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Harris Semiconductor, one of four business sectors within the Harris Corporation
(the others are Information Systems, Communications, and Government Systems),
is a leading manufacturer of semiconductor products that represent the state-of-
the-art in complexity and performance.

In December 1988, the Harris Semiconductor Sector merged with GE Solid State, a
consolidation of GE Semiconductor, RCA Solid State, and Intersil. The new Harris
Semiconductor unites the strengths of four broad-based semiconductor suppliers
and markets products under the Harris, RCA, GE and Intersil brands.

The products formerly supplied separately by Harris Semiconductor, GE Semi-
conductor, RCA Solid State, and Intersil have been integrated into eight major
product lines within two major operating units as follows:

Commercial Products Group

¢ Digital Products

» Signal Processing Products
¢ ASIC Products

* Discrete Power Products

e Smart Power Products

Military and Aerospace Division

e Standard Products
e Custom Products
e Microwave Products

Because of the vast experience and expertise in innovation, design, production, and
application of semiconductors realized by the merger, Harris offers one of the
industry’s most comprehensive and reliable product lines in a wide variety of
formats. options, and packages. Continuing research and development maintains
our position as the sixth largest U.S. merchant producer of semiconductors with one
of the broadest and most varied product lines.
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HARRIS - RCA - GE - INTERSIL

What your vision of the future demands. Today.

Information furnished by Harris is believed to be accurate and reliable. However, no responsibility
isassumed by Harris or its affiliates for its use; nor forany 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 Harris, GE, RCA or Intersil.

Copyright 1989 Harris Corporation
(All rights reserved under Pan-American Copyright Convention)
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Bipolar Power Devices

Harris Semiconductor offers an extensive line of
bipolar power devices for use in a wide range of
consumer, industrial, and high-reliability
applications. This Data Book contains detailed
technical information on the full line of more than
750 power transistors, power hybrid circuits, and
silicon rectifiers, including ultra-fast-recovery and
fast-recovery types. A complete index of these
types is included on the following pages.

Three separate data sections provide definitive
ratings and characteristics for each major device
category. Data sheets in all sections are arranged
in numeric-alphanumeric sequence. Because
some devices are grouped together to show
similarity of function or data, some individual type
numbers may be out of sequence. To determine if
a particular device type is covered by a data sheet
in this book, check the Index to Devices.

This Data Book also contains information on high-
reliability power devices, package information, and
abstracts of pertinent application notes.
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Index to Devices

POWER TRANSISTORS
Type Page Bulletin Type Page Bulletin
No. No. File No. No. No. File No.
2N697 2-2 16 2N5320 2-97 325
2N1479 2-4 135 2N5321 2-97 325
2N1480 2-4 135 2N5322 2-97 325
2N1481 2-4 135 2N5323 2-97 325
2N1482 2-4 135 2N5415* 2-102 336
2N1613 2-7 106 2N5416* 2-102 336
2N1700 2-12 141 2N5490 2-106 353
2N1893 2-15 34 2N5491 2-106 353
2N2102 2-7 106 2N5492 2-106 353
2N2270 2-20 24 2N5493 2-106 353
2N2405 2-15 34 2N5494 2-106 353
2N3053 2-24 960 2N5495 2-106 353
2N3053A 2-24 960 2N5496 2-106 353
2N3055 2-28 1699 2N5497 2-106 353
2N3439* 2-31 64 2N5629 2-111 1141
2N3440* 2-31 64 2N5630 2-111 1141
2N3441 2-35 529 2N5631 2-111 1141
2N3442 2-41 528 2N5671* 2-114 383
2N3583 2-46 138 2N5672* 2-114 383
2N3584* 2-46 138 2N5781 2-118 413
2N3585* 2-46 138 2N5782 2-118 413
2N3771 2-52 974 2N5783 2-118 413
2N3772 2-52 974 2N5784 2-118 . 413
2N3773 2-56 526 2N5785 2-118 413
2N3791 2-59 1059 2N5786 2-118 413
2N3792 2-59 1059 2N5838 2-129 410
2N3878 2-63 766 2N5839 2-129 410
2N3879* 2-63 766 2N5840 2-129 410
2N4036 2-70 216 2N5885 2-135 1041
2N4037 2-70 216 2N5886 2-135 1041
2N4063 2-31 64 2N5954 2-139 675
2N4064 2-31 64 2N5955 2-139 675
2N4240 2-46 138 2N5956 2-139 675
2N4314 2-70 216 2N6032* 2-143 462
2N4347 2-41 . 528 2N6033* 2-143 462
2N4348 2-56 526 2N6043 2-148 1151
2N4898 2-75 1150 2N6044 2-148 1151
2N4899 2-75 1150 2N6045 2-148 1151
2N4900 2-75 1150 2N6050 2-152 1185
2N5038* 2-78 698 2N6051 2-152 1185
2N5039* 2-78 698 2N6052 2-152 1185
2N5202 2-63 766 2N6055 2-156 563
2N5239 2-85 321 2N6056 2-156 563
2N5240 2-85 321 2N6057 2-152 1185
2N5294 2-89 322 2N6058 2-152 1185
2N5296 2-89 322 2N6059 2-152 1185
2N5298 2-89 322 2N6077 2-161 492
2N5301 2-93 1029 2N6078 2-161 492
2N5302* 2-93 1029 2N6079 2-161 492
2N5303* 2-93 1029 2N6106 ’ 2-167 676

*JAN-type versions available
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Index to Devices

POWER TRANSISTORS

Type Page Bulletin Type Page Bulletin
No. No. File No. No. No. File No.
2N6107 2-167 676 2N6423 2-222 1100
2N6108 2-167 676 2N6467 2-227 888
2N6109 2-167 676 2N6468 2-227 888
2N6110 2-167 676 2N6469 2-184 677
2N6111 2-167 676 2N6473 2-167 676
2N6121 2-176 1149 2N6474 2-167 676
2N6122 2-176 1149 2N6475 2-167 676
2N6123 2-176 1149 2N6476 2-167 676
2N6124 2-176 1149 2N6477 2-231 680
2N6125 2-176 1149 2N6478 2-231 680
2N6126 2-176 1149 2N6486 2-236 678
2N6211* 2-179 507 2N6487 2-236 678
2N6212* 2-179 507 2N6488 2-236 678
2N6213* 2-179 507 2N6489 2-236 678
2N6214 2-179 507 2N6490 2-236 678
2N6246 2-184 677 2N6491 2-236 678
2N6247 2-184 677 2N6496 2-78 698
2N6248 2-184 677 2N6500 2-63 766
2N6249 2-191 523 2N6530 2-242 873
2N6250 2-191 523 2N6531 2-242 873
2N6251 2-191 523 2N6532 2-242 873
2N6253 2-197 1077 2N6533 2-242 873
2N6254 2-197 1077 2N6542 2-248 1096
2N6259 2-56 526 2N6544 2-248 1096
2N6262 2-41 528 2N6545 2-248 1096
2N6263 2-35 529 2NB6546* 2-248 1096
2N6264 2-35 529 2N6547* 2-257 15.109
2N6282 2-203 1001 2N6576 2-261 1152
2N6283* 2-203 1001 2N6577 2-261 1152
2N6284* 2-203 1001 2N6578 2-261 1152
2N6285 2-203 1001 2N6609 2-266 1061
2N6286* 2-203 1001 2N6648* 2-271 1013
2N6287* 2-203 1001 2N6649* 2-271 1013
2N6288 2-167 676 2N6650* 2-271 1013
2N6289 2-167 676 2N6666 2-275 1069
2N6290 2-167 676 2N6667 2-275 1069
2N6291 2-167 676 2N6668 2-275 1069
2N6292 2-167 676 2N6671* 2-280 1090
2N6293 2-167 676 2N6672 2-280 1090
2N6354 2-207 582 2N6673* 2-280 1090
2N6371 2-197 1077 2N6674* 2-286 1164
2N6383* 2-212 609 2N6675* 2-286 1164
2N6384* 2-212 609 2N6676* 2-292 1165
2N6385* 2-212 609 2N6677 2-292 1165
2N6386 2-217 610 2N6678* 2-292 1165
2N6387 2-217 610 2N6686 2-298 1171
2N6388 2-217 610 2N6687 2-298 1171
2N6420 2-222 1100 2N6688 2-298 1171
2N6421 2-222 1100 2N6702 2-304 1187
2N6422 2-222 1100 2N6703 2-304 1187

*JAN-type versions available
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POWER TRANSISTORS
Type Page Bulletin Type Page Bulletin
No. No. File No. No. No. File No.
2N6704 2-304 1187 BD501B 2-368 1108
2N6738 2-310 1291 BD533 2-370 1236
2N6739 2-310 1291 BD534 2-370 1236
2N6740 2-310 1291 BD535 2-370 1236
2N6751 2-316 1244 BD536 2-370 1236
2N6752 2-316 1244 BD537 2-370 1236
2N6753 2-316 1244 BD538 2-370 1236
2N6754 2-316 1244 BD550 2-375 1109
2N6771 2-323 1292 BD550B 2-375 1109
2N6772 2-323 1292 BD643 2-377 1241
2N6773 2-323 1292 BD645 2-377 1241
40346 2-328 211 BD647 2-377 1241
40347 2-331 88 BD649 2-377 1241
40348 2-331 88 BD795 2-381 1242
40406 2-335 219 BD796 2-381 1242
40407 2-335 219 BD797 2-381 1242
40408 2-335 219 BD798 2-381 1242
40411 2-335 219 BD799 2-381 1242
40412 2-328 211 BD800 2-381 1242
BD142 2-340 701 BD801 2-381 1242
BD181 2-344 700 BD802 2-381 1242
BD182 2-344 700 BD895 2-384 1240
BD183 2-344 700 BD895A 2-384 1240
BD239 2-348 669 BD897 2-384 1240
BD239A 2-348 669 BD897A 2-384 1240
BD239B 2-348 669 BD899 2-384 1240
BD239C 2-348 669 BD899A 2-384 1240
BD240 2-350 670 BD901 2-384 1240
BD240A 2-350 670 BDX18 2-387 994
BD240B 2-350 670 BDX33 2-390 693
BD240C 2-350 670 BDX33A 2-390 693
BD241 2-352 671 BDX33B 2-390 693
BD241A 2-352 671 BDX33C 2-390 693
BD241B 2-352 671 BDX33D 2-390 693
BD241C 2-352 671 BDX34 2-396 694
BD242 2-356 672 BDX34A 2-396 694
BD242A 2-356 672 BDX34B 2-396 694
BD242B 2-356 672 BDX34C 2-396 694
BD242C 2-356 672 BDX34D 2-396 694
BD243 2-359 673 BDX53 2-402 1213
BD243A 2-359 673 BDX53A 2-402 1213
BD243B 2-359 673 BDX53B 2-402 1213
BD243C 2-359 673 BDX53C 2-402 1213
BD244 2-362 674 BDX83 2-406 955
BD244A 2-362 674 BDX83A 2-406 955
BD244B 2-362 674 BDX83B 2-406 955
BD244C 2-362 674 BDX83C 2-406 955
BD277 2-365 667 BDY29 2-411 819
BD500 2-368 1108 BDY55 2-415 1215
BD500B 2-368 1108 BDY56 2-415 1215
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Index to Devices

POWER TRANSISTORS
Type Page Bulletin Type Page Bulletin
No. No. File No. No. No. File No.
BDY58R 2-418 1206 D40D5 2-508 15.2
BDY90 2-422 1289 D40D7 2-508 15.2
BDY91 2-422 1289 D40D8 2-508 15.2
BDY92 2-422 1289 D40E1 2-511 15.4
BFT19 2-426 683 D40ES 2-511 15.4
BFT19A 2-426 683 D40E7 2-511 15.4
BFT19B 2-426 683 D40K1 2-514 15.6
BFT28 2-431 815 D40K2 2-514 15.6
BFT28A 2-431 815 D40K3 2-514 15.6
BFT28B 2-431 815 D40K4 2-514 15.6
BFT28C 2-431 815 D40v1 2-516 15.8
BUW40 2-437 1308 D40v2 2-516 15.8
BUW40A 2-437 1308 D40V3 2-516 15.8
BUW40B 2-437 1308 D40v4 2-516 15.8
BUW41 2-442 1275 D40V5 2-516 15.8
BUWA41A 2-442 1275 D40V6 2-516 15.8
BUW41B 2-442 1275 D41D1 2-519 15.3
BUWG64A 2-448 1199 D41D2 2-519 15.3
BUW64B 2-448 1199 D41D4 2-519 15.3
BUW64C 2-448 1199 D41D5 2-519 15.3
BUX10A 2-454 1216 D41D7 2-519 15.3
BUX11A 2-458 1353 D41D8 2-519 15.3
BUX14 2-462 1203 D41E1 2-522 15.5
BUX16 2-466 800 D41ES5 2-522 15.5
BUX16A 2-466 800 D41E7 2-522 15.5
BUX16B 2-466 800 D41K1 2-525 15.7
BUX16C 2-466 800 D41K2 2-525 15.7
BUX21 2-470 1172 D41K3 2-525 15.7
BUX32 2-475 1285 D41K4 2-525 15.7
BUX32A 2-475 1285 D42C1 2-527 15.9
BUX32B 2-475 1285 D42C2 2-527 15.9
BUX33 2-481 1354 D42C3 2-527 15.9
BUX33A 2-481 1354 D42C4 2-527 15.9
BUX33B 2-481 1354 D42C5 2-527 15.9
BUX37 2-486 1243 D42C6 2-527 15.9
BUX39 2-489 1211 D42C7 2-527 15.9
BUX45 2-492 1231 D42C8 2-527 15.9
BUX66 2-496 870 D42C9 2-527 15.9
BUX66A 2-496 870 D42C10 2-527 15.9
BUX66B 2-496 870 D42C11 2-527 15.9
BUX66C 2-496 870 D42C12 2-527 15.9
BUY69A 2-501 1237 D43C1 2-531 15.10
| BUY69B 2-501 1237 D43C2 2-531 15.10
BUY69C 2-501 1237 D43C3 2-531 15.10
D40C1 2-505 15.1 D43C4 2-531 15.10
D40C4 2-505 156.1 D43C5 2-531 15.10
D40C7 2-505 15.1 D43C6 2-531 15.10
D40D1 2-508 15.2 D43C7 2-531 15.10
D40D2 2-508 15.2 D43C8 2-531 15.10
D40D4 2-508 15.2 D43C9 2-531 15.10




