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RCA Bipolar PoWer Devices

This DATABOOK contains detailed technical
information on the full line of more than 750 RCA
bipolar power devices consisting of: power
transistors, SURGECTORSs, ultra-fast-recovery
rectifiers, power hybrid circuits, SCRs, and triacs.
A complete index of these types is included on the
following pages.

Eleven separate data sections provide definitive
ratings and characteristics for each major product
category of devices. Within each section, data
pages for individual devices are included, as nearly
as possible, in numerical-alphanumerical
sequence. Because some devices are grouped
together to show similarity of function or data,
some individual type numbers may be out of
sequence. If you don't find the type number that
you are looking for where you expect it to be,
check the Index to Devices.

The DATABOOK also contains general
information on high-reliability power devices,
package information covering dimensional
outlines, mounting hardware, and lead forms for
plastic packages, abstracts of RCA application
notes, and listings of RCA sales offices, authorized
distributors, and manufacturers’ representatives.
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Information furnished by RCA is believed to be accurate
and reliable. However, no responsibility is assumed by
RCA for its use; nor for any infringements of patents or
other rights of third parties which may result from its use.
No license is granted by implication or otherwise under
any patent or patent rights of RCA.

Whenincorporating RCA Solid State Devices in equipment,
it is recommended that the designer refer to “Operating
Considerations for RCA Solid State Devices,” Form No.
1CE-402, available on request from RCA Solid State
Division, Box 3200, Somerville, NJ 08876.
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Index to Devices

Type Page Type of Bulletin Type Page Type of Bulletin
No. No. Device File No. No. No. Device File No.
2N681 672 SCR 96 2N3898 694 SCR 578
2N682 672 SCR 96 2N3899 694 SCR 578
2N683 672 SCR 96 2N4036 115 PWT 216
2N684 672 SCR 96 2N4037 115 PWT 216
2N685 672 SCR 96 2N4063 156 PWT 64
2N686 672 SCR 96 2N4064 156 PWT 64
2N687 672 SCR 96 2N4101 675 SCR 114
2N688 672 SCR 96 2N4103 690 SCR 116
2N689 672 SCR 96 2N4240 160 PWT 138
2N690 672 SCR 96 2N4314 115 PWT 216
2N691 672 SCR 96 2N4347 365 PWT 528
2N692 672 SCR 96 2N4348 374 PWT 526
2N697 88 PWT 16 2N4898 381 PWT 1150
2N1479 350 PWT 135 2N4899 381 PWT 1150
2N1480 350 PWT 135 2N4900 381 PWT 1150
2N1481 350 PWT 135 2N5038 120 PWT 698
2N1482 350 PWT 135 2N5039 120 PWT 698
2N1613 90 PWT 106 2N5202 108 PWT 766
2N1700 353 PWT 141 2N5239 166 PWT 321
2N1893 95 PWT 34 2N5240 166 PWT 321
2N2102 90 PWT 106 2N5294 384 PWT 322
2N2270 100 PWT 24 2N5296 384 PWT 322
2N2405 95 PWT 34 2N5298 384 PWT 322
2N3053 104 PWT 960 2N5301 388 PWT 1029
2N3053A 104 PWT 960 2N5302 388 PWT 1029
2N3055 356 PWT 1699 2N5303 388 PWT 1029
2N3228 675 SCR 114 2N5320 127 PWT 325
2N3439 156 PWT 64 2N5321 127 PWT 325
2N3440 156 PWT 64 2N5322 127 PWT 325
2N3441 359 PWT 529 2N5323 127 PWT 325
2N3442 365 PWT 528 2N5415 170 PWT 336
2N3525 675 SCR 114 2N5416 170 PWT 336
2N3583 160 PWT 138 2N5441 754 TRI 593
2N3584 160 PWT 138 2N5442 754 TRI 593
2N3585 160 PWT 138 2N5443 754 TRI 593
2N3650 678 SCR 408 2N5444 754 TRI 593
2N3651 678 SCR 408 2N5445 754 TRI 593
2N3652 678 SCR 408 2N5446 754 TRI 593
2N3653 678 SCR 408 2N5490 392 PWT 353
2N3654 684 SCR 724 2N5491 392 PWT 353
2N3655 684 SCR 724 2N5492 392 PWT 353
2N3656 684 SCR 724 2N5493 392 PWT 353
2N3657 684 SCR 724 2N5494 392 PWT 353
2N3658 684 SCR 724 2N5495 392 PWT 353
2N3668 690 SCR 116 2N5496 392 PWT 353
2N3669 690 SCR 116 2N5497 392 PWT 353
2N3670 690 SCR 116 2N5629 397 PWT 1141
2N3771 370 PWT 974 2N5630 397 PWT 1141
2N3772 370 PWT 974 2N5631 397 PWT 1141
2N3773 374 PWT 526 2N5671 132 PWT 383
2N3791 377 PWT 1059 2N5672 132 PWT 383
2N3792 377 PWT 1059 2N5754 759 TRI 414
2N3870 694 SCR 578 2N5755 759 TRI 414
2N3871 694 SCR 578 2N5756 759 TRI 414
2N3872 694 SCR 578 2N5757 759 TRI 414
2N3873 694 SCR 578 2N5781 400 PWT 413
2N3878 108 PWT 766 2N5782 400 PWT 413
2N3879 108 PWT 766 2N5783 400 PWT 413
2N3896 694 SCR 578 2N5784 400 PWT 413
2N3897 694 SCR 578 2N5785 400 PWT 413
PHC = Power Hybrid Circuit SUR = SURGECTOR

PWT = Power Transistor
SCR = Silicon Controlled Rectifier

TRI = Triac

UFR = Ultra-Fast-Recovery Rectifier
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Type Page Type of Bulletin Type Page Type of Bulletin
No. No. Device File No. No. No. Device File No.
2N5786 400 PWT 413 2N6289 419 PWT 676
2N5838 174 PWT 410 2N6290 419 PWT 676
2N5839 174 PWT 410 2N6291 419 PWT 676
2N5840 174 PWT 410 2N6292 419 PWT 676
2N5885 411 PWT 1041 2N6293 419 PWT 676
2N5886 411 PWT 1041 2N6342A 763 TRI 1084
2N5954 415 PWT 675 2N6343A 763 TRI 1084
2N5955 415 PWT 675 2N6344A 763 TRI 1084
2N5956 415 PWT 675 2N6345A 763 TRI 1084
2N6032 136 PWT 462 2N6346A 763 TRI 1084
2N6033 136 PWT 462 2N6347A 763 TRI 1084
2N6043 228 PWT 1151 2N6348A 763 TRI 1084
2N6044 228 PWT 1151 2N6349A 763 TRI 1084
2N6045 228 PWT 1151 2N6354 141 PWT 582
2N6050 232 PWT 1185 2N6371 438 PWT 1077
2N6051 232 PWT 1185 2N6383 245 PWT 609
2N6052 232 PWT 1185 2N6384 245 PWT 609
2N6055 236 PWT 563 2N6385 245 PWT 609
2N6056 236 PWT 563 2N6386 250 PWT 610
2N6057 232 PWT 1185 2N6387 250 PWT 610
2N6058 232 PWT 1185 2N6388 250 PWT 610
2N6059 232 PWT 1185 2N6394 700 SCR 891
2N6077 180 PWT 492 2N6395 700 SCR 891
2N6078 180 PWT 492 2N6396 700 SCR 891
2N6079 180 PWT 492 2N6397 700 SCR 891
2N6106 419 PWT 676 2N6398 700 SCR 891
2N6107 419 PWT 676 2N6400 705 SCR 892
2N6108 419 PWT 676 2N6401 705 SCR 892
2N6109 419 PWT 676 2N6402 705 SCR 892
2N6110 419 PWT 676 2N6403 705 SCR 892
2N6111 419 PWT 676 2N6404 705 SCR 892
2N6121 428 PWT 1149 2N6420 197 PWT 1100
2N6122 428 PWT 1149 2N6421 197 PWT 1100
2N6123 428 PWT 1149 2N6422 197 PWT 1100
2N6124 428 PWT 1149 2N6423 197 PWT 1100
2N6125 428 PWT 1149 2N6467 445 PWT 888
2N6126 428 PWT 1149 2N6468 445 PWT 888
2N6211 186 PWT 507 2N6469 431 PWT 677
2N6212 186 PWT 507 2N6473 419 PWT 676
2N6213 186 PWT 507 2N6474 419 PWT 676
2N6214 186 PWT 507 2N6475 419 PWT 676
2N6246 431 PWT 677 2N6476 419 PWT 676
2N6247 431 PWT 677 2N6477 449 PWT 680
2N6248 431 PWT 677 2N6478 449 PWT 680
2N6249 191 PWT 523 2N6486 454 PWT 678
2N6250 191 PWT 523 2N6487 454 PWT 678
2N6251 191 PWT 523 2N6488 454 PWT 678
2N6253 438 PWT 1077 2N6489 454 PWT 678
2N6254 438 PWT 1077 2N6490 454 PWT 678
2N6259 374 PWT 526 2N6491 454 PWT 678
2N6262 365 PWT 528 2N6496 120 PWT 698
2N6263 359 PWT 529 2N6500 108 PWT 766
2N6264 359 PWT 529 2N6530 255 PWT 873
2N6282 241 PWT 1001 2N6531 255 PWT 873
2N6283 241 PWT 1001 2N6532 255 PWT 873
2N6284 241 PWT 1001 2N6533 255 PWT 873
2N6285 241 PWT 1001 2N6542 202 PWT 1096
2N6286 241 PWT 1001 2N6544 202 PWT 1096
2N6287 241 PWT 1001 2N6545 202 PWT 1096
2N6288 419 PWT 676 2N6546 202 PWT 1096
PHC = Power Hybrid Circuit SUR = SURGECTOR

PWT = Power Transistor
SCR = Silicon Controlled Rectifier

TRI = Triac
UFR = Ultra-Fast-Recovery Rectifier
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Type Pag Type of Bulletin Type Pag Type of Bulletin
No. No. Device Fiie No. No. No. Device File No.
2N6576 261 PWT 1162 BD241B 535 PWT 671
2N6577 261 PWT 1152 BD241C 535 PWT 671
2N6578 261 PWT 1152 BD242 538 PWT 672
2N6609 460 PWT 1061 BD242A 538 PWT 672
2N6648 266 PWT 1013 BD242B 538 PWT 672
2N6649 266 PWT 1013 BD242C 538 PWT 672
2N6650 266 PWT 1013 BD243 541 PWT 673
2N6666 270 PWT 1069 BD243A 541 PWT 673
2N6667 270 PWT 1069 BD243B 541 PWT 673
2N6668 270 PWT 1069 BD243C 541 PWT 673
2N6671 14 PWT 1090 BD244 544 PWT 674
2N6672 14 PWT 1090 BD244A 544 PWT 674
2N6673 14 PWT 1090 BD244B 544 PWT 674
2N6674 20 PWT 1164 BD244C 544 PWT 674
2N6675 20 PWT 1164 BD277 547 PWT 667
2N6676 26 PWT 1165 BD500 550 PWT 1108
2N6677 26 PWT 1165 BD500B 550 PWT 1108
2N6678 26 PWT 1165 BD501B 550 PWT 1108
2N6686 32 PWT 1171 BD533 552 PWT 1236
2N6687 32 PWT 1171 BD534 552 PWT 1236
2N6688 32 PWT 1171 BD535 552 PWT 1236
2N6702 146 PWT 1187 BD536 552 PWT 1236
2N6703 146 PWT 1187 BD537 552 PWT 1236
2N6704 146 PWT 1187 BD538 552 PWT 1236
2N6738 38 PWT 1291 BD550 557 PWT 1109
2N6739 38 PWT 1291 BD550B 557 PWT 1109
2N6740 38 PWT 1291 BD643 275 PWT 1241
2N6751 44 PWT 1244 BD645 275 PWT 1241
2N6752 44 PWT 1244 BD647 275 PWT 1241
2N6753 44 PWT 1244 BD649 275 PWT 1241
2N6754 44 PWT 1244 BD795 559 PWT 1242
2N6771 51 PWT 1292 BD796 559 PWT 1242
2N6772 51 PWT 1292 BD797 559 PWT 1242
2N6773 51 PWT 1292 BD798 559 PWT 1242
40346 211 PWT 211 BD799 559 PWT 1242
40347 465 PWT 88 BD800 559 PWT 1242
40348 465 PWT 88 BD801 559 PWT 1242
40406 469 PWT 219 BD802 559 PWT 1242
40407 469 PWT 219 BD895 279 PWT 1240
40408 469 PWT 219 BD895A 279 PWT 1240
40411 469 PWT 219 BD897 279 PWT 1240
40412 211 PWT 211 BD897A 279 PWT 1240
BD142 518 PWT 701 BD899 279 PWT 1240
BD181 522 PWT 700 BD899A 279 PWT 1240
BD182 522 PWT 700 BD901 279 PWT 1240
BD183 522 PWT 700 BDX18 562 PWT 994
BD201 526 PWT 1282 BDX33 282 PWT 693
BD202 526 PWT 1282 BDX33A 282 PWT 693
BD203 526 PWT 1282 BDX33B 282 PWT 693
BD204 526 PWT 1282 BDX33C 282 PWT 693
BD239 529 PWT 669 BDX33D 282 PWT 693
BD239A 529 PWT 669 BDX34 288 PWT 694
BD239B 529 PWT 669 BDX34A 288 PWT 694
BD239C 529 PWT 669 BDX34B 288 PWT 694
BD240 532 PWT 670 BDX34C 288 PWT 694
BD240A 532 PWT 670 BDX34D 288 PWT 694
BD240B 532 PWT 670 BDX53 294 PWT 1213
BD240C 532 PWT 670 BDX53A 294 PWT 1213
BD241 535 PWT 671 BDX53B 294 PWT 1213
BD241A 535 PWT 671 BDX53C 294 PWT 1213

PHC = Power Hybrid Circuit
PWT = Power Transistor
SCR = Silicon Controlied Rectifier

SUR = SURGECTOR
TRI = Triac
UFR = Ultra-Fast-Recovery Rectifier
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No. No. Device File No. No. No. Device File No.
BDX83 298 PWT 955 BUX33A 68 PWT 1354
BDX83A 298 PWT 955 BUX33B 68 PWT 1354
BDX83B 298 PWT 955 BUX37 307 PWT 1243
BDX83C 298 PWT 955 BUX39 618 PWT 1211
BDY29 565 PWT 819 BUX45 621 PWT 1231
BDY55 569 PWT 1215 BUX66 625 PWT 870
BDY56 569 PWT 1215 BUX66A 625 PWT 870
BDY58R 572 PWT 1206 BUX66B 625 PWT 870
BDY90 576 PWT 1289 BUX66C 625 PWT 870
BDY91 576 PWT 1289 BUX97 630 PWT 1288
BDY92 576 PWT 1289 BUX97A 630 PWT 1288
BFT19 580 PWT 683 BUX97B 630 PWT 1288
BFT19A 580 PWT 683 BUY69A 633 PWT 1237
BFT19B 580 PWT 683 BUY69B 633 PWT 1237
BFT28 585 PWT 815 BUY69C 633 PWT 1237
BFT28A 585 PWT 815 BYW51-100 648 UFR 1412
BFT28B 585 PWT 815 BYW51-150 648 UFR 1412
BFT28C 585 PWT 815 BYW51-200 648 UFR 1412
BTA20C 768 TRI 1298 C106A 710 SCR 1005
BTA20D 768 TRI 1298 C106B 710 SCR 1005
BTA20E 768 TRI 1298 C106C 710 SCR 1005
BTA20M 768 TRI 1298 C106D 710 SCR 1005
BTA20N 768 TRI 1298 C106E 710 SCR 1005
BTA21C 773 TRI 1299 C106F 710 SCR 1005
BTA21D 773 TRI 1299 C106M 710 SCR 1005
BTA21E 773 TRI 1299 C106N 710 SCR 1005
BTA21M 773 TRI 1299 C106S 710 SCR 1005
BTA21N 773 TRI 1299 C122A 715 SCR 1173
BTA22B 778 TRI 1300 C1228B 715 SCR 1173
BTA22C 778 TRI 1300 C122C 715 SCR 1173
BTA22D 778 TRI 1300 Cc122D 715 SCR 1173
BTA22E 778 TRI 1300 C122E 715 SCR 1173
BTA22M 778 TRI 1300 C122F 715 SCR 1173
BTA22N 778 TRI 1300 Cc122M 715 SCR 1173
BTA23B 783 TRI 1301 HC2000H 658 PHC 566
BTA23C 783 TRI 1301 HC2500 663 PHC 681
BTA23D 783 TRI 1301 MAC15-4 788 TRI 1086
BTA23E 783 TRI 1301 MAC15-6 788 TRI 1086
BTA23M 783 TRI 1301 MAC15-8 788 TRI 1086
BTA23N 783 TRI 1301 MAC15-10 788 TRI 1086
BU323 303 PWT 1312 MAC15A-4 788 TRI 1086
BU323A 303 PWT 1312 MAC15A-6 788 TRI 1086
BUWA41 56 PWT 1275 MAC15A-8 788 TRI 1086
BUW41A 56 PWT 1275 MAC15A-10 788 TRI 1086
BUW41B 56 PWT 1275 MJ2955 562 PWT 994
BUW64A 591 PWT 1199 MJ15001 474 PWT 1093
BUW64B 591 PWT 1199 MJ15002 474 PWT 1093
BUW64C 591 PWT 1199 MJ15003 485 PWT 1060
BUX10A 597 PWT 1216 MJ15004 460 PWT 1060
BUX11A 601 PWT 1353 MJ15022 490 PWT 1293
BUX14 605 PWT 1203 MJ15024 490 PWT 1293
BUX16 609 PWT 800 MJ16010 74 PWT 1839
BUX16A 609 PWT 800 MJ16012 74 PWT 1839
BUX16B 609 PWT 800 MJE13004 78 PWT 1840
BUX16C 609 PWT 800 MJE13005 78 PWT 1840
BUX21 613 PWT 1172 MJE13070 81 PWT 1841
BUX32 62 PWT 1285 MJE13071 81 PWT 1841
BUX32A 62 PWT 1285 MJE16002 84 PWT 1842
BUX32B 62 PWT 1285 MJE16004 84 PWT 1842
BUX33 68 PWT 1354 MJH16010 74 PWT 1839
PHC = Power Hybrid Circuit SUR = SURGECTOR

PWT
SCR

Power Transistor
Silicon Controlled Rectifier

TRI = Triac
UFR = Ultra-Fast-Recovery Rectifier
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Type Page Type of Bulletin Type Page Type of Bulletin
No. No. Device File No. No. No. Device File No.
MJH16012 74 PWT 1839 S2061A 719 SCR 654
RCA1B04 478 PWT 908 S2061B 719 SCR 654
RCA1B05 478 PWT 908 S2061C 719 SCR 654
RCA1000 310 PWT 594 S2061D 719 SCR 654
RCA1001 310 PWT 594 S2061E 719 SCR 654
RCA3054 480 PWT 618 S2061F 719 SCR 654
RCA3055 480 PWT 618 S2061M 719 SCR 654
RCA3773 485 PWT 1060 $2061Q 719 SCR 654
RCA6340 214 PWT 1205 S2061Y 719 SCR 654
RCA6341 214 PWT 1205 S26008B 724 SCR 1693
RCA8638C 485 PWT 1060 S2600D 724 SCR 1693
RCA8638D 485 PWT 1060 S2600M 724 SCR 1693
RCAB8638E 485 PWT 1060 S2600N 724 SCR 1693
RCA8766 313 PWT 973 S2700D 727 SCR 1627
RCA8766A 313 PWT 973 S2700M 727 SCR 1627
RCA8766B 313 PWT 973 S2700N 727 SCR 1627
RCA8766C 313 PWT 973 S2800A 730 SCR 890
RCA8766D 313 PWT 973 $28008 730 SCR 890
RCA8766E 313 PWT 973 S$2800C 730 SCR 890
RCA9116C 460 PWT 1061 $2800D 730 SCR 890
RCA9116D 460 PWT 1061 S2800E 730 SCR 890
RCA9116E 460 PWT 1061 S2800F 730 SCR 890
RCA9166A 490 PWT 1293 S2800M 730 SCR 890
RCA9166B 490 PWT 1293 S2800N 730 SCR 890
RCA9202A 317 PWT 1414 S$2800S 730 SCR 890
RCA9202B 317 PWT 1414 S3700B 734 SCR 306
RCA9202C 317 PWT 1414 S3700D 734 SCR 306
RCA9203A 321 PWT 1413 S3700M 734 SCR 306
RCA9203B 321 PWT 1413 S4060A 737 SCR 1306
RCA9228A 325 PWT 1448 S4060B 737 SCR 1306
RCA9228B 325 PWT 1448 S4060C 737 SCR 1306
RCA9228C 325 PWT 1448 S4060D 737 SCR 1306
RCA9228D 325 PWT 1448 S4060E 737 SCR 1306
RCA9229A 325 PWT 1448 S4060F 737 SCR 1306
RCA9229B 325 PWT 1448 S4060M 737 SCR 1306
RCA9229C 325 PWT 1448 S4060N 737 SCR 1306
RCA9229D 325 PWT 1448 S4060S 737 SCR 1306
RJH6674 20 PWT 1164 S4060U 737 SCR 1306
RJH6675 20 PWT 1164 S58008B 741 SCR 1051
RJH6676 26 PWT 1165 S5800C 741 SCR 1051
RJH6677 26 PWT 1165 S5800D 741 SCR 1051
RJH6678 26 PWT 1165 S5800E 741 SCR 1051
RUR-810 650 UFR 1355 S5800M 741 SCR 1051
RUR-815 650 UFR 1355 S5800N 741 SCR 1051
RUR-820 650 UFR 1355 S$5800S 741 SCR 1051
RUR-D810 652 UFR 1356 S6000D 745 SCR 1628
RUR-D815 652 UFR 1356 S6000M 745 SCR 1628
RUR-D820 652 UFR 1356 S6000N 745 SCR 1628
RUR-D1610 654 UFR 1383 S6420A 694 SCR 578
RUR-D1615 654 UFR 1383 S64208B 694 SCR 578
RUR-D1620 654 UFR 1383 S6420D 694 SCR 578
S2060A 719 SCR 654 S$6420M 694 SCR 578
S2060B 719 SCR 654 S6493M 748 SCR 247
S2060C 719 SCR 654 S7410M 678 SCR 408
S2060D 719 SCR 654 S7412M 684 SCR 724
S2060E 719 SCR 654 SC141B 792 TRI 1167
S2060F 719 SCR 654 SC141D 792 TRI 1167
S2060M 719 SCR 654 SC141E 792 TRI 1167
$2060Q 719 SCR 654 SC141M 792 TRI 1167
S2060Y 719 SCR 654 SC141N 792 TRI 1167

PHC = Power Hybrid Circuit
PWT = Power Transistor
SCR = Silicon Controlled Rectifier

