 KHz 

h Transition Ic = -0.25A VCE = -10V 
frequency 

* Pulsed: pulse duration = 300JLs, duty cycle ~ 2% 
For characteristics curves see the BDW22 series. 
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Min. Typ. Max. Unit 

-0.25 mA 
-0.25 mA 

-0.5 mA 
-0.5 mA 

-0.25 mA 
-0.25 rnA 

-2 mA 
-2 mA 

-1 mA 

-60 V 
-80 V 

-1 V 
-2 V 

-2.5 V 

-1.5 V 

35 -
20 100 -
4 -

20 -

4 MHz 



EPITAXIAL-BASE NPN 

POWER LINEAR AND SWITCHING APPLICATIONS 

2N 5873 
2N5874 

The 2N5873 and 2N5874 are silicon epitaxial-base NPN power transistors in 
Jedec TO-3 metal case, intended for use in power linear and switching appli
cations. 
The complementary PNP types are the 2N5871 and 2N5872 respectively. 

ABSOLUTE MAXIMUM RATINGS 

VCBO 

VCEO 

VEBO 

Ic 
ICM 

IB 
P tot 

Tst9 
Tj 

Collector-base voltage (IE = 0) 
Collector-emitter voltage (IB = 0) 
Emitter-base voltage (Ic = 0) 
Collector current 
Collector peak current 
Base current 
Total power dissipation at Tease :::;25°C 
Storage temperature 
Junction temperature 

MECHANICAL DATA 
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2N5873 2N5874 

60V 80V 
60V 80V 

5V 
7A 
15A 
2A 

115W 
-65 to 200°C 

200°C 

Dimensions in mm 



THERMAL DATA 

Rth j-ease Thermal resistance junction-case max 1.52 °C/W 

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

Parameter Test conditions 

ICBo Collector cutoff for 2N5873 VCB = 60V 
current (IE = 0) for 2N5874 VCB = 80V 

ICEO Collector cutoff for 2N5873 VCE = 30V 
current (IB = 0) for 2N5874 VCE = 40V 

ICEV Collector cutoff for 2N5873 VCE = 60V 
current for 2N5874 VCE = 80V 
(VBE = -1.5V) Tease = 150°C 

for 2N5873 VCE = 60V 
for 2N5874 VCE = 80V 

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

VCEO (Sus)'Collector-emitter Ic = 100mA 
sustaining voltage for 2N5873 
(IB = 0) for 2N5874 

VCE (sat) 
, 

Collector-em itter Ic = 4A IB = O.4A 
saturation voltage Ic = 7A IB = 1.75A 

VBE 
, 

Base-emitter Ic = 2.5A VCE = 4V 
voltage 

VBE (sat) 
, 

Base-emitter Ic = 7A IB = 1.75A 
saturation voltage 

hFE 
, 

DC current gain Ic = 0.5A VCE = 4V 
Ic = 2.5A VCE = 4V 
Ic = 7A VCE = 4V 

hIe Small signal Ic = 0.5A VCE = 4V 
current gain f = 1KHz 

h Transition Ic = 0.25A VCE = 10V 
frequency 

, Pulsed: pulse duration = 300ILs, duty cycle ~2%. 
For characteristics curves see the, BOW 21 series. 
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Min. Typ. Max. Unit 

0.25 mA 
0.25 mA 

0.5 mA 
0.5 mA 

0.25 mA 
0.25 mA 

2 mA 
2 mA 

1 mA 

60 V 
80 V 

1 V 
2 V 

1.5 V 

2.5 V 

35 -
20 100 -
4 -

20 -

4 MHz 



EPITAXIAL-BASE PNP 

SILICON HIGH POWER TRANSISTORS 

2N 5875 
2N587& 

The 2N 5875 and 2N 5876 are silicon epitaxial-base PNP power transistors in Jedec TO-3 
metal case. They are intended for use in power linear and switching applications. 
The complementary NPN types are the 2N 5877 and 2N 5878 respectively. 

ABSOLUTE MAXIMUM RATINGS 

Collector-base voltage (IE = 0) 
Collector-emitter voltage (IB = 0) 
Emitter-base voltage (lc = 0) 
Collector current 
Collector peak current 
Base current 

VCBO 
VCEO 
VEBO 

Ic 
ICM 

IB 
Ptot 
Tstg 
Tj 

Total power dissipation at Tease ~ 25°C 
Storage temperature 
Junction temperature 

MECHANICAL DATA 
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2N5875 2N5876 

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

-5V 
-10A 
-20A 
-4A 

150W 
-65 to 200°C 

200°C 

Dimensions in mm 

6177 



THERMAL DATA 

Rth j-ease Thermal resistance junction-case max 1.17 °C/W 

ELECTRICAL CHARACTERISTICS (Tease = 2SoC unless otherwise specified) 

Parameter Test conditions Min. Typ. Max. Unit 

IcBO Collector cutoff for 2N5875 VCB = -60V -O.S mA 
current (IE = 0) for 2N5876 VCB = -80V -O.S mAo 

.. .. 
ICEO Collector cutoff for 2N5875 VCE = -30V -1 mA 

current (IB = 0) for 2N5876 VCE = -40V -1 mA 

IcEx Collector cutoff for 2N5875 VCE = -60V -O.S mA 
current (VBE = 1.S V) for 2N5876 VCE = -80V -O.S mA 

Tease= 1S0 °C 
for 2N5875 VCE = -60V -S mA 
for 2N5876 VCE = -80V -S mA 

lEBO Emitter cutoff VEB = -S V -1 mA 
current (lc = 0) 

V CEO (sust Collector-emitter Ic = -200 mA 
sustaining voltage for 2N5875 -60 V 
(lB = 0) for 2N5876 -80 V 

VCE (sat) * Collector-emitter Ic = -5 A IB = -O.SA -1 V 
saturation voltage Ic = -10A IB = -2.SA -3 V 

VBE (sat) * Base-emitter Ic = -10A Ic = -2.SA -2.S V 
saturation voltage 

VBE * Base-emitter voltage Ic = -4A VCE = -4V -1.S V 
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ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions 

hFE * DC current gain Ic = -4A VCE = -4V 
Ic = -10A VCE = -4V 

fT Transition frequency Ic = -0.5A VCE = -1 OV 

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

tr Rise time Ie = -4A Vee= -30V 
IS1 = -O.4A 

ts Storage time 
Ie = -4A Vee= -30V 

tf Fall time IS1 = -ls2 = -0.4A 

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

Safe operating areas -Ie 
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EPITAXIAL·BASE NPN 

SILICON HIGH POWER TRANSISTORS 

The 2N 5877 and 2N 5878 are silicon epitaxial-base N PN power transistors in Jedec TO-3 
metal case. They are intended for use in power linear and switching applications. 
The complementary PNP types are the 2N 5875 and 2N 5876 respectively. 

ABSOLUTE MAXIMUM RATINGS 

VC60 
VCEO 
VE60 

Ic 
leM 
16 
Ptot 
Tstg 
Tj 

Collector-base voltage (IE = 0) 
Collector-emitter voltage (16 = 0) 
Emitter-base voltage (Ic = 0) 
Collector current 
Collector peak current 
Base current 
Total power dissipation at Tease';; 25°C 
Storage temperature 
Junction temperature 

MECHANICAL DATA 

6177 
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2N5877 2N5878 

60V 80V 
60V 80V 

5V 
10A 
20A 
4A 

150W 
-65 to 200°C 

200°C 

Dimensions in mm 



THERMAL DATA 

Rth i-case Thermal resistance junction-case 

2N5811 
2N5818 

max 1.17 'C/W 

ELECTRICAL CHARACTERISTICS (Tease = 2S'C unless otherwise specified) 

Parameter Test conditions -Min_ Typ_ Max. Unit 

I<::so Collector cutoff for 2N5877 Vcs= 60V O.S mA 
current (IE = 0) for 2N5878 Vcs= BOV O.S mA 

ICEO Collector cutoff for 2N5877 VCE = 30V 1 mA 
current (Is = 0) for 2N5878 VCE = 40V 1 mA 

ICEX Collector cutoff for 2N5877 VCE = 60V O.S mA 
current (V SE = -1.S V) for 2N5878 VCE = 80V O.S mA 

Tcase= 1S0 'C 
for 2N5877 VCE = 60V S mA 
for 2N5878 VCE = 80V S mA 

IESO Emitter cutoff VES = S V 1 mA 
current (lc = 0) 

V CEO (sus)* Collector-emitter Ic = 200 mA 
sustaining voltage for 2N5877 60 V 
(Is = 0) for 2N5878 80 V 