Index to Devices

POWER TRANSISTORS

Type Page Bulletin Type Page Bulletin
No. No. File No. No. No. File No.
D43C10 2-531 15.10 D45C1 2-568 15.12
D43C11 2-531 15.10 D45C2 2-568 15.12
D43C12 2-531 15.10 D45C3 2-568 15.12
D44C1 2-534 15.11 D45C4 2-568 15.12
D44C2 2-534 15.11 D45C5 2-568 15.12
D44C3 2-534 15.11 D45C6 2-568 15.12
D44C4 2-534 15.11 D45C7 2-568 15.12
D44C5 2-534 15.11 D45C8 2-568 15.12
D44C6 2-534 15.11 D45C9 2-568 15.12
D44C7 2-534 15.11 D45C10 2-568 15.12
D44C8 2-534 15.11 D45C11 2-568 15.12
D44C9 2-534 15.11 D45C12 2-568 15.12
D44C10 2-534 15.11 D45D1 2-571 15.14
D44C11 2-534 15.11 D45D2 2-571 15.14
D44C12 2-534 15.11 D45D3 2-571 15.14
D44D1 2-537 15.13 D45D4 2-571 15.14
D44D2 2-537 15.13 D45D5 2-571 15.14
D44D3 2-537 15.13 D45D6 2-571 15.14
D44D4 2-537 15.13 D45E1 2-574 15.16
D44D5 2-537 15.13 D45E2 2-574 15.16
D44D6 2-537 15.13 D45E3 2-574 15.16
D44E1 2-540 15.15 D45H1 2-578 15.18
D44E2 2-540 15.15 D45H2 2-578 15.18
D44E3 2-540 15.15 D45H4 2-578 15.18
D44H1 2-544 15.17 D45H5 2-578 15.18
D44H2 2-544 15.17 D45H7 2-578 15.18
D44H4 2-544 15.17 D45H8 2-578 15.18
D44H5 2-544 15.17 D45H10 2-578 15.18
D44H7 2-544 15.17 D45H11 2-578 15.18
D44H8 2-544 15.17 D45VH1 2-581 15.24.
D44H10 2-544 15.17 D45VH4 2-581 15.24
D44H11 2-544 15.17 D45VH7 2-581 15.24
D44Q1 2-547 15.19 D45VH10 2-581 15.24
D44Q3 2-547 15.19 D45VM1 2-586 15.26
D44Q5 2-547 15.19 D45VM4 2-586 15.26
D44T1 2-550 15.2 D45VM7 2-586 15.26
D44T2 2-550 15.2 D45VM10 2-586 15.26
D44T3 2-550 15.2 D46TQ1 2-591 15.27
D44T4 2-550 . 15.2 D46TQ2 2-591 15.27
D44TD3 2-553 15.21 D64DS5 2-593 15.34
D44TD4 2-553 15.21 D64DS6 2-593 15.34
D44TD5 2-553 156.21 D64DS7 2-593 15.34
D44VH?1 2-558 15.23 D64DV5 2-601 15.35
D44VH4 2-558 15.23 D64DV6 2-601 15.35

- D44VH7 2-558 15.23 D64DV7 2-601 15.35
D44VH10 2-558 15.23 D64ES5 2-593 15.34
D44VM1 2-563 15.25 D64ES6 2-593 15.34
D44VM4 2-563 15.25 D64ES7 2-593 15.34
D44vM7 2-563 15.25 D64EV5 2-601 15.35
D44VM10 2-563 15.25 D64EV6 2-601 15.35.
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POWER TRANSISTORS
Type Page Bulletin Type Page Bulletin
No. No. File No. No. No. File No.
D64EV7 2-601 15.35 MJ15003 2-734 1060
D64VS3 2-608 15.36 MJ15004 2-266 1061
D64VS4 2-608 15.36 MJ15022 2-748 1293
D64VS5 2-608 15.36 MJ15024 2-748 1293
D72F5T1 2-613 15.51 MJ16010 2-682 1839
D72F5T2 2-613 15.51 MJ16012 2-682 1839
D72FY4D1 2-617 156.52 MJ16014 2-686 1871
D72FY4D2 2-617 15.52 MJ16016 2-686 1871
D72K3D1 2-621 15.53 MJE13004 2-690 1840
D72K3D2 2-621 15.53 MJE13005 2-690 1840
D72Y1.5D1 2-625 15.55 MJE13006 2-693 15.89
D72Y1.5D2 2-625 15.55 MJE13007 2-698 15.90
D73F5T1 2-629 15.56 MJE13008 2-703 15.91
D73F5T2 2-629 15.56 MJE13009 2-708 15.92
D73FY4D1 2-633 15.57 MJE13070 2-713 1841
D73FY4D2 2-633 15.57 MJE13071 2-713 1841
D73K3D1 2-637 15.58 MJE16002 2-716 1842
D73K3D2 2-637 15.58 MJE16004 2-716 1842
GE5060 2-641 15.84 MJH13090 2-719 15.94
GE5061 2-641 15.84 MJH13091 2-719 15.94
GE5062 2-641 15.84 MJH16010 2-683 1839
GE6060 2-647 15.85 MJH16012 2-683 1839
GE6061 2-647 15.85 RCA1000 2-724 594
GE6062 2-647 15.85 RCA1001 2-724 594
GE6251 2-653 15.86 RCA1B04 2-727 908
GE6252 2-653 15.86 RCA1B05 2-727 908
GE6253 2-653 15.86 RCA3054 2-729 618
GE10000 2-659 16.77 RCA3055 2-729 618
GE10001 2-659 15.77 RCA3773 2-734 1060
GE10002 2-659 15.77 RCAB6340 2-739 1205
GE10003 2-659 15.77 RCA6341 2-739 1205
GE10004 2-659 15.77 RCAB8638C 2-734 1060
GE10005 2-659 16.77 RCA8638D 2-734 1060
GE10006 2-659 16.77 RCAB8638E 2-734 1060
GE10007 2-659 15.77 RCA8766 2-744 973
GE10008 2-659 15.77 RCA8766A 2-744 973
GE10009 2-659 15.77 RCA8766B 2-744 973
GE10015 2-666 15.78 RCA8766C 2-744 973
GE10016 2-666 15.78 RCA8766D 2-744 973
GE10020 2-666 15.78 RCA8766E 2-744 973
GE10021 2-666 15.78 RCA9116C 2-266 1061
GE10022 2-666 15.78 RCA9116D 2-266 1061
GE10023 2-666 15.78 RCA9116E 2-266 1061
GE13070P 2-673 15.79 RCA9166A 2-748 1293
GE13071P 2-673 15.79 RCA9166B 2-748 1293
MJ2955 2-387 994 RCA9202A 2-752 1414
MJ13090 2-675 1870 RCA9202B 2-752 1414
MJ13091 2-675 1870 RCAQ202C 2-752 1414
MJ15001 2-678 1093 RCAS203A 2-756 1413
MJ15002 2-678 1093 RCA9203B 2-756 1413




Index to Devices

POWER TRANSISTORS
Type Page Bulletin Type Page Bulletin
No. No. File No. No. No. File No.
RCA9228A 2-760 1448 TIP115 2-797 1387
RCA9228B 2-760 1448 TIP116 2-797 1387
RCA9228C 2-760 1448 TIP117 2-797 1387
RCA9228D 2-760 1448 TIP120 2-801 998
RCA9229A 2-760 1448 TIP121 2-801 998 -
RCA9229B 2-760 1448 TIP122 2-801 998
RCA9229C 2-760 1448 TIP125 2-805 - 997
RCA9229D 2-760 1448 TIP126 2-805 997
RJH6674 2-286 1164 TIP127 2-805 997
RJH6675 2-286 1164 TIP562 2-809 1212
RJH6676 2-292 1165 TIP563 2-809 1212
RJH6677 2-292 1165 .
RJHE678 2-292 1165 | POWER HYBRID CIRCUITS
RJH6686 2-298 171 :
RJH6687 2-298 117 Type Page Bulletin
RJH6688 2-298 1171 No.. No. File No.
TIP29 2-764 990 HC2000H 3-2 566
TIP29A 2-764 1990 'HC2500 3-7 681
TIP29B 2-764 990 —
TIP29C 2-764 990
TIP30 2-768 988
TIP30A 2-768 088
TIP30B 2-768 988
TIP30C 2-768 988

| TIP3 2-772 991
TIP31A 2-772 991
TIP31B 2-772 991
TIP31C 2-772 991
TIP32 2-776 087
TIP32A 2-776 087
TIP32B 2-776 087

| TIP32C 2-776 987
TIP#1 2-780 . 992
TIP41A 2-780 992
TIP41B 2-780 992
TIP41C 2-780 992
TIP42 2-783 996
TIP42A 2-783 996
TIP42B 2-783 996
TIP42C 2-783 996
TIP47 2-786 978
TIP48 2-786 - 978
TIP49 2-786 978
TIP50 2-786 978
TIP100 2-790 1153
TIP101 2-790 © 1153
TIP102 2-790 1153
TIP110 2-793 1336
TIP111 2-793 1336
TIP112 2-793 1336




Index to Devices

SILICON RECTIFIERS

Type Page Bulletin Type Page Bulletin
No. No. File No. No. No. File No.
1N4245 4-2 2093 DB1N 4-31 2097
1N4246 4-2 2093 DB1P 4-31 2097
1N4247 4-2 2093 GE1001 4-34 2161
1N4248 4-2 2093 GE1002 4-34 2161
1N4249 4-2 2093 GE1003 4-34 2161
1N5059 4-5 2176 GE1004 .4-34 2161
1N5060 4-5 2176 GE1101 4-37 2165
1N5061 4-5 2176 GE1102 4-37 2165
1N5062 4-5 2176 GE1103 4-37 2165
1N5624 4-8 2181 GE1104 4-37 2165
1N5625 4-8 2181 GE1301 4-40 2166
1N5626 4-8 2181 GE1302 4-40 2166
1N5627 4-8 2181 GE1303 4-40 2166
A14A 4-11 2178 GE1304 4-40 2166
A14C 4-11 2178 GER4001 4-43 2177
A14E 4-11 2178 GER4002 4-43 2177
A14F 4-11 2178 GER4003 4-43 2177
A14P 4-11 2178 GER4004 4-43 2177
A15A 4-14 2175 GER4005 4-43 2177
A15F 4-14 2175 GER4006 4-43 2177
A114A 4-17 2179 GER4007 4-43 2177
A114B 4-17 2179 MUR-810 4-46 1355
A114C 4-17 2179 MUR-815 4-46 1355
A114D 4-17 2179 MUR-820 4-46 1355
A114E 417 2179 MUR-840 4-48 2091
A114F 417 2179 MUR-850 4-48 2091
A114M 4-17 2179 MUR-860 4-48 2091
A115A 4-20 2180 MUR-1610CT 4-50 1885
A115B 4-20 2180 MUR-1615CT 4-50 1885
A115C 4-20 2180 MUR-1620CT 4-50 1885
A115D 4-20 2180 RUR-810 4-46 1355
A115E 4-20 2180 RUR-815 4-46 1355
A115F 4-20 2180 RUR-820 4-46 1355
A115M 4-20 2180 RUR-840 4-48 2091
A214A 4-23 2164 RUR-850 4-48 2091
A214B 4-23 2164 RUR-860 4-48 2091
A214F 4-23 2164 RUR-1610CT 4-50 1885
A214G 4-23 2164 RUR-1615CT 4-50 1885
A315A 4-26 2163 RUR-1620CT 4-50 1885
A315B 4-26 2163 RURD-810 4-54 1356
A315F 4-26 2163 RURD-815 4-54 1356
A315G 4-26 2163 RURD-820 4-54 1356
BYW51-100 4-29 1412 RURD-1610 4-56 1383
BYW51-150 4-29 1412 RURD-1615 4-56 1383
BYW51-200 4-29 1412 RURD-1620 4-56 1383
DB1A 4-31 2097

DB1B 4-31 2097

DB1D 4-31 2097

DB1F 4-31 2097

DB1M 4-31 2097
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POWER TRANSISTOR CHIPS

Type Page Bulletin
No. No. File No.
PC44E 5-2 1932
PC44H 5-2 1933
PCA45E 5-2 1934
PC45H 5-2 1935
PC1482 5-2 1792
PC2102 5-2 1416
PC3439 5-2 1417
PC3442 5-2 1793
PC3585 5-2 1794
PC3879 5-2 1795
PC4036 5-2 1418
PC5038 5-2 1796
PC5240 5-2 1797
PC5303 5-2 1395
PC5320 5-2 1419
PC5322 5-2 1420
PC5415 5-2 1421
PC5671 5-2 1798
PC6079 5-2 1799
PC6107 5-2 1391
PC6213 5-2 1800
PC6247 5-2 1801
PC6284 5-2 1392
PC6287 5-2 1393
PC6292 5-2 1390
PC6354 5-2 1802
PC6385 5-2 1803
PC6388 5-2 1407
PC6476 5-2 1804
PC6478 5-2 1805
PC6488 5-2 1806
PC6491 5-2 1807
PC6650 5-2 1808
PC6668 5-2 1408
PC6673 5-2 1409
PC6678 5-2 1404
PC6688 5-2 1403
PC6704 5-2 1809
PC6754 5-2 1810
PC6773 5-2 1410
PC8638 5-2 1400
PC8766 5-2 1402
PC9116 5-2 1401
PC9166 5-2 1399
PC9202 5-2 1396
PC9203 5-2 1398
PC13005 5-2 2149
PC16010 5-2 2150
PCTIP110 5-2 1405
PCTIP115 5-2 1406
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Power Transistors

2N697

Silicon N-P-N
Planar Transistor

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

Features:

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

® L ow saturation voltages

The 2N697 is a silicon n-p-n transistor designed for
use in high-speed-switching applications in military ana
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

T VB0 +h et e

* Veer (Ree =10 Q)
“VEBO tertiiin i

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

L T I

*To

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

*

In accordance with JEDEC registration data.

2-2

File Number 16

TERMINAL DESIGNATIONS
8
€ C (CASE)
92C8-27512

JEDEC TO-205AD

=~ CASE TEMPERATURE,
CE|
== == FREE-AIR TEMPERATURE

AT
NTER OF SEATING SURFACE

WATTS

MAXIMUM TRANSISTOR

DISSIPATION

................. 60

................. 05

-50 100 150 200

[ 50
TEMPERATURE —°C
82CS-1118IRI

Fig. 1 - Current derating chart.

40
5

r<<<

2
See Fig. 1
0.6
See Fig. 1

= =

................. -65to +175 °C

..................... 300 °C




* O o

ELECTRICAL CHARACTERISTICS, at Ambient Temperature (T 4) = 25°C,

unless otherwise specified

TEST CONDITIONS
VOLTAGE CURRENT LIMITS
CHARACTERISTIC|  Vdec mA dc UNITS
Ves| Vee Ic Ig Ig | Min.| Typ.] Max.
IcBo 30 0 - oot 1} A

Ta=150°C 30 0 -1 1 |100
hrE 10 | 1500 40 |75 |120
V(BR)CBO 0.1 0 60 [75 | —
V(BR)EBO o | o1 5 (75 | -
VceR/(sus)

Rge =109 1002 40|60 | - | Vv
Vcglsat) 1500 15 | — |08 [15
VgEl(sat) 150b 1] — | 1 (13
hte

f= 20 MHz 10 50 25 |10 | -

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

Pulsed to prevent excessive heating of collector junction
Pulsed: Pulse duration < 300 us, duty factor < 2%.
In accordance with JEDEC registration data.