SUR = SURGECTOR
TRI = Triac
UFR = Ultra-Fast-Recovery Rectifier
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Type Page Type of Bulletin Type Page Type of Bulletin
No. No. Device File No. No. No. Device File No.
SC146B 792 TRI 1167 T2706B 835 TRI 406
SC146D 792 TRI 1167 T2706D 835 TRI 406
SC146E 792 TRI 1167 T2706M 835 TRI 406
SC146M 792 TRI! 1167 T2706N 835 TRI 406
SC146N 792 TRI 1167 T2800A 817 TRI 1314
SGTO3U13 639 SUR 1692 T2800B 817 TRI 1314
SGTOo6U13 639 SUR 1692 T2800C 817 TRI 1314
SGT10S10 642 SUR 1691 T2800D 817 TRI 1314
SGT23U13 639 SUR 1692 T2800E 817 TRI 1314
T2300A 798 TRI 911 T2800M 817 TRI 1314
T23008B 798 TRI 911 T2800N 817 TRI 1314
T2300D 798 TRI 911 T2802A 817 TRI 1314
T2300M 798 TRI 911 T2802B 817 TRI 1314
T2300N 798 TRI 911 T2802C 817 TRI 1314
T2301A 798 TRI 911 T2802D 817 TRI 1314
T2301B 798 TRI 911 T2802E 817 TRI 1314
T2301D 798 TRI 911 T2802M 817 TRI 1314
T2301M 798 TRI 911 T2802N 817 TRI 1314
T2301N 798 TRI 911 T2806B 835 TRI 406
T2302A 798 TRI 911 T2806C 835 TRI 406
T2302B 798 TRI 911 T2806D 835 TRI 406
T2302D 798 TRI 911 T2806M 835 TRI 406
T2302M 798 TRI 911 T2806N 835 TRI 406
T2302N 798 TRI 911 T4700B 821 TRI 300
T2320A 803 TRI 1042 T4700D 821 TRI 300
T2320B 803 TRI 1042 T4700M 821 TRI 300
T2320D 803 TRI 1042 T4700N 821 TRI 300
T2320E 803 TRI 1042 T47068B 835 TRI 406
T2320M 803 TRI 1042 T4706D 835 TRI 406
T2320N 803 TRI 1042 T4706M 835 TRI 406
T2322A 803 TRI 1042 T4706N 835 TRI 406
T2322B 803 TRI 1042 T6000B 825 TRI 1004
T2322D 803 TRI 1042 T6000D 825 TRI 1004
T2322E 803 TRI 1042 T6000M 825 TRI 1004
T2322M 803 TRI 1042 T6000N 825 TRI 1004
T2322N 803 TRI 1042 T6001B 825 TRI 1004
T2323A 803 TRI 1042 T6001D 825 TRI 1004
T2323B 803 TRI 1042 T6001M 825 TRI 1004
T2323D 803 TRI 1042 T6001N 825 TRI 1004
T2323E 803 TRI 1042 T6006B 825 TRI 1004
T2323M 803 TRI 1042 T6006D 825 TRI 1004
T2323N 803 TRI 1042 T6006M 825 TRI 1004
T2327A 803 TRI! 1042 T6006N 825 TRI 1004
T2327B 803 TRI 1042 T6401B 830 TRI 459
T2327D 803 TRI 1042 T6401D 830 TRI 459
T2327E 803 TRI 1042 T6401M 830 TRI 459
T2327M 803 TRI 1042 T6401N 830 TRI 459
T2327N 803 TRI 1042 T6406B 835 TRI 406
T25008 807 TRI 615 T6406D 835 TRI 406
T2500D 807 TRI 615 T6406M 835 TRI 406
T2500M 807 TRI 615 T6407B 835 TRI 406
T2500N 807 TRI 615 T6407D 835 TRI 406
T25068 835 TRI 406 T6407M 835 TRI 406
T2506D 835 TRI 406 T6407N 835 TRI 406
T2506M 835 TRI 406 T6411B 830 TRI 459
T2506N 835 TR1 406 T6411D 830 TRI 459
T2700B 812 TRI 351 T6411M 830 TRI 459
T2700D 812 TRI 351 T6411N 830 TRI 459
T2700M 812 TRI 351 T6416B 835 TRI 406
T2700N 812 TRI 351 T6416D 835 TRI 406

PHC = Power Hybrid Circuit SUR = SURGECTOR

PWT = Power Transistor TRl = Triac

SCR = Silicon Controlied Rectifier UFR = Ultra-Fast-Recovery Rectifier
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T6416M 835 TRI 406 TIP562 152 PWT 1212
T6417B 835 TRI 406 TIP563 152 PWT 1212
T6417D 835 TRI 406

T6417M 835 TRI 406

T6417N 835 TRI 406

T6420B 754 TRI 593

T6420D 754 TRI 593

T6420M 754 TRI 593

T6421B 830 TRI 459

T6421D 830 TRI 459

T6421M 830 TRI 459

T6426B 835 TRI 406

T6426D 835 TRI 406

T6426M 835 TRI 406

T64278B 835 TRI 406

T6427D 835 TRI 406

T6427M 835 TRI 406

TIP29 494 PWT 990

TIP29A 494 PWT 990

TIP29B 494 PWT 990

TIP29C 494 PWT 990

TIP30 498 PWT 988

TIP30A 498 PWT 988

TIP30B 498 PWT 988

TIP30C 498 PWT 988

TIP31 502 PWT 991

TIP31A 502 PWT 991

TIP31B 502 PWT 991

TIP31C 502 PWT 991

TIP32 506 PWT 987

TIP32A 506 PWT 987

TIP32B 506 PWT 987

TIP32C 506 PWT 987

TIP41 510 PWT 992

TIP41A 510 PWT 992

TIP41B 510 PWT 992

TiP41C 510 PWT 992

TiP42 513 PWT 996

TIP42A 513 PWT 996

TIP42B 513 PWT 996

TIP42C 513 PWT 996

TIP47 219 PWT 978

TIP48 219 PWT 978

TIP49 219 PWT 978

TIP50 219 PWT 978

TIP100 329 PWT 1153

TIP101 329 PWT 1153

TIP102 329 PWT 1153

TIP110 332 PWT 1336

TIP111 332 PWT 1336

TIP112 332 PWT 1336

TiP115 336 PWT 1387

TIP116 336 PWT 1387

TiP117 336 PWT 1387

TIP120 340 PWT 998

TIP121 340 PWT 998

TIP122 340 PWT 998

TIP125 344 PWT 997

TIP126 344 PWT 997

TIP127 344 PWT 997

PHC = Power Hybrid Circuit SUR = SURGECTOR
PWT = Power Transistor TRI = Triac
SCR = Silicon Controlled Rectifier UFR = Ultra-Fast-Recovery Rectifier
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SwitchMax Power Transistors

Multiple Epitaxial, Double-Diffused Structure

SwitchMax transistors use a multiple epitaxial layer
collector to achieve the necessary voltage field gradient
control essential to good switching safe-operating area
(SOA) without compromising either the switching speeds
or saturation voltage Vce(sat).

Two graded n-type layers, epitaxially grown on a heavily
doped n+ substrate, provide the voltage capability for the
switching SOA (clamped Es/b) requirement. A third n-type
layer, carefully controlled to give the required breakdown-
voltage (Visriceo) capability, is then grown over the second
layer, completing the collector structure.

lon implantation of the p- base dopant achieves the
necessary precise control of resistivity and depth of the
base layer diffusion. The fine geometry emitter is then
deposited and diffused into the structure.

Optimized emitter geometries, wide base, controlled
lifetimes, and graded multiple n- collector layers all
enhance the ruggedness of SwitchMax transistors.

Clamped Reverse-Bias Safe Operating Area
(Clamped Es/b)

Considerations of switching efficiency and power econ-
omy generally dictate that the normal operating load line
of an inverter switch be resistive or capacitive. However,
extremes of operation such as start up surges, overloads,
short circuits, step load changes, can easily drive the load
line inductive.

For this reason, clamped Es/b or inductive-load turn-off
SOA is an important design parameter for a high voltage
switch. In the RCA SwitchMax families, concern for this
parameter was the main driving force for the multiple
epitaxial collector design.

Forward-Bias Safe Operating Area

Forward-bias second breakdown (ls;) is an important
limit parameter for all linear transistor applications. In
switching applications it can become important whenever a
significant excursion of the load line into the active area

12

occurs. An example of such an excursion is the turn-on
transients produced in the start up of some inverters with
uncharged filter capacitors.

SwitchMax transistors have excellent ls;, capability due
to the structural techniques already mentioned, particularly
the sophisticated geometry permitted by the metal system
and the wide base widths allowed by the ion implantation
and controlled lifetime processes.

Dynamic Saturation Voltage

RCA SwitchMax power transistors offer lower dynamic
saturation characteristics than other presently available
high-speed transistors. The dynamic saturation voltage is
the collector emitter voltage measured during the time
interval between 10% of the supply voltage and the
steady-state saturation voltage.

This measure of the instantaneous voltage provides a
useful method to determine how rapidly the collector
approaches Vce(sat) after the transistor has reached it's
classical turn-on time, which is the 10% Vce point.

For power supplies operated at high collector supply
voltages, a high dynamic saturation voltage can cause
appreciable device dissipation. Thus, the improved per-
formance capability exhibited by SwitchMax-series transis-
tors permits greater operating efficiency over power
supplies built with other high-speed transistors.

100 — Vee
E 90
$
% 9
E
REGION FOR MEASURING DYNAMIC | STATIC VGg(SAT)
VCE(SAT) !
0 |
wkd 1 2 3 & § 6 T8
Iton] TIME (4SEC)

Dynamic saturation voltage.




SwitchMax Power Transistors

Transistor Classification Chart

Ic(sat) 1A 5A 5A 6A 8A 10A 15A 25A
Vcev 260 V — —_ — — — — — 2N6686
280 V — — — — — - — 2N6687 |
300V — — — — — — - 2N6688* |
2N67714 | 2N6671% — - — 2N6674" | 2N6676" —_
450 V - 2N67384 — - - RJH6674 | RJHB676 -
- BUW414 — — — — - —
2N67728 | 2N6672 —_ - —_ — 2N6677 -—
550 V - 2N67394 - - - - RJHE677 -
- BUW41AA| — — — - —
2N67734 | 2N6673% - - - 2N6675" | 2N6678% _
650 V — 2N67404 — - — RJH6675 | RJIHE678 -
- BUW41BA| — — — — = -
- — 2N6751 BUX32 BUX33 -_ - —
800 V -_ — — — — — — —
850 V —_ — 2N6752 - - - - - i
- - 2N6753 | BUX32A | BUX33A | — - - 1
900 V -— — — — — — - —_ 1,
—_ —_ 2N6754 | BUX32B | BUX33B - - —_ |
1000 V — — — — — — — — {
Characteristics Temp., T Limits }
lcev (max) 25°C 0.1 mA 0.1 mA 0.1 mA 0.1 mA 0.1 mA 0.1 mA 0.1 mA | 0.05 mA !
. 100°C —_ -— 1mA 1mA 1mA 2mA 1mA - |
at VGE—VCEV J.
125°C 1mA 1mA - — - - - 0.5 mA 4
25°C 1V 1V 1V 1V 1V 1V 1V 15V |
Z:fc(s(zgf)m ax) 100°C - - 15V 15V 15V 2v 2v —
125°C 2V 2V — — — — - 15V
1, (max) 25°C 0.2 us 0.5 us 0.45 us 0.45 us 0.45 us 0.6 us 0.6 us 0.6 us
at I (sat) 100°C - - 0.6 us 0.6 us 0.6 us 1us 1us -
125°C 0.5 us 0.8 us — — - — — 0.8 us
t (max) 25°C 25us 2.5 us 3us 3us 3us 2.5 us 2.5 us 15us
at o (sat) 100°C — — 4 us 4us 4us 4us 4 us —
125°C 4.5 us 4 us — — — — — 2.5 us
t (max) 25°C 0.4 us 0.4 us 0.4 us 0.4 us 0.4 us 0.5 us 0.5 us 0.25 us
at I (sat) 100°C — — 0.7 us 0.7 us 0.7 us 1us 1us —_
125°C 1.3 us 0.8 us — — — - = 08us |
to (max) 25°C 0.4 us 0.4 us 0.4 us 0.4 us 0.4 us 0.5 us 0.5 us 0.5 us
at Ic (sat) 100°C — -— 0.8 us 0.8 us 0.8 us 0.8 us 0.8 us —_
125°C 1.3 us 08 us - — — — — 0.8 us

All SwitchMax transistors are supplied in JEDEC TO-204A A/TO-3 packages, except as noted below:
ASupplied in JEDEC TO-220AB plastic package.
®MIL Approved:
MIL-S-19500/536 — 2N6671, 2N6673
MIL-S-19500/537 — 2N6674, 2N6675
MIL-S-19500/538 — 2N6676, 2N6678

*lc (sat) = 20 A.
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SwilchMax Power Transistors

2N6671, 2N6672, 2N6673

5-A SwitchMax

Power Transistors

High-Voltage N-P-N Types for Off-Line
Power Supplies and Other High-Voltage
Switching Applications

Features:

m High-temperature parameters guaranteed

B Fast switching speed

W High voltage ratings:
Veex = 350 V to 450 V

B Low Vce(sat)atlc=5A

Applications.

The RCA-2N6671, 2N6672, and 2N6673® SwitchMax ser-
ies of silicon n-p-n power transistors feature high-voltage
capability, fast switching speeds, and low saturation vol-
tages, together with high safe-operating-area (SOA) rat-
ings. They are specially designed for use in off-line power
supplies and are also well suited for use in a wide range
of inverter or converter circuits and pulse-width-mod-
ulated regulators. These high-voltage, high-speed tran-

®*Formerly RCA8767, RCA8767A, and RCAB767B, respectively.

m Off-line power supplies
m High-voltage inverters
m Steel hermetic TO-204AA package W Switching regulators

File Number 1090

TERMINAL DESIGNATIONS
C
E ( FLANGE)

)

8
92CS- 27516

JEDEC TO-204AA

sistors are 100-per-cent tested for parameters that are
essential to the design of industrial high-power switching
circuits. Switching times, including inductive turn-off
time, and saturation voltages are guaranteed at 125°C to
provide information necessary for worst-case design.

The RCA-2N6671, 2N6672, and 2N6673 series transistors
are supplied in steel JEDEC TO-204AA hermetic packages.

MAXIMUM RATINGS, Absolute-Maximum Values:

Veev
Vge=-15V

Vcex (Clamped)
Vgg=-15V

Tcup to 26°C

T above 25°C, derate linearly

Tetqr T

stg 'J
T )

L
At distance = 1/16 in. (1.568 mm) from
seating plane for 10 s max.

* In accordance with JEDEC registration data.
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450 550 650

<

350 400 450
300 350 400
8
5
8
10
4
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150
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SwitchMax Power Transistors

2N6671, 2N6672, 2N6673
ELECTRICAL CHARACTERISTICS
TEST CONDITIONS LIMITS
CHARAC- VOLTAGE |CURRENT
N ITS
TERISTIC V de Ad 2N6671 | 2N6672 | 2N6673 [UN
Vee | Vael | 1g | Min.| Max.| Min.| Max.|Min.] Max.
CEl Veel Ic B
TC=25OC
450 | -15 ~lor} - - |- -
* ICEV 550 -15 — — — 0.1 — - mA
650 | 1.5 -1 - -l - 1-1loa
*[1ego -8 o -1 2 -1 2 |-12
*| Vegolsus)P 0.22a | 0] 300 350 | — [a00]| - v
*['hee 3 5a 10|40 | 10|40 |[10] 40
*| Vg (sat) 5a 1] -]16| —[16f 1|16
5a -1 [ T I
*v t)
ceba I NS B B S I
*| VeexP
(Clamped Egp,) 5] 5 1e1350| — |400| — f450| —
L=170 uH, -5 |8 | 3e]200] - |250] - |300| -
RBB=SQ
“[Tsp 25 6 T | = T - |1 | - s
*[Thtal =5 MHz 10 0.2 3 |12 3 |12 [3 12
T 10 0.2 15 |60 | 15 |60 [15 ] 60 | MHz
*| Copo =0.1 MHz | 10C 50 |300 | 50 |300 |50 |300 | pF
* tgd 5 1] - (o1 | —f01 |- {01
*1t,d 5 1{-105| - |05 |- |05
[t d 5 tel — [25 | - |25 |- |25
* 5 el — o4 | — foa |- o4
s
* tc
Vee=125 'V,
L=170 uH, 5 | tel - foa| - o4 |- |04
Rc=25Q
Collector clamped
to VCEX
TC =1250C
450 | -15 N -1 - 1-1-
* 'CEV 550 -1.5 — — — 1 — — mA
650 | —1.5 - | - -1 - [=11
* Vg sat) 5a 11-12 - 12 |-12 Y
*|t,d 5 1f-]o8 ] — o8 |- |os8
* [1,d 5 1| - | 4 - |4 -1 4
* [ted 5 1e] - Jos8 | — |o8 |- |08
us
* tC
Vee=125V,
L=170 uH, 5 1e| - log | - |os |- |os8
Rg=25
Collector clamped
to VCEX
* [Fus T 1T T T [Tl Tl T]ecwm]
* In accordance with JEDEC registration data. CVCB value. e IB1 = —le,

2 pylised: pulse duration = 300 us, duty factor < 2%.

b cauTION: The sustaining voltage Vg fsus)
and Vopy MUST NOT be measured on a curve tracer.

dVee=125V, 1, = 20us.
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SwitchMax' Power Transistors

2N6671, 2N6672, 2N6673

i PERAT ION ¥
HEIc (MAX.) PULSED)
10 $
C (MAX.):
€ = CONTINUOUS|
4 OPERATION s
DISSIPATION - L IMITEDEH
25 P
H 3
< H P oHye
I\ i 2, e
9 ' Ex FOR SINGLE e\
k=2 NONREPETITIVE >
- e PULSE
k4
¥ 4
% CASE TEMPERATURE (T¢)=25°C
° (CURVES MUST BE DERATED LINEARLY
g 2 _WITH INCREASE IN TEMPERATURE)
& F
w o EH
2 o.l
8 s
6
4
Vo (MAX) = 300V ( 2N66TI
2 Vceo (MAX) = 350V ( 2N6672 ) EEit
VcEQ (MAX) = 400V (  2N6673 SHHE
00l . FHHH
2 4 6 81 2 4 6 8| 2 6 8 |
| 10 100 1000
COLLECTOR-TO-EMITTER VOLTAGE (Veg)— V 22CM-29979RI
Fig. 1 — Maximum operating areas for all types (Tc=25°C).
P %*
Ic (MAX.) PULSED RN M
C '(MAX.} 10 psip:
6 E=CONTINUOUS 100 ps|
4 ERATION e
SIPATION- L IM
a 2fE B
1 SEid -
) : 2
(=3 ¢ /a 22
- 8 A ) s
z T P
W [ A
x == % FOR SINGLE %z B
S ,E NONREPETITIVE A
o = PULSE
o« = g
2 2F
g - CASE TEMPERATURE (T)» 100°C
- (CURVES MUST BE DERATED LINEARLY
§ 0.1 L. WITH INCREASE IN TEMPERATURE)
8
6
4
Veeo (MAX) = 300V ( 2N6671
2F Vceo (MAX) = 350V ( 2N6672 )
1 VCEO (MAX) = 400V ( 2N6673 )
00! i €0
)
2 4 68l 2 4 68l 2 0406 8l

COLLECTOR-TO-EMITTER VOLTAGE (Veg—V
92CM-29980R!

Fig. 2 — Maximum operating areas for all types (Tc=100°C).
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SwitchMax Power Transistors

2N6671, 2N6672, 2N6673

2
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Fig. 3 — Dissipation and s derating curves for Fig. 4 — Typical thermal-response characteristic
all types. for all types.
200 [COLLECTOR-TO-EMITTER ', Tg=1c/5] ]I
@ |VOLTAGE (Veg)=3V 5 . — Toemd0%C
g e Te=25°C |
100 & To-25eC
i@ 2> <
2 ™~ 3.,
2 125°C =3
= B e \ e
W ™~ 5] /
z £5 A
G )
a™ 25°C 1w
g \ oz
3 e 4
] z3
e ] <3
L CASE TEMPERATURE (T¢) = -40°C \ 5
2
e
§ 0 3
g 3
. s
P 0
[} DR : * * o 1 0
COLLECTOR CURRENT (Ig)—A COLLECTOR CURRENT (Ig)—A
92C5~29982 ??CS»i'sa!il
Fig. 5 — Typical dc beta characteristics for all types. Fig. 6 — Typical collector-to-emitter saturation voltage

as a function of collector current for all types.

5
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z
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o
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Fig. 7 — Typical base-to-emitter saturation voltage as

Fig. 8 — Typical base-to-emitter voltage as a function

a function of collector current for all types. of collector current for all types.
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SwitchMax Power Transistors

2N6671, 2N6672, 2N6673
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Fig. 9 — Typical output characteristics for all types.
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1200FH Ig)=~TIpp%1A GG
w Vec =125V gt
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w 1“3
[ Fd
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g f 5
:
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Fig. 11 — Typical saturated switching time
characteristics for all types.

CASE TEMPERATURE (T¢)=125°C
Ig=lA T =
Igy=-24 it T
Veg=i25 vV
1000] 15220 us
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f
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STORAGE TIME (1) —us
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5
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Fig. 13 — Typical saturated switching time
characteristics for all types.
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Fig. 10 — Typical saturated switching time

characteristics for all types.
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Fig. 12 — Typical saturated switching time
characteristics for all types.

n

8

STORAGE TIME (1g)—pus

CASE TEMPERATURE (T¢)—°C
92C5-29991R1

Fig. 14 — Typical saturated switching time

characteristics as a function of




SwilchMax Power Transistors

2N6671, 2N6672, 2N6673

S w 109/ CASE TEMPERATURE (T¢)=25°C
S gt FREQUENCY (f)=| MHz
'f,[ I 8
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cE0
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g o I+ ]
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COLLECTOR-TO-BASE VOLTAGE (Vgg)— V OR
EMITTER-TO-BASE VOLTAGE (VEg)—V
92¢5-29992 92CS-30455
Fig. 15 — Typical common-base input or output Fig. 16 — Maximum operating conditions for switching
capacitance characteristics as a func- between saturation and cutoff.
tion of collector-to-base voltage or
emitter-to-base voltage for all types. ,
)
is]
.
g A8
&M oy
o8 o .
IoF TTRANSITION = X~
Zé W90 % NOTE TRANSITION TIME
. Igz_._ __________ FROM 90% Ig, TO 90% |
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o
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FE 810 % z810%
< B H
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92¢5-30389 ) . . 3
Fig. 18 — Phase relationship between input and output
Fig. 17 — Oscilloscope display for measurement of currents showing reference points for
clamped induction switching time (tc). specification of switching times.
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el R = 25 0/30W
NON IND
170 uH swi
al, Q2 = 2N6354 |
I CURRENT 1% Q3 = 2N3762 s
PROBE y 04,05,
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UNDER [ADJUST L% ARRAY
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ino1a A Anzes v P SHOULD BE MADE AS
CLAMP 3| CLOSE AS POSSIBLE TO
22K = e
VB(CLGA‘;AP) Veex7 COLLECTOR OF
0005 uF - TRANSISTOR UNDER TEST
*% KELVIN (SENSING)
240 CONNECTIONS
NOTE. BATTERY SYMBOLS V¢ , Vg . Va2
50 uF VB(cLaMP) INDICATE RIGOROUSLY FILTERED
VOLTAGE SOURCES AT THE CIRCUIT TERMINALS
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Fig. 19 — Circuit for measuring switching times.
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SwitchMax' Power Transistors

2N6674, 2N6675, RUH6674, RUJH6675

10-A SwilchMax
Power Transistors

High-Voltage N-P-N Types for Off-Line
Power Supplies and Other High-Voltage
Switching Applications

Applications:

u Off-line power supplies
m High-voltage inverters
u Switching regulators

Features:

® Fast switching speed

®m High voltage ratings:
Veex=350 V to 450 V

B [ow Vce(sat) at Ic=10 A

The RCA 2N6674, 2N6675, RJH6674, and RJH6675 Switch-
Max series of silicon n-p-n power transistors feature high-
voltage capability, fast switching speeds, and low satura-
tion voltages, together with high safe-operating-area (SOA)
ratings. They are specially designed for off-line power
supplies, converter circuits, and pulse-width-modulated
regulators. These high-voltage, high-speed transistors are
tested for parameters that are essential to the design of
high-power switching circuits. Switching times, including

MAXIMUM RATINGS, Absolute-Maximum Values:

File Number 1164

TERMINAL DESIGNATIONS
[
E ( FLANGE)
®
2N6674
0 2N6675
8
92CS- 27516
JEDEC TO-204AA
E
COLLECTOR O RJH6674
FLANGE RJH6675

TOP Vl-E-W
JEDEC TO-218AC

92C5-40257

inductive turn-off time, and saturation voltages are speci-
fied at 100°C to provide information necessary for worst-
case design.

The 2N6674 and 2N6675 transistors are supplied in steel
JEDEC TO-204AA hermetic packages. The RJH6674 and
RJH6675 transistors are supplied in JEDEC TO-218AC
plastic packages.