VCE(sat) * Collector emitter Ic = SA Is = O.SA 1 V 
saturation voltage Ic = 10A Is = 2.SA 3 V 

VSE(satt Base-emitter 
saturation voltage 

Ic = 10A Ic = 2.SA 2.S V 

VSE * Base-emitter voltage Ic = 4A VCE = 4V 1.S V 
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ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions Min. Typ. Max. Unit 

hFE * DC current gain Ic = 4A VCE = 4V 20 
Ic = 10A VCE = 4V 4 

fT Transition frequency Ie = 0.5A VCE = 10V 4 

CCBO Collector-base VCB = 10V 
capacitance f = 1 MHz IE = 0 

t, Rise time Ic = 4A Vcc= 30V 
IB1 = O.4A 

ts Storage time 
Ic = 4A Vcc= 30V 

tf Fall time IB1 = -IB2 = O.4A 

* Pulsed: pulse duration = 300 fLs, duty cycle = 1.5% 
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MULTI EPITAXIAL PLANAR N PN 

2N 6032 
2N 6033 

HIGH CURRENT, HIGH SPEED, HIGH POWER TRANSISTORS 

The 2N 6032 and 2N 6033 are silicon multiepitaxial planar NPN transistors in modified 
Jedec TO-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 

VCBO 
VCEX 

VCER 
VCEO 
VEBO 

Ic 
IB 
Ptot 
Tstg 
Tj 

Collector-base voltage (IE = 0) 
Collector-emitter voltage (VBE = -1.5 V, RBE = 50 Q) 
Collector-emitter voltage (RBE = 50 Q) 
Collector-emitter voltage (IB = 0) 
Emitter-base voltage (lc = 0) 
Collector current 
Base current 
Total power dissipation at Tease ~ 25°C 
Storage temperature 
Junction temperature 

MECHANICAL DATA 
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2N6032 2N6033 

120V 150V 
120V 150V 
110V 140V 

90 120V 
7V 7V 

50A 40A 
10A 

140W 
-65 to 200°C 

200 °C 

Dimensions in mm 
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THERMAL DATA 

Rth j-ease Thermal resistance junction-case max 1.25 °C/W 

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

Parameter Test conditions Min. Typ. Max. Unit 

IcEV Collector cutoff for 2N6032 
current (V BE = -1.5 V) VCE = 110V 12 mA 

VCE = 100V Tease = 150°C 15 mA 
for 2N6033 
VCE = 135V 10 mA 
VCE = 100V Tease = 150°C 10 mA 

Ic!,o Collector cutoff VCE = 80 V 10 mA 
current (lB = 0) 

lEBO Emitter cutoff VEB = 7 V 10 mA 
current (Ic = 0) 

V CEX (sust Collector-emitter Ic = 200 mA 
sustaining voltage for 2N6032 120 V 
(VBE= -1.5V, for 2N6033 150 V 
RBE = 50n) 

V CER (sus) * Collector-emitter Ic = 200mA 
sustaining voltage for 2N6032 110 V 
(RBE = 50 n) for 2N6033 140 V 

V CEO (sus) * Collector-emitter Ic = 200m A 
sustaining voltage for 2N6032 90 V 
(lB = 0) for 2N6033 120 V 

V CE (sat) * Collector-emitter for 2N6032 
saturation voltage Ic = 50 A IB = 5A 1.3 V 

for 2N6033 
Ic = 40 A IB = 4A 1 V 

VBE(satt Base-emitter for2N6032 
saturation voltage Ic = 50 A IB = 5A 2 V 

for 2N6033 
Ic = 40 A IB =4A 2 V 
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ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions 

VSE * Base-emitter voltage for 2N6032 
Ic = 50 A VCE = 2 V 
for 2N6033 
Ic = 40 A VCE = 2 V 

hFE * DC current gain for 2N6032 
Ic = 50 A VCE = 2.6 V 
for 2N6033 
Ic = 40 A VCE = 2 V 

hfe Small-signal I Ic =2A VCE = 10 V 
current gain f = 5 MHz 

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

for 2N6032 
tr Rise time Ic = 50 A Vcc= 30 V 

IS1 = -ls2 = 5A 
ts Storage time for 2N6033 

Ic = 40 A Vcc= 30 V 
tf Fall time IS1 = ,l s2 = 4A 

ISlb ** Second breakdown VCE = 24 V 
collector current VCE = 40 V 

ES/b Second breakdown VSE = -4 V, RSE = 5 Q 
energy L = 310 [lH 

* Pulsed: pulse duration = 300 [Is, duty cycle = 1.5% 
** Pulsed: 1 s non repetitive pulse 
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EPITAXIAL·BASE PNP 

MEDIUM POWER DARLINGTONS 

The 2N 6034, 2N 6035 and 2N 6036 are silicon epitaxial-base PNP power transistors in 
monolithic Darlington configuration and are mounted in Jedec TO-126 plastic package. 
They are intended for use in medium power linear and switching applications. 
The complementary NPN types are the 2N 6037, 2N 603S and 2N 6039 respectively. 

ABSOLUTE MAXIMUM RATINGS 

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';;; 25°C 
Storage temperature 
Junction temperature 

MECHANICAL DATA 

6177 
672 

2N6034 2N6035 2N6036 

-40V -60V -SOV 
-40V -60V -SOV 

-5'V 
-4A 
-SA 

-100mA 
40W 

-65 to 150°C 
150°C 

Dimensions in mm 



THERMAL DATA 

Rth j-ease 
Rthj,amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

max 
max 

3.12 'C/W 
S3.3 'C/W 

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

Parameter Test conditions 

Icso Collector cutoff for 2N6034 Vcs= -40V 
current (IE = 0) for 2N6035 Vcs= -60V 

for 2N6036 Vcs= -SOV 

ICEO Collector cutoff for 2N6034 VCE = -20V 
current (Is = 0) for 2N6035 VCE = -30V 

for 2N6036 VCE = -40V 

ICEX Collector cutoff for 2N6034 VCE = -40V 
current (VES = -1.5V) for 2N6035 VCE = -60V 

for 2N6036 VCE = -SOV 
Tease = 125°C 
for 2N6034 VCE = -40V 
for 2N6035 VCE = -60V 
for 2N6036 VCE = -SOV 

IESO Emitter cutoff VES = -5V 
current (lc = 0) 

V CEO (SUS)" Collector-emitter Ic = -100mA 
sustaining voltage for 2N6034 
(Is = 0) for 2N6035 

for 2N6036 

VCE (sat) * Collector-emitter Ic = -2A Is = -SmA 
saturation voltage Ic = -4A Is = -40mA 

VSE* Base-emitter voltage Ic = -2A VCE == -3V .. 

hFE * DC current gain Ic = -0.5A VCE = -3V 
Ic = -2A VCE = -3V 
Ic = -4A VCE":' -3V 

hie Small signal current Ic = ~0.75 VCE = -10V 
gain f ;" 1 MHz - . 

Ccso Collector-base Vcs= -10V 
capacitance f = 1 MHz IE ;" b 

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

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

-500 f.LA 
-500 f.LA 
-500 A 

-0.5 rnA 
-0.5 mA 
-0.5 rnA 

-2 rnA 
2. mA 

-2 mA 

-2 mA 

-40 V 
-60 V 
-so V 

-2 V 
-3 V 

-2.S V 

500 -
750 15000 -
100 -

1 -

200 pF 
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EPITAXIAL-BASE N PN 

MEDIUM POWER DARLINGTONS 

The 2N 6037, 2N 6038 and 2N 6039 are silicon epitaxial-base NPN power transistors in 
monolithic Darlington configuration and are mounted in Jedec TO-126 plastic package. 
They are intended for use in medium power linear and switching applications. 
The complementary PNP types are the 2N 6034, 2N 6035 and 2N 6036 respectively. 