Power Transistors

2N697
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Power Transistors

2N1479, 2N1480, 2N1481, 2N1482

Silicon N-P-N Power Transistors

General-Purpose Types for Medium-Power Applications

Features:

@ High-temperature characterization

m  High dc beta at 200 mA

® Full switching-time characterization at 200 mA

The 2N1479 — 2N1482 are silicon n-p-n power transistors. TERMINAL DESIGNATIONS

These transistors are intended for a wide variety of
applications in industrial and military equipment.

They are particularly useful in power-switching circuits
such asin dc-to-dc converters, inverters, choppers, solenoid

File Number 135

and relay control; in oscillator, regulator, and pulse-amplifier . C (cASE)
circuits; and as class ‘A and class B push-pull audio and
servo amplifiers. 00827512
These transistors feature high beta at high current, and )
excellent high-temperature performance. They employ the JEDEC TO-205AD
JEDEC TO-205AD hermetic package.
2N1479 2N1480
Maximum Ratings, Absolute-Maximum Values: 2N1481 2N1482
*COLLECTOR-TO-BASE VOLTAGE .......ccoviriiiiiiiinnennnnannns Veso 60 100
*COLLECTOR-TO-EMITTER VOLTAGE:
With base open, sustaining . .. .....ooiiiiiitii it Veeo(sus) 40 55
With emitter-to-base reverse biased
(VEB=T1.BVOItS) ..ot i iiiie e VCEX 60 100
*EMITTER-TO-BASE VOLTAGE ... iiiiiiiieieerereinaeneaannenns Veg 12 12
FCOLLECTOR CURRENT. ...ttt tiiiiie e eeeaiieneannnnnn Ic 1.5 1.5
FEMITTER CURRENT ...ttt iiiieiiii e eeeaeeeeannanns 13 —-1.75 -1.75
FBASE CURRENT ...ttt tiiiiie e eaaanneeananens g 1 1
*TRANSISTOR DISSIPATION: Pt
(See Rating Chart Fig. 1):
At case temperature of 25° C . .....iiuitiiiittt s 5 5
At case temperature of 100° C ........iuuinireeineennneenaanns 2.86 2.86
TEMPERATURE RANGE:
Operatingand Storage . . . . .« vttt i it et et e s —65 to +200

*In accordance with JEDEC registration data

>rr<< <

==




Power Transistors

2N1479, 2N1480, 2N1481, 2N1482
ELECTRICAL CHARACTERISTICS, At Case Temperature (T¢) =25°C unless otherwise specified

TEST CONDITIONS LIMITS
CHARACTERISTIC SYMBOL vo:_’Td:GE cu::irr 2N1479 2N1480 2N1481 2N1482 UNITS
Ves | Vee | Ves| 'c | 's | !g |Min. | Max.| Min. | Max. [Min. [ Max. | Min. | Max.
*| Collector Cutoff Current: 'CBO 30 o 10 10 10 10 BA
Tc=150°C 30 0 500 500 500 500
| Emitter Cutoff Current leBO 12 4] 10 10 10 10 | uwA
*|  Collector-To-Emitter
Voltage:
With base-emitter junction
reverse-biased VeEX 15| 0.25 60 100 60 100 \%
With base open,
sustaining VCEO(sus) 50| O 40 55 40 55
*  Base-To-Emitter Voltage Vge 4 200 3 3 3 3 \%
*  DC Current Transfer Ratio hee 4 200 20 60 20 60 35| 100 35| 100
»| Small-Signal Current
Transfer Ratio hee 4 5 50 Typ. 50 Typ. 50 Typ. 50 Typ.
| DC Collector-To-Emitter
Saturation Resistance R 200 20 7 7 Q
200 | 10 7 7
*| Collector-To-Base
Capacitance Cob 40 150 Typ. | 150 Typ. | 150 Typ. | 150 Typ. pF
Thermal Time Constant 7 10 Typ. 10 Typ. 10 Typ. 10 Typ. ms
*  Alpha-Cutoff Frequency fab 28 5 1.5 Typ. 1.5 Typ. 1.5 Typ. 1.5 Typ. MHz
#|  Switching Time:
Delay Time ‘d. 0.2 Typ. 0.2 Typ. 0.2 Typ. 0.2 Typ.
Rise Time t,’ 1 Typ. 1 Typ. 1 Typ. 1 Typ. us
Storage Time ts 0.6 Typ. 0.6 Typ. 0.6 Typ. 0.6 Typ.
Fall Time t° 1 Typ. 1 Typ. 1 Typ. 1 Typ.
| Thermal Resistance:
Junction-to-case RoJc 35 35 35 35 | c/w
Junction-to-free air RoJFA 200 200 200 200

*in accordance with JEDEC registration data
“1c=200mA,lg =20mA,lg = -8.5mA; see Figs.6and 7.
1 2

jCASE TEMPERATURE (T¢)
AMBIENT TEMPERATURE (Tp)

T
T

o

MAXIMUM TRANSISTOR
DISSIPATION (Py) —W
T

o 50 00 150 200
TEMPERATURE —°C

92CS-10446R4
Fig.1 — Derating chart for all types.
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Power Transistors

2N1479, 2N1480, 2N1481, 2N1482

COLLECTOR-TO-EMITTER VOLTAGE (Vcg)=4V
<
€ 50
i
@
s)
- 40
z
s .
‘4
S 30 a
o
Y |- CASE TEMPERATURE (T¢)= C
gz I;I{Illlll {{I
.
TN
200°C
10|
1T
11T
5 1 5 2

5 1.5
BASE - TO-EMITTER VOLTAGE (Vgg)—V

92CS-10438R2

Fig.2 — Typical input characteristics for all types.

COLLECTOR-TO-EMITTER VOLTAGE (Vcg)=4 V

COLLECTOR CURRENT (Ic)—A

CASE TEMPERATURE (T¢)=25°C
VaM =VOLTAGE AT WHICH ALPHA (a) AT

LOW VOLTAGE TIMES THE MULTIPICATION
| FACTOR (M) =1

50 TR
S aaaaaet

T
b

BASE CURRENT (
t 1

t

1

1

1

hasan i

30 tf7

0}

N

o
>
Ef:iSagst

0.2]

O

o 20 40 60

COLLECTOR-TO-EMITTER VOLTAGE (Vcg)—V
B 92CM -10453R1

Fig.3 — Typical output characteristics for all types.

8

@
(=]

DC FORWARD-CURRENT TRANSFER RATIO (hFE)
-

4 T
COLLECTOR-TO-BASE VOLTAGE (Vggg)= 30V /

N

X

IS

N

COLLECTOR CURRENT (Ig)—A

92CS-10450R2

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

2N1479, 2NI1480
2N1481 , OR 2N1482

7000 g, I °
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FROM. R, 2w s
GENERATOR 508 r——o°
RG=50 & 'w 85v 2y
1 ]|
Tk nlry
= 92CS-10427R3
1c =200 mA E
I} ™ 20 mA
1gp=-85mA

ement of

Fig.6 — Test circuit for

tching times.

Fig. 7 — Oscill pe display for
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e
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} :
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o
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o
20| W —~1
i 1
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S
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JUNCTION TEMPERATURE—°C
92CS-I088IR!

Fig.5 — Typical leakage characteristics for all types.
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Power Transistors

File Number 106 2N1613, 2N2102

Medium-Power Silicon

N-P-N Planar Transistors TERMINAL DESIGNATIONS
For Small-Signal Applications
In Industrial and Commercial Equipment N

2N2102 Features:
w Gain bandwidth product (fr) = 120 MHz (typ.);

useful in applications from dc to 20 MHz € C (CASE)
m High breakdown voltage:

Viericeo = 120 V min. at Ic = 0.1 mA

» Low saturation voltages: seoszsn
Vce(sat) = 0.5 V max. at Ic = 150 mA
Vee(sat) = 1.1 V max. at Ic = 150 mA
= Beta (hee) controlled over 5 decades of Ic JEDEC TO-205AD
The 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 oulsed beta.
The 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:
= For operation at junction temperature up to 200°C
w Planar construction for low noise and low leakage
® Low output capacitance
MAXIMUM RATINGS, Absolute-Maximum Values:
2N2102 2N1613
B T 120 75 \"
* Vcen(sus)
RBE = 10 Q) o e e 80 50 \
* VCEO(SUS) &t ireeiinieiiieiieaiaanneanann .. 65 — \'
P VEBO et et .. 7 7 Vv
LG et e e 1* 1 A
* Pr
AETEE25°C ittt ittt et e 5 3 w
N B 7L 1 038 w
AtTc>25°C it iiienaennns Derate linearly 2.86 171 mwW/°C
AtTa>25°C . ittt i it Derate linearly 5.7 457 mW/°C
T P -65 to +200 °C
* To (During soldering):
At distance = 1/16 in. (1.58 mm) from seating plane for10smax. ..............ccconen. 300 °C

»

in accordance with JEDEC registration data format.




Power Transistors

2N1613, 2N2102

ELECTRICAL CHARACTER ISTICS, At Case Temperature ( Tl = 259C unless otherwise specified

TEST CONDITIONS LIMITS

CHARACTERISTIC | Voltage | Current |\, 1a 2N2102 | UNITS

. Vdc mA dc
VCB VCE IC IB Min.] Max. Min. Max.
{eso 60 -1 001 | =] o002 R

At Tg=1500C 60 — 10 | - | 2 K
| eBo

Veg=5 V 0 — 1 001 | —| 0002 | uaA

10 |0.01 - - 0] -
10 | 01 20| - 20| -
*| heg 10 | 100 3Bl - Bl -
10 | 1502 40| 120 | 40! 120
10_|5002 20| - 5|

At T=—56°C 10 | 10a 20| - 20| -
| VRT

Vgg=1.5V,Ig=0 - - |10 - v
" Vigricso -

Ie=0 0.1 751 - |10 - v
" Vigr)EBO

1g=0.1 mA 0 7 _ 7 — v
*| Vceo sus) 10020 | — - 65 ~ \Y
* VCER(SUS)

Rge=10 Q 1002 50| - go| - v
*[Vgg(sat) 1508 [15] — | 1.3 | — | 1.1 v
“[VegGat) 02|15 — | 15 | — | 05 v
e S 30| 100 | 30| 100

f=1 kHz 0|5 35| 150 | 35| 180

| hrel

£=20 MHz 10 |50 3 - 3 -

“ho 5 1 24| 34 | 24| 34 o

f=1 kHz 10 5 4 8 4 8
1 hrp 5 1 - |3x10-4| - [3x10—4

10 1 — |3x10—4| - -

f=1 kHz 10 5 - — — |3x10—4
*[fop 5 1 005| 05 [001| 05 R

f=1 kHz 10 5 005| 05 |oo1| 1 |H™
* Cob

Ig=0 10 - 25 | - 15 oF
" [Cib

Veg =05V 0 ~ | s |- 80 pF
*NF

BW=1 Hz

Ref.sig.freq.=1 kHz

RG=510 2(2N1613) | 10 0.3 | 12 |- 6 dB

25=1000 2(2N2102)
g+t P - 30 - 30 ns

Ro1C — 883 | - %5 | ocm

RoIA " {219 | = | 17

* In accordance with JEDEC registration data format.
@ pulsed, pulse duration=300 us, duty factor=1.8% (2N2102) < 2% (2N1613). b See Fig. 14.




Power Transistors

2N1613, 2N2102

T :
:
o
5
a3 g3 3
x®n et a|
o @
»—: I3 5
23 70, =
2] 2 §g 2
2=z @
= % b
- a a3
z = EN
F A
3 o
= i
o it o]
-75 ~50 - 5 50 75 100 75 200 -75-50-25 0 25 50 75 100 125 150 |75 200
TEMPERATURE —*C TEMPERATURE—°C
92CS-73R2 92CS-I1T2R2
Fig. 1 — Rating chart for 2N1613. Fig. 2 — Rating chart for 2N2102.
COMMON—EMITTER CIRCUIT, BASE INPUT.
B |COLLECTOR-TO-EMITTER VOLTAGE (VCg) =10V FREQUENCY= z
& AMBIENT TEMPERATURE (Ta)=25°C
2. N N
i : N
\OLTAG,
« 4 R [
u G N 5 g‘i/‘:\!@(/
| 37 S AT s
B \ 1S 7 Y — v
D), 2= <O T N
& 140| & A4 ~ ° A
5 C o2 N <2 6 & . AN
g" >3 g.‘; 5" Z.4
& A | . x5 v
& 2 P, @« o
£ PS> N 2 S
g sl = N g%
€ oof L] a -55 od
ES 1 1 T a5
& a = z
A 1 N .
2 [
£5]
a ol 0|
9l e
oot (] 10 100 1000 i 10 100 1000
COLLECTOR CURRENT (Ic)—mA COLLECTOR CURRENT (Ic)—mA 92cS- TR
92Cs~IliBIR3
Fig. 3 — Typical dc beta characteristics for Fig. 4 — Typical small-signal beta character-
both types. istics for both types.
AMBIENT TEMPERATURE (Ta) = 25°C AMBIENT TEMPERATURE (Tp)=100°C I
< 5
E
|
a S 400 '
< t = i &y
P 5 :
" z 3
- B ! © 2.
g 300E ; § 30 ;
e 5
g 8 j
& 200) 5 200] i
2 w ssas T
° E] H HH
8 3 E !
:."’-, 100 ° 100 it e
=l FaASE IC SimA o
3 EASECURR i%q t
o e
[ 5 10 15 20 20
COLLECTOR-TO-EMITTER VOLTAGE (Vcg)—V COLLECTOR-TO-EMITTER VOLTAGE (Vog)—V
92CS—-1266TRI 92CS-12665R1
Fig. 5 — Typical output characteristics Fig. 6 — Typical output characteristics for
for both types. both types at Ty = 100°C.




