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INTRODUCTION

This databook contains data sheets on the SGS-ATES range of discrete power devices
for professional, industrial and consumer applications.

Selection guides are provided in the following pages to facilitate rapid identification of
the most suitable device for the intended use.

The information on each product has been specially presented in order that the perfor-
mance of the product can be readily evaluated within any required equipment design.
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IDENTITY

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

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

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

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




ALPHANUMERICAL INDEX

Type Page | Type Page | Type Page
BDX34A 148 | BSW67 197 | BU930Z 282
BDX34B 148 | BSW68 197 | BU930zP 282
BDX34C 148 | BU125 201 | BU931R 287
BDX53 155 | BU125S 205 | BU931RP 287
BDX53A 155 | BU208 209 | BU932R 287
BDX53B 155 | BU208A 209 | BU932RP 287
BDX53C 155 | BU208D 209 | BU999 293
BDX53E 158 | BU325 215 | BUR5BO 295
BDX53F 158 | BU326 220 | BURS0S 295
BDX53S 164 | BU326A 220 | BURb1 301
BDX54 155 | BU326S 225 | BURB2 307
BDX54A . 155 | BU406 229 | BUT11 313
BDX54B 155 | BU406D 235 | BUT11A 313
BDX54C 155 | BU406H 229 | BUT13 318
BDX54E 158 | BU407 241 | BUT13P 318
BDX54F 158 | BU407D 235 | BUV20 325
BDX54S 164 | BU407H 241 | BUV21 3256
BDX85 170 | BU408 229 | BUV22 325
BDX85A : 170 | BU408D 235 | BUV23 328
BDX85B 170 | BU426 247 | BUV24 328
BDX85C 170 | BU426A 247 | BUV25 328
BDX86 170 | BU508 250 | BUV46 331
BDX86A 170 | BUS08BA 250 | BUV47 333
BDX86B 170 | BU508D 250 | BUV47A 333
BDX86C 170 | BU8O01 256 | BUV48 342
BDX87 177 | BU806 261 | BUV48A 342
BDX87A 177 | BU8B0O7 261 | BUV48B 352
BDX878B 177 | BU810 267 | BUV48C 352
BDX87C 177 | BU910 600 | BUW11 358
BDX88 177 | BU911 600 | BUW11A 358
BDX88A 177 | BU912 600 | BUW12 364
BDX88B 177 | BU920 271 | BUW12A 364
BDX88C 177 | BU920P 277 | BUW22 367
BDY§7 184 | BU920T 277 | BUW22A 367
BDY58 184 | BU921 271 | BUW22AP 367
BDY90 187 | BU921P 277 | BUW22P 367
BDY91 187 | BU921T 277 | BUW32 374
BDY92 187 | BU922 271 | BUW32A 374
BFX34 189 | BU922P 277 | BUW32AP 374
BSS44 193 | BU922T 277 | BUW32P 374



ALPHANUMERICAL INDEX
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Type Page | Type Page | Type Page
BUW34 381 | BUY48 492 | MJ4030 528
BUW35 381 | BUY49P 497 | MJ4031 528
BUW36 381 | BUY49S 499 | MJ4032 528
BUW42 390 | BUY68 503 | MJ4033 528
BUW42A 390 | BUYB9A 507 | MJ4034 528
BUW42AP 390 [ BUY69B 507 | MJ4035 528
BUWA42pP 390 | BUY®69C 507 | MJ4502 516
BUW44 395 | D44C1 510 | MJ10004 530
BUW45 395 | D44C2 510 | MJ10004P 530
BUW46 395 | D44C3 510 | MJ10005 530
BUX10 400 | D44c4 510 | MJ10005P 530
BUX10P 406 | D44Cb 510 | MJ11011 533
BUX11 409 | D44Cé6 510 [ MJ11012 533
BUX11N 415 | D44C7 510 | MJ11013 533
BUX12 421 | D44C8 510 | MJ11014 533
BUX13 427 | D44C9 510 | MJ11015 533
BUX14 429 | D44C10 510 | MJ11016 533
BUX20 431 | D44C11 510 | MJE170 539
BUX21 437 | D44C12 510 | MJE171 539
BUX22 443 | D44H1 512 | MJE172 539
BUX40 449 | D44H2 512 | MJE180 539
BUX41 455 | D44H4 512 | MJE181 539
BUX41N 461 | D44H5 512 | MJE182 539
BUX42 467 | H44H7 512 | MJE200 543
BUX43 473 | D44H8 512 [ MJE210 543
BUX44 475 | D44H10 512 | MJE340 549
BUX46 477 | D44H11 512 | MJE340T 549
BUX47 333 | D44Q1 514 | MJE350 549
BUX47A 333 | D44Q3 514 | MJE350T 549
BUX48 342 | D44Q5 514 | MJE370 553
BUX48A 342 | MJ802 516 | MJE371 559
BUX48B 352 | MJ900 522 | MJE520 553
BUX48C 352 | MJ901 522 | MJE521 559
BUX80 479 -MJ1000 522 | MJE700 565
BUX84 484 | MJ1001 522 | MJE701 565
BUX84A 484 | MJ2500 524 | MJE702 565
BUX98 486 | MJ2501 524 | MJE703 565
BUX98A 486 | MJ2955 526 | MJEBOO 565
BUX98C 488 | MJ3000 524 | MJE8O1 565
BUY47 492 | MJ3001 524 | MJE802 565