RJH6674 RJH6675 2N6674 2N6675
*Veev

Vae=-15V.. ..o, 450 650 450 650 v
*Vcex(Clamped)

Vee=-15V. . it 350 450 350 450 v
*Veeo . . . 300 400 300 400 v
*Veso . . . 7 v

10 A
15 A
20 A
5 A

Teupto25°C .....ooiiniiiinienat 175 w

Tc above 25°C, derate linearly ....... 14 14 1 1 W/°C
*Tetg, Ty -65 to 150 -65t0200 °C
T

- At distance = 1/16 in. (1.58 mm) from
seating plane for 10smax ........... - 235 - °C
TL
At distance = 1/8" in. (3.17 mm) from
seating planefor 10smax ........... [ _ °C

*In accordance with JEDEC registration data (2N6674, 2N6675 only).
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SwitehMax' Power Transistors

2N6574, 2N6675, RUH6674, RUH6675
ELECTRICAL CHARACTERISTICS

TEST CONDITIONS LIMITS
VOLTAGE | CURRENT
CHARACTERISTIC ¥ do A do N | oNoers: | UNITS
Vee [ Vee | I | 1s |Min.|Max.[Min.[Max.
Te=25°C
e 450 | -1.5 —Joa T —=T-
650 | -1.5 — | =] =101 mA
* | leso -7 0 — |2 | =12
* [ Vceo(sus)P 02a | 0 [300] — [400] — v
*'hee 2 108 8 [20] 8 |20
* | Vee(sat) 100 ] 2 [—J15] =15
a -— —
* | Vce(sat) :g. g _ ; _ 1
VeexP v
(Clamped Esy) -4 | 10 2 |350| — |450 | —
L=50 uH, Res=2 Q
lsn 30 5.9 1 —=1T11-= s
100 0.25 1| —]1 ] =
*|lhe f=5 MHz 10 1 3 [10] 310
fr 10 1 15 | 50 [ 15 | 50 MHz
* | Cobo_f=0.1 MHz 10° 150 | 500 | 150 | 500 pF
Y ted -6 | 10 2 [ —Jo1] —To1
*[td -6 | 10 2 [ —TJos| =106
" [td 6 | 10 | 2¢ | — |25 — [25 ‘
*[td 6 | 10 | 22 | —]os5| —[05 us |
T
Vcc=135 V, I
L=50 uH, Rc < 6 | 10 | 22 | —|05| — |05 -
13.5 Q, Collector
clamped to Vcex
Tc=100°C
. 450 | -1.5 -1 T-=71-
loev 650 | -1.5 — == mA :
* | Vee(sat) mal 2 [— 2] =12 v i
*[td 6 | 10 2 [—= 1] =711
[t 6 | 10 [ 22 [—[4 [ —1T4
* [t 6 | 10 | 2¢ [ — 1 [ —11
[t uSs
V=135V,
L=50 uH, Rc < 6 | 10 | 22 | — 08| — |08
13.5 Q, Collector
clamped to Vcex
* [R8ic  2N6674, 2N6675 10 5 — [ 1 T=T1 °C/W
Réscc  RJHE674, RJHE675 10 5 — Jo71][ = Jo71 | °c/w

apulsed: pulse duration=300 us, duty factor < 2%.

BCAUTION: The sustaining voltage Vceo(sus) and Vcex MUST NOT be measured on a curve tracer.
*In accordance with JEDEC registration data (2N6674, 2N6675 only).

CV¢p value.

V=135 V, 1,=20 us.

€lg1=-lg2.
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SwitchMax Power Transistors

2N6674, 2N6675, RUH6674, RUH6675

FOR SINGLE
NONREPETITIVE
PULSE

ASE TEMPERATURE (T¢) =25°C
CURVES MUST BE DERATED LINEARL'
ITH INCREASE IN TEMPERATURE)

COLLECTOR CURRENT (Ig)—A

Vg (MAX)=300V (2N6674,RIHEE74)
Vcg(MAX.)=400V(2N6675,RIH6675)

6
8 100 1000
COLLECTOR-TO-EMITTER VOLTAGE (Vcg) —V

92CM-304I9R3

Fig. 1 - Maximum operating areas for all types (Tc=25°C).

NOTE: CURRENT DERATING AT CONSTANT VOLTAGE
APPLIES ONLY TO THE DISSIPATION-LIMITED PORTION:
OF MAXIMUM-OPERATING-AREA CURVES DO

NOT DERATE THE SPECIFIED VALUE FOR I MAX.
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CASE TEMPERATURE (Tg)—°C CASE TEMPERATURE (TC)-°C

PERCENT OF RATED CURRENT

[PERCENTAGE OF MAXIMUM DISSIPATION AT TC=25°C OR|

[PERCENTAGE OF RATED CURRENT AT SPECIFIED VOLTAGE
T
T
1
1

[
(s
t
°

92C$-19663
92Cs-28835

Fig. 2 — Dissipation and Is;, derating curves for 2N6674 Fig. 3 — Dissipation and Is;, derating curves for
and 2N6675. RJH6674 and RJH6675.

COLLECTOR - TO - EMITTER VOLTAGE (Vcg) =3V

g,
D3
»
e

%“‘ v

25 .,
~J %.c

el N

[A]

E-3

NORMALIZED TRANSIENT THERMAL RESISTANCE

DC FORWARD-CURRENT TRANSFER RATIO (heg)

o

.0

s

000! 001 ol I L] o 100
PULSE WIDTH (tp) —s COLLECTOR CURRENT (Ic)—A

9208-30387 92¢s-30385

Fig. 4 - Typical thermal-response characteristic for all types. Fig. 5 - Typical dc beta characteristics for all types.
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SwitehMax Power Transistors

2N6674, 2N6675, RUH6674, RJH6675
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o 0s
5 [} 8 9 10 4 [ f o 100
COLLECTOR CURRENT (I¢) —A COLLECTOR CURRENT (I¢) — A
92CS-30386 92CS-30376
Fig. 6 - Typical collector-to-emitter saturation voltage charac- Fig. 7 - Typical base-to-emitter saturation voltage character-
teristics for all types. istics for all types.
[CASE TEMPERATURE (Tc ) = 25°C CASE TEMPERATURE (T¢)=25° H
[COLLECTOR - TO - EMITTER VOLTAGE (Vcg) = 10V
E . [SMALL - SIGNAL FREQUENCY =5 MHz
P
E o |
i)
sl
§—~ s e
o2 z
g o4 7 E
iz 3
3 ]
P I
. E
@ 3
Y 8
21
%
o 0.4 0.8 12 16 2 ‘
COLLECTOR CURRENT (Ic)—aA COLLECTOR-TO~EMITTER VOLTAGE (Vcg) —V
92CS-30377
92CS-30374
Fig. 8 - Typical small-signal forward current transfer ratio Fig. 9 - Typical output characteristics for all types.
characteristic for all types (=5 MHz).
JUNCTION TEMPERATURE 800 JUNCTION TEMPERATURE (T,)100°C | iaaan ]
w (Ty) = 25°C @ Ip,*1g,"34 enas 1
Z 700/l = 123 A g 0 ArH7
w Vee : §°° v F te
to =
S 00| 50 o 7 & S .
H z H
€ I £ i
ce EJ Bt 2
T <
82 e iz .
zZs = 55 z
- w
Gl t & o5 <
< < < 300
g H 2 8
H H H 2 : A [
S e @ 3 H
2 e g (CSaons.
w 1O LI o 100 he |
LECTOR CLAMPED H
Voo ron e e - B
|||n|||1u||uﬂ1ﬂ0__ CEX 13 10 |
] 12 3 0 10 12 14 16
COLLECTOR CURRENT (Ic)—A COLLECTOR CURRENT (I¢)— A
92CS-30373 92CS-30379
Fig. 10 - Typical saturated-switching-time characteristics at Fig. 11 - Typical saturated-switching-time characteristics at
T,=25°C as a function of collector current for all T,=100°C as a function of collector current for all
types. types.
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SwitehMax' Power Transistors

2N6674, 2N6675, RUH6674, RUH6675

H TEMCERATURE (1)) =100°C a ic"“ v2a
| 800| I5,=34 vgg -5V 8 Z 700|188, 7
£ Iy 5 A MAX,L=50 uH w Veem 135V &
< Veg =200 V & . |20 us "
g 700] 5,20 s T 9 600/ L350 at -
] i g L=50 uH . P
600 63 2 500 N s |
& ) Le £
. ] gL, w
500 s £ K =
E 7 g 3= H w
g 400 4 g a 300
g : 8 §
3 300 3 2‘ 200 HH s 13
w
g 200 o 2 ¥ 100 T
2 [TCOLLECTOR CLAMPED TO ONLY [ & LLEC
T e A T jum
] 2 4 6 8 I 12 14 (] 20 30
COLLECTOR CURRENT (Ic)—A 0208- 30380 JUNCTION TEMPERATURE (T} — *C 92¢5-30378
Fig. 12 - Typical saturated-switching-time characteristics at Fig. 13 - Typical saturated-switching-time characteristics as a
T,=100°C as a function of collector current for all function of junction temperature for all types.
types.
& %10 me CASE TEMPERATURE (Tc) = 25°C
e 1 i FREQUENCY (t) = | MHz
13 ¢ <
34 '
S w >
w $ H
g2 E 0
g ¢ g | 2N6674, RINGE74
g g — .- 2N6675, RIHEE7S
S .E- ™~ 3
e
— c T¢ $100°C
§§ o2 - Sobo § c
w [
44 8
& ® 8 1 i _1 1 1
§ Y 100 200 300 400 500
H 350 450
38 CLAMPED COLLECTOR ~TO- EMITTER
z VOLTAGE [V -
. o 2 o [veex (cLamPED)] —v
COLLECTOR—TO~BASE VOLTAGE (Vgg)—V OR 92CS- 30384R2
EMITTER-TO-BASE VOLTAGE (Vgg)—V
92CS-30388
Fig. 14 - Typical common-base input (Ciwe) Or output (Cobo) Fig. 15 - Maximum operating conditions for switching between
capacitance characteristics for all types. saturation and cutoff for all types.

ADJ. FOR Ig|

00 R =13.5 2/30W

NON IND

50 uH

Ql, Q2 = 2N6354
I CURRENT Q3 = 2N3762
] PROBE D2540M 4,05, .
0.001 uF' IN4933 5> 1g CURRENT Q6,Q7 = CA3725 QUAD
SO 180 {479 PROBE TRANSISTOR
vee ASLs ARRAY.

*THIS CONNECTION
SHOULD BE MADE AS
CLOSE AS POSSIBLE TO
COLLECTOR OF
TRANSISTOR UNDER TEST

- KRN

NOTE: BATTERY SYMBOLS Ve . Vpy Va2,
Va(cLamp) INDICATE RIGOROUSLY FILTERED
VOLTAGE SOURCES AT THE CIRCUIT TERMINALS
TO ACCOMODATE THE FAST ty AND t; TIMES
AND HIGH CURRENTS PRESENT IN THE CIRCUIT.

NOTE: SW| CLOSED FOR tr, tg, tf. SWI OPEN FOR t¢.

MIN B2 =
ADJ. FOR IBZ 92CM-30382R!
FREQ= 500 Hz

0.005 uF
240

Fig. 16 - Circuit for measuring switching times.
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SwitchMax' Power Transistors

2N6674, 2N6675, RUH6674, RUH6675

WAVEFORMS
Ig—
B X390 %
AQIO %
5 o[ -
[~
. | W090 %
2y 1 |
Em S R
oY 1 |
ca c ]
I | €90 % Y890 %
i3 !
e |
E ce BPI0 % ZQ10%
iy
NS
=8 Y= A-B = X-Y
:g“ t, = B-C Y- v-z
=: tganution = X-W
o] Tor LI NOTE. TRANSITION TIME
0% Voex I.___ t t 10% Ic (PEAK) FROM 90% Ig, TO 90% I, MUST N
6205-30389R1 BE LESS THAN 0.5 us. 92Cs- 30381
Fig. 17 - Oscilloscope display for normalized measurement of Fig. 18 - Phase relationship between input and output currents
clamped inductive switching time (tc). showing reference points for specification of switching
times.




SwitchMax' Power Transistors

2N6676, 2N6677, 2N6678, RJH6676, RJH6677, RUH6678

15-A SwitehMax Power Transistors

High-Voltage N-P-N Types for Off-Line Power Supplies and

Other High-Voltage Switching Applications

Features: Applications:

® Fast switching speed u  Off-line power supplies

= High voltage ratings: m  High-voltage inverters
Veex = 350 V to 450 V ® Switching regulators

m Low Vce(sat)atlc=15A

The RCA 2N6676,2N6677 and 2N6678, RUH6676, RJH6677,
and RJH6678 SwitchMax series of silicon n-p-n power
transistors feature high-voltage capability, fast switching
speeds, and low saturation voltages, together with high
safe-operating-area (SOA) ratings. They are specially
designed for off-line power supplies, converter circuits, and
pulse-width-modulated regulators. These high-voltage,
high-speed transistors are tested for parameters that are
essential to the design of high-power switching circuits.
Switching times, including inductive turn-off time, and
saturation voltages are specified at 100°C to provide
information necessary for worst-case design.

The 2N6676, 2N6677, and 2N6678 transistors are supplied
in steel JEDEC TO-204AA hermetic packages. The RUH6676,
RJH6677, and RJH6678 transistors are supplied in JEDEC
TO-218AC plastic packages.

MAXIMUM RATINGS, Absolute-Maximum Values:

RJH6676 RJH6677

* Veev

Vee=-15V ..ot 450 550

* Veex (Clamped)

Vee=-15V .o 350 400
300 350

COLLECTOR
FLANGE

File Number 1165

TERMINAL DESIGNATIONS

C
(FLANGE)

2N6676
2N6677
2N6678

92CS- 27516

JEDEC TO-204AA

O

TOP VIEW

C RJH6676
RJH6677
RJH6E678

JEDEC TO-218AC

RJH6678 2N6676

650 450

450 350
400 300

2N6677

550

400
350

92C$5-40257

2N6678

650

450
400

Teupto25°C...oviniiiiiniieiininnnnnns

Tc above 25°C, derate linearly ....

14

s
IS PrPP»<<< <

B T -65 to 150

T,
At distance = 1/16 in. (1.58 mm) from
seating plane for10smax. ...............

T .

At distance = 1/8” in. (3.177 mm) from

235

-65 to 200

235

°C

seating planefor10smax. ...............

* In accordance with JEDEC registration data (2N6676, 2N6677, 2N6678 only).
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SwikchMax Power Transistors

2N6676, 2N6677, 2N6678, RUH6676, RUJH6677, RUH6678
ELECTRICAL CHARACTERISTICS

TEST CONDITIONS LIMITS
VOLTAGE | CURRENT | 2N6676 | 2N6677 | 2N6678
CHARACTERISTIC V de Adc | RJHB676 | RJHEE77 | RUHEE78 | UNITS

Vce [ Vee | Ic | Is_[Min.[Max.[Min.[Max.| Min.[Max.

Te=25°C
450 | -1.5 —Joa ] =T7T-T-=1T-
* | tcev 550 | -1.5 — | =] =101 | =] = A
650 | -1.5 — | =] =1=1=101 m
* | leso -8 0 —_ 2 — 2 — 2
* | Veeo(sus)b 0.2a 0 (300 — [350| — [400| — Vv
* [hee 3 158 8 |— |8 | —]8 | —
* [ Vee(sat) 158 | 3 | — [156| — [16] — [15
. 158 3 [—=T1[=1T11=11
Vee(sat) 158 | 3 | — |15 — 15| — |15 v
VeexP
(Clamped Esyy) -6 15 3 |[350| — |400| — [450| —
L=50 uH, Res=2 Q
lom 30 5.9 Tt =111 =1T1]- s
100 0.25 1| =1 | =11]=
* [Thee =5 MHz 10 1 3 [10] 3 [10] 3 ]10
fr 10 1 15 [ 50 | 15 [ 50 | 15 | 50 MHz
* ' Covo 1=0.1 MHz 10¢ 150 | 500 | 150 | 500 | 150 | 500 pF
" [ tad -6 15 3 [ —Jo1[ —TJo1 ] —To1
*ltd -6 15 3 — |o6| — o6 —]o06
* [t -6 15 | 3 [ — [25| — |25 — |25
* | td -6 15 3 | — (05| — 05| — |05 us
* tc'
Vee=200 V,
L=50 uH, -6 15 | 3¢ | — |05| — |05 — |05
Rc<1350Q
Tc=100°C
450 [ -15 — 1] =T=1=71=
| lcev 550 | -15 — = =11 | == mA
650 | -1.5 — =] =f=]=11
* { Vce(sat) 158 3 [— 2] =1T2T1T-12 v
*[td -6 15 3 [— [ 1 [—=[1]—1]1
* [t d -6 15 | 3¢ [ — [ 4 [ =4[ —14
*[td -6 15 ] 3 [—[1[—11[—1]1
* tc' us
Vec=200 V,
L=50 uH, -6 15 | 3¢ | — |08 | — |08 | — |08
~ Rc=<1350
* [RO,c  2N6676, 2N6677, 2N6678 10 5 — [ 1 =71 T=T1 °C/W
ROc RJHE676, RJHE677, RIHE678 10 5 — [071] — Jo71] — Jo.71] °c/w_|

8pulsed: pulse duration=300 us, duty factor < 2%.

BCAUTION: The sustaining voltage Vceo(sus) and Vcex MUST NOT be measured on a cyrve tracer.
*In accordance with JEDEC registration data (2N6676, 2N6677, 2N6678 only).

chs value.

dvcc=200 V, 1,220 ps.

€lg1=-lg2.

fCollector clamped to Vcex.
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SwitchMax' Power Transistors

2N6676, 2N6677, 2N6678, RUJH6676, RUJH6677, RUH6678

100

DC OPERATION
DISSIPATION LIMITED

CASE TEMPERATURE (T¢) =25°C
(CURVES MUST BE DERATED LINEARL)
WITH INCREASE IN TEMPERATURE)

COLLECTOR CURRENT (ILc)—A

Vcgo (MAX.)= 300V (2N6676, RIHEE76)
Vego (MAX)x 350 V(2N66 77, RIHEE77)
VCEQ(MAX.)=400 V(2N66 78, RIHEE78)

0.1

COLLECTOR-TO-EMITTER VOLTAGE (Vcg) — V
92CM-30390R3
Fig. 1 - Maximum operating areas for all types (T¢c = 25°C).

& NOTE: CURRENT DERATING AT CONSTANT VOLTAGE
o APPLIES ONLY TO THE IMITED PORTION
Q OF MAXIMUM-OPERATING-AREA CURVES DO
[ba  [NOT DERATE THE SPECIFIED VALUE FOR ic MAX.
o}
I ' &
Zz
: f i
H H
o 3 s
i o8 H 2
= sasuw z S/p< »
5 §° - 1T 3
75 LS 2, w H
= o ik o%q i
i
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& g gg P
N = 176
4 ] inl
N, ct HH
HIMRE s T
o — sEsEREn S H o 25 50 il 100 125 150 175 200
0 25 50 75 100 25 150 175 0 225 25 CASE TEMPERATURE (TC)-°C

CASE TEMPERATURE (T¢)—*C 92C5-19663

92CS-20835
Fig. 2 - Dissipation and Isp derating curves for 2N6676, 2N6677, Fig. 3 - Dissipation and Isy, derating curves for RIH6676, RIH6677,
and 2N6678. and RJH6678.
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Fig. 4 - Typical thermal-response characteristic for all types. Fig. 5 - Typical dc beta characteristics for all types.

92€$-30385
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SwitchMax Power Transistors

2N6676, 2N6677,

i
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1T
T
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b‘ S
COLLECTOR CURRENT (Ic) — A
92CS-303686

al
o

Fig. 6 - Typical collector-to-emitter saturation voltage

characteristics for all types.

2N6678, RUH6676, RJH6677, RJH6678

419 1c/8

7
‘00.0

BASE - TO-EMITTER SATURATION
VOLTAGE [Vgg(sat)]—v

< s
Ry

en®!

04

1 0 100
COLLECTOR CURRENT (Ic) —A
92Cs-30376

' Fig. 7 - Typical base-to-emitter saturation voltage characteristics

for all types.
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2.
3 2
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couLecTon CURRENT (I¢) — 920830377 COLLECTOR- TO-EMITTER VOLTAGE (Vgg) — V

92CS-30374

Fig. 8 - Typical small-signal forward current transfer ratio
characteristic for all types (f = 5 MHz).

Fig. 9 - Typical output characteristics for all types.
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Fig. 10 - Typical saturated-switching-time characteristics at T, = Fig. 11 - Typical saturated-switching-time characteristics at T, =

25° C as a function of collector current for all types. 100° C as a function of collector current for all types.
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SwitchMax Power Transistors

T uncrion
: 2 | TEMPERATURE (Ty) =100°C

J_uaw Ig,*3A Vgg =-5V 8
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Fig. 12 - Typical saturated-switching-time characteristics at T, =
100° C as a function of collector current for all types.
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Fig. 14 - Typical common-base input (Cie) or output (Cobo)
capacitance characteristics for all types.
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Fig. 13 - Typical saturated-switching-time characteristics as a
function of junction temperature for all types.
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Fig. 15 - Maximum operating conditions for switching between
saturation and cutoff for all types.

ADJ. FOR Ig|

R =13.5 a/30W
NON IND

Ql, Q2 = 2N6354

Q3 = 2N3762
4,05,
Q6,Q7 = CA3725 QUAD
TRANSISTOR
Vee ASLs ARRAY.
SPECIFIEDT-

* THIS CONNECTION
SHOULD BE MADE AS
CLOSE AS POSSIBLE TO
COLLECTOR OF
TRANSISTOR UNDER TEST

* % KELVIN SENSING

FREQ=500 Hz

2 =
ADJ. FOR Igp

CONNECTION

NOTE: BATTERY SYMBOLS V¢c , Ve, Vp2:
VB(cLAMP) INDICATE RIGOROUSLY FILTERED
VOLTAGE SOURCES AT THE CIRCUIT TERMINALS
TO ACCOMODATE THE FAST t; AND t¢ TIMES
AND HIGH CURRENTS PRESENT IN THE CIRCUIT.

NOTE: SWi CLOSED FOR tr,ts, t¢. SWI OPEN FOR tc.
92CM-30382RI

Fig. 16 - Circuit for measurement switching times.
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SwitchMax Power Transistors

2N6676, 2N6677, 2N6678, RUH6676, RUH6677, RJH6678

ICE Veex Bess

MALIZED COLLECTOR CURRENT (I¢)
AND COLLECTOR VOLTAGE (Vcg)

-
Riis

O
10% Vegx -

l-— te _-I L 10% Ic (PEAK)

92CS-30389RI

Fig. 17 - Oscilloscope display for normalized measurement of
lamped inductive hing time (tc).

WAVEFORMS

Toi— X090 %
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NOTE: TRANSITION TIME
FROM 90% 's, TO 90% '8y MUST

BE LESS THAN 0.5 us. 92CS-3038IRI

Fig. 18 - Phase relationship between input and output currents
showing reference points for specification of switching
times.




SwiltchMax Power Transistors

2N6686, 2N6687, 2N6688

25-A SwitchMax
Power Transistors

N-P-N Types for
Power Supplies and Other High-Voltage
Switching Applications

Features:

B High-temperature parameters guaranteed
B Fast switching speed

® Low Ve (sat)

m Steel hermetic TO-204AA Package

The RCA-2N6686, 2N6687, and 2N6688® SwitchMax ser-
ies of silicon n-p-n power transistors feature high-voltage
capability, fast switching speeds, and low saturation volt-
ages, together with high safe-operating-area (SOA) rat-
ings. They are specially designed for converters, inver-
ters, pulse-width-modulated regulators and a variety of
power switching circuits. These high-current, high-speed
transistors are 100-per-cent tested for parameters that
are essential to the design of high-power switching cir-
cuits. Switching times, including inductive turn-off time,

File Number 1171

TERMINAL DESIGNATIONS
C
3 (FLANGE'
@
8
92CS- 27516

JEDEC TO-204AA

and saturation voltages are guaranteed at 125°C as well as
at 25°C, to provide information necessary for worst-case
design.

The 2N6686, 2N6687, and 2N6688 transistors are supplied in
steel JEDEC TO-204AA hermetic packages.