Power Transistors

2N1613, 2N2102

O LR GIRCUIT, BASE INB AMBIENT TEMPERATURE (T) = -55°C :
T f
| 3 40
D i < 2
E g ) Lo :
g H 8
3 " H z T :
N £ G -
o T T
G - 5 : s
8 T £ 5 100 : =
; L] : ;
1 H 3 & eI
== £ i s s L
[ 20 40 80 100 ) = 5 20
COLLECTOR-TO-EMTTER VOLTAGE (VcE)—V COLLECTOR-TO-EMITTER VOLTAGE (Veg)—V
92c8-11I75R3 92C5-12668RI
Fig. 7 — Typical high-current output Fig. 8 — Typical output characteristics for
characteristics for both types. both types at Ty = —559C.
COMMON-EMITTER CIRCUIT, BASE INPU St -
COLLECTOR-TO—EMIT vo'.m;ewcg)-mv Sssee BIENT T (Ta) =25° C
AMBIENT rsumwuaz( ST S
GENERATOR aestsnncamc) 25io oHms T H
SIGNAL FREQUENCY = ; “
S ASGREMENT GRCUIT e =1Hz H
HHE T
< X
s € >
-] I8 i et i
‘!' M ‘ ; e 5 S A
w A fasaEssimisses: z
3 4 i E €2
T : §
] s s 8
g =i 5
T L w
T T t swat T -
e S : 3
iR A R : : S
o 02 04 s .0 05 O Y W12 13 14
COLLECTOR CURRENT (Ic)—mA BASE-TO-EMITTER VOLTAGE (Vgg)—V
92CS - 12220R2 92CS-INBSR2
Fig. 9 — Typical noise figure characteristics Fig. 10 — Typical transfer characteristics for
for both types. both types.
COMMON -EMITTER CIRCUIT, BASE INPUT COMMON—EMITTER CIRCUIT, BASE INPUT
COLLECTOR CURRENT (I¢)=100 mA (PULSED) COLLECTOR CURRENT (Ic)=100 mA (PULSED)
N AMBIENT TEMPERATURE (Tal=25°C T AMBIENT TEMPERATURE (Ta)=25°C
| ~
- w
33 100] £ 130)
w w I
g N 3 ™
g . - 3.
= 5 & &
¥ % & 100)
; 5
7 g |
E é s VCEO
Ve
G 60) CEQ Q
3 3
o
8 sq _UﬁF
' [ 102 103 0% 105
| 10 102 103 [+ 108 —TO- —
EXTERNAL BASE-TO-EMITTER RESISTANCE (Rgg)—OHMS EXTERNAL BASE-TO-EMITTER RESISTANCE (Rgg)—OHMS oans
92CS—I92R3 R
Fig. 11 — Typical sustaining voltage vs. base-to- Fig. 12 — Typical sustaining voltage vs. base-to-
emitter resistance for 2N1613. emitter resistance for 2N2102.
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Power Transistors

2N1613, 2N2102

— -50 v +20v
1 1 .
!
N R
o 2 R
A 1K 's
E Ny 40
I3 S
s 10" & ouzeuT
ﬁ pv«} SAMPLING
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E< 1073 Qvf’q'
o 4 ,
él q(«o IK,5W
5 8107 <& INPUT . _sov
2 ¢S FROM
=] X PULSE Re
]
3 5% GENERATOR E
. ¥
10740 ALL RESISTANCE VALUES
ARE |
P - = TYPE
o T 1 IN3064
100 ~50 0 50 100 150 200
JUNCTION TEMPERATURE (Ty)—°C
92CS-ITOR2 - [+—15 ns
" . . +V +20
Fig. 13 — Typical leakage characteristics for v
both types. o
—tv L +18V
INPUT— PULSE OUTPUT— P!
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+i8v
0
— L
—*itg F’ -1y
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92CS-1132IR3

Fig. 14 — Circuit for measurement of switching
time, and associated waveforms.
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Power Transistors

2N1700 File Number 141
Silicon N-P-N TERMINAL DESIGNATIONS
Power-Switching Transistor e
For Switching Applications

E c fCASE),
Features:
= Operation at high junction temperatures . ] 92Cs-27512

JEDEC TO-205AD

wide variety of uses in industrial equipment. They are
particularly useful in applications such as inverters, chop-
pers, voltage and current regulators, and relay-actuating
circuits.

The 2N1700 is supplied in a JEDEC TO-205AD package.

MAXIMUM RATINGS, Absolute-Maximum Values:

2N1700
60 \"
60 \"
40 v
6 v
1 A
0.75 A
5 w
0.029 °C/W
-65t0+200 °C
At distance = 1/16 in. = 1/32 in. (1.58 mm =+ 0.8 mm) from
seating plane for 10S MaxX. .....evieverenenenrernennensnonesaenas 255 °C

*In accordance with JEDEC registration data format.
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Power Transistors

2N1700
ELECTRICAL CHARACTERISTICS, T¢=25°C Unless Otherwise Specified
TEST CONDITIONS LIMITS
CHARAC- VOLTAGE CURRENT
TERISTIC Vdc A dc 2N1700 UNITS
Vce Vee Ic Is Min. Max.
* | leso
Vee=30 V — 75 MA
Vca=60 V — 25
*1 Te=150°C,
Vea=30 V - ! mA
* | leso -6 0 — 25 LA
* | Vceo(sus) 0.05a 0 40b — \'
* | Veex -1.5 0.0005 60b — Vv
* | hee 4 0.1a 20 80
20 1a 6 —_
* | Vee 4 0.1 —_ 2 v
20 1 — 12.5
* [ ree(sat) 0.1 0.01 — 10 Q
* | Vce(sat) 1a 0.5 — 12 \
hls
f=1 MHz 4 5 X 40 —
be
*| Vce=6V 0.005 400 — kHz
Vce=28 V 0.0005 1.2 (typ.) MHz
Cobo
Vcs=40V, 150 (typ.) pF
f=1 MHz
Tl 10 (typ.) ms
* | Rguc — 35 o
. ?!’;M - 505 c/W
*In accordance with JEDEC registration data format.
aPulsed: pulse duration = 300 us, duty factor < 2%.
bCAUTION: The sustaining voltages Vceo(sus) and Vcex(sus) MUST NOT be measured on a curve tracer.
3 104] COLLECTOR-TO-BASE VOLTAGE (Vcg)=30 V. S |
5 - H ERSgase ;-; 103
i o St i — -
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R e et e s s
e M R e
M o B 3
g i Reehit -+ 3 xé%’;o HH é 0
¢ TR FEaLaS El .
& Bt EEE: 8 20192
» 2255 T’ESMPER:%JRC ‘(21?(;l—l'sg " 20 ! T
925 - 22434 o 50 100 50 200
JUNCTION TEMPERATURE (Ty)—°C
Fig. 1 - Derating curve. Fig. 2 - Typical collector-cutoff current characteristics.




Power Transistors

2N1700
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Power Transistors

File Number 34 2N1893, 2N2405

Medium-Power Silicon

N-P-N Planar Transistors TERMINAL DESIGNATIONS

For Small-Signal Applications
In Industrial and Commercial Equipment

Features: 3 C (CASE)
m For operation at junction temperature up to 200°C
m Planar construction for low noise and low leakage

. 92CS-27512
= Low output capacitance

JEDEC TO-205AD

The 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).

The 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:
a Minimum gain-bandwidth product (fr) of 120 MHz;
useful in application from dc to 50 MHz
= High sustaining voltage:
Vceo(sus) = 90 V min.
m Low saturation voltages:
Vce(sat) = 0.5 V max. at Ic = 150 mA
Vee(sat) = 1.1 V max. at Ic = 1560 mA

MAXIMUM RATINGS, Absolute-Maximum Values:

2N1893 2N2405
* COLLECTOR-TO-BASEVOLTAGE ... ..otiuiiiiti ittt iiieans Veeo 120 120 \'
* COLLECTOR-TO-EMITTER SUSTAINING VOLTAGE:
With external base-to-emitter resistance (Ree) < 10Q .......c.cvviininiineninien.n. Vcer 100 140 \
With base open . 80 90 v
* EMITTER-TO-BASE VOLTAGE ... ..ttt 7 7 \'
* COLLECTOR CURRENT ... ittt eans 0.5 1 A
* TRANSISTOR DISSIPATION:
At case temperature Upt025°C ... ..iuin ittt e e 3 5 w
At free-air temperatures up to 25°C.... 0.8 1 w
At temperatures above 25°C ... . ..ot e See Figs 1 &2
* TEMPERATURE RANGE:
Storage and operating (JUNCHION) ......uueuiuerineireneneeenrerenenenennenenen Tatg, Ty -65t0+200 —____ °C
* LEAD TEMPERATURE (During soldering):
At distance from seating plane for 10 s max.
= 1/16 in. (1.58 mm) for 2N1893 and
Z1/32in. (0.8 mMmM) for2N2405 . ........ooiiiiiii it i T 255 C

.

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

2N1893, 2N2405

ELECTRICAL CHARACTERISTICS, Case Temperature ( TC} = 25°C Unless Otherwise Specified

TEST CONDITIONS LIMITS
CHARACTERISTIC | VOLTAGE | CURRENT | 5\ 003 2N2405 UNITS
V dc mA dc
Ve Veelle g Ig Min.| Max. Min.] Max.
*cao 90 0 - [ 001 — | o001 A
Tc=150°C 90 0 -1 15 -] 10
*1 leBo
Vgg=-5V 0 — | o0.01 - | 0.01 MA
1002 0| - - 9| -
*| Vceolsus) 308 o | sof| - 90| - v
VceR(sus)
*| Rgg=109 1002 100 = 10| - v
Rgg = 500 1002 - - 120 -
* V(BR)CBO 0.1 0 120 - 120 -
* V(BR)EBO 001 7 - 7 — \%
1502 5] -5 - | os
*| Veetsat 500 5| -] 15 — | 02 v
1503 15 [ -] 13 — | 1
*| Veelsat 502 5 | — | 09 - | o9 v
* 10 [ 1502 40| 120 60| 200
*| heg 10| 10° 3| - 3| -
* 10 | 0.1 20| - -l -
*|  Tc=55C 10| 10 20| - 20| -
hfe
*| f=1kHz 5| 1 30| 100 -l -
* 1 kHz 5| 5 -1 - 50 [ 275
* 1 kHz 10| 5 45| — - -
* 20 MHz 10 | 50 25| - 6| -
* hip 5 1 20| 30 24| 34 Q
f=1kHz 10 5 4 8 4 8
*hy 5 1 - [125x10%4| - |3x 104
f=1kHz 10 5 - [15x10%4 - |3x104
*Ih 5 1 — | os - | os
ob
= 1kHz 10 5 - | o5 - | o5 pmho
*| Cobo 10 0 -1 15 - 15 pF
*| Cib
Vgg=—-05V 0 - | 85 - | 80 pF
NF ’ '
RG = 500 Q
BW = 15 kHz
f=1kHz 10 0.3 - - - 6 dB
*[R - | 583 - 35 '
6J-C °c/w
RoJ-A — | 219 - |75

a Pulsed. Pulse duration = 300 usec max.; duty factor < 2%.
* In accordance with JEDEC registration data forfat (JS-9 RDF-2).




Power Transistors

2N1893, 2N2405
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Fig. 1 — Maximum operating areas for type 2N2405,

AMBIENT TEMPERATURE (T A
HEHT !
4 preita::
134 S ! .
55 g |
%’T o 3000 |
; 5 i
=S s s 1 E H
= . 133 z
;. N e g
a H 4 2
E 2 < 3
is N & i
N HHH £, i :
RN 8 B
2N2g 2 s i -
© il it
50 75 100 125 150 175 200 07 08 O 1 oz 1314
TEMPERATURE—°C 92CS-15735 BASE-TO-EMITTER VOLTAGE (Vgg)—V
. .. . . 92CS-11185R2
Fig. 2 — Dissipation derating curves for types Fig. 3 — Typical transfer characteristics for
2N1893, and 2N2405. types 2N1893 and 2N2405.
10 [EMITTER OPEN — 000 free-aim (Teale 25°
} ot s 50[
| N 1 1%
. S » A
z N g 20!
& \409 » A | T |
< 0! vé’ E o v
3
M 7 3 o =226 —
Iy
2 10 s : T
§ FS 0,% 3 — 200
A 1
I3 % I3 ——]
O~ — 175
5 810 '\0%, % 10 A ™~ 150+
Bl A -
3 S 3
3 P
107H—20
— \ GAIN- H PRODUCT fy ( )
P -
ot . I HEEREEE
) 50 ) 0 100 150 200 [ 26 30 40 50 0 70

JUNCTION TEMPERATURE (U)—'C

COLLECTOR-TO-EMITTER VOLTS (Vcg) 92CS 11660
92CS-II70R2
Fig. 4 — Typical cutoff characteristics for Fig. 5 — Typical gain bandwidth product character- j
types 2N 1893 and 2N2405. istics for types 2N1893 and 2N2405.




Power Transistors

2N1893, 2N2405

I T TcoLLECTOR CURRENT (I¢)=0
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FREE—AIR TEMPERATURE (Tra)=25° C
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Fig. 6 — Typical capacitance characteristics for
types 2N1893 and 2N2405.
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Fig. 8 — Tygical collector characteristics at
25 C for type 2N1893.
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Fig. 10 — Typical collector characteristics at
25°C for type 2N1893.
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Fig. 7 — Tyg/ca/ collector characteristics at
25 C for type 2N2405.
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Power Transistors

2N1893, 2N2405
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Power Transistors

2N2270 File Number 24

Silicon N-P-N TERMINAL DESIGNATIONS
Planar Transistor

General-Purpose Type for Small-Signal,
Medium-Power Applications

Features:

® Minimum gain-bandwidth product = 100 MHz;
useful in applications from dc to 20 MHz

= Operation at high junction temperatures

» Planar construction for low-noise and low-leakage characteristics JEDEC TO-205AD

= Very low output capacitances

E C (CASE)

92CS-27512

The 2N2270 is a silicon n-p-n planar transistor intended
for a wide variety of small-signal and medium-power
applications in military and industrial equipment. It features
exceptionally low noise and leakage characteristics, and
very low output capacitance.

The 2N2270 is supplied in a TO-205AD package.

MAXIMUM RATINGS, Absolute-Maximum Values:

* COLLECTOR-TO-BASEVOLTAGE......ititiiiiiiiiiiiiiatenienenrneneneneaens Vcso 60 Vv
* COLLECTOR-TO-EMITTER VOLTAGE:

With external base-to-emitter resistance (Ree) S 100 ........oooiiiiiiieiinns Veer 60 )

With Dase OPeN . .....vvuiriinienrneeinnaiienannenens 45 \
* EMITTER-TO-BASE VOLTAGE 7 v
* COLLECTOR CURRENT ..iitiitiiiiiiiiiiiiiiiiiiiii it ianans e 1 A
* TRANSISTOR DISSIPATION:

At case temperatures up t025°C .......iiiiiiiinnn.n. 5 w

At case temperatures above 25°C ................ See Fig. 1

At free-air temperatures upt0 25°C............... 1 w

At free-air temperatures above 25°C See Fig. 1
* TEMPERATURE RANGE:

Storage and operating (JUNCHION) . ....vuvuineiuieiinintinirineiiernranaionens -65 to +200 °C
* LEAD TEMPERATURE (During soldering):

At distance = 1/16 in. (1.58 mm) from seating plane for10smax. .................. T 255 °C

* In accordance with JEDEC registration data format (JS-6 RDF-1).
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Power Transistors

2N2270
ELECTRICAL CHARACTERISTICS, at Case Temperature (T¢) = 25°C unless otherwise
specified
TEST CONDITIONS LIMITS
VOLTAGE CURRENT
CHARACTERISTIC V do A de 2N2270 UNITS
Ve VCE VBE e g Min. Max.