ALPHANUMERICAL INDEX

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

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

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

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

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

A wide choice of packages are available.

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

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

office or distributor has full details available on request.

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



SELECTION GUIDE

GENERAL PURPOSE

THERMAL P-VAPOX Al GLASS

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

NPN and PNP types

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

Medium f+ (2 to 20 MHz)

High ruggedness

INTERNAL SCHEMATIC DIAGRAMS

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

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

SELECTION GUIDE

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

HIGH GAIN GENERAL PURPOSE

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

NPN and PNP types

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

Medium f1 (2 to 20 MHz)

High ruggedness

Monolithic Darlingtons

INTERNAL SCHEMATIC DIAGRAMS

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

| 4 | v

| | | |

| " "

L= — | L= |

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

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

SELECTION GUIDE

TYPE @ @

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

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

19




SELECTION GUIDE

EPITAXIAL BASE (continued)

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

A\ V22| ]
% ”z % L vt G 7

Low leakage

Very high f+ (up to 100 MHz)

Very high speed

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

INTERNAL SCHEMATIC DIAGRAMS

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

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

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

DEFLECTION CIRCUITS

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

THERMAL P-VAPOX Al
OXIDE

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

Low leakage

Very high f1 (up to 100 MHz)

Very high speed

I—

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

HIGH POWER FAST SWITCHING

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

NPN types

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

P-VAPOX

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

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

MULTIEPITAXIAL PLANAR (continued)

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

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

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

AUTOMOTIVE IGNITION

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

THERMAL P-VAPOX AL
NPN types OXIDE

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

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

R—
=
+

INTERNAL SCHEMATIC DIAGRAMS

5-10360 3

s-enes 1) 3
MULTIEPITAXIAL PLANAR (NPN)

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

HIGH VOLTAGE FAST SWITCHING

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

THERMAL P-VAPOX AL
0XIDE

NPN types

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

High switching speed

High Eqp, capability ! L
Total base-collector passivation

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

I V, Vv P

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

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

*Without parasitic CE diode
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SELECTION GUIDE

HIGH VOLTAGE FAST SWITCHING

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

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

Very good Isp, and Egy, performance

High switching speed

P-VAPOX

anaauanine

High f1 (20MHz)

Good stability

INTERNAL SCHEMATIC DIAGRAM

B
$-6897
MULTIEPITAXIAL MESA (NPN)

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

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

MULTIEPITAXIAL MESA (continued)

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

* hgg is typical
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CROSS REFERENCE GUIDE
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CROSS REFERENCE GUIDE

SGS-ATES SGS-ATES SGS-ATES

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

* Data sheet available on request.
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CROSS REFERENCE GUIDE

SGS-ATES SGS-ATES SGS-ATES

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

* Data sheet available on request.
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CROSS REFERENCE GUIDE

SGS-ATES SGS-ATES SGS-ATES

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

* Data sheet available on request.
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CROSS REFERENCE GUIDE

SGS-ATES SGS-ATES SGS-ATES

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

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

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

BU326A BU326A 220 | |BUR22 BUR22 * BUW67 BUWG7 *

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

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

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

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

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

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

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

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

* Data sheet available on request.

40




CROSS REFERENCE GUIDE

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

NEAREST NEAREST NEAREST

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

TYPE

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

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

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

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

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

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

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

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

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

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

* Data sheet available on request.