®Formerly RCA Dev. Type Nos. TA9119A, TA9119B, TA9118C,

respectively.

MAXIMUM RATINGS, Absolute-Maximum Values:

* Vgev

VBE= —15V.......oiiiiiiiiiiiie

* Voex(Clamped)

VBE= =15V ...

: R o7 o T
R - e

Toupto25°C........oiiiiiil

Tc above 25°C, derate linearly . ............
Tstg, TJ ..................................
T

L
At distance > 1/16 in. (1.58 mm) from

seating planefor10smax. ................

*

In accordance with JEDEC registration data.
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2N6686  2N6687  2N6688
..... 260 280 300 v
..... 210 230 250 \
..... 160 180 200 \
..... 8 v
..... 25 25 20 A
..... 25 25 20 A
..... 50 A
..... 8 A
..... 200 w
..... 1.14 wi°C
..... - 65to 200 °C
..... 235 °C




SwilchMax Power Transistors
2N6686, 2N6687, 2N6688
ELECTRICAL CHARACTERISTICS T¢ = 25°C
TEST CONDITIONS LIMITS
CHARACTERISTIC VOLTAGE CURRENT 2N6686 2N6687 2N6688 UNITS
Vdc A dc
Vce Vee Ic ls Min. | Max. | Min. | Max. | Min. | Max.
lcev 260 | -1.5 — - - 50 — - — -
280 | -1.5 - — — - - 50 - —
uA
300 | -1.5 - - - — - - -_ 50
leso - -8 0 — — 100 — 100 - 100
Vceo(sus)b — - 0.2a 0 160 — 180 — 200 — | v
hre 2 — 18 — 30 — 30 — 25 —
2 - 108 — 25 100 25 100 20 80
2 — | 208 | — - - - - 15 - -
2 - 258 - 15 - 15 — - —
Vee(sat) — — 208 2 - — — — — 1.8
- — 258 25 - 1.8 — 1.8 — —
Vce(sat) — — 208 2 — — — — — 1.5
- - 258 25 - 15 - 1.5 - — %
VeexP
(Clamped Es)
L =25 gH, - -4 25 3 210 — 230 - 250 —
Res =100
Isi 18 — 11.1 — 1 — 1 - 1 — s
el 10 - 1 - 4 20 4 20 4 20 -
f=5MHz
fr 10 — 1 — 20 100 20 100 20 100 | MHz
Cobo
{04 MHz 10¢ - - - 300 | 650 | 300 | 650 [ 300 | 650 pF
toed — -4 20 2 — — — — — 0.1
— -4 25 25 — 0.1 — 0.1 — -
td - -4 20 2 — — — - - 0.60
- -4 25 25 — 0.60 - 0.60 — —
t,d — -4 20 2e — — — — — 1.50
- -4 25 2.5 - 1.50 - 1.50 — —
td — | @ [ 20 |22 | = | = [ = [ = = o= |
— -4 25 2.5€ — 0.25 — 0.25 - -
te Vec=80V,
L=25uH,Rc<4Q, - -4 20 3e — — — — — 05
Collector clamped — -4 25 3e — 0.5 — 0.5 - —
to chx
33




SwitchMax Power Transistors

2N6686, 2N6687, 2N6688
ELECTRICAL CHARACTERISTICS (cont'd)
TEST CONDITIONS LIMITS
CHARAC- VOLTAGE |CURRENT
TERISTIC Vdc Adc 2N6686 2N6687 2N6688 UNITS
Vee lvBE Ic I Ig |Min.| Max. | Min. | Max. | Min.| Max.
Tc=125°C
260 | —-1.56 — 0.5 - - -1 -
*| IcEy 280 -1.5 - - - o5 -] - mA
300 ] —1.5 - - — - — 0.5
208 2| - | - - - - 1.5
*| Vegtsat) 2wafas | —| 15| —| 18| | - v
202 -] - _| - | o8
* —
trd “los |25 | - | o8| -] o8| —| -
20 2 - - - - — 25
* —_
tsd “los |2se| | 25| - | 28| —| - us
20 2 — - — — - 0.8
* _
trd l2s 25| —| o8| -] o8| -| -
*( g
VCC=80 V,
L=22#H, —420 | 3¢| - | = - - - 038
Rc=<4q, 425 | 3¢ —| o8| - | o8| -| -
Collector
Clamped to
VCEX ‘
YA 10| I'sT T -Toss[ —Tos7s | —Jo0875 [ c/w |
| I | [ I | | | | ] ] ]
* |n accordance with JEDEC registration data. c VCB value.
@ Pylsed: pulse duration = 300 us, duty factor <2%. d Vee =80V, tp= 20 us

b CAUTION: The sustaining voltage Veeolsus) and Vepy

e | = —|
MUST NOT be measured on a curve tracer. B4 B2

PULSE OPERATION*

| S
i
s
B
5

5 %FOR
™ NONREPETITIVE
[TH__PULSE

COLLECTOR CURRENT (Ig)—A

[CURVES MUST BE DERATED LINEARL
SWITH INCREASE IN TEMPERATURE)

i
2 4 6 8 0 2 4 6 a|00 2 4 6 elOOO

COLLECTOR-TO-EMITTER VOLTAGE (Vgg)—V 92CM-3145|
Fig. 1-Maximum operating areas for all types (Tg = 25°C).




SwitchMax' Power Transistors

PERCENT OF RATED CURRENT
3

I T CONTT =
0 25 80 75 100 125 150 75 200 225 250

CASE TEMPERATURE (Tc)—°C 92¢5-26835

Fig. 2 — Dissipation and Is,, derating curves for all types.

COLLECTOR-TO-EMITTER VOLTAGE
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ASE_TEMPERATURE (T¢)=125°C|

00 [epemmer
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)

DC FORWARD-CURRENT TRANSFER RATIO
heg)
o
3
3

05 40

10
COLLECTOR CURRENT (Ic) —A 92cs-31452

Fig. 4 — Typical dc beta characteristics for all types.

-2[1g=I¢/10

AVAY

. -40’ °//
QAT RE(TC ‘L}‘f'/

[Vee(sAT)]—V
o
T
)
m
oy
a
5

o

BASE-TO-EMITTER SATURATION VOLTAGE
o
*

02|
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COLLECTOR CURRENT (Ig)—A 92Cs-31454
Fig. 6 — Typical base-to-emitter saturation voltage

characteristic for all types.

2N6686, 2N6687, 2N6688
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Fig. 3 — Typical thermal-response characteristic for all types.

o
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<
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3
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z
]
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4
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S
:
o
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E fesec
o
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w 125°C
] 9%
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© o
2
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COLLECTOR CURRENT (Ic)—A  gpcs-31453

Fig. 5 — Typical collector-to-emitter saturation voltage
characteristics for all types.

CASE TEMPERATURE (T¢) = 25°C
COLLECTOR - TO-EMITTER VOLTAGE (Vcg) =10
FREQUENCY = 5 MHz

RATIO (htg)
» [

SMALL-SIGNAL FORWARD - CURRENT TRANSFER
~

o 04 08 12 [ 2 24 28

COLLECTOR CURRENT (Ig)—A ‘

92CS-31455
Fig. 7 — Typical small-signal forward-current transfer ratio
characteristic for all ypes (f =5 MHz).




. SwitchMax Power Transistors

2N6686, 2N6687, 2N6688

4OHHHTH
HH CASE TEMPERATURE (T¢) = 25°C
35—_*,“..
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o

o

v

z

& 20

S 0.5

© =
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£ .3

S i i
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o
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o CURRENT (Ip) =0.1

iR AN ARNAR S AR

| '8 BN EREEENENEERRERE NN
t IRAnnd AR R EEREREE

L_ofi T
[}) 4 6 8 [ 12 14 3 8 20

COLLECTOR~TO-EMITTER VOLTAGE (Vgg) — V. 92¢s-31456

Fig. 8 — Typical output characteristics for all types.

CASE TEMPERATURE (Tg) = 25°C
Ig=I¢/10
Ip;*Ip, Vec*80V

N

o Oo

S

tr L

RISE, STORAGE,AND FALL TIMES (t;,tg.t¢) — ps
3

=4

0 5 20 25 30

COLLECTOR CURRENT (Ic)—A
92Cs-31458

Fig. 10 — Typical saturated-switching-time characteristics as a
function of collector current for all types.

3

CASE TEMPERATURE (Tc) = 25°C
[ FREQUENCY (f ) =0.1 MHz

3
o

/

\Q

~

S

COMMON -BASE INPUT CAPACITANCE (Cibo) —pF OR
[COMMON -BASE OUTPUT CAPACITANCE (Cobo) - pF

<3
o

1 10 4 100 400

COLLECTOR ~TO ~BASE VOLTAGE (Vgg)—V OR
EMITTER~TO~BASE VOLTAGE (VEg)—V 92cs-31459
Fig. 12 — Typical common-base input (Cio) or output (Cobo)
capacitance characteristic for all types.

Tp, = 18, 3A
07| vgc=80V
tp =20 us
L =25 uH

o o o
o > o

CLAMPED TURN-OFF TIME (t¢) — ps
o
o

] 4 8 2 16 20 24 28
COLLECTOR CURRENT (Ig) —A 92CS-31457

Fig. 9 — Typical clamped turn-off time characteristics for all

types.
2 109 CASE TEMPERATURE (Tg) =125°C
Toe Ig=I¢/10
z \ Ig,Ig, Vcc=80V
£ \ N
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El Wt
g 4
| \
b —
x
0l -
10 5 20 25 30 35

COLLECTOR CURRENT (I¢) —A 92CS-31460

Fig. 11 — Typical saturated-switching-time characteristics at Tc =
125°C as a function of collector current for all types.
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Fig. 13 — Maximum operating conditions for switching between
saturation and cutoff for all types.




SwilchMax Power Transistors

2N6686, 2N6687, 2N6688

T

=)

ECTOR VOLTAGE (Vcg)

ZQ10%

S
4

92CS-3038IRI

o
I

tg=A-B

8!

1= X=Y

AND COLLI

t,=8-C

4 =Y-2

aeses

NORMALIZED COLLECTOR CURRENT

0

transition = X—W

by v

10% veex )

Fig. 14 — Oscilloscope display for normalized measurement of
clamped inductive switching time (tc).

]

NOTE: TRANSITION TIME
FROM 90% Ig, TO 90% Ig, MUST

BE LESS THAN 0.5 us.

Liow I (PEAK)

92CS-30389R!1

Fig. 15 — Phase relationship between input and output currents
showing reference points for specification of switching

iua

50 uF
20V
oL

20 uS

MIN
FREQ=500 Hz

IN914 A

22K

0005 uF

50 O

times.
13
NC
ADJ FOR Igj
R =4Q/30W
NON IND
25 uhH SwWi
Ql, Q2 = 2N6354
I CURRENT Q3 = 2N3762
PROBE !! D2540M Q4,Q5,
Ig CURRENT Q6,Q7 = CA3725 QUAD
PROBE TRANSISTOR
DEVICE
UNDER | Vcc AS_L+ ARRAY
TEST |SPECIFIEDT -
" s * THIS CONNECTION
y UEEL SHOULD BE MADE AS
VE,‘LAMP;{ CLOSE AS POSSIBLE TO
L vg(cLamP)| * VCEX] COLLECTOR OF
T av TRANSISTOR UNDER TEST
X% * » KELVIN SENSING
o) CONNECTION
NOTE BATTERY SYMBOLS V¢c , Vg« Vg2»

VB(cLAMP) INDICATE RIGOROUSLY FILTERED
VOLTAGE SOURCES AT THE CIRCUIT TERMINALS
TO ACCOMODATE THE FAST t; AND t; TIMES
AND HIGH CURRENTS PRESENT IN THE CIRCUIT
NOTE SWI CLOSED FOR tr,ts, tf SWIOPEN FOR t¢
92CM-31462

VB2
ADJ FOR Igy

Fig. 16 — Circuit for measuring switching times.




ShwikchMax Power Transistors

2N6738, 2N6739, 2N6740

5-A SwilchMax
Power Transistors

High-Voltage N-P-N Types for Off-Line
Power Supplies and Other High-Voltage
Switching Applications

Features:

® High-temperature parameters guaranteed

W Fast switching speed

W High voltage ratings:
Veex = 350 V to 450 V

B Low Vce(sat)atlc=5A

B VERSAWATT package

Applications:

4

The RCA 2N6738 and 2N6739 and 2N6740® SwitchMax
series of silicon n-p-n power transistors feature high-
voltage capability, fast switching speeds, and low saturation
voltages, together with high safe-operating-area (SOA)
ratings. They are specially designed for off-line power
supplies and are also well suited for use in a wide range of
inverter or converter circuits and pulse-width-modulated
regulators. These high-voltage, high-speed transistors are

®*Formerly RCA Dev. Type Nos. TA9141A, TA9141B, and TA9141C,
respectively.

B Off-line power supplies
m High-voltage inverters
B Switching regulators

File Number 1291

TERMINAL DESIGNATIONS

3
:}#

PN ——

(FLANGE) O

TOP VIEW 8
92CS-39969

JEDEC TO-220AB

100-per-cent tested for parameters that are essential to the
design of industrial high-power switching circuits. Switch-
ing times, including inductive turn-off time, and saturation
voltages are guaranteed at 125°C to provide information
necessary for worst-case design.

The RCA-2N6738, 2N6739, and 2N6740 series transistors
are supplied in the JEDEC TO-220AB package.

MAXIMUM RATINGS, Absolute-Maximum Values:

VCev
VBE=—15V ..

Vcex(Clamped)

Toupto25°C ...t
Tc above 25°C, derate linearly.............

Tstg, LI T

- T
At distance = 1/8" in. (3.17 mm) from

seating plane for 10 s max. ..............

*In accordance with JEDEC registration data.

2N6738 2N6739 2N6740

..... 450 550 650 \

350 400 450
300 350 400

..... 100 w
..... 0.8 w/°C
..... —_— 6510150 ___ °C

..... 235 °C




SwitchMax' Power Transistors

ELECTRICAL CHARACTERISTICS 2N6738, 2N6739, 2N6740
TEST CONDITIONS LIMITS
CHARAC- VOLTAGE|CURRENT| )\ 6738 | 2n6730 | 2n6740 [UNITs
TERISTIC V dc A dc
Vce|VBE| lc | IB [Min.|Max. Min.lMax. MiniMax.
Tc=25°C
450 [-15 —JToi ] —=7T—-T-T—
‘| lcev 550 |—1.5 = Bl e AN e e P
650 |—1.5 —| - |=1—=1]1—=1]01
1 lEBO -8 0 —_ 2 — 2 — 1 2
* Vceo(sus)b 0.2al 0 |300] — [350] — f400[ — v
‘| hEE 3 5a 10| 40 [ 10 [ 40 | 10| 40
*| VBE(sat) sal1 | —]16]—]16]—]|16
. sal 1 | —| 1| —]1]—]1
VCE(sat) ga|a | | 2| —lo|_]o02
*| veexb v
(Clamped Eg/p) -5 | 5 | 1 |350] — |400| — [450| —
L1704, —5 | 8 |3e 200 — 250 — [300| —
RBp=5 Q
“l1s/b 25 4 05 — (o5 | — |05 — s
*[ Ihfe| =5 MHz 10 0.2 3| 123 [12]3]12
T 10 0.2 15| 60 | 15 | 60 | 15 | 60 | MHz
| Cobo f=0.1 MHz 10¢ 50| 300 50 {300 | 50 [ 300 | pF
[ tgd 5 1 —J o1 —TJot]—=T7o1
“f4,d 5 {1 |—]os5]—jos5[—]o05
*| tsd 5 [1e| -] 25] —]25|—]25
“[ 4 5 |1e | —[o04] —]oa| —1|o04
uS
1o
Vce=125V,
L=170 uh, 5 [1e|—|o04|—|oa|—]0a4
Rc=25Q
Collector clamped
to VCEX
Tc=125°C
450 [-1.5 -1 1 17-=-1=-1T-T1-
*1'ceEv 550 |—1.5 - — | = 1 - — mA
650 |—1.5 — - =] =1=11
*| vee(sat) sal 1 || 2f—]2]|—1]2 v
*[1,d 51 ]—-]o8]—]os|—]o08
*[td s 1] -] 4] —-—14][]—-1]4
*[ d 5 |1e| -] o8] —]os|[—]o8
T
Vecc=125V, us
L=170 1, 5 [1e| -] o8| —|08]|—]0s
Rc=25Q
Collector clamped
to VCEX
*| Rauc 10 5 — | 125] — |125] — |1.25|°C/w
RgJA —] 70} — |70 | — | 70 {°C/W
*In accordance with JEDEC registration data. CVcp value. €lg; =~y

apylsed: pulse duration = 300 us, duty factor < 2%. dVC;C =125V, tp = 20 ps.
bCAUTION: The sustaining voltage VCEO(sus)
and Vcgx MUST NOT be measured on a curve tracer.
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SwitchMax' Power Transistors

2N6738, 2N6739, 2N6740
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Fig. 1 — Maximum operating areas for all types (Tc = 25°C).
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Fig. 2 — Dissipation and derating curve for all
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types. Fig. 3 — Typical thermal-response character-
istic for all types.
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Fig. 4 — Typical dc beta characteristics for all

types.

current for all types.

Fig. 5 — Typical collector-to-emitter saturation
voltage as a function of collector
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Fig. 8 — Typical output characteristics for all
types.
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Fig. 10 — Typical saturated switching time
characteristics for all types.
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SwikehMax Power Transistors

2N6738, 2N6739, 2N6740
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Fig. 7 — Typical base-to-emitter voltage as a
function of collector current for all
types.

CASE TEMPERATURE (T¢)*25°C
Ig;=-Ip=I1A
Vee =125 v

1p=20 us

w

21000}

@ @

o 1

B |

EN 1

12 800 -

=1 E:

g w

el H
&£ F

o)

™ 8

Sw <

=2 400} '3

&F 2

w "

H

a 2

3

o

6
COLLECTOR CURRENT (Ig)—A
925-29987RI

Fig. 9 — Typical saturated switching time
characteristics for all types.
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Fig. 11 — Typical saturated switching time
characteristics for all types.
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SwitchMax Power Transistors

2N6738, 2N6739, 2N6740

CASE TEMPERATURE (Tc)=125°C
By*1A

TIME (fodeaty )— ns

CLAMPED- TURN- OFF, FALL, AND RISE
STORAGE TIME (tg)—pus

COLLECTOR CURRENT (Igc)—A

92CS—29990R!
Fig. 12 — Typical saturated switching time
characteristics for all types.
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CASE TEMPERATURE (Tg)=25°C
6f FREQUENCY (f) =| MHz -

S

IS

o

3,

COMMON-BASE INPUT CAPACITANCE (C,bo)— pF OR
COMMON-BASE OUTPUT CAPACITANCE (Copo)— pF

=

0 102 103
COLLECTOR-TO-BASE VOLTAGE (Vgg)— V OR
EMITTER-TO-BASE VOLTAGE (Vgg) —V.

92C5—29992

Fig. 14 — Typical common-base input or output
capacitance characteristics as a
function of collector-to-base voltage or
emitter-to-base voltage for all types.
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Fig. 16 — Oscilloscope display for measurement
of clamped induction switching-time
(tc).

42

~

w
@
3
Q
P
EN i
2
3i° Alie?
fiied =
w
= w
&+ 600 3 =
2 =
[ w
Dw ©
== 40 2 g
o o
o 2
I @
=
3
3
53

CASE TEMPERATURE (Tg)—°C

9205~ 2999181

Fig. 13 — Typical saturated switching time
characteristics as a function of case
temperature for all types.

@

Vego RATING
MINUS 100V

i)

6+
54— — — — —
44

CLAMPED _

n

COLLECTOR CURRENT (Ic)—A
t

|

|

3t |
Tes125°C | Veex RATING

|

|

|

o
COLLECTOR-TO-EMITTER VOLTAGE

Fig. 15 — Maximum operating conditions for
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Fig. 17 — Phase relationship between input and
output currents showing reference
points for specification of switching

times.
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SwitchMax Power Transistors

2N6738, 2N6739, 2N6740

Ic_Ri1_Rz VCEX CLAMP
[5 AT15 15 2 [CLAMPED VEX RATING |
ADJ FOR Ig| [eafsefsa] vceo-100v

R = 25 0/30W
NON IND

Ql, Q2 = 2N6354

I CURRENT

Q3 = 2N3762
PROBE 04,05,
Ig CURRENT D2540M Q6,Q7 = CA3725 QUAD
TRANSISTOR

£ ARRAY

% THIS CONNECTION
SHOULD BE MADE AS
CLOSE AS POSSIBLE TO
COLLECTOR OF
TRANSISTOR UNDER TEST

%% KELVIN (SENSING)
CONNECTIONS
NOTE. BATTERY SYMBOLS Vcg , Vg Vpas
V(cLAMP) INDICATE RIGOROUSLY FILTERED
VOLTAGE SOURCES AT THE CIRCUIT TERMINALS
TO ACCOMODATE THE FAST t, AND t; TIMES
| AND HIGH CURRENTS PRESENT IN THE CIRCUIT.

Vgz =  NOTE: SW| CLOSED FOR tr, s, t;. SWI OPEN FOR tc.
ADJ. FOR Igp

= VB(CLAMP)
6V

:]’

92CM-30458

Fig. 18 — Circuit for measuring switching times.
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SwikehMax Power Transistors

2N6751, 2N6752, 2N6753, 2N6754

5-A SwilchMax

Power Transistors

High-Voltage N-P-N Types for 240 V Off-Line
Power Supplies and Other High-Voltage
Switching Applications

Features:

m High-temperature parameters guaranteed
W Fast switching speed
m High voltage ratings:
Veex =450 V — 550 V
®m Low Vee(sat)atlc=5A
m Steel hermetic TO-204AA package

Applications:

The RCA-2N6751, 2N6752, 2N6753 and 2N6754 Switch-
Max series® of silicon n-p-n power transistors feature
high-voltage capability, fast switching speeds, and low
saturation voltages, together with high safe-operating-
area (SOA) ratings. They are specially designed for off-
line power supplies and are also well suited for use in a
wide range of inverter or converter circuits and pulse-
width-modulated regulators. These high-voltage, high-
speed transistors are 100-per-cent tested for parameters
that are essential to the design of high-power switching

m Off-line power supplies
® High-voltage inverters
B Switching regulators

File Number 1244

TERMINAL DESIGNATIONS

C
( FLANGE)

92Cs- 27516
JEDEC TO-204AA

(200 mil diameter pin isolation)

circuits. Switching times, including inductive turn-off
time, and saturation voltages are guaranteed at 100°C to
provide information necessary for worst-case design.

The 2N6751, 2N6752, 2N6753, and 2N6754 series transistors
are supplied in steel JEDEC TO-204AA hermetic packages.

®Formerly TA9153, TA9153A, TA9153B,

MAXIMUM RATINGS, Absolute-Maximum Values:

Vcev
Vcex(Clamped)

T<25C v
T >25°C, deratelinearly .................
L TR

Tt - v veeeeen et
5

* % »

L
At distance > 1/16 in. (1.58 mm) from

seating planefor10smax...............

* In accordance with JEDEC registration data.