ABSOLUTE MAXIMUM RATINGS 

Vcso 
VCEO 

VESO 

Ic 
ICM 
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";;; 25°C 
Storage temperature 
Junction temperature 

MECHANICAL DATA 

6/77 
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2N6037 2N6038 2N6039 

40V 60V 80V 
40V 60V 80V 

5V 
4A 
8A 

100mA 
40W 

-65 to 150'C 
150'C 

Dimensions in mm 



THERMAL OAT A 

Rth j-ease 
Rthj-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

2N 6037 
2N 6038 
2N 6039 

max 
max 

3.12 °C/W 
S3.3 °C/W 

ELECTRICAL CHARACTERISTICS (Tease = 2SoC unless otherwise specified) 

Parameter Test conditions 

Icso Collector cutoff for 2N6037 Vcs = 40V 
current (IE = 0) for 2N6038 Vcs = 60V 

for 2N6039 Vcs = SOV 

ICEO Collector cutoff for 2N6037 VCE = 20V 
current (Is = 0) for 2N6038 VCE = 30V 

for 2N6039 VCE = 40V 

ICEX Collector cutoff for 2N6037 VCE = 40V 
current (VES = 1.SV) for 2N6038 VCE = 60V 

for 2N6039 VCE = SOV 
Tease = 12S °C 
for 2N6037 VCE = 40V 
for 2N6038 VCE = 60V 
for 2N6039 VCE = SOV 

IESO Emitter cutoff VES = SV 
current (lc = 0) 

V CEO (sust Collector-emitter Ic = 100mA 
sustaining voltage for 2N6037 
(Is = 0) for 2N6038 

for 2N6039 

VCE (sat) * Collector-emitter Ic = 2A Is = SmA 
saturation voltage Ic = 4A Is =40mA 

VSE* Base-emitter voltage Ic = 2A VCE = 3V 

hFE * DC current gain Ic = O.SA VeE = 3V 
Ic = 2A VCE = 3V 
Ic = 4A VCE = 3V 

hIe Small signal current Ic = 0.7SA VCE = 10V 
gain f = 1 MHz 

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

* Pulsed: pulse duration = 300 IJ-s, duty cycle = 1.S% 
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Min. Typ. Max. Unit 

SOO IJ-A 
SOO IJ-A 
SOO IJ-A 

SOO IJ-A 
SOO IJ-A 
SOO IJ-A 

.O.S mA 
O.S rnA 
O.S m~ 

2 mA 
2 mA 
2 mA 

2 mA 

40 V 
60 V 
80 V 

2 V 
3 V 

2.S V 

SOO -
7S0 1S000 -
100 -

1 -

100 pF 
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EPITAXIAL·BASE PNP 

POWER DARLINGTONS 

The 2N 6050, 2N 6051 and 2N 6052 are silicon epitaxial-base PNPtransistors in mo
nolithic Darlington configuration and are mounted in Jedec TO-3 metal case. They 
are intended for use in power linear and switching applications. 
The complementary NPN types are the 2N 6057, 2N 6058 and 2N 6059 respectively. 

ABSOLUTE MAXIMUM RATINGS 

VC80 
VCEO 
VE80 

Ic 
ICM 

18 
Ptot 

Tst9 
Tj 

Collector-base voltage (I E= 0) 
Collect.or-emitter voltage ( I 8 = 0) 
Emitter-base voltage (I c=O) 
Collector current 
Collector peak current 
Base current 
Total power dissipation at T case :s25°C 
Storage temperature 
Junction temperature 

MECHANICAL DATA 
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2N6050 2N6051 2N6052 

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

-5V 
-12A 
-20A 
-0.2A 
150W 

-65 to 200°C 
200°C 

Dimensions in mm 



THERMAL DATA 

Rth j,ease Thermal resistance junction-case 

",,",,' '.~" "'I 

2N,,6050' '\ 
I 

2N6051 1 
21"6052"';: ,,',,; 

. """""'''"'''' """""""'''''~ ,.,d 

max 1,17 °C/W 

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

Parameter Test conditions 

ICEO Collector cutoff for 2N60S0 VCE = -30V 
current (Is = 0) for 2N60S1 VCE = -40V 

for 2N60S2 VCE = -50V 

IcEX Collector cutoff for 2N60S0 VCE = -60Y 
current (VE'S = -1.5V) for 2N60S1 VCE = -SOV 

for 2N60S2 VCE = -100V 
Tease = 150°C 
for 2N60S0 VCE = -60V 
for 2N60S1 VCE = -80V 
for 2N60S2 V CE = -100V 

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

V CEO (sust Collector-emitter Ic = -100mA 
sustaining voltage for 2N60S0 
(Is = 0) for2N60S1 

for 2N60S2 

VCE (sat) * Collector-emitter Ie = -6 A IB =-24mA 
saturation voltage Ie = -12A IB = -120mA 

VBE (sat) * Base-emitter Ie = -12A IB =-120mA 
saturation voltage 

VBE * Base-emitter voltage Ie = -6A VeE = -3V 

hFE * DC current gain Ic = -6A VCE = -3V 
Ie = -12A VeE = -3V 

hie Small Signal Ic = -5A VeE = -3V 
current gain f = 1 MHz 

CeBo Collector-base VCB = -10V 
capacitance f = 1 MHz IE = 0 

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

-1 mA 
-1 mA 
-1 mA 

-Q.5 mA 
-0.5 mA 
-0.5 mA 

-5 mA 
-5 mA 
-5 mA 

-2 mA 

-60 V 
-SO V 
-100 V 

-2 V 
-3 V 

-4 V 

-2.S V 

750 18000 -
100 -

4 -

500 pF 



Safe operating areas for 2N6050 
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EPITAXIAL-BASE PNP 

POWER DARLINGTONS 

2N 6053 
2N 6054 

The 2N 6053 and 2N 6054 are silicon epitaxial-base PNP transistors in monolithic 
Darlington configuration and are mounted in Jedec TO-3 metal case. They are intended 
for use in power linear and switching applications. 
The complementary NPN types are the 2N 6055 and 2N 6056 respectively. 

ABSOLUTE MAXIMUM RATINGS 

Vcso 
VCEO 
VESO 

Ic 
ICM 

Is 
Ptot 
Tstg 
Tj 

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

MECHANICAL DATA 
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2N6053 2N6054 

-60V -SOV 
-60V -SOV 

-5V 
-SA 

-16A 
-120mA 
100W 

-65 to 200°C 
200°C 

Dimensions in mm 

6/77 



THERMAL DATA 

Rth j-ease Thermal resistance junction-case max 1.7S °C/W 

ELECTRICAL CHARACTERISTICS (Tease = 2SoC unless otherwise specified) 

Parameter Test conditions 

IcEX Collector cutoff for 2N6053 VCE = -60V 
current (VSE = 1.SV) for 2N6054 VCE = -SOV 

Tease = 1S0 °C 
for 2N6053 VCE = -60V 
for 2N6054 VCE = -SOV 

IcEO Collector cutoff for 2N6053 VCE = -30V 
current (Is = 0) for 2N6054 VCE = -40V 

IESO Emitter cutoff VEB = -SV 
current (Ic = 0) 

V CEO (sus) * Collector-emitter Ic = -100mA 
sustaining voltage for 2N6053 
(lB = 0) for 2N6054 

V CE (sat) * Collector-emitter Ic = -4A IB = -16mA 
saturation voltage Ic = -SA IB = -BOmA 

VBE (sat) * Base-emitter Ic = -SA IB = -BOmA 
saturation voltage 

VBE* Base-emitter voltage Ic = -4A VCE = -3V 

hFE * DC current gain Ic = -4A VCE = -3V 
Ic = -SA VCE = -3V 

hIe Small signal Ic = -3A VCE = -3V 
current gain f = 1 MHz 

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

* Pulsed: pulse duration = 300 [.Is, duty cycle = 1.S% 
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Min. Typ. Max. Unit 

-SOO [.IA 
-SOO [.IA 

-S mA 
-S mA 

-O.S mA 
-O.S mA 

-2 mA 

-60 V 
-SO V 

-2 V 
-3 V 

-4 V 

-2.S V 

7S0 1S000 -
100 -

4 -

300 pF 
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EPITAXIAL-BASE NPN 

POWER DARLINGTONS 

2N 6055 
2N 6056 

The 2N 6055 and 2N 6056 are silicon epitaxial-base NPN transistors in monolithic 
Darlington configuration and are mounted in Jedec TO-3 metal case intended for use in 
power linear and switching applications. 
The complementary PNP types are the 2N 6053 and 2N 6054 respectively. 