41




CROSS REFERENCE GUIDE

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

* Data sheet available on request.
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B Bandwidth

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

d Distortion

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

f Frequency

fr Transition frequency

G, Voltage gain

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

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

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

Ig Base current

g1 Turn-on current

lga Turn-off ‘current

Ige Base forward current

IgEMm Base forward peak current

lam Base peak current

Igr Base reverse current

IBRM Base reverse peak current

Ic Collector current

lego Collector cutoff current with emitter open

lceo Collector cutoff current with base open

lcer Collector cutoff current with specified resistance between emitter
and base

lces Collector cutoff current with emitter short-circuited to base

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

lcex Collector cutoff current with specified circuit between emitter and base

lem Collector peak current

lcrvms RMS collector current

lg Drain current

lg Emitter current

leBO Emitter cutoff current with collector open

Ie Continuous DC forward current

lem Peak forward current

Ir Continuous DC reverse current
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lam Peak reverse current

lrsm Surge non repetitive reverse current

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

Po Output power of a specified circuit

Piot Total power dissipation

Rge Base dropping resistance

Rge Resistance between base and emitter

Ree Collector dropping resistance

Ree Emitter dropping resistance

RL Load resistance

re Series resistance

Rin Thermal resistance

Rth jamb Thermal resistance junction-to-ambient

Rth j-case Thermal resistance junction-to-case

t Time

Tamb Ambient temperature

Tease Case temperature

te Crossover time

ty Delay time

¢ Fall time

T; Junction temperature

totf Turn-off time

ton Turn-on time

tp Pulse width

t, Rise time

ter Reverse recovery time of a diode

15 Storage time

Tstg Storage temperature

Vge Base-emitter voltage

VBE (sat) Base-emitter saturation voltage

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

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

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

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

V(erjeso
Ves
VCBO
Vee

Vee
Veex

VCEO
VCEO (sus)
Vecer

VCER (sus)

Ve at)
Vces
VCEV

VCEV (sus)
VcEX (sus)

Ves
Veso
Ve
VFM
Vi

Ve
Vam
Vrrm
Zge

AT

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

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

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

Collector-base voltage with emitter open

Collector DC voltage supply

- Collector-emitter voltage

Knee voltage at specified condition

Collector-emitter voltage with base open

Collector-emitter sustaining voltage with base open

Collector-emitter voltage with specified resistance between emitter

‘and base

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

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

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

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

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

Emitter-base voltage

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

Input voltage of a specified circuit
Continuous DC reverse voltage

Peak reverse voltage

Repetitive peak reverse voltage
Impedance between base and emitter
Input impedance

Temperature variation

Duty cycle
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RATING SYSTEMS FOR ELECTRONIC
DEVICES

A. DEFINITIONS OF TERMS USED

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

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

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

d. Rating. A value which establishes either a limiting capability or a limiting condition
for an electronic device. Itis determinated for specified values of environment and
operation, and may be stated in any suitable terms.

Note: Limiting conditions may be either maxima or minima.

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

B. ABSOLUTE MAXIMUM RATING SYSTEM

Absolute maximum ratings are limiting values of operating and environmental condi-
tions applicable to any electronic device of a specified type as defined by its published
data, which should not be exceeded under the worst probable conditions.

These values are chosen by the device manufacturer to provide acceptable service-
ability of the device, taking no responsibility for equipment variations, environmental
variations, and the effects of changes in operating conditions due to variations in the
characteristics of the device under consideratjon and of all other electronic devicesin
the equipment.

The equipment manufacturer should design so that, initially and throughout life, no
absolute maximum value for the intended service is exceeded with any device under
the worst probable operating conditions with respect to supply voltage variation,
equipment component variation, equipment control adjustment, load variations,
signal variation, environmental conditions, and variations in characteristics of the
device under consideration and of all other electronic devices in the equipment.
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DEVICES

C. DESIGN - MAXIMUM RATING SYSTEM

Design-maximum ratings are limiting values of operating and environmental condi-
tions applicable to a bogey electronic device of a specified type as defined by its pu-
blished data, and should not be exceeded under the worst probable conditions.
These values are chosen by the device manufacturer to provide acceptable service-
ability of the device, taking responsibility for the effects of changes in operating condi-
tions due to variations in the characteristics of the electronic device under considera-
tion.

The equipment manufacturer should design so that, initially and throughout life, no
design-maximum value for the intended service is exceeded with a bogey device un-
der the worst probable operating conditions with respect to supply-voltage variation,
equipment, component variation, variation in characteristics of all other devices in the
equipment, equipment control adjustment, load variation, signal variation and envi-
ronmental conditions.

D. DESIGN - CENTRE RATING SYSTEM

Design-centre ratings are limiting values of operating and environmental conditions
applicable to a bogey electronic device of a specified type as defined by its published
data, and should not be exceeded under normal conditions.