*1cgo 60 - 0.05 A

Tc = 150°C 60 - 50
*11eBo -5 0 - 0.1 HA
*1V(BRIEBO 0 7 - v

Ig=0.1mA
*|V(BRICBO 0.1 60 - v
® |y a

CER(sus) 1000 60 - v

RBE =10 Q

Vceolsus)? 1000 | o | 45 -~ v
* | Veglsat) 1500 | 15 0.9
*| Vgg(sat) 150 15 | — 1.2 v
*heg 10 150b 50 200
10 1 30 -
* hfer

f=1kHz 10 5 50 275
*|Ihre]

=20 MHz 10 50 5 -

* i1 10 50 100 - MHz
*INF

f=1kHz

Rg=1KQ 10 .03 - 10 dB

BW = 1 Hz
* [toN * toFF

(See Fig. 8) 30 ns
* Cob ‘

Ig=0 10 - 15 pF
*|Ciy -0.5 0 - 80 pF
* ROJC - 35 °c/w
*1Rosa - 175

in accordance with JEDEC registration data.

CAUTION: The sustaining voltages Vceolsus) and Vpglsus) MUST NOT be measured on a curve
tracer.

b pulsed; pulse duration < 300 us, duty factor < 1.8%.

S
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Power Transistors

2N2270
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Fig. 3 — Typical collector characteristics.
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Power Transistors

2N2270
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Fig. 7 — Typical emitter-transition-capacitance and output-
capacitance characteristics.
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Power Transistors

2N3053, 2N3053A File Number 960

General-Purpose, Medium-Power
Silicon N-P-N Planar Transistors

For Small-Signal Applications TERMINAL DESIGNATIONS

Features: . s
= Maximum safe-area-of-operation
curve
w High gain-bandwidth product E ¢ (case)
fr = 100 MHz
m Low leakage current 92s-27512

Applications:

®  Audio amplifiers

s Controlled amplifiers
w  Power supplies

® Power oscillators

JEDEC TO-205AD

The 2N3053 and 2N3053A are silicon n-p-n planar
transistors useful up to 20 MHz in small-signal, medium-
power applications. These types are supplied in the JEDEC

TO-205AD package.

MAXIMUM RATINGS, Absolute-Maximum Values:

2N3053 2N3053A
TV O8O e e et e e e et 60 80 \
chn(sus)
L2 [ @ T 50 70 \
BTG 40 60 \
Vcev(sus)
BT T 60 80 v
5 5 \
0.7 0.7 A
5 5 w
. 1 1 w
. — Derate linearly 0.0286 __ W/°C
-65 to +200 °C
At distance 1/16 + 1/32 in. (1.58 mm * 0.8 mm)
from seating plane for 10 S MaX. +.ouvuteieiriririeiineetnerreaeneenicnseserensasasans 235 °C

* In accordance with JEDEC registration data.
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[ELECTRICAL CHARACTERISTICS, at Case Temperature (Tc) = 25°C

Power Transistors

2N3053, 2N3053A

TEST CONDITIONS LIMITS
VOLTAGE CURRENT
CHARACTERISTICS Vdc mA dc 2N3053 2N3053A UNITS
Ves Vce Vee IC B Min. Max. Min. Max.
30 — -1.5 — — — 0.25 - —
Icev LA
60 — -1.5 — — — — — 0.25
leev — 60 -1.5 —_ — - -—_ — 0.25 UA
leso — — -4 0 — — 0.25 — 0.25 HA
_ 2.5 — 150 — 25 — 25 —
hee
-_ 10 — 1508 — 50 250 50 250
Visriceo — — — 0.1 — 60 — 80 — v
Visrieso
— — — 0 — 5 — 5 — \
le =0.1 mA
Vceo(sus) — — — 0.1a 0 40 — 60 — \
Vcen(sus)
— — — 1008 — 50 —_ 70 — \
Ree=10Q
Vee(sat) - — — 150 15 - 1.7 0.6 1 \
Vce(sat) _ — — 150 15 — 14 - 03 v '
Ve — 25 — 150 — — 1.7 — 1 \"
hfe
— 10 — 50 — 5 — 5 —
f=20 MHz
Cobo
10 — — - — — 15 — 15 pF
f=140 kHz
Civ
— — | 05 0 — - 80 — 80 pF
f=140 kHz
; Réyc — — — — — — 35 — 35 °C/W
| Rém — - - — - - 175 | — 175 | °C/w

* In accordance with JEPEC registration data.
8 Pulsed; pulse duration = 300 us, duty factory < 2%.
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Power Transistors

2N3053, 2N3053A
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Fig. 1 - Maximum operating areas for 2N3053, 2N3053A.
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Power Transistors

2N3053, 2N3053A
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Fig. 6 - Typical input characteristics for all types. Fig. 7 - Typical output characteristics for all types.
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Power Transistors

2N3055 File Number 1699

General-Purpose Power Transistor

Broadly Applicable Devices for
Industrial and Commercial Use

Features:

m High gain at high current

® [ow Saturation Voltage: Vce(sat) < 1.1 V, @ Ic=4 A, 1s=0.4 A
m Excellent safe operating area

TERMINAL DESIGNATIONS

The 2N3055 silicon n-p-n transistor intended for a
wide variety of medium-voltage, high-current applications. 3
Typical appiications for this transistor include power-
switching circuits, audio amplifiers, series and shunt
regulator driver and output stages, dc-to-dc converters,
inverters, and solenoid (hammer) relay driver service.

This device employs the popular JEDEC TO-204AA/TO-3
package.

C
(FLANGE)

92CS-27516

JEDEC TO-204AA/TO-3

MAXIMUM RATINGS, Absolute-Maximum Values:
"COLLECTOR-TO-BASE VOLTAGE, VeBO -« -« vttt ttteetettenteteeat s tetean e et ettt et etaeatienieieneenenns
*COLLECTOR-EMITTER SUSTAINING VOLTAGE, Vceo(sus)
"EMITTER-BASE VOLTAGE, VEBO + v vvvvveeiieiininiiieneenenennes
*COLLECTOR CURRENT, Ic vt ttteitiiieanieneaieeaneneeneennens
*BASE CURRENT, It tttttt ittt eittenteieeeie e acenenenenans
*COLLECTOR POWER DISSIPATION, Pc

(Tc=25°C)

Derate Linearly @above 25°C ... .v.uintiettereea e iienneeianean et ettt et e et et aaa e iaees 0.66 W/°C
*JUNCTION TEMPERATURE, T;
FSTORAGE TEMPERATURE, Tatg e « et ot e tttateteteneettaaseteneenteeateseaneeanenataeaneeieensonneateeneenans -65 ~200°C

*In accordance with JEDEC registration data.
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Power Transistors

2N3055
ELECTRICAL CHARACTERISTICS, At Case Temperature (Tc) = 25°C Unless Otherwise Specified
TEST CONDITIONS
CHARACTERISTIC VOLTAGE CURRENT LIMITS UNITS
Vdc A dc
Vee [Ves |Vee | lc le | ls Min Typ. | Max.
* L feex 100 -1.5 — — 5
* lch, Tc=1 50°C 100 -1.5 — — 30 mA
* | lceo 30 0 — — 0.7
* | leso 7 0 — — 5
*| Vcen(sus)**
Ree=100 0 0.2 70 v
* | Vceo(sus)™ 0.2 0 60 — —
A on 4 4 20 — 70
e 4 10 5 — —
* | Vee 4 4 — — 1.8
N 4 0.4 — — 1 "
Vce(sat) 10 33 — —
*| fnte, =10 kHz 4 1 20 — —
* | |htel, =1 MHz 4 1 0.8 — —
lom 1218 60 195 | — - A
(non-repetitive)

*In accordance with JEDEC registration data.
**The sustaining voltages Vcer(sus) and Vceo(sus) MUST NOT be measured on a curve tracer.
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CASE TEMPERATURE Tc°0)

Fig. 1 - Power dissipation vs. temperature derating

curve for 2N3055.
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Fig. 2 - Typical dc-beta characteristics for 2N3055.
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Power Transistors

2N3055
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3 20
| COMMON EMITTER [l COMMON EMITTER
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Fig. 3 - Typical collector-to-emitter saturation Fig. 4 - Typical base-to-emitter saturation
voltage characteristics for type 2N3055. voltage as a function of collector current
for type 2N3055.
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Fig. 6 - Typical output characteristics for 2N3055.

Fig. 6 - Typical transfer characteristics for 2N3055.
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Power Transistors

File Number 64 2N3439, 2N3440, 2N4063, 2N4064

High_voltage Silicon N_P_N TERMINAL DESIGNATIONS
Planar Transistors °
For High-Speed Switching and

. v g . h E C (CASE)
Linear-Amplifier Applications
Fea‘-ure‘: : 92CS-27512
w High voltage ratings:

Vceso = 450 V max. (2N3439, 2N4063) JEDEC TO-205AD

= 300 V max. (2N3440, 2N4064)
Vceo(sus) = 350 V max. (2N3439, 2N4063)
= 250 V max. (2N3440, 2N4064)

® Maximum safe-area-of-operation curves B (FLANGE)

= L ow saturation voltages

92CS-27511

The 2N3439*, 2N3440**,2N4063 and 2N4064 are epitaxial- JEDEC TO-205AD WITH FLANGE
base silicon n-p-n planar transistors with high breakdown

voltages, high-frequency response, and fast switching

speeds.

These transistors are intended for industrial, commercial,
and military equipment. Typical applications include high-
voltage differential and operational amplifiers, high-voltage
inverters, and high-voltage, low-current switching and
series regulators.

The 2N3439 and the 2N3440 differ primarily in their voltage
ratings. They are supplied in the JEDEC TO-205AD hermetic
package.

The 2N4063 and 2N4064 have the same voltage ratings as
the 2N3439 and 2N3440 respectively, but employ a flange
package.

*Formerly RCA Dev. No. TA2458.
**Formerly RCA Dev. No. TA2470.

MAXIMUM RATINGS, Absolute-Maximum Values:

2N3439 2N3440
2N4063 2N4064
B 2 Y PN 450 300 \%
BT 2110 - T 350 250 \
B SN 7 7 A
P R R T 1 1 A
* lg. 0.5 0.5 A
P
10 10 w
* 1751 2 PP 1 1 w
(2N3439) (2N3440)
Te > 50%C ittt s Derate linearly at 0.057 w/eC
R 1 T T PR -65 to +200 °C
* Tu (During soldering)
At distance 1/32in. (0.8 mm) fromcase for10smax. .............ooovvinen 255 °C

*2N-types in accordance with JEDEC registration data.
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Power Transistors

2N3439, 2N3440, 2N4063, 2N4064

ELECTRICAL CHARACTERISTICS, At Case Temperature (T¢) =25°C

2-32

TEST CONDITIONS LIMITS
CHARACTERISTIC VOLTAGE | CURRENT | 2N3439 | 2N3440 |UNITS
V de mA dc 2N4063 2N4064
Vce|VBE Ic |IB Min.| Max. Min.| Max.
IcBO 360 — 20 - - uA
1g=0 250 - - -1 20
| 300 0 -] 20 S - A
CEO 200 0 - - — | sol| ¥
| 450 |-1.5 Y -1 -1 A
CEV 300 [—1.5 - - - |os
IEBO —6 0 - 20 — 20 MA
. 10 | 202 40 | 160 40 (160
FE 10 2 30 | - - | -
Veeolsus) 502 | 0 3500 | — 2508 —
VgEglsat) 502 | 4 - 113 - 113
Vcglsat) 502 | 4 - |05 - |05
Re(hie)
f= 1 MHz 10 5 — [ 300 — |300| @
hse
f=1kHz 10 5 25| — 25| —
|hfe|
f=5MHz 10 10 3| - 3| -
Cobo
Veg=10V.Ig=0 -1 10 — | 10| pF
f=1MHz
Cib
f=1MHz -5 0 - | 78 — | 78| pF
Is/b
t=1s, 200 50 | — 50| — | mA
nonrep.
ROJC — |17.5 - [17.5
Rgya 2N3439, 2N3440 — [ 150 ~ |1s0 | €W

* 2N-types in accordance with JEDEC registration data.
a  pylsed, pulse duration = 300 us, duty factor < 2%.
b CAUTION: Sustaining voltage VCEo(sus) MUST NOT be measured on a curve tracer.




Power Transistors

2N3439, 2N3440, 2N4063, 2N4064
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w e
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Fig. 1 — Maximum operating areas for 2N3439, 2N3440, 2N4063, and 2N4064.
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Fig. 2 — Current derating curve for Fig. 3 - Dissipation derating curve for 2N3439

all types. and 2N3440.
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Power Transistors

2N3439, 2N3440, 2N4063, 2N4064
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Fig. 4 — Typical dc beta characteristics for all types.
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Fig. 6 — Typical output characteristics for all types.
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Fig. 8 — Circuit used to measure sustaining voltage
Veeofsus) for all types.
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Fig. 7 — Typical transfer characteristics for all types.
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“The sustaining voltage VogQlsus) is acceptable when the

trace falls to the right and above point “A” for types 2N3440
and 2N4064. The trace must fall to the right and above point
B for types 2N3439 and 2N4063.

Fig. 9 — Oscilloscope display for measurement of
sustaining voltages.




File Number 529

Medium-Power Silicon
N-P-N Transistors

Rugged Devices for Intermediate, Power Applications

in Industrial and Commercial Equipment

Features:

m 2N6264: premium type from 2N3441 family

® Maximum safe-area-of operation curves for dc
and pulse operation

B High voltage ratings

® Low saturation voltages

Applications:

m Series and shunt regulators
m High-fidelity amplifiers

® Power switching circuits

m Solenoid drivers

The 2N3441, 2N6263, and 2N6264 are silicon n-p-n transis-
tors intended for a wide variety of medium-to-high power,
high-voltage applications.

These devices employ the JEDEC TO-213AA package; they
differ in maximum ratings for voltage, current, and power.

MAXIMUM RATINGS, Absolute-Maximum Values:

*COLLECTOR-TO-BASEVOLTAGE ..........ciiinninnnnnnns

COLLECTOR-TO-EMITTER
SUSTAINING VOLTAGE:

¥ Withbase OPeN ...ttt i i it ie it ietnee et
With external base-to-emitter resistance (Rgg) = 1002 ... ..oonnen
With base reverse-biased (Vgg =-15V) ......................
*EMITTER-TO-BASE VOLTAGE . ... ..ot
*CONTINUOUS COLLECTOR CURRENT .........ccieivennnn..
PEAK COLLECTOR CURRENT . ...t iiiiiii i in e eneiannnnn

TRANSISTOR DISSIPATION:

* At case temperature up t0 25°%C ... ... ... iiiieieeeeaaaaa
* At temperatures above 25°C . ... .. ... ...