VBE = =15V ittt

VBE = =15Vttt

2N6751 2N6752 2N6753 2N6754

.... 800 850 900 1000 v
.... 450 500 550 550 v
.... 400 450 500 500 v
8 v
5 A
10 A
10 A
5 A
150 w
1 WG
iit — —65t0175 . °C

ive — —65t0200 — . °C

235 °C




SwitchMax Power Transistors
2N6751, 2N6752, 2N6753, 2N6754
ELECTRICAL CHARACTERISTICS
TEST CONDITIONS ) LIMITS
CHARACTERISTIC VOLTAGE | CURRENT |  ,yergy | 2ners2 | UNITS
Vdc Adc
Vee| Ve | Ic | 1B | Min.[ Max.| Min.| Max.
Tc = 25°C
1 1cey 800 | -15 — | 01 — —
850 | -1.5 — — — | 01 mA
*| lEBO -8 0 — 2 - 2
* VegolsusP 02a| o | 40| — ] 450 — v
*[ bgg 3 5a 8 40 8 40
*| Veg(sat) 54 1 — 13 — 13
R 5a| 1 - 1 — 1
Veesay wa) 3| | 3] _1]3 v
Voext
(Clamped Egyp) -6| 5 1€ | 450| — | 500 | —
L = 170 uH
Isib 30 5 1 - 1] = s
* |hf§| f=5 MHz 10 0.2 3 12 3 12
fr 10 0.2 15 60 15 60 MHz
*| Copo f=0.1 MHz 10d 50 | 250 | 50 | 250 pF
*tg® 6| 5 1 — 0.1 — | 01
|t 6| 5 1 - 0.4 - 0.4
*|ts® -6 | 5 1€ — 3 — 3
*1t@ 61| 5 1c —_ 04 — 04 us
* tc
Vee = 250V,
L=170uH, Rg = -6 1] 5 1c — 04 —_ 0.4
50 Q, Collector
clamped to Voex
Tc = 100°C
. 800 | -15 | - 1 - | -
lcev 850 | —15 -] ] ™
*[Veg(sat) 58 1 — 1151 — |15 v
*1t® -6 | 5 1 — 0.6 — | 06
*Its® -6 | 5 1c — 5 — 5
*|te® -6 | 5 1c — 0.7 —_ 0.7 us
* tc
Vee = 2500V,
L =170uH,Rg = -6 |5 1c — 0.7 - 07
*] 50 @, Collector
clamped to Vogex
* — — 0
[Rasc o s [-Jr -] ]wow]
* In accordance with JEDEC registration data.
@ Pulsed duration = 300 us, duty factor € 2%.
b CAUTION: The sustaining voltage Vggo(sus) and Vggx MUST NOT be measured on a curve tracer.
gy = "8, dvgp value ®Vog = 250V, tp = 20 s
45




SwitchMax Power Transistors.

2N6751, 2N6752, 2N6753, 2N6754

46

ELECTRICAL CHARACTERISTICS

TEST CONDITIONS LIMITS
CHARACTERISTIC VO;':'I‘\:GE CU:F::ENT 2N6753 2N6754 | UNITS
VeE | Vee | Ic | 1B | Min.| Max.| Min.] Max.
Tc = 25°C
. 900 | -15 —JTo1 [ =T =
. 1000 | -1.5 — |l =1 =101 A
IEBO -810 - 2 — 2
* Vcgolsusp 028 | 0 | 500 — | 500 — v
*Ihge 3 5a 8 40 8 40
*| VBglsat) 58 | 1 - 13| —1 13
. . 58 | 1 = 1 — 1
Vcelsal) 108 -]l 3]l =13 v
Veex?
(Clamped Egyp) 615 1 | 650| — | 550 | —
L = 170 uH
Isib 30 5 1 =111 = s
*|Ihgg| f=5MHz 10 0.2 12 3 12
fr 10 0.2 15 60 15 60 MHz
* Copo f=0.1 MHz 10d 50 | 250 | 50 | 250 pF
*1tq® -6 | 5 1 - 0.1 - 0.1
*[te 6|5 |1 | — 04| — ]| o4
*[1s® 65 [1€ | —1 3 | — 3
It -6 |5 i€ | — | 04| — | 04 "
* tc
Voo = 250V,
L=170uH, Rg = -6 |5 1c - 0.4 — 0.4
50 Q, Collector
clamped to Vogx
Tc = 100°C
. 900 | -15 — T 11 =71 =
lcev 1000 | 1.5 — | — | =11 mA
*| Voglsat) 5a [ 1 | —]15] — | 15 v
*[te 6|5 |1 | —|o6]| — |06
“[1ee 605 |[1€]—]5]|—] 5
*|y@ -6 | 5 1c - 0.7 — 0.7 us
* tc
Vcc = 250V,
L =170uH, Rg = -6 15 1c —_ 0.7 - 0.7
*1 50 Q, Collector
clamped to Vggx
. 5 — ] 1 — 1 1 ] ow
[Rosc [of Js[ [=T*[=0"]

* In accordance with JEDEC registration data.
@ Pulsed duration = 300 us, duty factor < 2%.
b CAUTION: The sustaining voltage VcEeo(sus) and Voex MUST NOT be measured on a curve tracer.

“lsy = g,

d vgp value

® Voo = 250V, !p = 20 us




SwitchMax' Power Transistors

2N6751, 2N6752, 2N6753, 2N6754
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PULSE OPERATION® E%

MAX.) PULSED Tt rr ity
.

DC OPERATION -
| DISSIPATION- LIMITED =

RO

[ CASE TEMPERATURE(Tg )= 25°C |-
| (CURVES MUST BE DERATED
LINEARLY WITH INCREASE ||’
- IN TEMPERATURE) :
et
*FOR SINGLE

0.1 |— NONREPETITIVE
o= PULSE

COLLECTOR CURRENT (Ic)—-A
>

Vego(MAX)=400V (2N6751)
H VeEo (MAX )=450V (2N 6752)
Vcgo (MAX )= 500V (2N6753,
ceo 2N6754)
A 1A 4

ot

0.01 S /
| 2 4 6 8)p 2 4 6 8|00 H
COLLECTOR-TO- EMITTER VOLTAGE (Vgg)—V
92CS-32041R| 1
Fig. 1 — Maximum operating areas for all type (TcC).
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Fig. 2 — Dissipation derating curves Fig. 3 — Typical thermal-response
for all types. characteristic for all types.
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SwitchMax Power Transistors

2N6751, 2N6752, 2N6753, 2N6754

48

Tpe1c/5

L I
25°C

/
$rreRaT R ¢

o)1

Vg (satt]-V
.

BASE-TO-EMITTER SATURATION VOLTAGI

0
COLLECTOR CURRENT (Ic)~A  g2cs-32046

Fig. 6 — Typical base-to-emitter saturation
voltage as a function of collector
current for all types.
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Fig. 8 — Typical output characteristics

for all types.
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Fig. 10 — Typical saturated switching time
characteristics for all types.
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Fig. 7 — Typical base-to-emitter voltage as a
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types.
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SwitchMax' Power Transistors

2N6751, 2N6752, 2N6753, 2N6754
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Fig. 12 — Typical saturated switching time Fig. 13 — Typical saturated switching time
characteristics for all types. characteristics as a function of
case temperature for all types.
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Fig. 14 — Typical common-base input or output COLLECTOR-TO-EMITTER VOLTAGE

capacitance characteristics as a Fig. 15 — Maximum operating conditions for
function of collector-to-base switching between saturation
voltage or emitter-to-base voltage and cutoff.
for all types.
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Fig. 17 — Phase relationship between input

Fig. 16 — Oscilloscope display for measure- and output currents showing
ment of clamped induction reference points for specification
switching time (tc). of switching times.
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SwitchMax Power Transistors

2N6751, 2N6752, 2N6753, 2N6754

NC

Ic_R1__R2 VCEX CLAMP
5A 16 Q1 CLAMPED VCex RATING

ADJ FOR Ig)
R VBl RL:= 500
NON IND
170 uH Swi
Ql, @2 =2N6354
Ic CURRENT —% Q3 = 2N3762
4 PROBE 4, 05,
0.001 uF 1g CURRENT b2540M Q6,Q7 = CA3725 QUAD
éreo a PROBE TRANSISTOR
DEVICE
UNDER ADqusor %4 ARRAY
TEST (YL TO A
SET Ic * THIS CONNECTION
INoi4 4 Anzeol SHOULD BE MADE AS
22K VeLAMP 4 CLOSE AS POSSIBLE TO
va(cLAMPY]  VCEXZ COLLECTOR OF
0005 puF BV ex TRANSISTOR UNDER TEST
’ *X KELVIN (SENSING)
240 ) CONNECTIONS
A NOTE BATTERY SYMBOLS V¢c, Vg Vg2-
50 uF Vg(cLAMP) INDICATE RIGOROUSLY FILTERED
VOLTAGE SOURCES AT THE CIRCUIT TERMINALS
v TO ACCOMODATE THE FAST t, AND # TIMES
[ 499 | AND HIGH CURRENTS PRESENT IN THE CIRCUIT
L’I*ZO#S - Vgp = NOTE SWI CLOSED FOR tr,ts,ts SWI OPEN FOR 1
MIN ADJ FOR Igp

FREQ= 500 Hz 92CM-32103

Fig. 18 — Circuit for measuring switching times.
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SwitchMax Power Transistors

File Number 1292 2N6771,2N6772, 2N6773

1-A SwilchMax
VERSAWATT Transistors

High-Voltage N-P-N Types for Off-Line TERMINAL DESIGNATIONS
Power Supplies and Other High-Voltage

Switching Applications T E
Features: (n.%nss)_' O :_. ! ¢

® High-temperature parameters guaranteed .
B Fast switching speed — : i
® High voltage ratings: Applications: TOP VIEW
Vcex = 350 V to 450 V m Off-line power supplies 92CS-39969
B Low Vce(sat)atlc=1A B High-voltage inverters
B VERSAWATT package ® Switching regulators JEDEC T0-220A8

The RCA-2N6771, 2N6772, and 2N6773® SwitchMax series Switching times, including inductive turn-off time, and
of silicon n-p-n power transistors feature high-voltage saturation voltages are guaranteed at 125°C to provide
capability, fast switching speeds, and low saturation information necessary for worst-case design.

voltages, together with high safe-operating-area (SOA)

ratings. They are specially designed for off-line power The RCA-2N6771, 2N6772, and 2N6773 series transistors
supplies and are also well suited for use in a wide range are supplied in the JEDEC TO-220AB VERSAWATT plas-
of inverter or converter circuits and pulse-width- tic packages.

modulated regulators. These high-voltage, high-speed

transistors are 100-per-cent tested for parameters that are —_

essential to the design of high-power switching circuits. *Formerly RCA8863A, RCA8863B, and RCA8863C, respectively.

MAXIMUM RATINGS, Absolute-Maximum Values:

2N6771 2N6772 2N6773
*Very
Vae= =18V i 450 550 650 "
* Vcex (Clamped)
Vee= =15V i e 350 400 450 \"
BV GEO w ettt e e e e 300 350 400 \"
IV EBO + e ettt e e 8 \
Lo(SaE) .« e e 1 A
P 1 A
LM+ vttt e e e 2 A
PN 0.6 A
“p,
Teupto25°C L.t e 40 W
Tcabove 25°C, deratelinearly ..................co..u. 0.32 W/°C
R [— L (o T [ — °C
*T,
At distance = 1/8 in. (3.17 mm) from
seating plane for 10smax. .........ovviiiiiinennn.. 235 °C

*In accordance with JEDEC registration data.
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SwilchMax' Power Transistors
2N6771, 2N6772, 2N6773

52

ELECTRICAL CHARACTERISTICS

TEST CONDITIONS LIMITS
CHARAC- VOLTAGE|CURRENT
TERISTIC Vde A do 2N6771 | 2N6772 { 2N6773 |UNITS
veel veel 1c | 18 [Min| Max.| Min| Max.|Min.| Max.
Tc=25°C
450[—1.5 —TJoaT-1T-T-T -
*1lcev 5501 —1.5 - -] =101 -] — mA
650]—1.5 -] =1 —-1—=1=1o1
‘I leBO 8| 0 -1 2 | -1 2 |—] 2
*IVGeo(sus)b 0.2al o [300] — [350] — [400] —
[ VcElsat) 1@lo02| —]10| —]| 10| —|10]| Vv
‘I Vgg(sat) 1@a]o2| —|12]—]12]—]12
1 hee 3 0.3a 20| 100 | 20 100 20| 100
3 18 10| 50 | 10| 50 | 10| 50
*| Veexb
(Clamped Eg/p) -5 1 |o.1e|350| — [400{ — |450] — v
L=450 uH,
RpB=50 Q
[1s/b 100 0.4 05| — |os5| — |o5| — s
*I'Ihtel I=1 MHz 10 0.2 10| 50 | 10| 50 | 10] 50
T 10 0.2 10| 50 [ 10| 50 [10] 50 | MHz
*| Cobo =0.1 MHz 10¢ 20| 60 [ 20] 60 [ 20| 60 | pF
[ tgd 1102 |—[005{—|005[—]0.05
1t d 1 (02| —[04[—|04]—] 04
[ tsd 1 |02e| —| 25| —]|25|—]25
*| td 1 ]o2e| —]06]|—]|06]|—|06
[t s
Vcc=200V,
L=450 uH,
RG=200 0 1 ]o2e| —|06|—|06|—|06
Collector clamped
to VCEX
Tc=125°C
450 [—1.5 -1 =1 -=-1-1-
*|cev 550 |—1.5 —|=]=111=]-=1mA
650 {—1.5 — | == =1-=11
*|VcE(sat) 1@afo2 | —| 2 |- 2 |=]2 v
It d 1 o2 |—]o8|]—]os8]|]—1|o8
115 1 |o2e| — |45 ]| —|45]—]45
It 1 |o2e|— 15| —]|15|— |15
"It
Vcc=200V, us
L=450 uH, 1 Joce|—|15|—]15|—]15
RC=200 Q
Collector clamped.
to VCEX
*|Rgyc 20 1 — |312| — |312| — [312|°Cc/w
RguA —J7o|—-]70]—]70 J°cw
*In accordance with JEDEC registration data. CVcp value. eig, = —lg,.

@Pulsed: pulse duration = 300 us, duty factor < 2%.
bCAUTION: The sustaining voltage VogQ(sus)
and Vcgx MUST NOT be measured on a curve tracer.

dvee =200V, tp = 20 ps.




SwitchMax Power Transistors

2N6771, 2N6772, 2N6773

10 g [CASE TEMPERATURE(Tc )= 25°C

(CURVES MUST BE DERATED
LINEARLY WITH INCREASE

IN TEMPERATURE)

*FOR SINGLE
NONREPETITIVE

COLLECTOR CURRENT (Ic)—A

0.l PULSE
8
6
4
Vceo (MAX) =300V (2N6771)
2 VcEo (MAX) = 350 V (2N6772)
VCEQ (MAX) =400 V (2N6773)
i
t [ T \
i 2 4 6 8y, 2 4 6 849 2 4 6 8509
COLLECTOR-TO~EMITTER VOLTAGE (Vgg)—V
92CM- 3368I |
Fig. 1 — Maximum operating areas for all types.
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Fig. 2 — Derating curve for all types. Fig. 3 — Typical thermal-response character-
istics for all types.
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Fig. 4 — Typical dc beta characteristics for all Fig. 5 — Typical collector-to-emitter saturation
types. voltage as a function of collector
current for all types.
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ShwlfchMax Power Transistors

2N6771, 2N6772, 2N6773
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Fig. 6 — Typical base-to-emitter saturation
voltage as a function of collector
current for all types.
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Fig. 8 — Typical output characteristics for all

types.
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Fig. 10 — Typical saturated-switching-time
characteristics as a function of collector
current for all types.
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Fig. 7 — Typical base-to-emitter voltage as a
function of collector current for all
types.
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Fig. 9 — Typical saturated-switching-time charac-
teristics for all types.
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Fig. 11 — Typical saturated-switching-time
characteristics as a function of case
temperature for all types.




Cobopf

COMMON -BASE INPUT CAPACITANCE (C,po)-pf OR

COMMON - BASE OUTPUT CAPACITANCE (|

CASE TEMPERATURE (Tg )=25°C
6| FREQUENCY (f)= | MHz

10 ] r\

Fig.

10 R 100 1000
COLLECTOR-TO-BASE VOLTAGE (Vcg)-V OR
EMITTER- TO-BASE VOLTAGE (Vgg)—V

92CS-33691

12 — Typical common-base input or output
capacitance characteristics as a
function of collector-to-base voltage or
emitter-to-base voltage for all types.
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14 — Oscilloscope display for measurement
of clamped induction switching time
(to)-

ADJ FOR Ip)

Ic CURRENT

¢ PROBE

0.001 uF $ IN4933 5> 1 CURRENT
L 180 2 470 00 PROBE

2N6771, 2N6772, 2N6773

<

L

QO

H

-

Zos 1+

['4

Toet CLAMPED
© T Tesl2sec Vcex RATING —e
&o0.4 4

2o

[

wo24

3

S o

COLLECTOR-TO-EMITTER VOLTAGE
92CS-33692

Fig. 13 — Maximum operating conditions for
switching between saturation and
cutoff.

t9=A-B

t=B-C

5= X=Y

t=Y-Z

TTRANSITION = X-W
NOTE: TRANSITION TIME
FROM 90% Iy, TO 90% I,
MUST BE LESS THAN 03 s

92C$-30458

Fig. 15 — Phase relationship between input and
output currents showing reference points
for specification of switching
times.

lc R R2 VCEx CLAMP
| A | '301'30 | CLAMPED VX nmrEl

RL= 200Q/10W
NON IND

Ql, Q2 = 2N6354

Q3 = 2N3762
4,05,
D2540M Q6,Q7 = CA3725 QUAD
TRANSISTOR
DEVICE
o e
TES -
SET I¢ * THIS CONNECTION
SHOULD BE MADE AS
VeLAMP o7 CLOSE AS POSSIBLE TO
VCEXA COLLECTOR OF

TRANSISTOR UNDER TEST
*¥ KELVIN (SENSING)

IN9I4 2N
22K
0005 uF
izren
TS0 uF
20V
pd I
20 S o8 = I
3 Vg2 =
MIN ADJ. FOR Ig,

FREQ=500 Hz

CONNECTIONS

NOTE. BATTERY SYMBOLS V¢c . Vg) V|

Va(cLAMP) INDICATE RIGOROUSLY FILTERED
VOLTAGE SOURCES AT THE CIRCUIT TERMINALS
TO ACCOMODATE THE FAST t, AND t; TIMES
AND HIGH CURRENTS PRESENT IN THE CIRCUIT.

NOTE- SWI| CLOSED FOR tr, ts, tg. SWI OPEN FOR tc.

92CM-33693

Fig. 16 — Circuit for measuring switching times.
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SwikchMax Power Transistors

BUW41, BUW41A, BUW41B

5-A SwitchMax
Power Transistors

High-Voltage N-P-N Types for Off-Line
Power Supplies and Other High-Voltage
Switching Applications

Features:

m High-temperature parameters guaranteed

B Fast switching speed

® High voltage ratings:
Veex =350 V to 450 V

W [ow Vce(sat)atic=5A

B VERSAWATT package

Applications:

The RCA-BUW41, BUW41A and BUW41B SwitchMax
series of silicon n-p-n power transistors feature high-
voltage capability, fast switching speeds, and low satura-
tion voltages, together with high safe-operating-area
(SOA) ratings. They are specially designed for use in off-
line power supplies and are also well suited for use in a
wide range of inverter or converter circuits and pulse-
width-modulated regulators. These high-voltage, high-
speed transistors are 100-per-cent tested for parameters

File Number 1275

TERMINAL DESIGNATIONS

3

:#
c | = ¢
(FLANGE) O )

—
TOP VIEW B
92CS~-39969

m Off-line power supplies
m High-voltage inverters
® Switching regulators

JEDEC TO-220AB

that are essential to the design of industrial high-power
switching circuits. Switching times, including inductive
turn-off time, and saturation voltages are guaranteed at
125°C to provide information necessary for worst-case
design.

The BUW41, BUW41A and BUW41B series transistors are
supplied in JEDEC TO-204AB (RCA VERSAWATT) plastic
packages.

MAXIMUM RATINGS, Absolute-Maximum Values:

VCER, RBE =100Q o

Vcev

VBE= =15V oottt

VcEx (clamped)

VBe= —15V oo

ToUP1025°C . ittt
Tg above 25°C, derate linearly ................

T, T
3 (e RN I R R
T 9

At distance = 1/8 in. (3.17 mm) from

seating plane for 10 s max. .......covveivinens

56

BUW41 BUW41A  BUW41B

...... 350 400 450 v
...... 450 550 650 \
...... 350 400 450 \
300 350 400 v

8 '

5 A

8 A

10 A

4 A

....... 100 w
....... 0.8 wreC

-65 10 150 e °C

235 °C




SwitehMax' Power Transistors

ELECTRICAL CHARACTERISTICS

BUW41, BUW41A, BUW41B

PERCENT OF RATED CURRENT
8

Test Conditions Limits
Characteristic Voltage Current BUWA1 BUW41A | BUW41B |Units
V de A dc
VCElVBE I I Ig | Min. [Max. Mln.lMax. Min. [Max.
Tc=25°C
450 [—1.5 — ot |- —=-1]—-1-
Icev 550 |—1.5 -1 =1-197]=|=1 ma
650 | —.5 — — — — — ] 0.1
llEBO —8 | 0 -2 =12 =12
\ Eo(sus)b o2a | 0 300 — |350 | — ]400 | — \)
hee 3 5@ 10 | 40 10 | 40 10 | 40
Vgg(sat) 58 [ 1 [ —[16]—[16]— 16
a — — —
ANEHEHEHN
VeexP
(Clamped Eg/p) —5 5 1€ | 350 | — [400 | — |450 | —
L=170 uH
Rgg =5Q —5 8 3¢ 1 200| — [250| — [300 | —
Is/b 25 4 05] — |05 | — JO5 | — s
|h¢d =5 MHz 10 0.2 3 12 3 12 3 12
fr 10 0.2 15 | 60 15 60 15 | 60 | MHz
Cobo f=0.1 MHz 10¢ 50 (300 [ 50 {300 | 50 [300 | pF
tqd 5 1] —]ot|—jot]|— Jo1
t,d 5 1] —|os|—]os|— |05
td 5 |1e] — 25| — |25 | — |25
t;d 5 | 1e 04| — (04| — [04
te us
Vec=125V,
L=170 uH,
Ao - 2“5 a 5 |1e} — o4 | — |04 |— |04
Collector clamped
to VCEX
2
i
i. ]
£
5 o :’4{( g 2/ )
i HIN it
: CASE TEMPERATURE (Tc): °c Y 0.00! o.0l ‘ 10

92C8-32218

Fig. 1 — Dissipation and I, derating curves

for all types.

0.l
PULSE WIDTH (tp)—s 92cs-29981

Fig. 2 — Typical thermal-response character-
istics for all types.
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SwitchMax Power Transistors

BUW41, BUW41A, BUW41B

58

ELECTRICAL CHARACTERISTICS Continued

: Test Conditions Limits
Characteristic Voltage Current BUW41 BUW41A | BUW41B | Units
V dc A dc
Ve I Vge | Ic I g MIn.I Max.| Min. I Max. Mln.l Max.
Tc=125°C
450 |—1.5 — 1 - — — —
IceEv 550 |—1.5 — —_ — 1 - — mA
650 |—1.5 — — — — — 1
VcEe(sat) 58 1 — 2 — 2 -— 2 \"
t,d 5 | 1] —]os|f —[o8]|—]o08
td 5 |1} —[ 4| —|[ 4 |—] 4
t¢d 5 1] —]o8| —[o08]|—]o08
S
tc
VCC= 125V,
L=170 uH, s |1¢| —|os| — 08| —]os
Rc=25Q
Collector clamped
to VCEX
Rgyc — {125 — (125 — | 1.25|°C/W
Rgya — 70 | — 70 — | 70 |°C/W
apPylsed: pulse duration = 300 us, duty féctor <2%. CVCBvalue‘
bCAUTION: The sustaining voltage VcEeo(sus) and dVCC=125 v, tp=20 us.
Vgex MUST NOT be measured on a curve tracer. eIB1= —lBy.

—a
¢ (MAX.) PULSED
<«
| DISSIPATION- LIMITE
°
H
=
&
3
E CASE TEMPERATURE(T )= 25°C
© (CURVES MUST BE DERATED
« LINEARLY WITH INCREASE
<3 N TEMPERATURE)
!
*
3 FOR SINGLE
° NONREPETITIVE
o. PULSE
cEv (MAX)= 300V (BUW4I)
cev ( MAX.)= 350V (BUW4IAY
0.0l

4 6 81000
92CM-32219

COLLECTOR-TO-EMITTER VOLTAGE (Vgg)—V

Fig. 3 — Maximum operating areas for all types [T¢ = 25°C].