ABSOLUTE MAXIMUM RATINGS 

Vcso 
VCEO 
VESO 

Ic 
ICM 

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 ~ 25°C 
Storage temperature 
Junction temperature 

MECHANICAL DATA 

689 

2N6055 2N6056 

60V 80V 
60V 80V 

5V 
8A 

16A 
120mA 
100W 

-65 to 200°C 
200°C 

Dimensions in mm 

6/77 



THERMAL DATA 

Rth i-case Thermal resistance junction-case max 1.75 °C/W 

ELECTRICAL CHARACTERISTICS (Tease = 25DC unless otherwise specified) 

Parameter Test conditions 

ICEX Collector cutoff for 2N6055 VCE = 60V 
current (VBE= -1.5V) for 2N6056 VCE = BOV 

Tease = 150 DC 
for 2N6055 VCE = 60V 
for 2N6056 VCE = BOV 

ICEO Collector cutoff for 2N6055 VCE = 30V 
current (IB = 0) for 2N6056 VCE = 40V 

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

V CEO (sust Collector-emitter Ic = 100mA 
sustaining voltage for 2N6055 
(IB = 0) for 2N6056 

VCE (sat) * Collector-emitter Ic = 4A IB = 16mA 
saturation voltage Ic = BA IB = BOmA 

VBE (sat) * Base-emitter Ic = BA IB = BOmA 
saturation voltage 

VBE * Base-emitter voltage Ic = 4A VCE = 3V 

hFE * DC current gain Ic = 4A VCE = 3V 
Ic = BA VCE = 3V 

hIe Small signal Ic = 3A VCE = 3V 
current gain f = 1 MHz 

CCBO Collector-base VCB = 10V 
capacitance f = 1 MHz IE = 0 

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

500 iJ-A 
500 iJ-A 

5 mA 
5 mA 

0.5 mA 
0.5 mA 

2 mA 

60 V 
BO V 

2 V 
3 V 

4 V 

2.B V 

750 1BOOO -
100 

4 -

200 pF 
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EPITAXIAL-BASE NPN 

POWER DARLINGTONS 

The 2N 6057, 2N 6058 and 2N 6059 are silicon epitaxial-base NPN transistor in mo
nolithic Darlington configuration and are mounted in Jedec TO-3 metal case. They 
are intended for use in power linear and switching applications. 
The complementary PNPtypes are the 2N 6050, 2N 6051 and 2N 6052 respectively. 

ABSOLUTE MAXIMUM RATINGS 

Collector-base voltage (I E= 0) 
Collector-emitter voltage (I B = 0) 
Emitter-base voltage (I c=O) 
Collector current 
Collector peak current 
Base current 
Total power dissipation at T case ::o;25°C 
Storage temperature 
Junction temperature 

MECHANICAL DATA 

693 

2N6057 2N6058 2N6059 

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

5V 
12A 
20A 
0.2A 
150W 

-65 to 200°C 
200°C 

Dimensions in mm 



THERMAL DATA 

f\h j-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 

ICEO Collector cutoff for 2N6057 V CE=30V 1 mA 
current (I s=O) for 2N6058 V CE=40V 1 mA 

for 2N6059 ~ V CE=50V 1 mA 

IcEX Collector cutoff for 2N6057 V CE=60V 0.5 mA 
current (V SE=O) for 2N6058 V CE=BOV 0.5 mA 

for 2N6059 V CE=1 OOV 0.5 mA 
Tcase=150°C 
for 2N6057 V CE=60V 5 mA 
for 2N6058 V CE=BOV 5 mA 
for 2N6059 V CE=1 OOV 5 mA 

IESO Emitter cutoff V Es=5V 2 mA 
current ( I C = 0) 

V CEO (sus) *Collector-emitter Ic =100mA 
sustaining voltage for 2N6057 60 V 
(Is = 0) for 2N6058 BO V 

for 2N6059 100 V 

V CE (sat) * Collector-emitter Ic =6A Is =24mA 2 V 
saturation voltage Ic =12A Is =120mA 3 V 

V SE(sat) * Base-emitter Ic =12A Is =120mA 4 V 
saturation voltage 

VSE * Base-emitter voltage Ic =6A V CE=3V 2.B V 

h FE * DC current gain Ic =6A V CE=3V 750 1BOOO -
Ic =12A V CE=3V 100 -

hIe Small signal Ic =5A V CE=3V 
current gain f =1 MHz 4 -

Ccso Collector-base V cs=10V 
capacitance f =1 MHz IE =0 300 pF 

* Pulsed: pulse duration =300 IlS, duty cycle:::; 1.5% 
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EPITAXIAL-BASE NPN/PNP 

GENERAL PURPOSE COMPLEMENTARY PAIRS 

The 2N 6107, 2N 6109, 2N 6111, 2N 6288, 2N 6290 and 2N 6292 are epitaxial-base silicon 
transistors in Jedec TO-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 (RBE = 100Q) 
Collector-emitter voltage (IB = 0) 
Emitter-base voltage (Ic = 0) 
Collector current 
Base current 
Total power dissipation at T case';; 25°C 
Storage temperature 
Junction temperature 

PNp O 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 

MECHANICAL DATA Dimensions in mm 

6177 
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THERMAL DATA 

Rth j-ease 
Rth j-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

2N 6107/2N 6292 
2N 6109/2N 6290 
2N6111/2N 6288 

max 3.125 °C/W 
max 70 °C/W 

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

2N6111 2N6109 2N6107 PNP 
Test conditions 

2N6288 2N6290 2N6292 NPN 

Parameter VCE(V) Ic(A) la(A) Min. Max. Min. Max. Min. Max. Unit -
ICEX (VEB = 1.5 V) 80 0.1 

60 0.1 
40 0.1 

mA 
70 2 

Tease = 150°C 50 2 
30 2 

ICEO (lB = 0) 60 1 
40 1 mA 
20 1 

lEBO (VEB = 5 V) 0 1 1 1 mA 

V CER (sus) *(RBE = 100Q) 0.1 40 60 80 V 

VCEO (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 

hIe (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 

CCBO (f= 1MHz, VCB = 10V) 250 250 250 pF 

* Pulsed: pulse duration = 300 [Ls, duty cycle = 1.5% 
° For PNP devices voltage and current values are negative 
For characteristic curves see the BO 533 (NPN) and BO 534 (PNP) series 
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EPITAXIAL·BASE N PN 

MEDIUM POWER LINEAR AND SWITCHING APPLICATIONS 

The 2N 6121, 2N 6122 and 2N 6123 are silicon epitaxial-base NPN power transistors in 
Jedec TO-220 plastic package, intended for use in medium power linear and switching 
applications. 
The complementary PNP types are the 2N 6124, 2N 6125 and 6126 respectively. 

ABSOLUTE MAXIMUM RATINGS 

Vcso 
VCES 

VCEO 
VESO 

Ic 
ICM 
Is 
Ptot 
Tstg 
Tj 

Collector-base voltage (IE = 0) 
Collector-emitter voltage (VSE = 0) 
Collector-emitter voltage (Is = 0) 
Emitter-base voltage (Ic = 0) 
Collector current 
Collector peak current 
Base current 
Total power dissipation at Tease';;; 25°C 
Storage temperature 
Junction temperature 

MECHANICAL DATA 

6177 700 

2N6121 2N6122 2N6123 

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

5V 
4A 
7A 
1A 

40W 
-65 to 150°C 

150 'C 

Dimensions in mm 



THERMAL DATA 

Rth j-ease 
Rthj-amb 

Thermal resistance junction-case 
Thermal resistance juntion-ambient 

2N 6121 
2N6122" 
2N6123 

max 
max 

3.12 'C/W 
70 'C/W 

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

Parameter Test conditions 

IcBO Collector cutoff for 2N6121 VCB = 45 V 
current (IE = 0) for 2N6122 VCB = 60 V 

for 2N6123 VCB = 80 V 

ICEX Collector cutoff for 2N6121 VCE = 45 V 
current (VBE = -1.5V) for 2N6122 VCE = 60 V 

for 2N6123 VCE = 80 V 
Tease = 125 'C 
for 2N6121 VCE = 45 V 
for 2N6122 VCE = 60 V 
for 2N6123 VCE = 80 V 

ICED Collector cutoff for 2N6121 VCE = 45 V 
current (IB = 0) for 2N6122 VCE = 60 V 

for 2N6123 VCE = 80 V 

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

V CEO (sus) * Collector-emitter Ic = 100 mA 
sustaining voltage for 2N6121 
(lB = 0) for 2N6122 

for 2N6123 

VCE (sat) * Collector-emitter Ic = 1.5A IB = 0.15A 
saturation voltage Ic = 4A IB = 1A 

VBE* Base-emitter voltage Ic = 1.5 A VCE = 2V 

hFE * DC current gain Ic = 1.5 A VCE = 2 V 
for 2N6121 
for 2N6122 
for 2N6123 

Ic =4A VCE = 2 V 
for 2N6121 
for 2N6122 
for 2N6123 

hfe Small signal Ic = 1 A VCE = 4 V 
current gain f . = 1 MHz 

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

100 /lA 
100 /lA 
100 /lA 

100 /lA 
100 /lA 
100 /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 -
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EPITAXIAL-BASE PN P 

MEDIUM POWER LINEAR AND SWITCHING APPLICATIONS 

The 2N 6124, 2N 6125 and 2N 6126 are silicon epitaxial-base PNP power transistors in 
Jedec TO-220 plastic package, intended for use in medium power linear and switching 
applications. 
The complementary NPN types are the 2N 6121, 2N 6122 and 2N 6123 respectively. 