*TEMPERATURE RANGE:

Storage & Operating (Junction) . .......................

*PIN TEMPERATURE (During Soldering):

At distances > 1/32 in. (0.8 mm) from seating plane for 10 s max.

*In accordance with JEDEC registration data format JS6 RDF-2

Power Transistors

2N3441, 2N6263, 2N6264

TERMINAL DESIGNATIONS

E

C
(FLANGE)

92CS-27516

JEDEC TO-213AA

2N6263 2N3441 2N6264
140 160 170 \"
120 140 150 v
130 150 160 \"
140 160 170 \"
7 7 7 Y
3 3 3 A
4 4 4 A
2 2 2 A
20 25 50 w
See Figs. 2&4
65 to 200 oc
235 °c
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Power Transistors

2N3441, 2N6263, 2N6264

ELECTRICAL CHARACTERISTICS, At Case Temperature ( Tcl = 259C, Unless Otherwise Specified

TEST CONDITIONS LIMITS
2N6263 2N3441 2N6264
CHARACTERISTIC SYMBOL VOLTAGE CURRENT UNITS
V dc A dc
VcEe Veg | VBE Ic Ig Min. | Max.| Min. | Max. | Min. | Max.
Collector-Cutoff Current:
100 o) — 5 - - - -
*  With base open Iceo 130 o] - - - - - 1 |jmA
140 0| — - — 100 Il -
Collector-Cutoff Current: ’
120 -1.5 - 2* - - - -
IcEX 140 -1.5 - - - 5% — -
140 -15 - - - 1 - -
With base-emitter 150 -1.5 - - - - — | 0.05*
junction reversed mA
biased 120 -1.5 - 10 — - - -
ICEX 140 -1.5 - -1 - 6*| — | -
(Tc=150°C) | 140 -15 - -1 - 5| - | -
150 -15 - - - - - 1™
*Emitter-Cutoff Current leBO 5 _ 2 _ _ _ N N
7 - — — 1 — 0.2
Collector-to-Emitter
Sustaining Voltage:? Vegolsus)
* With base open 0.1 0| 120 — | 140 — | 150 —
" With external base-to-
emitter resistance Vceglsus) 0.1 130 — ] 150 — {160 - |V
(Rgg) =100 §2
With base-emitter
junction reversed VCEV(sus) -1.5 0.1 140 — | 160 - |170 -
biased
2 1 - - - - 20 60
*IDC Forward-Current heg 2 3 3| - - - 5| —
Transfer Ratio 4 0.5 20 |100 25 | 100 - -
4 2.7 — - 5 | — - -
05 | 005 — 1.2*] — 1 - -
Collector-to-Emitter Vg fsat) 1 01 — - - - - 05* v
Saturating Voltage 27 09| — - - 6% — -
2 1 — - - - — 1.5*
Base-to-Emitter Voltage Vge 4 0.5 - 2* - 1.7 - i\
4 2.7 — — — 6*| — —
*Magnitude of Common-
Emitter, Small-Signal,
Short-Circuit Forward Ihel 4 05 5 - 5 - 5 -
Current Transfer Ratio
(f = 40 kHz)
Gain-Bandwidth Product fr 4 0.2 200 | — |200| — 1200 | — |kHz
*Common-Emitter, Small-
Signal, Short-Circuit hte 4 0.1 25 | — - - 25 -
Forward Current Transfer 4 0.5 - - 15 75 - -
Ratio (f = 1 kHz)
Forward-Bias Second
Breakdown Collector 120 0.167| — - - - -
Current, Pulse Duration Is/b 120 - - — - |0417] — |A
(non-repetitive) = 1's 120 — — .21 — — -
Thermal Resistance:
Junction-to-Case Rguc — |875| — 7 1 — 35 |°%m

*)n accordance with JEDEC registration data format (JS-6 RDF-2).
3CAUTION: The sustaining voltage Vg glsus), VceRfsus), and Vigy, (sus) MUST NOT be measured on a curve tracer.
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Power Transistors

2N3441, 2N6263, 2N6264
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Fig. 1 — Maximum operating areas for type 2N6264.
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Fig. 2 — Maximum operating areas for types 2N6263 and 2N3441.
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Power Transistors

2N3441, 2N6263, 2N6264
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Fig. 3 — Current derating curve for all types.

COLLECTOR-TO-EMITTER VOLTAGE (Vcg) =4V

BASE CURRENT (Ig)—mA

50

05 ' .5 2 25
BASE-TO-EMITTER VOLTAGE (Vpg)—V
92CS-19509

Fig 5 — Typical input characteristics for
type 2N6264.
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Fig. 7 — Typical input characteristics for
type 2N6263.
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Fig. 4 — Dissipation derating curves for all types.
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Power Transistors

2N3441, 2N6263, 2N6264
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Power Transistors

2N3441, 2N6263, 2N6264
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Fig. 15 — Typical dc beta characteristics for
type 2N3441.
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File Number 528

High-Voltage
Silicon N-P-N Transistors

High-Power Devices for Applications in
Industrial and Commercial Equipment

Features:

® Low saturation voltages
m High dissipation capability — 100 W (2N4347)
— 117 W (2N3442)
— 150 W (2N6262)
® Maximum area-of-operation curves for dc and
pulse operation

The 2N3442, 2N4347, and 2N6262 are silicon n-p-n transis-
tors intended for a wide variety of high-power, high-voltage
applications. Typical applications for these transistors in-
clude power-switching circuits, audio amplifiers, series- and
shunt-regulator driver and output stages, dc-to-dc conver-
ters, and solenoid (hammer)/relay driver service.

‘I nese devices empioy the popular JEDEC TO-204AA pack-
age; they differ in maximum ratings for voltage, current, and
power.

MAXIMUM RATINGS, Absolute-Maximum Values:

Veex (Vee==1.5V) o
PV EBO vt et e

*

C
ContiNUOUS ..o utt it
Peak ... e
g
ContiNUOUS ..ottt e e
Peak ...
P,
AtTocupto25°C ...
At Tcabove 25°C ..ottt
T s Tatg e e e e e
*T, (During Soldering):
At distances = 1/32 in. (0.8 mm) from
casefor10S max. ....oouuiririiiiiiineennnnnnnn

*In accordance with JEDEC registration data format (JS-6, RDF-2).

Power Transistors

2N3442, 2N4347, 2N6262

TERMINAL DESIGNATIONS

c
E~ (FLANGE)

92CS-27516

JEDEC TO-204AA

2N4347 2N3442 2N6262
140 160 170 \Y
120 140 150 \
140* 160 170 \
7 7 7 \
5 10 10 A
10* 15 15 A
3 7 7 A
8" — — A
100 17 150 w

See Figs. 1, 2,3, &4

-65 to +200 °C
235 °C
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Power Transistors

2N3442, 2N4347, 2N6262

ELECTRICAL CHARACTERISTICS, At Case Temperature (TC) = 259C unless

2-42

otherwise specified
TEST CONDITIONS LIMITS
VOLTAGE [ CURRENT|
CHARACTER'SHC, V dc Adc 2N4347 | 2N3442 | 2N6262 UNITS
Vce|VBe]| Ic | |B_[Min| Max.| Min.| Max.| Min. | Max.
IcBo =0 _ W _
Veg = 140 V | - ! | mA
IcEX 120 |-1.56 - 2] — - - -
140 [-1.5 -1 -1-158{-]1-1.a
140 [-1.5 - = =-1 1] -1-
150 |—1.5 — — — = = 0.1
Tc=1500C 125 [-1.5 | 10 - -|-1-
140 |-1.5 — - - 30| — - mA
140 [-1.5 - - - 10| — —
150 |-1.5 — — — - - 2
ICEO 100 — | 200f — - - -
110 - — - - - 11 mA
140 | =] =J20]| - | -
IEBO -7 0 - 5| — 5 - 0.2 mA
2 3a - - - — 20 70
2 10a -l === 5| -
N 4 2a 15 eof - | - | = | =
FE 4 3a — - |20} 70| - -
4 5a o] - | -|-1|-1-
4 108 S I N I S
—-1.5(0.1 140 — |160 | — — -
Veey(sus) -1.5/0.2 ===V
VceR(sus) 0.1 130 — — — - — v
(RBE) = 1002 0.2 - | = [150| = |60 | -
0.2a 0120 — |140 | — — —
VcEQlsus) 02al o|-| - |- |- |0} - v
2 3a N R N O 1
4 3a I E 2 e
VBE 4 2a - 2| — - - - \%
4 5a - 3l=-|=-1-1-
4 10a -l - ]-|s7]|-]-
2a| 02— 1= 1-|=-1-
33| 03| — — — 1 — 0.5
VeElsat safoes |- | 2|- |- |- |- |V
108 2| |- |- | s5|- |-
67 1.5 11 - - - - —
lsm 78 1.5 - - 1] — - — s
100 1.5 — — — - 1 —
lheel
f =50 kHz 4 0.5 4| — — — — —
f =40 kHz 4 -l =-1=-1-12]-
4 — =12l ]-]-
hte 4 0.5 0| - |- |- 1-]-=-
f=1kHz 4 1 — — - - 10 | —
4 2 — — 12 172 | — —
RgJc - 1175 |- |15 |- a7 |ocw

* In accordance with JEDEC registration data format JS-6 RDF-2
@ Pulse test; pulse duration = 300 us, rep. rate = 60 Hz




Power Transistors

COLLECTOR CURRENT (Ic)—A

2N3442, 2N4347, 2N6262

100 CASE TEMPERATURE (Tg)=26°C (CURVES MUST 8L
8 [BERATED LINEARLY WITH INCREASE IN TEMPERATURE)

u (Bl

T

ol

¢ e 100 200

COLLECTOR ~ TO -EMITTER VOLTAGE (Vcg)—V

9283-3012

Fig. 1 — Maximum operating areas for type 2N3442.

T T =
ASE TEMPERATURE (T¢)=2
CURVES MUST BE DERATED
TH INCREASE IN TE
qreTp:

COLLECTOR CURRENT (Ic)—A

“E% FOR SINGLE 5
E~ NONREPETITIV }
E  PULSE

SRR SRR H =2 Hos
2E% % NORMALIZED POWER

MULTIPLIER

COLLECTOR-TO-EMITTER VOLTAGE (Vgg)—V

92CS-19566

Fig. 2 — Maximum operating areas for type 2N6262.
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Power Transistors

2N3442, 2N4347, 2N6262

Iw. CASE TEMPERATURE (Tg)=25°C (CURVES MUST BE
BERATED LINEARLY WITH INCREASE IN TEMPERATURE).

2
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i
2 et
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I o 200
COLLECTOR —TO~ EMITTER VOLTAGE (Vcg)—V 9285321
Fig. 3 — Maximum operating areas for type 2N4347.
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Fig. 4 — Current derating curve for all types.

9255-3231

Fig. 5 — Typical dc beta characteristics for

ol i
COLLECTOR CURRENT (Ic)—A
9255-3226

Fig. 6 — Typical dc beta characteristics for
type 2N4347.
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type 2N3442.
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Fig. 7 — Typical dc beta characteristics for
type 2N6262.




Power Transistors

COLLECTOR-TO-EMITTER VOLTAGE (Vcg) =4 V 13
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Fig. 8 — Typical input characteristics for
type 2N3442.
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Fig. 10 — Typical input characteristics for
type 2N6262.
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Fig. 12 — Typical transfer characteristics for
type 2N6262.

2N3442, 2N4347, 2N6262
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Fig. 9 — Typical input characteristics for
type 2N4347.
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Fig. 11 — Typical transfer characteristics for
type 2N3442 and 2N4347.
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Fig. 13 — Typical saturation-voltage characteristics
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Power Transistors

2N3583-2N3585, 2N4240 File Number 138

High-Voltage Silicon N-P-N Transistors
For High-Speed Switching and Linear-Amplifier Applications

Features:
m Freedom from second breakdown

m  Economy types for ac/dc circuits
= Fast turn-on time at high collector current

The 2N3583e, 2N3584e,2N3585e, and 2N42409, are silicon TERMINAL DESIGNATIONS
n-p-n transistors with high breakdown voltages and fast
switching speeds.

C
Typical applications for these transistors include high- E~ (FLANGE)
voltage operational amplifiers, high-voltage switches,
switching regulators, converters, inverters, deflection and
hi-fi amplifiers.

These transistors are also intended for a wide varitey of
applications in ac/dc commercial equipment.

All types utilize the JEDEC TO-213AA package.

92CS-27516

JEDEC TO-213AA
eFormerly Dev. Nos. TA2510, TA2511, TA2512, and TA2871 '
respectively.

MAXIMUM RATINGS, Absolute-Maximum Values:

2N3585
2N3583 2N3584 2N4240
* COLLECTOR-TO-BASE VOLTAGE, VcBO .« v vvvrenrrninirenneninnnns 250 375 500 v
* COLLECTOR-TO-EMITTER VOLTAGE, Sustaining, Vceo(Sus) ......... 175 250 300 v
* EMITTER-TO-BASE VOLTAGE, VEBO ++vvvveenrrnniininneennennennnns 6 6 6 Vv
* CONTINUOUS COLLECTOR CURRENT, lg ...vvvvniniiiininiininenns 1 2 2 A
*PEAK COLLECTOR CURRENT .....iititiiiiiiiiiiinnneninenens 5 5 5 A
* CONTINUOUS BASE CURRENT, fg. .t vvviiiininiiniinnnieninnnns 1 1 1 A
* TRANSISTOR DISSIPATION, Py
At Case Temperature (Tc) =25°C .. .ovuiinrinneenreneranreaeanenns 35 35 35 w
At Case Temperatures Above 25°C ... . .iiiiiiiiiiiinrinninnannnns ___ Derate Linearly at 0.2 w/eC
For Other Conditions ........oviiiiiiiiiiiiiiiiii it iiiienns __ Derate Linearly to 200 °C
* TEMPERATURE RANGE:
Storage and Operating (JUNCLION) ....ovvuvirenineiiinninennneenes - -65t0 +200 °C
* PIN TEMPERATURE:
At distance 1/16 in. (1.58 mm) from seating plane
FOr10S. MaAX. ovniiit ittt ittt 235 235 235 °C

* In accordance with JEDEC registration data format JS-6 RDF-2 (2N3583), JS-6 RDF-1 (2N3584, 2N3585, 2N4240).
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Power Transistors

2N3583-2N3585, 2N4240

ELECTRICAL CHARACTERISTICS at Case Temperature (T¢) = 250C Unless Otherwise Specified