SwitchMax’ Power Transistors

BUW41, BUW41A, BUW41B

200 |COLLECTOR-TO-EMITTER [RED 1c/5]
o VOLTAGE (Vgg)=3 V z .
£ 3 . Te=-40°C _|
%100 e Te = 125°C
g 5 Te = 28°C
woe P>
2 Fal
Z . roe x':‘
@ 125° B
(= w e
Ew \\ Eu /
s \ 59 A
& 25°C M
=) o¢
© \ s
[ La
2 N 520,
; CASE TEMPERATURE (Tc) = ~40°C \ ’,_',
w L]
§ 10 IN é [
8 =1
L] 4
0
01 * ° AR | 0
COLLECTOR CURRENT (Ic)—A  secs-299e2 COLLECTOR CURRENT (Ic)—A  920S-29383M
Fig. 4 — Typical dc beta characteristics for all Fig. 5 — Typical collector-to-emitter saturation
types. voltage as a function of collector
current for all types.
i
i
* 4
Ig=Ig/s COLLECTOR -TO-EMITTER
-’_C_J VOLTAGE (Vgg)= 3V
z I
o w ‘
= I
g> 8 \
S 2 !
52 > |
a3 IS ‘
[ =1 !
=] |58 !
E2, —40C Zo 40°C
Y 25°C iz | T
of — A [ E—— 25°C
T8 | ——chee TEWPERK w =
7 =125,
] < RATURE (TC .
g @ CASE TEMPES )
il
2 4 6 8
) 10 ' COLLECTOR CURRENT (I¢) —A s2cs-20985 10 |
COLLECTOR CURRENT (Ig)—A 92C5-29984
Fig. 6 — Typical base-to-emitter saturation Fig. 7 — Typical base-to-emitter voltage as a
voltage as a function of collector function of collector current for all [
current for all types. types.

CASE TEMPERATURE (T¢)=25°C
I =-Igp=!
Vec=125V

tp*20 us

w
‘I‘ @

3
s a 1
g z |
= e g i~

- © »
3 =1 z
w &~
& & w
I wd =
g H
3 I3 F

?
é z= w

Suw -4
S 2 4 g
3 a* e
<3 i rn
© H

<

3

=]

3] 2 4 6 8 10 2 ] ] 2 3 4 5 6
COLLECTOR-TO-EMITTER VOLTAGE (VeE)—V  szcs- 20088 COLLECTOR CURRENT (Ic)—A s2cs-20987RI
Fig. 8 — Typical output characteristics for all Fig. 9 — Typical saturated-switching-time
types. characteristics for all types.




SwitchMax Power Transistors

BUW41, BUW41A, BUW41B

w

@

x|

2 "
E 1
e Iy
| <
=L <
Wk w
8% z
It L
2=

Sw ¢
P-g @
g 5
o "
E

H

3

o

5
COLLECTOR CURRENT (Ic)—A 92CS—-29988R

Fig. 10 — Typical saturated-switching-time
characteristics as a function of collector
current for all types.

CASE TEMPERATURE (Tc)=125°C
Ig*1A
Igp=-24A

TIME (tedgty )— ns

CLAMPED - TURN - OF F, FALL, AND RISE
STORAGE TIME (t4)—pus

0 ' 2 3 a4 5 6
COLLECTOR CURRENT (Ig)—A 92¢5-29990R)

Fig. 12 — Typical saturated-switching-time
characteristics for all types.

CASE TEMPERATURE (Tg)=25°C
FREQUENCY (f) =1 MHz
}

> 03

bo
T~~~

2

r 0P

9

COMMON-BASE INPUT CAPACITANCE (Cipo)—pF OR
CCOMMON~-BASE OUTPUT CAPACITANCE (Copo) — pF

_Jz

0 102 103
COLLECTOR-TO-BASE VOLTAGE {Vcg)—V OR
EMITTER-TO-BASE VOLTAGE (Vgg)—V  92cs ~29992

Fig. 14 — Typical common-base input or output
capacitance characteristics as a
function of collector-to-base voltage or
emitter-to-base voltage for all types.

60

CLAMPED- TURN-OFF, FALL ,AND RISE

) —ns

TIME (1,

CASE TEMPERATURE (Tc)»25

8’

STORAGE TIME (t4)—us

o I 2 3 4 5 6
COLLECTOR CURRENT (Ic)—A 92C5~29989R|

Fig. 11 — Typical saturated-switching-time
characteristics for all types.

Ic*5A

g °-T8p°1A

Vog #1258V
w 1920
2 o
3
(=]
z 1
LY L
3 )
[higs z
we w
& <600 2
K] -
g= 8
Sw 2
== 400 =
oF o
[ 13
s
2 200}
-
o

0 20 0 80 100 120

CASE TEMPERATURE (Tg)—°C
92CS-29991R1

Fig. 13 — Typical saturated-switching-time
characteristics as a function of case
temperature for all types.

Veeo RATING
MINUS 100V

A
N ®

»
t

1
061
=]
Esp— ———
g
x4+
3
3 CLAMPED
8 ol
b4
o
w
4
2
o
o

|

|

L . |
TesI25°C | Voex RATING

|

|

|

o
COLLECTOR-TO-EMITTER VOLTAGE

92CS-30455

Fig. 15 — Maximum operating conditions for
switching between saturation and
cutoff.




SwitchMax Power Transistors

BUWA41, BUW41A, BUW41B

>
sl
~ |2 =A-B
ET‘:‘] :‘:= BC
Ry tg=X-¥
e t=Y-2
O tTRANSITION = X-W
5, NOTE: TRANSITION TIME
s FROM 90% Ip, TO 90% I,
35 | MUST BE LESS THAN 0.3 us.
!
36 I cfoo % v§90%
o
ow ]
30" |
£ BRI0 % z810%
Eass 2
B 92CS-30458
10% Vgex l.___ te _._.I Liow 1c (pea)
92CS-30389RI

Fig. 16 — Oscilloscope display for measurement Fig. 17 — Phase relationship between input and

of clamped induction switching output currents showing reference

time (t.). points for specification of switching

times.
Ic _R1__R2 VCEX CLAMP
5 A [15 215 © [CLAMPED VCEX RATING
ADJ. FOR Ig; BA|5Q |65Q VCEO — 100 V
R = 25 0/30W

NON IND

Ql, Q2 = 2N6354
Q3 = 2N3762
1 Q4,Q5,
0.001 uF < Q6,Q7 = CA3725 QUAD
<LIi80Q TRANSISTOR
ARRAY.

*THIS CONNECTION
SHOULD BE MADE AS
CLOSE AS POSSIBLE TO
COLLECTOR OF
TRANSISTOR UNDER TEST

*¥ KELVIN (SENSING)
CONNECTIONS
NOTE: BATTERY SYMBOLS Vcc . Vp)+VB2+
Vg (cLaMP) INDICATE RIGOROUSLY FILTERED
VOLTAGE SOURCES AT THE CIRCUIT TERMINALS
TO ACCOMODATE THE FAST t; AND t; TIMES
AND HIGH CURRENTS PRESENT IN THE CIRCUIT.

NOTE: SW! CLOSED FOR tr, ts , t§. SWI OPEN FOR tc.

Ve =
MIN ADJ. FOR Igp
FREQ= 500 Hz 92CM-30458

Fig. 18 — Circuit for measuring switching times.
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SwikchMax Power Transistors

BUX32, BUX32A, BUX32B File Number 1285

6-A SwilchMax

Power Transistors

High-Voltage N-P-N Types for 240 V Off-Line

. . TERMINAL DESIGNATIONS
Power Supplies and Other High-Voltage
Switching Applications € (FLANGE)
Features: ®
m High-temperature parameters guaranteed )
W Fast switching speed
® High voltage ratings: Applications: 8

92Cs- 27516

chx = 450 V— 550 v
B Low Vce(sat)atic=6A

m Off-line power supplies
m High-voltage inverters

m Steel hermetic TO-204AA package ®m Switching regulators

JEDEC TO-204AA
(200 mil diameter pin isolation)

The BUX32 SwitchMax series of silicon n-p-n power tran-
sistors feature high-voltage capability, fast switching
speeds, and low saturation voltages, together with high
safe-operating-area (SOA) ratings. They are specially
designed for use in off-line power supplies and are also
well suited for use in a wide range of inverter or converter
circuits and pulse-width-modulated regulators. These
high-voltage, high speed transistors are 100-per-cent

tested for parameters that are essential to the design of
industrial high-power switching circuits. Switching times,
including inductive turn-off time, and saturation voltages
are guaranteed at 100°C to provide information necessary
for worst-case design.

The BUX32-series transistors are supplied in steel JEDEC
TO-204AA hermetic packages.

MAXIMUM RATINGS, Absolute-Maximum Values:

VCEV

VBE=-15V .t
VCER RBE=S10Q..........iiii,

Vcex (Clamped)

At distance = 1/16 in. (1.58 mm) from
seating plane for 10 s max.

62

BUX32 BUX32A BUX32B
...... 800 900 1000 v
...... 800 900 1000 )
450 500 550 \
400 450 500 v
8 )
6 A
8 A
10 A
4 A
150 w
1.0 W/ C

=65 10 175 e °C
-65 10 200 e °C

...... 235 °C




ELECTRICAL CHARACTERISTICS

BUX32, BUX32A, BUX32B

TEST CONDITIONS LIMITS
CHARAC- VOLTAGE | CURRENT |  g;y35 BUX32A | BUX32B |UNITS
TERISTIC V dc A dc

vee |vee | Ic | 18 | Min.| Max. | Min.| Max.| Min. [Max.
Tg=25°C

800 [-1.5 —JTo i =T =T -—-1-

ICEV 900 |-1.5 —_ — — | 0.1 — —
1000 |-1.5 — | =] = =] = |o4
mA
e REHEE
RBE=102 1000 — | - =1 =] =1oz2
IEBO -8 0 — 2 — 2 — 2
VCEO(sus)P o2al o [400| — [450] — [500] — V
hFE 3 6 8 | 40 | 8 | 40 | 8 | 40
VBE(sat) 6 |12 —[13| —=]13] — [13
6 | 12 | — | 1 . — I 1
VCE(sat) 8 2 | — 12| 12| —~12 v
Vcexb
(Clamped Eg/p) 5 | 6 |12¢]450| — [500| — | 550 | —
L=170 uH
1s/b 30 5 1 — 1 —_ 1 — s
Ihfe| f=5 MHz 10 0.2 3 [ 12 3] 12] 3 12
T 10 0.2 15] 60 | 15] 60 | 15 | 60 | MHz
Cobo f=0.1 MHz | 10¢ 50 | 250 | 50 | 250 | 50 |250 | pF
tqd 6 | 12] —fo1 | —]o1] — Jo1
t,d 6 | 1.2 | — [045] — |0.45] — [0.45
tsd 6 |12¢] — | 30| —[30] — |30
tgd 6 |12¢|] — |04 | — | 04| — |04
tc
VCG=250 V, ks
L=170 uH, 6 |12 — o4 | —|o0a] — |04
RC=50 Q
Collector clamped
to VCEX
TCc=100°C

800 [-1.5 — T 1 — T =1 =T-=
ICEV 900 [-1.5 - =] =11 — | -

1000 | -1.5 — | =l =1 =-1=11 mA
e INEHEE
RBe<=100Q 1000 _ _ _ _ _ 3
VCE(sat) 6 |12 — |15 —| 15| — |15 v
tjd 6 [12] —]oe| —[oe] — Jos
tsd 6 |12 — | 4 [ = a4 | — | 4
tyd 6 |12¢] — o7 | —]o7] — o7
te
VCC=250 V, us
L=170 M, 6 [12¢] — o8| —| o8| — |o8
RG=50 O
Collector clamped
to VCEX

SwitchMax Power Transistors
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SwitchMax' Power Transistors

BUX32, BUX32A, BUX32B

ELECTRICAL CHARACTERISTICS

TEST CONDITIONS LIMITS
CHARAC- VOLTAGE | CURRENT BUX32 BUX32A | BUX32B |UNITS
TERISTIC V de Adc
VCE IVBE Ic l ] Mln.rMax. MIn.I Max. | Min. IMax.
|Reuc Jols | | [ =T1o] =T 10] —T10 Jeow]

apylsed; pulse duration=300 us, duty factor < 2%.
BCAUTION: The sustaining voltage VGEQ(sus)
and VCgx MUST NOT be measured on a curve tracer.

FIc(MAX) PULSE
5

COLLECTOR CURRENT (I¢)—A

2

¢V value.
4V =250 V, tp=20 us.
lg;=-IBy-

Vogo(MAX)= 400V BUX32
VCED (MAX.)=450V BUX32A
Vceo (MAX.)= 500V BUX328

4 6 8 2
COLLECTOR-TO- EMITTER VO!

92CM-

Fig. 1 — Maximum operating areas for all types (T¢).

v
]

PERCENT OF RATED CURRENT

Fo

M

T
|
T

=

175 200

7100 5 B0
CASE TEMPERATURE (Te)—=°C  g2¢s-32042

Fig. 2 — Dissipation derating curve for all types.
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4 6 8i00 2 4 € 81000
LTAGE (Vgg)—V

33404

(]

AY

NORMALIZED TRANSIENT THERMAL RESISTANCE

0.001

ry

0.01 b
PULSE WIDTH (Tp)—

68 8
s
92CS-32043

Fig. 3 — Typical thermal-response characteristic
for all types.




W 8} COLLECTOR-TO-EMITTER
L 6] VOLTAGE (Veg)*3V
S 4
£
s o4
« 125°C
&
[y !
5 6 25°C 4
-
= N\
z \
I — ATURE
€ ICase TEMPERGeC N
o« ; (81
e e—1
§ o 1. \
@
o
w 2
Q
a
4 4
0.1 °® [} 10 100
COLLECTOR CURRENT (Ic )-A
92CS-32044
Fig. 4 — Typical dc beta characteristics for all
types.
Ip=Ic/5
1
~a0°C —
25°C o
5°C
T )
6 RATURE {
1 e e
8a
&
E
ol
] 10
COLLECTOR CURRENT (I c)—A
92CS-32046

Fig. 6 — Typical base-to-emitter saturation
voltage as a function of collector current
for all types.

8lcASE TEMPERATURE (T¢)=25°
HHHHY
0o
3
< 3
1 g
O
H
£
w
£ it
i) 001
:
3
3
3
o)

COLLECTOR-TO-EMITTER VOLTAGE (Vpg)—V

4

92CS-32048RI

Fig. 8 — Typical output characteristics for all
types.

BUX32, BUX32A, BUX32B

2[1g-1./5

w 8°Ic
5

(3]
2 By/A
z ! /&
g @ / 'O
I'4 °
> 2
276 g
34 (S
N AL
= Y AQ
= &
W &
e ol
' <
& 2 &
°
E Zd
=3
© o4

ol

COLLECTOR CURRENT(I¢)-A gpcs-32048

Fig. 5 — Typical collector-to-emitter saturation
voltage as a function of collector current

for all types.

o

COLLECTOR- TO-EMITTER
VOLTAGE (Vgg)=3V

BASE-TO-EMITTER VOLTAGE (Vgg)-V

o

‘ ~40°C ]
—— =25

25° 1=\ 2!
Fure (T
EMPERK
chAsE T

Fig. 7 — Typical base-to-emitter voltage as a

€
COLLECTOR CURRENT (I¢)-A

10

92CS-32047

function of collector current for all types.

¥ [CASE TEMPERATURE (Tc)=25°C:
= I =Ipy*!-2A
= | Vvece250V
é !:9 20ps
M
z
i -
w 1
23 |
= A
g 5
a w
%00t 1y =
3 =
2 w
E‘ B s 2

«
£ ' g

a00F 1,
24, ] °
" t |
a T
& i {
o Sans T
s HM T T
o I HT T 1
3

COLLECTOR CURRENT (Ic)—A

Fig. 9 — Typical saturated switching time

92CS$-33405

characteristics for all types.

SwitchMax' Power Transistors
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SwitchMax Power Transistors

BUX32, BUX32A, BUX32B

2  lcase T (Tg)= 100°C
I |1g-15,7124
= Vee =250 V
) 1p=20us
g HH "
= 1T B
E""‘": A1 }
= =
z : ¥
- LAY F
[l s w
1 600 ) 4
t3 I 4
9 ‘e e
£ o 5
.
(=}
I
&
<:l s t T
2 o H
3 4 5 6
COLLECTOR CURRENT (Ig)-A
92CS- 33406
Fig. 10 — Typical saturated switching time
characteristics for all types.
g CASE TEMPERATURE (T¢)=100°C
- |Tg1-2A,Igp72.4A
T |Vec=250V
:;. to=20ps
5 F
M -
2 Iy
4 )
g M
Ed H
-:' F
& asgl
i 00| g
Q@ «
z 2
5 400 @
-
=
™
=
S LT b =
O 1T T 11
2 4 5
COLLECTOR CURRENT (Ic)-A
92CS-33408

Fig. 12 — Typical saturated switching time

characteristics for all types.

8
Vggo RATING
cE0

T i MINUS 100V

$°1 4

Ls '

& 1

Ear

° : CLAMPED

@ 3

8 7] s 100%c | Veex RATING 7|

ger

| I

3t !

0

COLLECTOR-TO-EMITTER VOLTAGE

92CS-33409

Fig. 14 — Maximum operating conditions for
switching between saturation and cutoff.

66

Ip=12A,Ig,=24A

CASE TEMPERATURE (T¢ )=25°C

Ve =250V
tp =20us

~TURN “OF F, FALL AND RISE TIME(Tg g t, 108

STORAGE TIME (tg)—us

s
1
P, -

1y

Hr jui A
+ Ve 1
s Tt Hh

2 5 [}
COLLECTOR CURRENT (I¢)-A
92C$-33407

Fig. 11 — Typical saturated switching time

characteristics for all types.

kel
s oo

CASE TEMPERATURE (T¢)=25°
FREQUENCY (f)=IMHz
.

0)—pF.

df,’.‘,’ ~pF,

"

[
\bo

2

>

INPUT CAPACITANCE

»

COMMON'BASE-QUTPUY CAPACITANCE (!
3,
~

COMMON- BASE-

=3

3

8 3 02 4 6853
COLLECTOR-TO-BASE VOLTAGE (Vggl—V

OR EMITTER - TO-BASE VOLTAGE(VEg)—V 92C5-32054

Fig. 13 — Typical common-base input or output

capacitance characteristics as a function of
collector-to-base voltage or emitter-to-base
voltage for all types.

Igp-— - tg=X-Y
1 ty=v-2
C TTRANSITION = X-W
CP90 % YR90% nOTE: TRANSITION TIME

FROM 90% '8y TO 90% 73
MUST BE LESS THAN 0.3 us.

BPIO % Z310%

92CS-30458

Fig. 15 — Phase relationship between input and

output current showing reference points for
specification of switching times.




SwitchMax Power Transistors

BUX32, BUX32A, BUX32B
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o
-
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i
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°c’°'> < Veex M
s RATING
=

=3

3
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10% Vegx - l.—_ te _—.I 10% I (PEAK)

92CS-30389R|

Fig. 16 — Oscilloscope display for measurement
of clamped induction switching time (t.).

Ic_R1_Rp VGEX CLAMP
5 A 15 2 [15 2 [CLAMPED VCEX RATING

R_= 500
NON IND

ADJ FOR I

al, a2 = 2N6354
l—< I¢ CURRENT ¢ Q3 = 2N3762
PROBE 3 04,05
0.001 uF > 1g CURRENT Db2540M 6,07 = CA3725 QUAD
Siwoa TRANSISTOR
Lz ARRAY

*THIS CONNECTION
SHOULD BE MADE AS
CLOSE AS POSSIBLE TO
COLLECTOR OF
TRANSISTOR UNDER TEST

*¥ KELVIN (SENSING)
CONNECTIONS
NOTE: BATTERY SYMBOLS Vcc , Vg, Vp2+
Va(cLAMP) INDICATE RIGOROUSLY FILTERED
VOLTAGE SOURCES AT THE CIRCUIT TERMINALS
TO ACCOMODATE THE FAST t; AND t; TIMES
W] AND HIGH CURRENTS PRESENT IN THE CIRCUIT

20V
rod I |
20 uS VB2 =  NOTE: SW) CLOSED FOR tr, ts, t§. SWI OPEN FOR tc.

MIN ADJ FOR Ig,
FREQ= 500 Hz

0005 uF
240

50 uF

92CM-32103

Fig. 17 — Circuit for measuring switching times.
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SwitchMax' Power Transistors

BUX33, BUX33A, BUX33B

8-A SwitchMax
Power Transistors

High-Voltage N-P-N Types for 240 V Off-Line
Power Supplies and Other High-Voltage
Switching Applications

Features:

u High-temperature parameters guaranteed
B Fast switching speed
m High voltage ratings:

Veex =450 V — 550 V

Applications:

File Number 1354

TERMINAL DESIGNATIONS
c
E (FLANGE)
@
@
]
92CS- 27516

B Low Vce(sat)atlc=8A
B Steel hermetic TO-204AA package

B Off-line power supplies
B High-voltage inverters
B Switching regulators

JEDEC TO-204AA
(200 mil diameter pin isolation)

The BUX33 SwitchMax series of silicon n-p-n power tran-
sistors feature high-voltage capability, fast switching
speeds, and low saturation voltages, together with high
safe-operating-area (SOA) ratings. They are specially
designed for use in off-line power supplies and are also
well suited for use in a side range of inverter or converter
circuits and pulse-width-modulated regulators. These

MAXIMUM RATINGS, Absolute-Maximum Values:

Veev

Vas T T Y
Veer RBE S 10 Dttt ittt i ieieeeieeneennennaens
Vcex (Clamped)

VaE e 1 7 2
VEEO ¢t v v s nnsesoonanunsssoesonosnnssssessosnsnensenennns
VEBO ¢« vt v eennsnuenassnesnesnssneenesnnennseneonneennons
Y 724
S
ICM .....................................................
LB vttt ettt e et
Pr

TeUPt025°C L.iiniiiiiiiiieraeineeiiiineennennen

Tc above 25°C, derate linearly .........covvvvivvninnen
L T
Tatg e v e e v esnsnenenosneneneeesnsssnsneesenonsenenasnonaes
T

At distance = 1/16 in. (1.58 mm) from

seating plane for 10 s max. ......ovvvviiiiiiniinnnennns
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tested for parameters that are essential to the design of in-
dustrial high-power switching circuits. Switching times,
including inductive turn-off time, and saturation voltages
are guaranteed at 100°C to provide information neces-
sary for worst-case design.

The BUX33-series transistors are supplied in steel JEDEC
TO-204AA hermetic packages.