ABSOLUTE MAXIMUM RATINGS 

Collector-base voltage (IE = 0) 
Collector-emitter voltage (VBE = 0) 
Collector-emitter voltage (IB = 0) 
Emitter-base voltage (lc = 0) 
Collector current 
Collector peak current 
Base current 
Total power dissipation Tease';; 25°C 
Storage temperature 
Junction temperature 

MECHANICAL DATA 

6177 
704 

2N6124 2N6125 2N6126 

-45V 
-45V 
-45V 

-60V 
-60V 
-60V 
-5V 
-4A 

'-7A 
-1A 
40W 

-65 to 150°C 
150°C 

-80V 
-80V 
-80V 

Dimensions in mm 



THERMAL DATA 

Rth j-ease 
Rthj-amb 

Thermal resistance junction-case 
Thermal resistance juntion-ambient 

max 
max 

3.12 ·C/W 
70 ·C/W 

ELECTRICAL CHARACTERISTICS (Tease = 25 ·C unless otherwise specifie'd) 

Parameter Test conditions 

IcBO Collector cutoff for 2N6124 . VCB = -45 V 
current (IE = 0) for 2N6125 VCB = -60 V 

for 2N6126 VCB = -80 V 

ICEX Collector cutoff for 2N6124 VCE = -45 V 
current (VBE = 1.5V) for 2N6125 VeE = -60 V 

for 2N6126 VCE = -80 V 
Tease= 125·C 
for 2N6124 VCE = -45 V 
for 2N6125 VCE = -60 V 
for 2N6126 VCE = -80 V 

ICEO Collector cutoff for 2N6124 VCE = -45 V 
current (IB = 0) for 2N6125 VCE = -60 V 

for 2N6126 VCE = -80 V 

lEBO Emitter cutoff VEB = -5 V 
current (Ic = 0) 

V CEO (sus) * Collector-emitter Ic = -100 mA 
sustaining voltage for 2N6124 
(IB = 0) for 2N6125 

for 2N6126 

VCE (sat) * Collector-emitter Ic = -1.5A IB = -0.15A 
saturation voltage Ic = -4 A Is = -1A 

VBE * Base-emitter voltage Ie = -1.5A VCE = -2 V 

hFE * DC current gain Ie = -1.5A VCE = -2 V 
for 2N6124 
for 2N6125 
for 2N6126 

Ic = -4A VCE = -2 V 
for 2N6124 
for 2N6125 
for 2N6126 

hIe Small signal Ie = -1 A VCE = -4 V 
current gain f == 1 MHz 

* Pulsed: pulse duration = 300 /-Ls, duty cycle = 1.5% 
705 

Min. Typ. Max. Unit 

-100 /-LA 
-100 /-LA 
-100 /-LA 

-100 /-LA 
-100 /-LA 
-100 /-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 -
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MULTIEPITAXIAL PLANAR NPN 

HIGH SPEED SWITCHING APPLICATIONS 

The 2N 6354 is a silicon planar multiepitaxial NPN transistor in Jedec TO-3 metal case. It 
is intended for use in high speed switching applications in military and industrial 
equipment. 

ABSOLUTE MAXIMUM RATINGS 

VCBO 
VCEX 

VCEO 
VEBO 

Ic 
ICM 
IB 
Ptot . 

Tstg 
Tj 

Collector-base voltage (IE = 0) 
Collector-emitter voltage (R BE = 500Q) 
Collector-emitter voltage (IB = 0) 
Emitter-base voltage (lc = 0) 
Collector current 
Collector peak current 
Base current 
Total power dissipation at Tease';;; 25°C 
Storage temperature 
Junction temperature 

MECHANICAL DATA 

6/77 
708 

150 
130 
120 
6.5 
10 
12 

5 
140 

-65 to 200 
200 

v 
V 
V 
V 
A 
A 
A 
W 
°C 
°C 

Dimensions in mm 



2N 6354 

THERMAL DATA 

Rth j-ease Thermal resistance junction-case max 1.25 °C/W 

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

Parameter Test conditions Min. Typ. Max. Unit 

Icso Collector cutoff Vcs= 150 V 5 mA 
current (IE = 0) 

ICES Collector cutoff VCE = 140 V 10 mA 
current (V BE = 0) VCE = 140 V Tease = 150°C 20 mA 

ICED Collector cutoff VCE = 100 V 20 mA 
current (Is = 0) 

IESO Emitter cutoff VES = 6.5 V 5 mA 
current (lc = 0) 

V CEO (sus) * Collector-emitter Ic = 200 mA 120 V 
sustaining voltage 
(Is = 0) 

V CER (sus) * Collecto r-emitter Ic = 200 mA 130 V 
sustaining voltage 
(RSE = 100[2) 

VCE (sat) * Collector-emitter Ic = 10 A Is = 1 A 1 V 
saturation voltage Ic =5A Is = 0.5 A 0.5 V 

VSE (sat) * Base-emitter Ic = 10 A Is = 1 A 2 V 
saturation voltage Ic =5A Is = 0.5 A 1.3 V 

hFE * DC current gain Ic =5A VCE = 2 V 20· 150 -
Ic = 10 A VCE = 2 V 10 100 -

hIe Small signal Ic = 1 A VCE = 10 V 
current gain f = 10 MHz 8 -

Ccso Collector-base IE = 0 Vcs= 10V 
capacitance f = 1 MHz 300 pF 

t, Rise time Ic = 5A Vcc= 30 V 
181 = -ls2 = 0.5A 0.3 [.Is 
Ic = 10 A Vcc= 30 V 
IS1 = -ls2 = 1A 1 [.Is 
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ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions 

ts Storage time Ie = SA Vee= 30 V 
IS1 = -ls2 = O.SA 

tf Fall time Ie = SA Vee= 30 V 
IS1 = -ls2 = O.SA 

ISlb ** Second breakdown VeE = 2S V 
collector current 

ES/b Second breakdown Ie =SA VES = 
energy RSE = SO Q L = 

* Pulsed: pulse duration = 300 f1s, duty cycle = 1.S% 
** Pulsed: 1 s, non repetitive pulse 

1 V 
2S f1H 

Min. Typ. Max. 

1 

0.2 

S.S 

0.3 

Safe operating areas DC current gain 

IC 

(A) 

10 

G 2711 -
II 1111 lI<1pWE111 

lc M~X lpJLJEblll1 OPERATION 10~1 
IC MAX (CONTINUOUS) 

r----- DC OPERATION!'" 

1 
I I Jlll 100j!S-* FOR SINGLE NON 1\ REPETITIVE PULSE 

ms 

NCEO MAX=120V 

1111 10ms 

10 10' VeE (V) 

VCp2V 

10' 

10 
4 •• 4 •• 

1 10 
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Unit 

f1s 

f1s 

A 

mJ 

G 2709 

I 

I 
4 •• 

IC(A) 
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EPITAXIAL·BASE NPN 

POWER DARLINGTON TRANSISTORS 

The 2N 6386, 2N 6387 and 2N 6388 are silicon epitaxial-base NPN transistors in 
monolithic Darlington configuration and are mounted in Jedec TO-220 plastic package. 
They are intended for use in low and medium frequency power applications. 