TEST CONDITIONS LIMITS
CHARACTERISTIC SYMBOL VOLTAGE CURRENT UNITS
. V de mA dc 2N3583 2N3584 2N3§85 2N4240
vee | Vee | Ves | vee [ic | tele | minmax iminf max min.{ max [min. [max.
Collector-Cutoff Current | IcEQ 150 [ o - [ 10 |- 5 | - 5 | = 5 [mA
225 15 — 10 |- - — - - =
Collector-Cutoff Current | Icgx 340 -15 - - - 10 - - — — mA
450 -1.5 ot - - - - 10 - 2.0
At TG = 1500C ICEX 225 -5 - St 111" ] lw
300 15 = - - 3 — 3 - 5.0
Emitter-Cutoff Current  {iggo 6 —6 - 50 | — 105 | — 05 - 05 |mA
2 - - - - - - 10 100
2 - - 8 80 8 80 - -
DC Forward-Current heg 10 40 - |40 - |40 — |40 —

Transfer Ratio 10 40 200 - - - - - -

10 - - - - - - |30 150
10 10 — |25 100 |25 100 - ~
Collector-to-Emitter

Sustaining Voltage:

v

With base open Veeolsus) 200 of 175¢| — [250¢] — [300®| — f300®| —

With external base-to- 250 — 1.0 | — - — —_ — —_
emitter resistance 'CER 300 - - - | 1.0 - - - mA
(Rgg) = 5082 400 - [ R T T I i A X

Base-to-E.miner Vg lsat 750: 75 - — - - — - — 18 v

Saturation Voltage 1A 100 — 1.4 - 14 — 14 — -

Collector-to-Emitter 7502 75 — - — - - - - 1.0
" VeElsat) a v
Saturation Voltage 1A 125 — 5 — 1075 } — |075 | — —
Small-Signal Forward

Current Transfer Ratio h
-5 MHz ¢ 10 200 3 |- |3 |- 13 |- |3 |-

t = 1kHz 30 100 25 350 - - — - = —
Magnitude of Common-

Emitter, Small-Signal,

Short-Circuit, Forward | |he| 10 200 2 - |2 - 2 - 3 -

Current Transfer Ratio

f=5MHz

O“'\‘;:;C:‘;ZC'\Z"C; iy | Cobo 10 0 — 120 | = |120 | = |120 | = [120 |pF
Second-Breakdown

Collector Current

with base forward- Is/b 100 350 | — (380 | — [380 | - 380 | — |mA

biased* *

(See Figs. 1&2)

Saturated Switching
Time (Ve =200 V): vee) 1A oo| - | - -3 |- 1|3 |- |-
Rise Time tr 200 750 75 - - - - - - - 0.5
- Ms
Storage Time . (VCC) 1A 100 —- — — 4 - 4 — -
s 200 750 ) - |- -~ |-1-1-1s
Fall Time ‘ Vcc) 750 B R -1
f 200 1A hoo| - | - [~ |3 |- |3 [-]-
Thermé! Resistance: Reuc _ 5 _ 5 _ 5 _ 5
Junction-to-Case
- 70 - |70 - 70 - 70 °C/W
Junction-to-Ambient Raia

*in accordance with JEDEC registration data format JS6 RDF-2 (2N3583), JS-6 RDF-1 (2N3584, 2N3585, 2N4240)
® CAUTION: The sustaining voltages VCgQ fsus) MUST NOT be measured on a curve tracer.

** Specified value of Is/p for given value of Vg as base voltage is increased from zero in a positive direction.

a
Pulsed, puise duration = 300 us; duty factor << 2%.
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Power Transistors

2N3583-2N3585, 2N4240

F25°C (35 W)
6[50°C (30W)=
- 75°C (25 W)ET]
4[100°C(20W)

125°C (15 W) 7]
H150°C (10 W)=

Is/p —LIMITE:I.;F
LOPE=-25) -

COLLECTOR CURRENT (I¢)—A

VCEQ MAX.=300 V <5

Ak (2N3585 & 2N4240);: BEHS

2 4 6 8 2 4 6 8 2 4 6 8
10 100

COLLECTOR-TO-EMITTER VOLTAGE (Vcg)—V

00!

9255-2790

Fig. 1 - Maximum operating areas for types 2N3583, 2N3584,
2N3585, and 2N4240 (dc conditions).
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3
U £33
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R

MIT
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2N3583)
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2N3584)

IcEQ MAX.=300 V

2 4 6 8 2 4 6 8 ‘ 2 4 6 8
| 10 100 1000
COLLECTOR-TO-EMITTER VOLTAGE (Vcg)—V

9285-2791

Fig. 2 - Maximum operating areas for types 2N3583, 2N3584,
2N3585, and 2N4240 (pulse conditions).
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Power Transistors

2N3583-2N3585, 2N4240

CASE TEMPERATURE (T¢) = 25°C
TR T
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»
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Fig. 3 - Typical collector-to-emitter saturation voltage vs. current Fig. 4 - Reverse-bias second breakdown characteristics for types
for types 2N3584 and 2N3585. 2N3584 and 2N3585.
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Fig. 5 - Reverse-bias second breakdown characteristics for types Fig. 6 - Reverse-bias second breakdown characteristics for types
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Fig. 7 - Dissipation derating curves for all types. Fig. 8 - Dissipation derating curve for types 2N3583, 2N3584,

2N3585, and 2N4240.

2-49




Power Transistors

2N3583-2N3585, 2N4240
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Fig. 9 - Typical output characteristics for type 2N3583. Fig. 10 - Typical input characteristics for all types.
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Fig. 11 - Typical rise time vs. collector current for types 2N3584  Fig. 12 - Typical storage time vs. collector currentfor types 2N3584

and 2N3585. and 2N3585.
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Power Transistors

2N3771, 2N3772 File Number 974

High-Current Power Transistors

Broadly Applicable Devices for
Industrial and Commercial Use
Features:
m High collector dissipation: Pc=150 W (Tc=25°C)
= High collector current:
2N3771 1c=30 A (dc)
2N3772 1c=20 A (dc)

) TERMINAL DESIGNATIONS
The 2N3771 and 2N3772 are silicon n-p-n transistors

intended for a wide variety of medium-voltage, high-current

c
applications. E (FLANGE)
. 5

Typical applications for these transistors include power-
switching circuits, audio amplifiers, series- and shunt-
regulator driver and output stages, dc-to-dc converters,
inverters, and solenoid (hammer)/relay driver service.

These devices employ the popular JEDEC TO-204AA/TO-3
package.

92CS-27516

JEDEC TO-204AA/TO-3

MAXIMUM RATINGS, Absolute-Maximum Values:

2N3771 2N3772

*COLLECTOR-TO-BASE VOLTAGE, VCBO « v tvvuviiiiiaiiinaeiinianannns 50 100 Vv
*COLLECTOR-EMITTER VOLTAGE (Vee=-1.5 V, Ree=100 Q), Vcex. s 50 100 \
*COLLECTOR-EMITTER VOLTAGE, VCEO + vt vvviiniiiiiiiiiaieieiannns 40 60 \Y
*EMITTER-BASE VOLTAGE, VEBO -+« «+ e e eveenetatatneniaeenennenenannenns 5 7 \
*COLLECTOR CURRENT

DG, 1e it e s 30 20 A

Peak, lcm 30 30 A
*BASE CURRENT

5 75 5 A

PEaK, IBM ottt 15 15 A
*COLLECTOR POWER DISSIPATION, Pc 150 150 W

(Tc=25°C)

Derate Linearly above 25°C 0.855 0.855 W/°C
*JUNCTION TEMPERATURE, T; 200 200 °C
*STORAGE TEMPERATURE, Tag -65 ~ 200 -65 ~ 200 °C

*In accordance with JEDEC registration data.
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Power Transistors

2N3771, 2N3772

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

TEST CONDITIONS LIMITS
CHARACTERISTIC VOLTAGE CURRENT 2N3771 2N3772 UNITS
Vdc A dc
Vee [Voe [Ves [Vee | Ic | e | ls |Min.[Typ. [Max.[Min. [Typ. [Max.
- 50 0 — | — 2 — | — | =
0 100 0 — | =1=1=1T=15
- 50 1.5 — | = 2 — | = | =
o 100 1.5 — =] =1=1=15
30 1.5 - |—]10|—=]1=1-
* Te= o
lcex, Tc 150°C 30 15 — — — — — 10 mA
- 30 0 —|—f{100|—=-|—1|—
ceo 50 o |— | =1=1]1=1=110
- 5 0 — | = 5 — | =] =
EBO 7 0 _ _ _ i _ 5
0.2 0 0 — | —|—1—
* V(BR]CEO 02 0 _ _ _ 60 _ _ V
4 15 15 | — |60 | — | — | —
| n 4 30 5 — | == ==
FE 4 10 — =] =TJ151—=16e0
4 20 — = | = 5 —
oy 4 15 — | — 27| = | = | =
o8 4 10 — || =1=11 22
15 15| — | — P e B el v
* | Vce(sat 30 6 — 4 —
ce(sat) 10 1 [— 1 =[=1="To3[14
20 4 — === | = 4
N 4 1 02| — | —|—|— |-
" 4 1 — = = Joz [ = = | M2
. _ 4 1 0 |—-—]1—t=1=1-=
|htel, =1 kHz 2 1 — T T Ta ==
Isp, t=1s 40 375| — | — | — | — | — A
(non-repetitive) 60 — | — | — 25| = | —
*2N-types in accordance with JEDEC registration data.
200 PeTe hee-lc
1000
z 500 - COMMON EMITTER
Q Veg=4V
E 150 ~ 300
8 \ E" I Tg=100°C
a N z
&z \ < =
z T, 100 V] +—+
oL N 5 50 25
§ A % 30|
2 50 S —T| s I \\
5 \ a 10!
o NG X
N 5
0 3
0 40 80 120 160 200 001 003 01 03 1 3 10 30
CASE TEMPERATURE T¢ (°C) COLLECTOR CURRENT i (A)
Fig. 1 - Power dissipation vs. temperature derating Fig. 2 - Typical dc-beta characteristics for 2N3771.

curve for both types.
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Power Transistors

2N3771, 2N3772
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Fig. 3 - Typical dc-beta characteristics for 2N3772.
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Fig. 5 - Typical collector-to-emitter saturation
voltage characteristics for type 2N3772.
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Fig. 7 - Typical base-to-emitter saturation
voltage as a function of collector current
for type 2N3772.
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Power Transistors

2N3771, 2N3772
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Fig. 9 - Typical output characteristics for 2N3772.
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Fig. 10 - Typical transfer characteristics for 2N3771.

lc-VBe
20
COMMON EMITTER
Vegsav

18
% J o 100
- o
= L -55
Z 12 <O
o
: 1/
2 /[
o
e’ '/
Qo
(o}
w
9
S
© /

0 04 08 12 16 20 24

BASE-EMITTER VOLTAGE Vgg (V)

Fig. 11 - Typical transfer characteristics for 2N3772.
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Power Transistors

2N3773, 2N4348, 2N6259 File Number 526

High-Voltage, High-Current
Power Transistors TERMINAL DESIGNATIONS

C
Broadly Applicable Devices for £~ (FLANGE)
Industrial and Commercial Use

Features:
m High dissipation capability —
120 W (2N4348), 150 W (2N3773), 250 W (2N6259) 92cs-27516
m 5-A specification for hee, Vge, and Vcg(sat) (2N4348)
m 8-A specification for hg, Vg, and Ve(sat) (2N3773, 2N6259) JEDEC TO-204AA/TO-3

The 2N3773, 2N4348, and 2N6259 are silicon n-p-n
transistors intended for a wide variety of medium-voltage,
high-current. applications. Typical applications for these
transistors include power-switching circuits, audio ampli-
fiers, series and shunt-regulator driver and output stages,
dc-to-dc converters, inverters, and solenoid (hammer)/relay
driver service.

This device employs the popular JEDEC TO-204AA/TO-3
package.

MAXIMUM RATINGS, Absolute-Maximum Values:
2N4348 2N3773  2N6259

*COLLECTOR-TO-BASE VOLTAGE, Vg, 140 160 170 Vv
*COLLECTOR-EMITTER VOLTAGE, Vg 140 160 170 v
*COLLECTOR-EMITTER VOLTAGE, Vo .. 120 140 150 ]
*EMITTER-BASE VOLTAGE, Vego v vvviviiiiiiiii i 7 7 7 v
*COLLECTOR CURRENT

D, I vt 10 16 16 A

PeakK, loy « vt e 30 30 30 A
*BASE CURRENT

DG, Iy et 4 4 4 A

PeAK, gy - vev e e e 15 15 15 A
*COLLECTOR POWER DISSIPATION, Py ..ottt 120 150 250 w

(T, =25°C)

Derate Linearly above 25°C 0.686 0.857 1.43 W/°C
*JUNCTION TEMPERATURE, T, 200 °C
*STORAGE TEMPERATURE, Tyg +.vviviii i - -65t0+200 °C

*In accordance with JEDEC registration data.
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Power Transistors

2N3773, 2N4348, 2N6259

ELECTRICAL CHARACTERISTICS, At Case Temperature (T¢) = 25°C Unless Otherwise Specified

TEST CONDITIONS LIMITS
CHARACTERISTIC SYMBOL | VOLTAGE |[CURRENT UNITS
V dec A dc 2N4348 2N3773 2N6259
Vce| VBe | Ic Ig | Min.{ Max.| Min. | Max.{ Min. | Max.
*ICollector-Cutoff Current: , _ _ _ 2 _ _ mA
With emitter open, Vcg=140 vV CcBO
With base-emitter 133 —} 2 - 2 T 2 - A
junction reverse-biased IcEX ! e - - ~ m
150 | —1.5 - - - - - 10.2
With base-emitter 120 | —1.5 - 10 - - - -
junction reverse-biased ICEX 140 | —1.5 - - - 10 - - mA
and Tg = 1500C 150 | —1.6 = - - - - 4
" 100 — | 200 - - - -
With base open ICEO 120 _ _ _ 10 _ 2 mA
*|Emitter-Cutoff Current 1EBO -7 | o - 5| - 51 - | 2 mA
4 52 15| 60 - - - -
a - - 1 0 — -
DC Forward Current 4 8a 5 6
Transfer Ratio hFE 2 8 B B B B 15) 60
4 103 10f — - - - —
4 163 - - 5| — 10| —
Collector-to-Emitter
Sustaining Voltage:"* VeEx fsus) —150.1 140 — | 1eof — [ 170] - v
With base-emitter junction
reverse-biased (Rgg = 100%2)
With external base-to-emitter
.22 140f - 1501 — 160 —
resistance (Rgg) = 10092 VCER(sus) 0 8 v
With base open Vceolsus) 0.22 of 120 - 140 — 150| — v
' 4 5a - 2| - | - I
* ] 4 8a - - - 22| - —
Base-to-Emitter Voltage VBE 5 ga _ _ _ _ _ 2 \"
4 102 - 3| - |- - |-
53 [ 05| — 1 - - - —
*|collector-to-Emitter ga | 08| - - - f1a] - | v
Saturation Voltage Ve lsat) 102 §1.25] — 2 —_ - — —
163 | 3.2| — - - 4 - |25
Second-Breakdown
Collector Current \ A
With base forward-biased and S/b 80 15 — — - - -
1-s nonrepetitive pulse 100 - - 15) — 25| —
S—
*|Magnitude of Common-Emitter,
Small-Signal, Short-Circuit, lhfel a 1 a4l — a4l — a| -
Forward Current Transfer
Ratio (f = 50 kHz)
*lcommon-Emitter, Small-
Signal, Short-Circuit,
Forward Current Fransfer hfe 4 ! 40 40 40
Ratio (f = 1 kHz)
[Thermal Resistance R
- K - A7 - 7 oC/W
Junction-to-Case 04C 1.46 11 0 c/

*In accordance with JEDEC registration data.
**The sustaining voltages Vgex(sus) and Vcgo(sus) MUST NOT be measured on a curve tracer.
apulsed; pulse duration = 300us, rep. rate = 60 Hz, duty factor < 2.%.
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Power Transistors

2N3773, 2N4348, 2N6259
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Fig. 5 — Typical output characteristics for all types.
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Power Transistors

File Number 1059

Silicon P-N-P
Epitaxial-Base
High-Power Transistors

Rugged, Broadly Applicable Devices
For Industrial and Commercial Use

Features:

m High dissipation capability

m Low saturation voltages

» Maximum safe-area-of-operation curves
m High gain at high current

The 2N3791 and 2N3792 are epitaxial-base silicon
p-n-p transistors featuring high gain at high current. They
may be used as complements to the n-p-n types 2N3715and
2N3716, respectively. These devices are intended for
medium-speed switching and amplifier applications and
feature a dissipation capability of 150 watts at case
temperatures up to 25°C.