BUX33 BUX32A BUX33B

800 900 1000 \
800 900 1000 v
450 500 550 v
400 450 500 v
8 Y
8 A
12 A
15 A
4 A

150 w

1.0 W/°C

-65 to 175 °C

-65 to 200 °C

235 °C




SwitchMax' Power Transistors

ELECTRICAL CHARACTERISTICS BUX33! BUX33A! BUX333
TEST CONDITIONS LIMITS
CHARAC- VOLTAGE CURRENT
TERISTIC V dc A dc BUX33 BUX33A BUX33B UNITS
Vee | Ve lc | 1z | Min. [ Max. | Min. | Max. | Min. | Max.
Tc=25°C
800 -1.5 — 0.1 — — — —
lcev 900 -1.5 — - - 0.1 —_— —
J 1000 [ 15 — — — — — 0.1 mA
lcer | ggg - 02 - - - -
| —_— —_ - 0.2 — —_
Ree =100 | 1000 — — — — — 0.2
leso ‘ -8 0 — 2 — 2 — 2
Vceo(sus)® ‘ 0.2° 0 400 — 450 — 500 — v
hre 3 8 G 40 6 40 6 40
Vge(sat) ! 8 2 — 13 — 1.3 _ 1.3
Vez(sat) ' 182 s | : ]z . v
Veex® w
(Clamped Es) ; -5 8 2 450 — 500 — 550 —
L =170 uH
T [ 30 5 7 — i = i = s
|hte| f =5 MHz [ 10 0.2 3 12 3 12 3 12
fr 10 0.2 15 60 i5 60 15 60 MHz
Cobo f ='0.1 MHz | 10° 50 250 50 250 50 250 pF
ta° 8 2 — 0.1 — 0.1 — 0.1
t° 8 2 — 0.45 — 0.45 — 0.45
ts? 8 2° — 3.0 — 3.0 — 3.0
t° | 8 2° — 0.4 — 0.4 — 0.4
te 1753
Vee: =240V,
L =170 uH, | 8 2° — 0.4 - 0.4 - 0.4
Rc=30Q
Collector clamped
to Veex
Tc = 100°C
1 800 -1.5 —_ 1 - — - -
lev | 900 -1.5 — — — 1 — —
| 1000 | -1.5 — — — — — 1 mA
legn 1 800 ‘ — 3 — — — —
Ree <10 G | 1%:)% _ _ _ 8 _ 3
Vce(sat) ] 8 2 — 1.5 — 1.5 — 1.5 Vv
te® } 8 2 — 0.6 — 0.6 — 0.6
ty° ) 8 2° — 4 — 4 — 4
t° I 8 2° — 0.7 — 0.7 — 0.7
te f us
Vee = 240 V. |
L =170 uH, :
Rc=300Q 5 8 2° — 0.8 — 0.8 — 0.8
Collector clamped |
to Veex l
[_Réuc [ 10 ] 5 | | | — 1 1o —1T10] — | 10 Joow |
“Pulsed; pulse duration = 300 us, duty factor < 2%. Vg value.
"CAUTION; The sustaining voltage Vceo(sus) and Vcex %ee = 240 V, t, = 20 us.
MUST NOT be measured on a curve tracer. gy = —lea.
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SwichMax' Power Transistors

BUX33, BUX33A, BUX33B

Ic (MAX.) PULSED

FOR SINGLE
NONREPETITIVE
PULSE

COLLECTOR CURRENT (I¢)—-A

1 2 4 6 8|0 6 8|00
COLLECTOR-TO- EMITTER VOLTAGE (Vgg)—V

DISSIPATION-LIMITED

Vego(MAX)=400V BUX 33
VCED (MAX)=450V BUX 334
VcEo (MAX):500V BUX 338

8 2 4 6 8000
9 92C5-34809

Fig. 1 — Maximum operating areas for all types (Tc).

S
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~
]

PERCENT OF RATED CURRENT

T
T
T

T

3] 1] SENENERREEEL SRR

25 ™ 100 15 150 75 200

CASE TEMPERATURE (T¢)=°C  gp¢s-32042

Fig. 2 — Dissipation derating curve for all types.

6| VOLTAGE (Vcg)*3V

B ¢ coecTor-To-emTrer |
|

128°C

shae

== TEMPERATUR
&%)--AO‘C N N

! 10
COLLECTOR CURRENT (I )-A
92C8-34810

100

Fig. 4 — Typical dc beta characteristics for all types.
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RESISTANCE
-

> o

[NORMALIZED TRANSIENT THERMAL
€
N,

0.00! 0.0t Y
PULSE WIDTH (Tp)~$
92C8-32043

Fig. 3 — Typical thermal-response characteristic for all types.
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92CS-34807

Fig. 5 — Typical collector-to-emitter saturation voltage for
all types.




SwitchMax' Power Transistors

BUX33, BUX33A, BUX33B

Ig=Ic/4 COLLECTOR- TO-EMITTER
VOLTAGE ‘VCE)' 3V
: : | i
| -eord e — e ) . ~a0°C e e
Z5°C =t ‘.é, r————f 25°C = ?-\2?"5‘—
e ORE (TC 7/—”{
3 CASE TEWPERAT 5 N CASE TEMPE
-3 >
2 T .
]
o =
E H
I
e
S
%
2
a
al o
! COLLECTOR CURRENT (I) A’ ° ! 10
c 92¢5-34812 COLLECTOR CURRENT (Ig)-A 920534814
Fig. 6 — Typical base-to-emitter saturation voltage as a function of Fig. 7 — Typical base-to-emitter voltage as a function of collector
collector current for all types. current for all types.
CASE TEMPERATURE (T¢)=25° CASE TEMPERATURE (T¢)=25°C
8 Ig)=Ig,=2A N
T z Vec 240V
- 1p=20 us
2 2
-
by s N
c) z 1
o 0 2, )
- Je =
a
é ‘&‘-1; 800 4 g
3 H $2 =
z = 3 A
S L R T 2
5 = = mnnn i -3
u 4 10 g 0 o
2 & +H
© 3 = S TH
3 L =,
o HH: mms e
! 1 3T 1T
rf HHH HHHHH
o 2 4 6 8 10 o 2 3 4 5 7
COLLECTOR- TO-EMITTER VOLTAGE (VCE)—V COLLECTOR CURRENT (Ic 1—A
92C8-34805 92Cs-34808
. . e Fig. 9 — Typical saturated switching time characteristics for
Fig. 8 — Typical output characteristics for all types. 9 I};p 9
all types.
I"lt) CASE TEMPERATURE (T¢)=25°
@ CASE TEMPERATURE (T¢)=100°C| -G 6| FREQUENCY (f)=IMHz
u Ig = Is,*2A ,,IB e P
H Vee =240V 7 38 \\\lbo
w 1p=20us 'E 2
x WO
s . 221,
z 1 K=
< e ‘L ‘_)g
- d a4
- z - [
. : A~ 33 | T~
W s =2 S e
&= H F a% 2 %
> o 600 1 w 2310
g2 HS st 25% =
o, fH, & 23 ~
o ; [
g g2,
] S
3 H T 8,
1 H
H HHH 10 ) 4 €82 4 ee 0
[ [ 3 4 6 7 8 » COLLECTOR-TO-BASE VOLTAGE (Vcggl—V
COLLECTOR CURRENT(I ¢)-A 92Cs-34008 ce

OR EMITTER ~ TO-BASE VOLTAGE(Vgg) =V 920832084

Fig. 11 — Typical common-base input or output capacitance
characteristics as a function of collector-to-base voltage
or emitter-to-base voltage for all types.

Fig. 10 — Typical saturated switching time characterics for
all types.
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SwitchMax Power Transistors

BUX33, BUX33A, BUX33B

< <
VegoRATING
Lr MiNUS 100V o
o =
] o
~104 2=
£ o8
[T S
€ )
a flad
o6t §
=
- CLAMPED S §t
8 53
- 24
3 it i
O COLLECTOR-T0- ENITTER VOLTAGE 0

92CS-34813 0% Vegx 1 L—-———-— te —————| 10% I¢ (PEAK)

92C8-30389R!

Fig. 12 — Maximum operating conditions for switching Fig. 13 — Oscilloscope display for measurement of clamped
between saturation and cutoff. induction switching time (tc).

Ip —
Bl X390 %
y=A-8
ad10 % A
oy fadiody J [ ty=X=Y

ty=Y-2
TRANSITION = X-W
Wp90 % NOTE: TRANSITION TIME
Igp-- FROM 90% Ig, TO 90% I,
MUST BE LESS THAN 0.3 us.
Ic

7450% v\so%
sdio% 2}0%

92CS-30438

Fig. 14 — Phase relationship between input and output
current showing reference points for specification
of switching times.
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SwitchMax Power Transistors

BUX33, BUX33A, BUX33B

Ic Ry R2 VCEX CLAMP
[8a]5 2] [CLAMPED VCEX RATING

al, Q2 =2N6354
Q3 = 2N3762
r 04,05,
0,001 uF= & Q6,07 = CA3725 QUAD
3 TRANSISTOR
) ARRAY

cC -

SET Ic T *THIS CONNECTION
SHOULD BE MADE AS

CLOSE AS POSSIBLE TO

H COLLECTOR OF

0.005 uF TRANSISTOR UNDER TEST
S * KELVIN (SENSING)
bLaks CONNECTIONS

NOTE: BATTERY SYMBOLS Vec . Vp) +Vp2+

=50 uF Va(cLaMP) INDICATE RIGOROUSLY FILTERED
* VOLTAGE SOURCES AT THE CIRCUIT TERMINALS
v TO ACCOMODATE THE FAST ty AND ty TIMES
0 W AND HIGH CURRENTS PRESENT IN THE CIRCUIT.
20,8 B2 NOTE: SWI CLOSED FOR tr , ty , ty. SWI OPEN FOR tc. :
MIN ADJ FOR Igp ;
FREQ= 500 Hz

92CM-348I! !

Fig. 15 — Circuit for measuring switching times.
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SwitchMax Power Transistors

MJ16010, MJ16012
MJH16010,MJH16012

File Number 1839

5-A SwilchMax || Power Transistors

High-Voltage N-P-N Types for Off-Line Power Supplies

and Other High-Voltage Switching Applications

Features: Applications:

® Fast switching speed

m High-voltage ratings:
Veey = 850 V

m Low V (sat)atl = 10A

m Switching regulators

The RCA MJ16010, MJ16012, MJH16010, and MJH16012
SwitchMax Il series of silicon n-p-n power transistors fea-
ture high voltage capability, fast switching speeds, and low
saturation voltages, together with high safe-operating-area
(SOA) ratings. They are specially designed for off-line power
supplies, converter circuits, and pulse-width-modulated
regulators. These high-voltage, high-speed transistors are
tested for parameters that are essential to the design of
high-power switching circuits. Switching times, including

MAXIMUM RATINGS, Absolute-Maximum Values:

m Off-line power supplies
m High-voltage inverters

TERMINAL DESIGNATIONS
[
3 (FLANGE)
&)
MJI6010
@ MJI6012
B
92CS- 27516
JEDEC TO-204AA
(200 mil diameter pin isolation)
—‘—g
[
COLLECTOR O MJH16010
FLANGE MJH16012

TOP VIEW
JEDEC TO-218AC

92C$-40257

inductive turn-off time, and saturation voltages are specified
at 100°C to provide information necessary for worst-case
design.

The MJ16010 and MJ16012 transistors are supplied in steel
JEDEC TO-204AA hermetic packages. The MJH16010 and
MJH16012 transistors are supplied in JEDEC TO-218AC
plastic packages.

MJ16010 MJH16010
MJ16012 MJH16012

Veey

Vae =15V it 850 v
ViGEO + v v vt m ettt et e 450 v

EBO ¢ oot e tontorannseneaeanasaansssannsetannnnnn 6 — .V
le(sat) oo 10 - A
LG et 15 A
LM« e e e e 20 A
P 10 A
LB+ e e s 15 A
Pr

@Tc=25°C ottt 175 135 w

@Tc=100°C .ottt i 100 53.8 W

T above 25°C, derate linearly .................... 1 1.08 W/°C
L -65 to 200 -65 to 150 °C

L

At distance = 1/8" in. (3.17 mm) from

seatingplanefor10smax ........................ 235 °C

L

At distance = 1/16" in. (1.58 mm) from

seating plane for10smax. ...........ccooueinn.. 235 °C
RigG + e vttt e 1 0.93 °C/W
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SwiltchMax' Power Transistors

MJ16010, MJ16012, MJH16010, MJH16012

MJ16010, MJH16010
ELECTRICAL CHARACTERISTICS (T¢ = 25°C unless otherwise noted)

Characteristic T Symbol I Min Typ Max ] Unit

OFF CHARACTERISTICS (1)

Collector-Emitter Sustaining Voltage VCEO(sus) 450 — — Vdc
(lc=100 mA, Ig=0)

Collector Cutoff Current Icev mAdc
(VCEv = 850 Vdc, VBE(off) = 1.5 Vdc) — — 0.25
(Vcev = 850 Vdc, VBg(off) = 1.5 Vdc, T¢ = 100°C) — — 1.5

Collector Cutoff Current ICER — — 25 mAdc
(Vce =850 Vdc, Rgg = 50 1, T¢ = 100°C)

Emitter Cutoff Current lEBO — — 1.0 mAdc
(VEg = 6.0 Vdc, Ic = 0)

SECOND BREAKDOWN

Second Breakdown Collector Current with Base Forward Biased Is/b See Figure 1

Clamped Inductive SOA with Base Reverse Biased RBSOA See Figure 2

ON CHARACTERISTICS (1)

Collector-Emitter Saturation Voltage VCE(sat) Vdc
(Ic=5.0 Adc, Ig = 0.7 Adc) — 0.5 25
(Ic=10 Adc, Ig = 1.3 Adc) - 1.0 3.0
(Ic=10 Adc, Ig = 1.3 Adc, T¢ = 100°C) — — 30

Base-Emitter Saturation Voltage VBE(sat) Vdc
(Ic=10 Adc, Ig = 1.3 Adc) — 1.0 1.5
(Ic =10 Adc, Ig = 1.3 Adc, T¢ = 100°C) — — 15

DC Current Gain hgg 5.0 — — —
(Ic =15 Adc, Vcg = 5.0 Vdc)

DYNAMIC CHARACTERISTICS

Output Capacitance Cob —_ — 400 pF
(Vcg = 10 Vdc, Ig = 0, fregt = 1.0 kHz)

SWITCHING CHARACTERISTICS

Resistive Load

Delay Time tq — 40 — ns

Ic =10 Adc,
Rise Time (VC -ng‘i/dc (182 = 2.6 Adc, T = 100 —
Storage Time cc- ' Rg=1.60) t — 1400 —
- Ig1 = 1.3 Adc,
Fall Time PW = 30 us t — 140 —
Storage Time TIVES tg — 600 —
<2.0% =5.

FalTime Duty Cycle <2.0%) (VBE(off) = 5-0 Vdc) Y — 00 —

Inductive Load

Storage Time tgy — 800 1800 ns

Fall Time (Ic =10 Adc, (Tc = 100°C) tf, — 50 200

Crossover Time Ig1 = 1.3 Adc, tc — 100 250

Storage Time VBE(off) = 5.0 Vdc, tsv — 860 —

Fall Time VCE(pk) = 400 Vdc) (Tg = 160°C) tfi — 40 —

Crossover Time tc — 80 —

(1) Pulse Test Pulse Width = 300 us, Duty Cycle < 2 0%
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SwitchMax' Power Transistors

MJ16010, MJ16012, MJH16010, MJH16012

MJ16012, MJH16012
ELECTRICAL CHARACTERISTICS (T = 25°C unless otherwise noted)

[ Characteristic L Symbol | Min I Typ Max Unit

OFF CHARACTERISTICS (1)

Collector-Emitter Sustaining Voltage VCEO(sus) 450 — — Vdc
(Ilc=100mA, Ig=0)

Collector Cutoff Current Icev mAdc
(VcEv = 850 Vdc, VBE(off) = 1.5 Vdc) — - 0.25
(VcEev = 850 Vdc, VBE(off) = 1.5 Vdc, Tc = 100°C) — — 1.5

Collector Cutoff Current ICER — — 25 mAdc
(Vce = 850 Vdc, Rgg = 50 0, Tc = 100°C)

Emitter Cutoff Current IEBO — — 1.0 mAdc
(VEg=6.0Vdc, Ic=0)

SECOND BREAKDOWN

Second Breakdown Collector Current with Base Forward Biased IS/b See Figure 1
Clamped Inductive SOA with Base Reverse Biased RBSOA See Figure 2
ON CHARACTERISTICS (1)
Collector-Emitter Saturation Voltage VCE(sat) Vdc
(Ic = 5.0 Adc, Ig = 0.5 Adc) — —_— 25
(Ic =10 Adc, Ig = 1.0 Adc) — —_— 3.0
(Ilc =10 Adc, Ig = 1.0 Adc, T¢ = 100°C) — — 3.0
Base-Emitter Saturation Voltage VBE(sat) Vdc

(Ic= 10 Adc, Ig = 1.0 Adc) - -
(Ic= 10 Adc, Ig = 1.0 Adc, Tc = 100°C) — —

DC Current Gain hee 7.0 — — —
(ic = 15 Adc, Vcg = 5.0 Vdc)

DYNAMIC CHARACTERISTICS

Output Capacitance Cob — — ' 400 pF
(Veg = 10 Vdc, Ig = 0, fregt = 1.0 kHz)

SWITCHING CHARACTERISTICS

Resistive Load

Delay Time td — 40 — ns
Ic = 10 Ade,
Rise Time ‘VC _250 ;dc (g2 = 2.0 Adc, i - 100 =
Storage Time o e Rp=160) t — 1400 -
Fall Time B1 = 7.0 A v = 120 —
Storage Time PW= 30 s, t — 600 -
le <2. =5, S
Fall Time Duty Cycle <2.0%) (VBE(off) = 5.0 Vdc) % — 00 —

Inductive Load

Storage Time tsy — 800 1500 ns
Fall Time (Ic =10 Adc, (Tc =100°C) i — 50 150

Crossover Time Ig1 = 1.0 Adc, te — 100 200

Storage Time VBE(off) = 5.0 Vdc, tsy — 860 -

Fall Time VCE(pk) = 400 Vdc) (Tc = 150°C) t, = 40 -

Crossover Time [ — 80 —

(1) Pulse Test Pulse Width = 300 us, Duty Cycle < 2.0%
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SwitchMax’ Power Transistors

MJ16010, MJ16012, MJH16010, MJH16012
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Fig. 1 — Maximum forward-bias safe-operating-areas for all types.
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Fig. 2 — Maximum reverse-bias safe-operating-areas for all types.
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Fig. 4 — Inductive switching measurements display.
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SwilchMax' Power Transistors

MJE13004, MJE13005

File Number 1840

4-A SwitchMax || Power Transistors

High-Voltage N-P-N Types for Off-Line Power Supplies

and Other High-Voltage Switching Applications

Features:

m Fast switching speed

m High-voltage ratings:
Veey = 600 V to 700 V

W Low Ve (sat)at |, = 4A

Applications:

The RCA MJE13004 and MJE13005 SwitchMax Il series of
silicon n-p-n power transistors feature high-voltage capabil-
ity, fast switching speeds, and low saturation voltages,
together with high safe-operating-area (SOA) ratings. They
are specially designed for off-line power supplies, converter
circuits, and pulse-width-modulated regulators. These high-
voltage, high-speed transistors are tested for parameters

MAXIMUM RATINGS, Absolute-Maximum Values:

At distance = 1/8" in. (3.17 mm) from

seating planefor10smax ...........cooviiiiiiineen...
RuG vttt e e

78

m Off-line power supplies c
m High-voltage inverters
m Switching regulators

TERMINAL DESIGNATIONS

(Fm—w*O O #— c

TOP VIEW

92CS-39969

JEDEC TO-220AB

that are essential to the design of high-power switching cir-
cuits. Switching times, including inductive turn-off time,
saturation voltages are specified at 100°C to provide infor-
mation necessary for worst-case design.

These transistors are supplied in the JEDEC TO-220AB
(VERSAWATT) plastic package.

MJE13004 MJE13005
.......... 600 700 v
.......... 300 400 \
.......... 9 v
.......... 4 A
.......... 4 A
.......... 8 A
.......... 2 A
.......... 4 A
.......... 75 w
.......... 45 w
.......... 0.6 W/°C
.......... -65t0o+150 °C
.......... 235 °C
.......... 1.67 °C/W




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

SwitchMax Power Transistors

MJE 13004, MJE 13005

Characteristic

l Symbol I Min

Unit 1

*OFF CHARACTERISTICS

Collector-Emitter Sustaining Voltage
(ic=10mA, Ig=0) MJE13004

MJE13005

VCEO(sus)

300
400

Vdc

Collector Cutoff Current
(Vcev = Rated Value, VgEg (off) = 1.5 Vdc)
(VcEy = Rated Value, VBE (off) = 1.5 Vdc, T¢ = 100°C)

ICEV

mAdc

Emitter Cutoff Current
(VEg =9 Vdc, Ic = 0)

lEBO

mAdc

SECOND BREAKDOWN

Second Breakdown Collector Current with base forward biased

Is/p

See Figure 1

Clamped Inductive SOA with Base Reverse Biased

RBSOA

See Figure 2

*ON CHARACTERISTICS

DC Current Gain
(Ic =1 Adc, Vg = 5 Vdc)
(Ic =2 Adc, Vgg = 5 Vdc)

hrE

60
40

Collector-Emitter Saturation Voltage
(Ic = 1 Adc, Ig = 0.2 Adc)
(Ig = 2 Adc, Ig = 0.5 Adc)
(g =4 Adc, Ig = 1 Adc)
(Ic =2 Adc, Ig = 0.5 Adc, T¢ = 100°C)

VCE(sat)

0.2

0.7

05
0.6

Vdc

Base-Emitter Saturation Voltage
(Ic = 1Adc, Ig =0.2 Adc)
(Ic = 2 Adc, Ig = 0.5 Adc)
(Ic =2 Adc, Ig = 0.5 Adc, T¢ = 100°C)

VBE(sat)

0.90
0.95

1.2

1.6

Vdc

DYNAMIC CHARACTYERISTICS

Current-Gain — Bandwidth Product
(Ic = 500 mAdc, Vcg = 10 Vdc, f = 1 MHz)

MHz

Output Capacitance
(Veg - 10 Vdc, Ig =0, f = 0.1 MHz}

Cob

200

pF

SWITCHING CHARACTERISTICS

Resistive Load

Delay Time

(Vee =125 Vde, Ic = 2A,

Rise Time IB1=182=04A,t,=25pus,

Storage Time Duty Cycle < 1%)

Fall Time

td

0.02

0.1

Hs

0.08

0.7

Hs

ts

1.90

s

i

0.16

0.9

us

inductive Load, Clamped

Voltage Storage Time| (Ic=2A, Velamp = 300 Vdc,

181 =0.4 A, Vgg(off) = 5 Vdc, Tc = 100°C)

Crossover Time

Fall Time

v

1.60

Hs

tc

0.15

0.9

Hs

fi

0.05

us

*Pulse Test: Pulse Width = 300 us, Duty Cycle = 2%.
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SwikchMax Power Transistors

MJE 13004, MJE 13005
10 5
—~ 5
s - N
<, ] NN 500 us
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-
MJE13004—}
0.2 MJE13005
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80

Vge, COLLECTOR-EMITTER VOLTAGE (VOLTS)

Fig. 1 — Maximum forward-bias safe-operating-areas for

Ig(pk). COLLECTOR CURRENT (AMP)

4
r\\ Te<1000C __|
\\ Ig1=20A
3 W\
\ \\\
2
\\ \ VBE(off) = 3V
N\ ~
\ |
1
NN
MJE13004 \ -
WJE13005 3v
0 1 ~ 15V
0 100 200 300 400 500 600 700 800

Veey, COLLECTOR-EMITTER CLAMP VOLTAGE (VOLTS)

Fig. 2 — Maximum reverse-bias safe-operating-areas for

both types. both types.
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Fig. 3 — Dissipation and I, derating curves for both types.




SwitchMax Power Transistors

File Number 1841

MJE13070, MJE13071

5-A SwiltchMax || Power Transistors

High-Voltage N-P-N Types for Off-Line Power Supplies

and Other High-Voltage Switching Applications

Features: Applications:

m Fast switching speed

m High-voltage ratings:
Veey =650 V to 750 V

m Low V(sat) atl, = 5A

The RCA MJE13070 and MJE13071 SwitchMax |l series of
silicon n-p-n power transistors feature high-voltage capabil-
ity, fast switching speeds, and low saturation voltages,
together with high safe-operating-area (SOA) ratings. They
are specially designed for off-line power supplies, converter
circuits, and pulse-width-modulated regulators. These high-
voltage, high-speed transistors are tested for parameters

MAXIMUM RATINGS, Absolute-Maximum Values:

At distance = 1/8" in. (3.17 mm) from

seating plane for10smax ..........c.ooiiiiiiiiiiinn.
RIC et tt

m Off-line power supplies
® High-voltage inverters
m Switching regulators

TERMINAL DESIGNATIONS

::;
c . —
(FLANGE) O

TOP VIEW

92CS-39969

JEDEC TO-220AB

that are essential to the design of high-power switching cir-
cuits. Switching times, including inductive turn-off time,
saturation voltages are specified at 100°C to provide infor-
mation necessary for worst-case design.

These transistors are supplied in the JEDEC TO-220AB
(VERSAWATT) plastic package.