ABSOLUTE MAXIMUM RATINGS 

Vcso 
VCEV 

VCER 

VCEO 
VESO 

Ic 
ICM 
Is 
Ptot 
Tstg 
Tj 

Collector-base voltage (Is = 0) 
Collector-emitter voltage (VSE = -1.5 V) 
Collector-emitter voltage (R SE';; 100rl) 
Collector-emitter voltage (Is = 0) 
Emitter-base voltage (Ic = 0) 
Collector current' 
Collector peak current 
Base current 
Total power dissipation at T case';; 25°C 

. Storage temperature 
Junction temperature 

MECHANICAL DATA 

6/77 
712 

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°C 

150°C 

Dimensions in mm 



THERMAL DATA 

Rth j-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 

ICEV Collector cutoff VCE = 40 V for 2N6386 0.3 mA 
current (V SE = -1.5 V) VCE = 60V for 2N6387 0.3 mA 

VCE = 80 V for 2N6388 0.3 mA 
Tease= 125°C 
VCE = 40 V for 2N6386 3 mA 
VCE = 60 V for 2N6387 3 mA 
VCE = 80 V for 2N6388 3 mA 

leEo Collector cutoff VeE = 40V for 2N6386 1 mA 
current (Is = 0) VCE = 60 V for 2N6387 1 mA 

VCE = 80 V for 2N6388 1 mA 

IESO Emitter-base VES = 5 V 5 mA 
current (Ie = 0) 

V CEO (sust Collector-emitter Ie = 200 mA 
sustaining voltage for 2N6386 40 V 
(Is = 0) for 2N6387 60 V 

for 2N6388 80 V 

V CER (sus) * Collector-emitter Ie = 200 mA 
sustaining voltage for 2N6386 40 V 
(RSE= 100 a) for 2N6387 60 V 

for 2N6388 80 V 

V CEV (sus) * Collector-emitter Ie = 200 mA 
sustaining voltage for 2N6386 40 V 
(VSE = -1.5 V) for 2N6387 60 V 

for 2N6388 80 V 

VCE(sat) * Collector-emitter for 2N6386 
saturation voltage Ic =3A Is = 6mA 2 V 

for 2N6387and2N6388 
Ic =5A Is = 10mA 2 V 
for 2N6386 
Ie = 8A Is = 80mA 3 V 
fur2N6387and2N6388 
Ie = 10 A Is =100mA 3 V 
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ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions 

VSE * Base-emitter voltage for 2N6386 
Ic =3A VCE = 3 V 
for2N6387and2N6388 
Ic =5A VCE = 3 V 
for 2N6386 
Ic = SA VCE = 3 V 
for 2N6387and2N6388 
Ic = 10 A VCE = 3 V 

hFE * DC current gain for 2N6386 
Ic =3A VCE = 3 V 
fur2N6387and2N6388 
Ic = 5A VCE = 3 V 
for 2N6386 
Ic = 8A VCE = 3 V 
for 2N6387 and 2N6388 
Ic = 10 A VCE = 3 V 

hfe Small signal Ic = 1 A 
current gain VCE = 10 V f = 1 MHz 

VCE = 10V f = 1kHz 

VF* Paralled-diode for 2N6386 
forward voltage IF = 8A 

for 2N6387 and 2N6388 
IF = 10 A 

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

ISlb ** Second breakdown VCE = 25 V 
collector current 

ES/b Second breakdown L = 12 mH RSE = 100[2 
energy VSE = -1.5 V Ic = 4.5 A 

* Pulsed: pulse duration = 300 fLs, duty cycle = 1.5% 
** Pulsed: 1 s non repetitive pulse 
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Min. Typ. Max. Unit 

2.S V 

2.S V 

4.5 V 

4.5 V 

1000 20000 -

1000 20000 -

100 -

100 -

20 -
1000 -

4 V 

4 V 

200 pF 

2.6 A 

120 mJ 



EPITAXIAL-BASE NPN 

2N 6486 
2N6487· 
2N6488 

POWER LINEAR AND SWITCHING APPLICATIONS 

The 2N6486, 2N6487 and 2N6488 are silicon epitaxial-base NPN transistors 
mounted in Jedec TO-220 plastic package. 
They are intended for use in power linear and switching applications. 
The complementary PNP types are the 2N6489, 2N6490 and 2N649i respectively. 

ABSOLUTE MAXIMUM RATINGS 2N6486 2N6487 2N6488 

Vcso Collector-base voltage (IE = 0) 50V 70V 90V 
VCEX Collector-base voltage (VSE =i.5V; 50V 70V 90V 

RSE = i00D) 
VCEO Collector-base voltage (Is = 0) 40V 60V 80V 
VESO Emitter-base voltage (Ic = 0) 5V 
Ic Collector-cu rrent 15A 
Is Base-cu rrent 5A 
Piol Total power dissipation at Tease :::;25°C 75W 

Tamb :::;25°C i.8W 
Tstg Storage temperature -65 to 150°C 
Tj Junction temperature 150°C 

MECHANICAL DATA Dimensions in mm 
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THERMAL DATA 

Rth j-ease 
Rth j-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

max 1_67 °C/W 
max 70 °C/W 

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

Parameter Test conditions Min. Typ. Max. Unit 

ICEO Collector-cutoff for 2N6486 VCE = 20V 1 mA 
current (Is = 0) for 2N6487 VCE = 30V 1 mA 

for 2N6488 VCE = 40V 1 mA 

ICEX Co Ilector-cutoff for 2N6486 VCE = 45V 0.5 mA. 
current (VsE=-1.5V tor.2N6487 VeE =65V 0.5 mA 
RSE = 1000) for 2N6488 VCE = 85V 0.5 mA 

Tease = 150°C 
for 2N6486 VeE = 40V 5 mA 
for 2N6487 VCE = 60V 5 mA 
for 2N6488 VCE = 80V 5 mA 

ICER Collector-cutoff for 2N6486 VCE = 35V 0.5 mA 
current(RSE = 1 000) for 2N6487 VCE = 55V 0.5 mA 

for 2N6488 VCE = 75V 0.5 mA 

IESO Emitter-cutoff VSE = 5V 1 mA 
current (Ic = 0) 

V CEO (sus) ·Collector-em itter Ic = 200mA 
sustaining voltage for 2N6486 40 V 
(Is = 0) for 2N6487 60 V 

for 2N6488 80 V 

VCER (sus)·Coliector-emitter Ic = 200mA 
sustaining voltage for 2N6486 45 V 
(RSE = 1000) for 2N6487 65 V 

for 2N6488 85 V 
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ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions 

VCEX (SUS)* Collector-emitter Ic = 200mA 
sustaining voltage for 2N6486 
(VBE = -1.5V; for 2N6487 
RBE = 100n) for 2N6488 

VCE (sat) 
* Collector-emitter Ic = 5A IB = 0.5A 

saturation voltage Ic = 15A IB = 5A 

VBE * Base-emitter Ic = 5A VCE = 4V 
voltage Ic = 15A VCE = 4V 

hFE * DC current gain Ic = 5A VCE = 4V 
Ic = 15A VCE = 4V 

hIe Small signal Ic = 1A VCE = 4V 
current gain f = 1MHz 

Ic = 1A VCE = 4V 
f = 1 KHz 

* Pulsed: pul~e duration = 300jLs, duty cycle ::;;2%. 
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"2N6486 
""""v"2N"6487"',,' 

~2Ni:6488;;"; 

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 -



EPITAXIAL-BASE PNP 

POWER LINEAR AND SWITCHING APPLICATIONS 

The 2N6489, 2N6490 and 2N6491 are silicon epitaxial-base PNP transistors 
mounted in Jedec TO-220 plastic package. 
They are intended for use in power linear and switching applications. 
The complementary NPN types are the 2N6486, 2N6487 and 2N6488 respectively. 

ABSOLUTE MAXIMUM RATINGS 2N6489 2N6490 2N,6491 

Vcso Collector-base voltage (IE = 0) -SOV -70V -90V 
VCEX Collector-base voltage (VSE = 1.SV; -SOV -70V -90V 

RSE = 100D) 
VCEO Collector-base voltage (Is = 0) -40V -60V -80V 
VESO Emitter-base voltage (Ic = 0) -SV 
Ic Collector-current -1SA 
Is Base-cu rrent -SA 
Ptot Total power dissipation at Tease :;:;2SoC 7SW 

Tamb :;:;2SoC 1.8W 
Tstg Storage temperature -6S to 1S0°C 
Tj Junction temperature 1S0°C 

MECHANICAL DATA Dimensions in mm 

5/80 
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THERMAL DATA 

Rth j-ease 
Rth j-amb 

Thermal resistance junction-case 
Thermal resistance junction-ambient 

2N6489 
2N6490 
2N6491 

max 1.67 °C/W 
max 70 °C/W 

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

Parameter Test conditions Min. Typ. Max. Unit 

ICEO Collector-cutoff for 2N6489 VCE = -20V -1 mA 
current (IB = 0) for 2N6490 VCE = -30V -1 mA 

for 2N6491 VCE = -40V -1 mA 

ICEX Collector-cutoff for 2N6489 VCE = -45V -0.5 mA 
current (VBE = 1.5V for 2N6490 VCE = -65V -0.5 mA 
RBE = 100n) for 2N6491 VCE = -85V -0.5 mA 

Tease = 150°C 
for 2N6489 VCE = -40V -5 mA 
for 2N6490 VCE = -60V -5 mA 
for 2N6491 VCE = -80V -5 mA 