These values are chosen by the device manufacturer to provide acceptable service-
ability of the device in average applications, taking responsibility for normal changes
in operating conditions due to rated supply-voltage variation, equipment component va-
riation, equipment control adjustment, load variation, signal variation, environmental
conditions, and variations in the characteristics of all electronic devices.

The equipment manufacturer should design so that, initially, no design-centre value
for the intended service is exceeded with a bogey electronic device in equipment ope-
rating at the stated normal supply-voltage.

The Absolute Maximum Rating System is commonly used for semiconductor devices.
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QUALITY (SURE3)

100% ELECTRICAL TESTING

MARKING

GROUP A ACCEPTANCE

PACKING

PACKING AND DOCUMENTATION ACCEPTANCE
SHIPPING

GROUP A ACCEPTANCE

Acceptablee quality

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

o Applicable when he¢ is guaranteed as min and max

* Definition of electrical inoperative:

— open or short circuit

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

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

— < 50% of guaranteed min spec values for hgg

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

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

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

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

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

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

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

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

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

(fig. 3b).

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

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

Fig. 1 - Bending the leads
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Fig. 3 - Angles for lead wire bending
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Fig. 2 - Lead forming or cutting mechanism
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2.1.
2.2.

2.3.

3.

3.1.

3.2.

Fig.

HANDLING OF POWER PLASTIC
TRANSISTORS

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

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

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

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

Soldering

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

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

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

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

4 - Junction temperatures during soldering

5-5630 S-5631

T

260°C soldering bath T 350°C soldering bath

c)

150

100 A

. Exposed to arr Exposed to ar

(4%}

150 4

100

' 50

Solder

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

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

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

Fig. 5 - SOT-93 mounting examples

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

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

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

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

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

Fig. 7 - Device mounting

WASHER. ]

heat-sink # heat - sink

5-5373

WRONG RIGHT

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

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

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

tioned before.

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







ACCESSORIES AND MOUNTING
INSTRUCTIONS
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ACCESSORIES AND MOUNTING
INSTRUCTIONS

TO-3

ACCESSORY MECH.
ASSEMBLY NUMBER MATERIAL | DATA
TYPE Qty Page

CHEESE HEAD

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

WASHZ:R neA 64
INSULATING

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

2 NOT AVAILABLE FROM SGS
WASHERS
HEXAGON

4 NOT AVAILABLE FROM SGS
NUTS

SOLDER LUG 1 NOT AVAILABLE FROM SGS

5-0375/3

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

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

+
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ACCESSORIES AND MOUNTING
INSTRUCTIONS

SOT-93

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

SLOTTED

\_ MICA
1 CDA 3154 MICA 65

WASHER

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

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

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

S-5668

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

INSTRUCTIONS

TO-126 (SOT-32)

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

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

TO-220

ACCESSORY MECH.
ASSEMBLY NUMBER MATERIAL | DATA
TYPE Qty page

CHEESE HEAD

SCREW 1| NOT AVAILABLE FROM SGS

SLOTTED

RECTANGULAR | o

WASHER 3163 67

MICA

WASHER 1 CoA 3159 MiCA 66

INSULATING 5
1 CDA 31558 RYLON

BUSHE fiad 0 6

WASHER 1| ot avaiLasLE FROM SGS

@ LocK
@/ WASHER

HEXAGON
@/ NUTS

SOLDER LUG 1 NOT AVAILABLE FROM SGS

1 NOT AVAILABLE FROM SGS
HEAT SINK

2 NOT AVAILABLE FROM SGS

5-0388/3

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

INSTRUCTIONS

TO-220

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

1 | NOT AVAILABLE FROM SGS
WASHER

LOCK
WASHER

1 NOT AVAILABLE FROM SGS

HEXAGON
NUTS

NOT AVAILABLE FROM SGS

HEAT SINK
max 2mm

$-038973

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

SOT-82 and TO-126

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

I

—_—
le—z —
—.—N-r_
’
E
°
a

#x
~
=
~
<—; —t—

K
23 16 5
== - 57653

4-C-3004

005

4-C-3003




ACCESSORIES AND MOUNTING
INSTRUCTIONS

CDA 3126A

301
16.9

I/

M

2 2|~ 41\
ﬁ.'?é]:e}r/
\
]
t

CDA 3126B

42
(D)
I
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ACCESSORIES AND MOUNTING
INSTRUCTIONS

CDA 3154

CDA 3155

012450

A-0024/2

Package a b c d e

A TO-3 6.40106.60 {3.00t03.10|4.00t04.05| 1.1 max |1.55t01.65
B TO-220 | 5.