MJE13070 MJE13071
.......... 650 750 \
.......... 400 450 \
.......... 6 \"
.......... 5 A
.......... 5 A
.......... 8 A
.......... 2 A
.......... 4 A
.......... 80 W
e 32 W
.......... 0.64 W/°C
.......... -65to+150 °C
.......... 235 °C
.......... 1.56 °C/W
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SwitchMax Power Transistors
MJE13070, MJE 13071

ELECTRICAL CHARACTERISTICS (T¢ = 25°C unless otherwise noted)

| Characteristic [ symbot | Min | Typ [ Max | unit |
OFF CHARACTERISTICS (1)
Collector-Emitter Sustaining Voltage VCEO(sus) Vdc
] (Ic=100mA, Ig=0) MJE13070 400 — —
' MJE13071 450 — —
Collector Cutoff Current Icev mAdc
(Vcev = Rated Value, VBE(off) = 1.5 Vdc) — — 0.5
(Vcev = Rated Value, VBEg(off) = 1.5 Vde, T¢ = 100°C) — — 25
Collector Cutoff Current ICER — — 3.0 mAdc
(VcE = Rated Vcgy. Rgg = 50 ), Tc = 100°C)
Emitter Cutoff Current IEBO — — 1.0 mAdc
(VEg = 6.0 Vdc, Ic = 0)

SECOND BREAKDOWN

Second Breakdown Collector Current with Base Forward Biased Is/b See Figure 1
Clamped Inductive SOA with Base Reverse Biased RBSOA See Figure 2
ON CHARACTERISTICS (1)
DC Current Gain hre 8.0 —_ — —
(Ic = 3.0 Adc, Vcg = 5.0 Vdc
Collector-Emitter Saturation Voltage VCE(sat) Vdc
(Ic = 3.0 Adc, Ig = 0.6 Adc) — 0.6 1.0
(Ic = 5.0 Adc, Ig = 1.0 Adc) — 20 3.0
{Ic = 3.0 Adc, Ig = 0.6 Adc, T¢ = 100°C) —_ - 20
Base-Emitter Saturation Voltage VBE(sat) Vde
(Ic = 3.0 Adc, Ig = 0.6 Adc) —_ 1.0 1.5
{ic = 3.0 Adc, Ig = 0.6 Adc, T¢ = 100°C) - — 1.5
DYNAMIC CHARACTERISTICS
Output Capacitance Cob — — 250 pF
(Vcg =10 Vdc, Ig = 0, frest = 1.0 kHz)
SWITCHING CHARACTERISTICS
Resistive Load
Delay T t — 0.03 0.05
y ime (Vce = 250 Vdc, I = 3.0 Ade, d ks
Rise Time tr — 0.08 0.40
Storage Time g1 = 0.4 Adc, tp = 30 us, tg — 0.33 1.50
le <2%, =5. . :
Fall Time Duty Cycle <2%. VBE(off) = 5.0 Vdc) % - 0.10 0.50
Inductive Load, Clamped
Storage Time tsv — 0.70 2.0 us
Crossover Time (ic(pk) = 3.0A, (Ty=100°C) te — 0.08 0.50
Fall Time 181 = 0.4 Adc, tfi — 0.05 0.30
Storage Time VBE(off) = 5 0 Vdc, tsy — 0.40 —
Crossover Time VCE(pk) = 250 V) (Ty=25°C) te — 0.05 —
Fall Time tf, — 0.03 —

(1) Pulse Test PW - 300 us, Duty Cycle <2%
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SwitchMax Power Transistors

MJE13070, MJE13071

10 =% ====x 80 ) \
= 5.0 < - “'J o = 10 us N 70 I‘
S 20 TN ~ 2 \ \ L VBE{off) = 0
= N = 60 7t
= AN < \
S 10 = \
e = Z 50 T
£ 05 & Ty < 100°C \ \
o 2 40 ; \
< It M 1
S 0214+Tc=125°C = B> 40 !
2 o ] MJE13070 T—] g 30 T v AP
= o o T Pl =1Utoo.
=} e £13 = U \ BE(off)
©, 0,05 — - —Bonding Wire Limit S MJETOT) 8 20 MI13070 h N7
= || ====Thermal Limit © l—r MJ13071 \ V\
0.02 |— = Second Breakdown Limit N : " B S
0.01 | O I I N \ 1 11
50 70 10 20 30 50 70 100 200 300 450 100 200 300 400 500 600 700 750
Vgg, COLLECTOR — EMITTER VOLTAGE (VOLTS) Vce. COLLECTOR-EMITTER VOLTAGE (VOLTS)
Fig. 1 — Maximum forward-bias safe-operating-areas for Fig. 2 — Maximum reverse-bias safe-operating-areas for
both types. both types.
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Fig. 3 — Dissipation and I, derating curves for both types.
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SwilchMax Power Transistors

MJE16002, MJE16004

File Number 1842

5-A SwiltchMax |1 Power Transistors

High-Voltage N-P-N Types for Off-Line Power Supplies

and Other High-Voltage Switching Applications

Features: Applications:

W Fast switching speed

® High-voltage ratings:
Vcev = 850 vV

m Low V. (sat)atl,=3A

The RCA MJE16002 and MJE16004 SwitchMax |l series of
silicon n-p-n power transistors feature high-voltage capabil-
ity, fast switching speeds, and low saturation voltages,
together with high safe-operating-area (SOA) ratings. They
are specially designed for off-line power supplies, converter
circuits, and pulse-width-modulated regulators. These high-
voltage, high-speed transistors are tested for parameters

MAXIMUM RATINGS, Absolute-Maximum Values:

At distance = 1/8" in. (3.17 mm) from

seatingplanefor10smax ..........cceveiiiiniianninnnn.
L2 T PN

84

m Off-line power supplies
m High-voltage inverters
m Switching regulators

......... 850
......... 450

......... 6
......... 3
......... 5
......... 10
......... 4

8

TERMINAL DESIGNATIONS

_c ]
(FLANGE) O

TOP VIEW

92CS-39969

JEDEC TO-220AB

that are essential to the design of high-power switching cir-
cuits. Switching times, including inductive turn-off time,
saturation voltages are specified at 100°C to provide infor-
mation necessary for worst-case design.

These transistors are supplied in the JEDEC TO-220AB
(VERSAWATT) plastic package.

MJE16002
MJE16004

0SS »>»>rr<<<

0.64 Wre
-65 to +150 °C

235 °C
1.56 °C/W




ELECTRICAL CHARACTERISTICS (T¢ = 25°C unless otherwise noted)

SwitchMax Power Transistors
MJE16002, MJE16004

Characteristic Symbol | Min | Typ Max unit |
OFF CHARACTERISTICS (1)
Collector-Emitter Sustaining Voltage VCEO(sus) 450 — — Vde
(lc=100 mA, Ig=0)
Collector Cutoff Current IcEV mAdc
(Vcev = 850 Vdc, VBE(off) = 1.5 Vdc) — — 0.25
(Vcev = 850 Vdc, VBg(off) = 1.5 Vdc, T¢ = 100°C) — — 1.5
Collector Cutoff Current ICER — — 25 mAdc
(VcEe = 850 Vdc, Rgg = 50 Q, T¢c = 100°C)
Emitter Cutoff Current IEBO — — 1.0 mAdc
(Vg = 6.0 Vdc, Ic = 0)
SECOND BREAKDOWN
Second Breakdown Collector Current with Base Forward Biased Is/b See Figure 1
Clamped Inductive SOA with Base Reverse Biased RBSOA See Figure 2
ON CHARACTERISTICS {1)
Collector-Emitter Saturation Voltage VCE(sat) Vdc
(Ic=1.5 Adc, Ig = 0.2 Adc) MJE16002 — 0.5 10
(ic = 1.5 Adc, Ig = 0.15 Adc) MJE16004 — 05 1.0
(Ilc = 3.0 Adc, Ig = 0.4 Adc) MJE16002 — 1.2 25
(g =3.0 Adc, Ig = 0.3 Adc) MJE16004 —_ 1.2 25
(Ic = 3.0 Adc, Ig = 0.4 Adc,
Tc = 100°C) MJE16002 — — 25
(ic = 3.0 Adc, Ig = 0.3 Adc,
Tc = 100°C) MJE16004 — — 25
Base-Emitter Saturation Voltage VBE(sat) Vdc
(Ic = 3.0 Adc, Ig = 0.4 Adc) MJE16002 — 1.0 1.5
(Ic = 3.0 Adc, Ig = 0.3 Adc) MJE16004 — 1.0 1.5
(Ic = 3.0 Adc, Ig = 0.4 Adc,
Tc = 100°C) MJE16002 — — 15
(Ic = 3.0 Adc, Ig = 0.3 Adc,
Tc =100°C) MJE16004 — — 15
DC Current Gain heg —
(Ic = 5.0 Adc, VcEg = 5.0 Vdc) MJE16002 5.0 — —
MJE16004 7.0 — —
DYNAMIC CHARACTERISTICS
Output Capacitance Cob — — 200 pF
(VB = 10 Vdc, Ig = 0, frgsy = 1.0 kHz)
SWITCHING CHARACTERISTICS
Resistive Load MJE16002
Delay Time _ td — 40 100 ns
Rise Time ‘\'/C R ?‘gs‘c\)d\jéc (g2 = 0.8 Adc, [ — 80 300
Storage Time ccs ! Rg2=8.00) tg — 900 3000
. Ig1 =0.4 Adc,
Fall Time tf — 20 300
Storage Time PW = 30 us, t 330
<2. =5, S - —
Fali Tima Duty Cycle <2.0%) (VBE(off) = 5.0 Vdc) > — 700 —
Resistive Load MJE16004
Delay Time _ td — 40 100 ns
Rise Time ‘\;C - ?‘352"\% (Ig2 = 0.6 Adc, 1 - 110 300
Storage Time cc* < Rg2 =8.00) ts . 750 2700
- Ig1 = 0.3 Adc,
Fall Time PW = 30 us tf — 150 350
Storage Time T VRS ts — 270 —
<2 =5,
Fall Time Duty Cycle <2.0%) (VBE(off) = 5.0 Vdc) v — 0 —

(1) Pulse Test: PW - 300 us, Duty Cycle <2%.
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SwiltchMax' Power Transistors

MJE16002, MJE 16004

SWITCHING CHARACTERISTICS (continued)

Characteristics Symbol I Min I Typ Max I Unit
Inductive Load MJE16002
Storage Time tgy — 660 1600 ns
Fall Time (Ic = 3.0 Adc, (Ty=100°C) tfi — 50 200
Crossover Time Ig1 = 0.4 Adc, [ — 80 250
Storage Time VBE(off) = 5.0 Vdc, tsv — 690 —
Fall Time VCE(pk) = 400 Vdc) (Ty=150°C) i — 50 —
Crossover Time tc — 90 —
Inductive Load MJE16004
Storage Time tsy — 530 1300 ns
Fall Time (Ic = 3.0 Adc, (Ty=100°C) i — 40 150
Crossover Time 181 = 0.3 Adc, tc — 80 200
Storage Time VBE(off) = 5.0 Vdc, tsy — 600 —
Fall Time VCE(pk) = 400 Vdc) (Ty=150°C) tfi — 40 —
Crossover Time te — 80 —
(1) Pulse Test: PW - 300 us, Duty Cycle <2%.
10 ¥ 10
B %= = \
50 H g 9.0 \
g 20 A E 8.0 Bi=4
z AN 1.0 ms = T, < 100°C
= 10 Te = 25°C By D\ 13 0
8 SENN = S 2 80 \
£ os = = s
3 N AN £ 50
g 02 de ) AN 2
8 I AN g
ERR === : = = 30 VE(off) = 10T 5.0V
8 .05 — — — Bonding Wire Limit s A A
© [T == = = Thermal Limit - :7 20 Vag(ofi) =0V ‘
0.02——- 17—180“1,"« PR IL"l‘“j ™ .S 1.0 X
P I A B 0 1
50 70 10 20 30 50 70 100 200 300 450 0 100 200 500 700 850 1000

Vce. COLLECTOR-EMITTER VOLTAGE (VOLTS)

Fig. 1 — Maximum forward-bias safe-operating-areas for
both types.
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Fig. 2 — Maximum reverse-bias safe-operating-areas for

both types.
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High-Speed Power Transistors

2N697

Silicon N-P-N
Planar Transistor

For High-Speed Switching Service in
Electronic Data-Processing Systems

Features:

m Characteristics stabilized by prolonged baking at 300°C
u Typical pulse beta = 75

m Low saturation voltages

The RCA-2N697 is a silicon n-p-n transistor designed for
use in high-speed-switching applications in military and
industrial data processing equipment.

This transistor is especially designed and processed to
assure stability of characteristics and reliable performance
under conditions of severe thermal and mechanical stress,
and other environmental hazards.

The 2N697 is supplied in a TO-205AD package.

MAXIMUM RATINGS, Absolute-Maximum Values
* Veso

At Tc =25°C
AtTc >25°C
At Ta <25°C
At Ta>25°C

L T

T

At distance = 1/16 in. (1.58 mm) from seating plane for 10 s max.

* In accordance with JEDEC registration data.

88

File Number 16
TERMINAL DESIGNATIONS
[:]
€ C (CASE)
92CS-27512

JEDEC TO-205AD

~—— CASE TEMPERATURE, MEASURED AT

CENTER OF SEATING SURFACE

~— FREE-AIR TEMPERATURE
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Fig. 1 - Current derating chart.
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See Fig. 1
0.6
See Fig. 1
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ELECTRICAL CHARACTERISTICS, at Ambient Temperature (T 4) = 25°C,
unless otherwise specified

TEST CONDITIONS
VOLTAGE CURRENT LIMITS
CHARACTERISTIC|  Vdc mA dc UNITS
Ves| Ve Ic Ig | Ig | Min.| Typ.| Max.
IcBO 30 0 - (oo 1f A

Ta=150°C 30 0 -1 1 [100
hEE 10 150b 40 |75 [120
V(BR)CBO 0.1 0 60 |75 | —
V(BR)EBO 0|01 5175 | —
VcEeRf(sus)

Rge =109 100° 40 (60 | —
VgEl(sat) 1500 15| — |08 |15
VgEglsat) 1500 15| - | 1]13
hte

=20 MHz 10 50 25 [ 10 | -

Cob 10 0 — {20 |35 | pF
T ~ [100 | = | MHz

Pulsed to prevent

ive heating of coll

or junction

Pulsed: Pulse duration < 300 us, duty factor < 2%.
In accordance with JEDEC registration data.

High-Speed Power Transistors

2N697




High Speed Power Transistors

2N1613, 2N2102 File Number 106

Medium-Power Silicon

N-P-N Planar Transistors TERMINAL DESIGNATIONS
For Small-Signal Applications
In Industrial and Commercial Equipment 8
2N2102 Features:
u Gain bandwidth product (fr) = 120 MHz (typ.);
useful in applications from dc to 20 MHz E C(CASE)
s High breakdown voltage:
Viericeo = 120 V min. at Ic = 0.1 mA
m Low saturation voltages:
Vce(sat) = 0.5 V max. at Ic = 150 mA
Vee(sat) = 1.1 V max. at Ic = 150 mA
@ Beta (hre) controlled over 5 decades of Ic JEDEC TO-205AD

92CS-27512

The RCA-2N1613 and 2N2102 are silicon n-p-n planar
transistors intended for a wide variety of small-signal and
medium-power applications in military and industrial
equipment. They feature exceptionally low noise, low
leakage, high switching speed, and high pulsed beta.

RCA-2N2102 is a direct replacement for the 2N1613. In
addition, because of its junction design, the 2N2102 has
higher breakdown-voltage ratings, higher dissipation
ratings, lower saturation voltages, higher sustaining
voltages, and lower output capacitance.

These transistors are supplied in the JEDEC TO-205AD
hermetic package.

Features for Both Types:

m For operation at junction temperature up to 200°C
® Planar construction for low noise and low leakage
u L ow output capacitance

MAXIMUM RATINGS, Absolute-Maximum Values:

2N2102 2N1613
B - TN 120 75
* Vcen(sus)
Ras =10Q 80 50
* Vceo(sus) 65 —
7 7
..................................................................................... 1* 1
5 3
1 0.8
Derate linearly 2.86 171
Derate linearly 5.7 4.57
T ~65 to +200
* Tu (During soldering):
At distance = 1/16 in. (1.58 mm) from seating plane for 10s max. ..........cceveuenens 300

.

In accordance with JEDEC registration data format.

<

SsS r<<<

mW/°C
mw/°C
°C




High-Speed Power Transistors

2N1613, 2N2102

ELECTRICAL CHARACTERISTICS, At Case Temperature ( To) = 259C unless otherwise specified

TEST CONDITIONS LIMITS
CHARACTERISTIC | Voltase | Current [ )\ o3 2N2102 | UNITS
Vdc mA dc
VCB VCE IC IB Min.| Max. Min. Max.
1 1cao 60 —| o001 | =] o002
At TG=1500C 60 _ 10 — 2 KA
*l lero
Veg=s v 0 ~| 001 | = | 0002 | ua
0 |0.01 Z _ 0 _
10 | 01 20| - 20 -
“| hee 10 | 102 3B - 35 -
10 | 150a 4] 120 | 40| 120
10 | 5002 20| - 25 -
At T=—559C 10 | 102 20| - 20 _
| VRT
VEB=1.5 V,1g=0 - - 120 — \
*[ViBRICBO
Ig=0 0.1 75| — {120 - v
| ViBr)EBO
I£=0.1 mA 0 7 - 7 _ v
*| Vceosus) 100210 | — - 65 - \
* VCER(SUS)
Rpe=10 Q 1002 50| - 80 - v
[ Vgg sat) 1502 [156] — | 13 | — 1.1 v
Vg lsat) 1502 [15] — [ 15 | - | 05 v
*“hte 5 ] 1 30| 100 | 30] 100
=1 kHz 10 | s 35] 150 | 35| 150
|hfe|
£=20 MHz 10 |50 3 - 3 -
“Thip 5 1 24 | 34 24 | 34 o
f=1 kHz 10 5 4 8 4 8
*The 5 1 - |3x10—-4| - [3x10—4
10 1 — |3x10-4| — -
f=1 kHz 10 5 - — — |3x10—4
*'hob 5 1 005| 05 |001| 05 .
f=1 kHz 10 5 005| 05 |0.01 1 pmno
* Cob
1£=0 10 — | o5 - 15 oF
“1Cib
Veg =05V 0 ~- | =0 - 80 pEF
“INF
BW=1 Hz
Ref.sig.freq.=1 kHz
RG=510 2(2N1613) | 10 0.3 - 12 - 6 dB
2G=1000 2(2N2102)
"ltg P - | 30 - 30 ns
RoJC — 583 | - I
RoIA — [ 219 [ = | 175

* In accordance with JEDEC registration data format.
8 pylsed, pulse duration=300 us, duty factor=1.8% (2N2102) < 2% (2N1613). b See Fig. 14.
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High-Speed Power Transistors

3 2N1613, 2N2102

T
DISSIPATION—WATTS

100 125 150 175 200
TEMPERATURE —°C

TEMPERATURE—°C
92CS-M73R2 92¢s-1IT2R2

Fig. 1 — Rating chart for 2N1613. Fig. 2 — Rating chart for 2N2102.
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Fig. 5 — Typical output characteristics Fig. 6 — Typical output characteristics for
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High Speed Power Transistors

2N1613, 2N2102
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Fig. 7 — Typical high-current output Fig. 8 — Typical output characteristics for 1
characteristics for both types. both types at Tp = —559C.
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High-Speed Power Transistors

2N1613, 2N2102
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File Number 34

Medium-Power Silicon

N-P-N Planar Transistors

For Small-Signal Applications
In Industrial and Commercial Equipment

Features:

w For operation at junction temperature up to 200°C
w Planar construction for low noise and low leakage
= Low output capacitance

The RCA-2N1893 and 2N2405° are silicon n-p-n planar
transistors intended for a variety of small-signal and
medium-power applications. They feature exceptionally
high collector-to-emitter sustaining voltage, low leakage
characteristics, high switching speeds, and high pulse beta
(hre).

RCA-2N2405 is a direct replacement for type 2N1893 for
most applications. In addition, the 2N2405 has high voltage
ratings, lower saturation voltages, and higher sustaining
voltages than the 2N1893.

The 2N1893 and 2N2405 are supplied in the TO-205AD
package.

*Formerly Dev. Type TA2235A.

2N2405 Features:
s Minimum gain-bandwidth product (fr) of 120 MHz;
useful in application from dc to 50 MHz
= High sustaining voltage:
Vceo(sus) = 90 V min.
s [ow saturation voltages:
Vce(sat) = 0.5 V max. at Ic = 150 mA
Vee(sat) = 1.1 V max. at Ic = 150 mA

MAXIMUM RATINGS, Absolute-Maximum Values:

* COLLECTOR-TO-BASE VOLTAGE
* COLLECTOR-TO-EMITTER SUSTAINING VOLTAGE:

With external base-to-emitter resistance (Reg) < 10Q............
Withbase open .........co.iiiiiiiiiiiii ittt

* EMITTER-TO-BASE VOLTAGE

* TRANSISTOR DISSIPATION:

At case temperature Upto 25°C ... ..iiiiiiiiiiii e
At free-air temperatures upto 25°C . ......coiiiiiiiiininiannn
At temperatures above 25°C ..........iiiiiiiii e

* TEMPERATURE RANGE:

Storage and operating (Junction) ..............ccciiiiiiiiiian.

* LEAD TEMPERATURE (During soldering):
At distance from seating plane for 10 s max.
= 1/16 in. (1.58 mm) for 2N1893 and

=1/32in. (0.8 mm) for2N2405 ...........coooiiiiniininiinn..

* In accordance with JEDEC registration data format (JS-9 RDF-2).

* COLLECTOR CURRENT ......iiiiiiiiiiiiiiiiiiiiiiiieeenns

High-Speed Power Transistors

2N1893, 2N2405

TERMINAL DESIGNATIONS

E C (CASE)

92CS-27512

JEDEC TO-205AD

2N1893 2N2405

................. Vcso 120 120
.................. Vcer 100 140
................. Vceo 80 90
................. Veeo 7 7
.................... le 0.5 1

Pr
...................... 3 5
...................... 0.8 1
...................... See Figs 1 & 2
............... Tatg, Ty -65 to +200 -
................... To 255

<

S »<<c<

°C

95




High Speed Power Transistors

2N1893, 2N2405

ELECTRICAL CHARACTERISTICS, Case Temperature ( TQ) = 25°C Unless Otherwise Specified

TEST CONDITIONS LIMITS
CHARACTERISTIC | VOLTAGE |  CURRENT |\ 1593 2N2405 UNITS
Vdc mA dc
Ve | Vcellc |le | !B |Min.] Max. [Min] Max.
* — | 001 -1 0.01
ICBO 90 0 A
Tc = 150°C 90 ] -1 15 -1 10
*| leBO
Vgg=-56V 0 — | 0.01 - | 001 WA
1002 0| - - 90| -
* Vceolsus) 308 0| 8| - 90| - v
VceR(sus)
*| Rgg=100 1002 00| - 140| - v
RgE = 500 © 1002 - - 120 -
* V(BR)CBO 0.1 0 120 - 120 -
* V(BR)EBO 0|01 7 — 7 — \
1508 15|15 - | o5
*| Veetsat 500 5 | -] 1s - | 02 M
1502 15 | - |13 —| 1
*| Veetsat) 508 5 | - | oo — | o9 v
* 10 | 1502 40| 120 60 | 200
*| heg 10| 102 3| — 35| -
* 10 | 0.1 20| - - -
*|  Tc=55C 10| 10 20| - 20| -
hte
*|  f=1kHz 5] 1 30| 100 -] -
* 1 kHz 5| 5 - - 50 | 275
* 1 kHz 10| s 4| - _ | _
* 20 MHz 10 | 50 25| - 6| -
* hip 5 1 20| 30 24| 34 Q
f=1kHz 10 5 4 8 4 8
* hep 5 1 — |125x104| - |3x 104
f=1kHz 10 5 - |15x10% - |3x10%
*h 5 1 - | 05 - | os
ob
f=1kHz 10 5 - | o5 — | os Hmho
*| Cobo 10 0 - | 15 —| 15 pF
*[Civ
Vgg=-05V 0 - 85 - 80 pF
NF
RG = 500 Q
BW = 15 kHz
f=1kHz 10 0.3 - - — 6 dB
*| Rgy. - | 583 - 35
RgJ.A — | 219 - |15

3 Pulsed. Pulse duration = 300 usec max.; duty factor < 2%.
* In accordance with JEDEC registration data format (JS-9 R