ICER Collector cutoff for 2N6489 VCE = -35V -0.5 mA 
current(R BE = 1 OOn) for 2N6490 VCE = -55V -0.5 mA 

for 2N6491 VCE = -75V -0.5 mA 

lEBO Emitter-cutoff VBE = -5V -1 mA 
current 

V CEO (sus) 'Collector-emitter Ic = -200mA 
sustaining voltage for 2N6489 -40 V 
(IB= 0) for 2N6490 -60 V 

for 2N6491 -80 V 

V CER (sus)· Collector-em itter Ic = -200mA 
sustaining voltage for2N6489 -45 V 
(RBE = lOOn) for 2N6490 -65 V 

for 2N6491 -85 V 
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ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions Min. Typ. Max. Unit 

VCEX (sus)* Collector-emitter Ic = -200mA 
sustaining voltage for 2N6489 -50 V 
(VSE = 1.5V; for 2N6490 -70 V 
RSE = 100D) for 2N6491 -90 V 

VCE (sat) 
* Collector-em itter Ic = -5A; Is = -O.SA -1.3 V 

saturation voltage Ic = -1SA; Is = -SA -3,S V 

VSE * Base-emitter Ic = -SA VCE = -4V -1.3 V 
voltage Ic = -1SA VCE = -4V -3.S V 

hFE * DC current gain Ic = -SA VCE = -4V 20 1S0 -
Ic = -1SA VCE = -4V S -

hie Small signal Ic = -1A VCE = -4V 
emitter gain f = 1 MHz S -

Ic = -1A VCE = -4V 
f = 1KHz 25 -

* Pulsed,: pulse duration = 300ILS, duty cycle ~2%. 
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MUL TIEPITAXIAL MESA NPN 

HIGH VOLTAGE POWER SWITCH 

2N6542 
'2N 6543 

The 2N6542 and 2N6543 are silicon multiepitaxial mesa NPN transistors in Jedec 
TO-3 metal case. They are intended for high voltage, fast switching applications. 

ABSOLUTE MAXIMUM RATINGS 

VCES 

VCEX 

VCEO 
VEBO 

Ic 
ICM 

IB 
Ptot 

Tstg 
Tj 

Collector-emitter voltage (VBE = 0) 
(Clamped) Collector-emitter voltage (VBE = -5V) 
Collector-emitter voltage (IB = 0) 
Emitter-base voltage (Ic = 0) 
Collector current 
Collector peak current (t = 10ms) 
Base current 
Total power dissipation at Tease.';:; 25°C 
Storage temperature 
Junction temperature 

MECHANICAL DATA 

721 

2N6542 2N6543 

650V 850V 
350V 450V 
300V 400V 

9V 
5A 
10A 
5A 

100W 
-65 to 200°C 

200°C 

Dimensions in mm 

5/80 



THERMAL DATA 

Rth j-ease Thermal resistance junction-case max 1.75 °C/W 

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

Parameter Tests conditions Min. Typ. Max. Unit 

ICES Collector cutoff for2N6542 VCE = 650V 0.5 mA 
current (VBE = 0) for2N6543 VCE = 850V 0.5 mA 

Tease = 100°C 
for2N6542 VCE = 650V 3 mA 
for2N6543 VCE = 850V 3 mA 

ICER Collector cutoff Tease = 100°C 
cu rrent (RBE = 50n) for2N6542 VCE = 650V 3 mA 

for2N6543 VCE = 850V 3 mA 

lEBO Emitter cutoff VEB = 9V 1 rnA 
cu rrent (Ic = 0) I 

VCEO (sus)" Collector-emitter Ic = 100mA 
sustaining voltage for2N6542 300 V 
(IB = 0) for2N6543 400 V 

VCEX(sus) Collector-emitter Ic/lB = 5A 
sustaining voltage L = 180p.H 

. (clamped Es/b) VBE = -5V 
Tease = 100°C 
Velamp = rated VCEX(SUS) 
Ic = 2.6A 
for 2N6542 350 V 
for 2N6543 450 V 

Velamp = rated V CEO (sus)-1 OOV 
Ic = 5A 
for 2N6542 200 V 
for 2N6543 300 V 

Islb Second breakdown t = 1 s (non repetitive) 0.2 A 
collector current VCE = 100V 

Second breakdown L = 40p.H 180 pJ 
Es/b energy VBE = -4V 

RBE = 50n 
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ELECTRICAL CHARACTERISTICS (continu.ed) 

Parameter Tests conditions 

hFE * DC current gain Ic = 1.5A VeE = 2V 
Ie = 3A VeE = 2V 

VeE (sat) * Collector-emitter Ie = 3A Is = 0.6A 
saturation voltage Ie = 5A Is = 1A 

Tease = 100°C 
Ie = 3A Is =0.6A 

VSE (sat) * Base-emitter Ie = 3A Is =0.6A 
saturation voltage Tease = 100°C 

Ie = 3A Is = 0.6A 

h Transition Ie = 0.2A VeE = 10V 
frequency f = 1 MHz 

Ceso Collector-base Ves = 10V IE = 0 
capacitance f = 1 MHz 

ton Turn-on time RESISTIVE LOAD 

ts Storage time 
Ie = 3A Vee = 250V 
lSI = -ls2 = 0.6A 

tj Fall time 

INDUCTIVE LOAD 
ts Storage time Ie = 3A(pk) 

lSI = 0.6A VSE = -5V 
L = 180JLH 
Tease = 100°C 

tj Fall time for 2N6542 V clamp = 350V 
for2N6543 V clamp = 450V 

* Pulsed: pulse duration = 300JLs, duty cycle = 1.5%. 
For characteristic curves see the BUW 25 type. 
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2N6542 
2N6543 

Min. Typ. Max. Unit 

12 60 -
7 35 -

1 V 
5 V 

2 V 

1.4 V 

1.4 V 

6 24 MHz 

110 pF 

0.75 JLs 

4 JLs 

0.8 JLs 

4 JLs 

0.8 p,s 



MULTIEPITAXIAL MESA NPN 

HIGH VOLTAGE POWER SWITCH 

The 2N6544 and 2N6545 are multiepitaxial mesa NPN transistors in Jedec TO-3 
metal case. They are intended for high voltage, fast switching applications. 

ABSOLUTE MAXIMUM RATINGS 

VCES 

VCEX 

VCEO 

VESO 

Ic 
ICM 

Is 
Ptot 

Tstg 

Tj 

Collector-emitter voltage (VSE = 0) 
(Clamped) Collector-emitter voltage (VSE = -5V) 
Collector-emitter voltage (Is = 0) 
Emitter-base voltage (Ic = 0) 
Collector current 
Collector peak current (tp = 10ms) 
Base current 
Total power dissipation at Tease ~ 25°C 
Storage temperature 
Junction temperature 

MECHANICAL DATA 
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2N6544. 2N6545 

650V 850V 
350V 450V 
300V 400V 

9V 
8A 
16A 
8A 

125W 
-65 to 200°C 

200°C 

Dimensions in mm 



THERMAL DATA 
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Rth i.ease Thermal resistance junction-case max. 1.4 °C/W 

ELECTRICAL CHARACTERISTICS (Tease = 2SoC unless otherwise specified) 

Parameter Test conditions Min. Typ. Max. Unit 

ICES Collector cutoff for2N6544 VCE = 6S0V O.S mA 
current (VSE = 0) for2N6545 VCE = 8S0V O.S mA 

Tease = 100°C 
for2N6544 VCE = 650V 2.S mA 
for2N6545 VCE = 8S0V 2.S mA 

ICER Collector cutoff Tease = 100°C 
current (RSE = SOn) for2N6544 VCE = 650V 3 mA 

for2N6545 VCE = 8S0V 3 mA 

IESO Emitter cutoff VES = 9V 1 mA 
current (Ic = 0) 

VCEO (sus) * Collector-em itter Ic = 100mA 
sustaining voltage for 2N6544 300 V 
(Is = 0) for2N6545 400 V 

VCEX (sus) Collector-em itter Ic/is = S 
sustaining voltage L = 180p,H 
(clamped Es/b) VSE = -SV 

Tease = 100°C 
V clamp = rated V CEX (sus) 
Ic = 4.SA 
for 2N6544 3S0 V 
for 2N6545 4S0 V 

V clamp = rated V CEO (sus)-1 OOV 
Ic = 8A 
for2N6544 200 V 
for 2N6545 300 V 

Islb Second breakdown t = 1 s (non repetitive) 0.2 A 
collector current VCE = 100V 

Eslb Second breakdown L = 40p,H SOO p,J 
energy VSE = -4V 

RSE = son 
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ELECTRICAL CHAR~CTERISTICS (continued) 

Parameter Test conditions 

hFE * DC current gain Ie = 2.5A VeE = 3V 
Ie = 5A VeE = 3V 

VeE (sat) * Collector-emitter Ie = 5A Is = 1A 
saturation voltage Ie = 8A Is = 2A 

Tease = 100°C 
Ie = 5A Is = 1A 

VSE (sat) * Base-emitter Ie = 5A Is = 1A 
saturation voltage Tease = 100°C 

Ie = 5A Is = 1A 

fr Transition Ie = 0.3A VeE = 10V 
frequency f = 1 MHz 

Ceao Collector-base Ves = 10V IE = 0 
capacitance f = 1 MHz 

ton Turn-on time RESISTIVE LOAD 

ts Storage time Ie = 5A Ve =250V 
IS1 = -ls2 = 1A 

t, Fall time 

INDUCTIVE LOAD 
ts Storage time Ie = 5A (pk) 

IS1 = 1A VSE = -5V 
L = 180ILH 
Tease = 100°C 

t, Fall time for 2N6544 Velamp =350V 
for 2N6545 Velamp =450V 

* Pulsed: pulse duration = 300ILS, duty cycle = 1.5%. 
For characteristic curves see the BUW 35 type. 
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Min. Typ. Max. Unit 

12 60 -
7 35 -

1.5 V 
5 V 

2.5 V 

1.6 V 

1.6 V 

6- 24 MHz 

200 pF 

1 ILs 

4 ILs 

1 ILs 

4 ILs 

0.9 ILs 



MULTIEPITAXIAL MESA NPN 

HIGH VOLTAGE, HIGH CURREN"r POWER SWITCH 

2N 6546 
2N 6547 

The 2N6546 and 2N6547 are multiepitaxial mesa NPN transistors in Jedec TO-3 
metal case, intended in fast switching applications for high output power. 

ABSOLUTE MAXIMUM RATINGS 

VCES 

VCEX 

VCEO 
VEBO 

Ic 
ICM 

IB 
Ptot 

Tstg 

Tj 

Collector-emitter voltage (VBE = 0) 
(Clamped) Collector-emitter voltage (VBE = -5V) 
Collector-emitter voltage (IB = 0) 
Emitter-base voltage (Ic = 0) 
Collector current 
Collector peak current 
Base current 
Total power dissipation at Tease ~ 25°C 
Storage temperature 
Junction temperature 

MECHANICAL DATA 
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2N6546 2N6547 

650V 850V 
350V 450V 
300V 400V 

9V 
15A 
30A 
10A 

175W 
-65 to 200°C 

200°C 

Dimensions in mm 

5/80 



THERMAL DATA 

Rth j-ease Thermal resistance junction-case °C/W 

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

Parameter Test conditions Min. Typ. Max. Unit 

ICES Collector cutoff for 2N6546 VCE = 650V 1 mA 
current (VBE = 0) for 2N6547 VCE = 850V 1 mA 

Tease = 100°C 
for 2N6546 VCE = 650V 4 mA 
for 2N6547 VCE = 850V 4 mA 

ICER Collector cutoff Tease = 100°C 
current (RBE =50n) for 2N6546 VCE = 650V 5 mA 

for 2N6547 VCE = 850V 5 mA 

lEBO Emitter cutoff VEB = 9V 1 mA 
current (Ic = 0) 

V CEO (sus) 'Collector-em itter Ic = 100mA 
sustaining voltage for 2N6546 300 V 
(IB = 0) for 2N6547 400 V 

V CEX (sus) • Co lIecto r -em itte r Ic/lB = 5 
sustaining voltage L = 180ILH 
(clamped ES/B) VBE = -5V 

Tease = 100°C 
Velamp = rated V CEX (sus) 
Ic = 8A 
for 2N6546 350 V 
for 2N6547 450 V 

V clamp = rated V CEO (sus)-1 OOV 
Ie = 15A 
for 2N6546 200 V 
for 2N6547 300 V 

ISlb Second breakdown t = 1 s (non repetitive) 
collector current VCE = 100V 0.2 A 

ESlb Second breakdown L = 40ILH 2 mJ 
energy VBE = -4V 

RBE = 50n 
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ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions 

hFE . DC current gain Ic = 5A VCE = 2V 
Ic = 10A VCE = 2V 

VCE (sat) 
. Collector-emitter Ic = 10A 16 = 2A 

saturation voltage Ic = 15A 16 = 3A 
Tcase = 100°C 
Ic = 10A 16 = 2A 

V6E (sat) . Base-emitter Ic = 10A 16 = 2A 
saturation voltage Tcase= 100°C 

Ic = 10A 16 = 2A 

h Transition Ic = 0.5A VCE = 10V 
frequency f = 1 MHz 

CC60 Collector:-base VC6 = 10V IE = 0 
capacitance f = 1MHz 

ton Turn-on time RESISTIVE LOAD 

ts Storage time Vcc = 250V Ic = 10A 
161 = -162 = 2A 

tf Fall time 

INDUCTIVE LOAD 
ts Storage time Ic = 10A (pk) 

161 = 2A V6E = -5V 
L = 18Of-LH 
Tcase = 100°C 

tf Fall time for 2N6546 V clamp = 350V 
for 2N6547 V clamp = 450V 

• Pulsed: pulse duration = 300f-Ls, duty cycle = 1.5 %. 
For characteristic curves see the BUW 45 type. 
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· •••••• 2Nc;:6~5~6 
ii2Nc> 6547 

Min. Typ. Max. Unit 

12 60 -
6 30 -

1.5 V 
5 V 

2.5 V 

1.6 V 

1.6 V 

6 24 MHz 

360 pF 

1 f-Ls 

4 f-Ls 

0.7 f-Ls 

5 f-LS 

1.5 f-Ls 



DESIGN NOTES APPLICABLE TO POWER DEVICES 

DN300 - HORIZONTAL DEFLECTION IN B/WTV SETS USING THE 
SGS-ATES DARLINGTONS BU806/7 

Horizontal deflection circuits for B/W receivers using the BU806 and BU807 darlin
gtons driven by the TDA 1180. A short reliability report on the TO-220 plastic package 
is included. 

DN306 - PARALLEL CONNECTION OF HIGH VOLTAGE TRANSI
STORS 

Connecting high-voltage transistors in parallel; obtaining good performance and relia
ble operation. 

DN307 - AUDIO AMPLIFIERS 
Audio amplifiers with output powers of 35W, 50W and 75W using complementary po
wer transistors. Full constructional details are provided. 

DN308 - DRIVING CIRCUITS FOR SGS-ATES SWITCHING TRAN
SISTORS 

Driving circuits which optimize the switching efficiency of power stages. This conside
ration is of particular importance when the duty cycle or switching frequency is varia
ble. 

DN323 - BUW34 AND BUW44 HIGH VOLTAGE TRANSISTOR AP
PLICATIONS: 400W AND 600W SWITCH-MODE MAINS 
ISOLATED SUPPLIES 

The design of two switch-mode regulated supplies: 24V / 400W and 24V / 600W. De
tails of the performance and construction are included. 

DN327 - POWER TRANSISTOR SELECTOR FOR SWITCH-MODE 
AND LINEAR USE 

SGS-ATES power technologies for different applications. Includes a summary of the 
product range .. 

DN328 - OPTIMUM BASE DRIVE VERSUS COLLECTOR CURRENT 
WAVEFORM 

Improving the switching behaviour of power devices for both triangular and trapezoidal 
collector current wareforms. 

DN329 - POWER TRANSISTOR TECHNOLOGY FOR SWITCH
MODE USE 

The latest SGS-ATES technologies for switch-mode application devices. 
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DN335 - REVERSE SECONDARY BREAKDOWN 
A description of the phenomenon and power transistor ratings for both clamped and 
unclamped Es/bstresses. 

DN336 - DIRECT SECONDARY BREAKDOWN 
A description of the Islb rating in power transistors and how to obtain reliable opera
tion in repetitive pulse conditions. 

DN337 - COMPLEMENTARY PAIRS IN SWITCHING APPLICATIONS 
The advantages of complementary transistors in circuit design. Includes an application 
example: a 720W switch-mode converter in bridge configuration. 

DN338 - SGS-ATES TRANSISTORS IN VOLTAGE CONVERTERS 
A summary of power stage configurations. Lists the significant characteristics of SGS
ATES power devices in each application. 

DN339 - RELIABILITY OF MULTI EPITAXIAL PLANAR TRNASISTORS 
The results of reliability tests performed on SGS-ATES multiepitaxial planar power 
transistors. 

DN369 - HIGH CURRENT TRANSISTOR APPLICATIONS 
The application of high current transistors (BUR51 and BUX41) in DC motor speed 
control for machine tools. 

All these Design Notes can be obtained free of charge from the SGS-A TES sales 
network. 
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