They differ in voltage ratings and in the currents at which
the parameters are controlled. Both are supplied in the steel
JEDEC TO-204AA hermetic package.

MAXIMUM RATINGS, Absolute-Maximum Values:

Y B £ O
At Tc>25°C. derate linearly

*

In accordance with JEDEC registration data.

2N3791, 2N3792

TERMINAL DESIGNATIONS

C
(FLANGE)

92CS-27516

JEDEC TO-204AA

2N3791

2N3792
-80
-80
-7
-10
-10
-4

>rrP<<<

150
0.86 - W/
-65t0200  ____~ °C

o3
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Power Transistors

2N3791, 2N3792

ELECTRICAL CHARACTERISTICS, at Case Temperature
(T¢) = 25°C Unless Otherwise Specified

TEST CONDITIONS LIMITS
VOLTAGE |CURRENT

CHARACTERISTICS V dc A dc 2N3791 | 2N3792 | yy TS
VeEel|Vee| ic Ig Min. | Max. |Min.| Max.
—60[15 | — - N R I

*

'cEx -80 |15 | - - S [ [ mA

o —60 (15 | — - - 5] -1 -

Te=150°C -80 |15 | — - - =1=1 -5
-30 - - — [ -10] = | =10

%

'ceo —40 - - — | -] - | 10 mA
*|lggo 7| - - - | 8| -] -5 ‘mA
*| Voeolsus)b -0.2 0| -60| — [-80| - v

-2 —1 - 50| 150 | 50| 150
*|hega -2 -3 - 30| - | 30| -

) -10 - al - | a| -

-2 -5 - — |-18] - |-1.8
*

VeE —4 -10 - — |-40| - |-40 v
*| Vgglsat)a -5 | 05| — |-15] - [-15 v

5 |05 | - | -1]=1] =1
* a

VcEglsat) 10 | =20 B al - _a \Y
| fhte -10 05 - 30| - | 30| — KHz
#lhie  f=1KHz -10 -05 - 25| 250 | 25| 250
*|Ihgel  f=1MHz -10 -05 - 4| - 4| -

s tp=Ts 40 27| — 295 — A
* Cob

Veg =10V o} — | 500 — | 500 pF
f=1MHz
*| Rgyc - (117 - |17 | °c/wW

* Inaccordance with JEDEC registration data.
3 Pulsed; pulse duration = 200 us, duty factor = 1.5%.
b CAUTION: Sustaining voltage, Vg fsus), MUST NOT be measured on a curve tracer.
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2N3791, 2N3792
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Power Transistors

2N3791, 2N3792
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Power Transistors

File Number 766 2N3878, 2N3879, 2N5202, 2N6500

High-Speed, Epitaxial-Collector

Silicon N-P-N Planar Transistors
For High-Speed Switching and Linear-Amplifier Applications

Features:

s Maximum-area-of-operation curves for dc and pulse operation.

®»  High substaining voltage

m Total saturated transition time less than 1 us for 2N3879, 2N5202, and
2N6500

The 2N3878, 2N3879, 2N5202, and 2N6500° are epitaxial TERMINAL DESIGNATIONS
silicon n-p-n transistors. The 2N3878 is an amplifier type
intended for audio-, ultrasonic-, and radio-frequency
circuits. Types 2N3879, 2N5202, and 2N6500 are switching
transistors intended for use in high-current, high-speed
switching circuits.

C
E o (FLANGE)

Typical applications for these transistors include: low-
distortion power amplifiers, oscillators, switching regulators,
series regulators, converters, and inverters.

92CS-27516

*Formerly RCA Dev. Type Nos. TA2509, TA2509A, TA7285, and
TAB8932, respectively.
JEDEC TO-213AA

MAXIMUM RATINGS, Absolute-Maximum Values:

2N3878 2N3879 2N5202 2N6500
*COLLECTOR-TO-BASE VOLTAGE . . . . . . VeBo 120 120 100 120 v
" COLLECTOR-TO-EMITTER SUSTAINING VOLTAGE:
With external base-to-emitter resistance (Rgg) =50 €. VCeRf(sus) 65 90 75% 110* \
With base open. e Vciolsus) 50* - 75* 50 90* \
*EMITTER-TO-BASE VOLTAGE . . . . . . . VEBO 7 7 6 7 A
*CONTINUOUS COLLECTOR CURRENT . . . . Ic 4 7 4 4 A
PEAK COLLECTOR CURRENT . . . . . . . lem 10 10 5 5 A
*CONTINUOUS BASE CURRENT. . . . . . . Ig 4 5 2 3 A
*TRANSISTOR DISSIPATION. . . . . . . . Pt
At case temperature (Tg) =25°C . . . . . . 35 35 35 35 w
At case temperatures above 26°C . . . . . . . Derate linearly at 0.2 W/°C _
For other conditions . . . . . . . . . . See Figs. 1,3 and 4
*TEMPERATURE RANGE: . .
Storage & operating (Junction) . . . . . . -65 t0 200 oc
*PIN TEMPERATURE:
1/32 in. (0.8 mm) from seating plane for 10 s max. . 235 235 235 235 °c

* In accordance with JEDEC registration data format JS-6 RDF-2 (2N3878); JS-6 RDF-1 (2N3879, 2N5202, 2N6500).
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Power Transi S

2N3878, 2N3879, 2N5202, 2N6500

ELECTRICAL CHARACTERISTICS, At Case Temperature (T¢) = 259C unless otherwise specified:

TEST CONDITIONS -, LIMITS. e
CHARACTERISTIC symsoL | VO, TAGE | CURRENT| 2n3878 2N3879 | 2NS202° | 2NES00 | ypyyrs
vee| vee | 1c] 18 | Minfmax. | Min.|Max. | Min.| Max. | Min.| Max.
Collector Cutoff Current: 100} -15 - - - - - 10 - -
*| With base-emitter junction reverse- 110 0 — — - - ) = - — 5
biased | 120 | 1.5 - 25 - 25 - - - - A
m
*| With base-emitter junction CEV 100 | 16 =1 a -1 4 -1 10 -1 -
reverse-biased and T¢ = 150°C 10] o - - -1 - - - -1 10
4 ) — * | s — _ N
With base open IcCEO 7% 0 _ 5_ _ - _ _ B 5 mA
*|Emitter Cutoff Current IEBO :s : 13 : 1_0 : 1_0 : 2; mA
Collector-to-Emitter Sustaining . e . .
Voltage VcEeofsus) 02] 0 504 | — 7% | — 502 | — 902 | —
With base open 3
v
With external base-to-emitter )
resistance (RgE) = 50 2 VcEeR(sus) 02| 0 | 652 — 902 | — | 782| - 102
12 4b -1 - - | - | 10|00 | | -
2 0.5° 40* [200* |+ ~ | ~ -] - N
DC Forward-Current Transfer h 2 30 -] - - - - + 16* | 60*
Ratio FE 2 40 g* | — 12* |100* - _ - _
) 5 4b 20% | — 20 | 80 -1 - - | -
5 0.5Y) 50* |200% | 40 | -~ - | - -] -
*1Collector-to-Emitter 3”]03 - - - - - - - 1.5
Y 2 v
Saturation Voltage celsat ab loa — 2 - 1.2 - 1.2 = =
| Base-to-Emitter Voltage VBE 2 4b | _ ~ |28 - — _ - - - v
| Base-to-Emitter Saturation Vee(sat) 3° loa -1 - - |- [ -les |,
Voltage BE(sat 4b loa I . 12 _ 2 I
Collector-to-Base Output
Capacitance Cob - |175* - 175 - 175 - 175 pF
(f =1 MHz, Vcg = 10 V)
Second Breakdown Collector Current:
With base forward-biased and IS/ 40 750 | — 500 | — 400 - 400 | - mA
1-s nonrepetitive pulse
*|Magnitude of Common Emitter,
Small-Signal, Short-Circuit, n
. 4 — 4 - 6 - 6 -
Forward-Current Transfer Ih'el 10 05 B o . )
Ratio (f =10 MHz)
*| Common-Emitter, Small-Signal,
Short-Circuit, Forward-Current hte 30 0.1 40 - - - — — - -
Transfer Ratio (f = 1 kH2)
Thermal Resistance O ai
Junction-to-case Royc - 15 - 5 - 5 - 15 | C/W/

* In accordance with JEDEC registration -data format JS-6 RDF-2

“(2N3878); JS-6 RDF-1 (2N3879, 2N5202, 2N6500).

8 CAUTION: Sustaining voltages VogQ(sus) and VCgR(sus) MUST

NOT be measured on a curve tracer.

b Pulsed, pulse duration = 300 us, duty factor < 2 %.

i 2-64




Power Transistors

2N3878, 2N3879, 2N5202, 2N6500

COLLECTOR CURRENT (Ic)—A

CASE TEMPERATURE (T¢)=25°C R i
(CURVES MUST BE DERATED LINEARLY A
| N !
. i

¢ i i E R = e e B i

Ic (MAX.) PULSED ¢ (MAX) CONT'NUOUSF‘F“‘ e

(2N38 (2N3879) I

10 |= 3' T
o e
6
o

ot e
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(2N5202,2N6500) 4=
2r IC(MAX ) CONTINUOUS
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(S EE AR R R A

:
1 i
1
\ :DC OPERATIONZHIHIIH 1 it
G—DISSIPATION -LIMITED (SLOPE = - N
° IS ERES BEENS N
. 2N5202\ ] :
: 2N6500 I
'2N3679?T

=
1

VCEO (MAX.)=75V
(2N3879) ~—r

VCER (MAX.) =75V

. (2N5202) -

HAEE

€ 8100
COLLECTOR-TO-EMITTER VOLTAGE(Vcg)—V

68(0 2

92Cs-23756

Fig. 1 = Maximum operating areas for 2N3879, 2N5202, and 2N6500.
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Fig. 2 - Typical input characteristics for all types.
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Power Transistors

2N3878, 2N3879, 2N5202, 2N6500

CASE TEMPERATURE(T¢) = 25°C CASE TEMPERATURE (T¢) = 25°C
T TITT
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>
i 3 g
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53 & 3
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Sg o ] ik
: Q. T T
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i i o ° [ 2 3 4
COLLECTOR CURRENT (I¢)—A
COLLECTOR CURRENT (Ic)—A 92Cs-13234
92¢5-13236
Fig. 5§ - Typical saturation-voltage characteristics Fig. 6 - Typical turn-on time for 2N3879, 2N5202,
for 2N3878, and 2N3879. and 2N6500.
CASE TEMPERATURE (T()=25° C T PULSE WIDTH =204 5
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Fig. 7 - Typical saturation-voltage characteristics Fig. 8 - Typical storage time for 2N3879, 2N5202,
for 2N5202. and 2N6500.
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Fig. 9 - Typical saturation-voltage characteristics Fig. 10 - Typical fall time for 2N3879, 2N5202,
for 2N6500. and 2N6500.
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2N3878, 2N3879, 2N5202, 2N6500

COLLECTOR-TO-EMITTER VOLTAGE (Vg ) = 2V C°LL$$SI|°R‘T‘3|'EM'TTER VOLTAGE {vee) “2 v
3 C ‘
£ _128°C
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o 0.5 1.0 1.5 20 00! 8, ¢ e 7 4 o
BASE - T0 - EMITTER VOLTAGE (Vgg)—V COLLECTOR CURRENT (Ic)—A
92Cs—13228 92Cs-13225
Fig.11 — Typical transfer characteristics for all types. Fig.12 — Typical dc beta characteristics for
2N3878 and 2N3879.
6|CASE TEMPERATURE (T¢) = 25°C Hi COLLECTOR.TO-EMITTER VOLTAGE (VcE) = 2V
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Fig.13 — Typical output characteristics for Fig.14 — Typical dc beta characteristics for 2N5202.

2N3878, 2N3879 and 2N5202.
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Fig.15 — Typical output characteristics for 2N6500. Fig.16 — Typical dc beta characteristics for 2N6500.
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Power Transistors

2N3878, 2N3879, 2N5202, 2N6500

TRANSITION AND STORAGE-TIME CHARACTERISTICS FOR SWITCHING TYPES, At Case Temperature (T ) = 259C:

TEST CONDITIONS LIMITS
CHARACTERISTIC SYMBOL VOLTAGE CURRENT UNITS '
V de Adc 2N3879 2N5202 2N6500
Vee Ic 's Min. Max. Min. Max. Min. Max.
-
sa;?:.:m Switching 30 3 0.3° _ _ _ _ _ 40
ty 30 4 0.42 - 40 - - - -
) 30 4 0.82 - - - 40 ~ -
Delay time
30 3 0.32 - - - - 400
* Rise time t 30 4 0.42 - 400 - - - -
30 4 0.8 - - - 400 - -
30 3 [ oz | - - - - - 1000 ne
* Storage time tg 30 4 0.42 - 800 - - - -
30 4 0.82 — — — 1200 — —
30 3 0.32 - - - - - 500
#|  Fall time 1 30 4 0.4? - 400 - - - -
30 4 0.82 - - - 400 - -
* In accordance with JEDEC registration data format (JS-6, RDF-1) a 184 8o
Ic MONITOR
TEKTRONIX P6021
CURRENT
PROBE * RL
INPUT FROM Ig MONITOR \ = =500 ;"
8 B T 30V
HEWLETT TEKTRONIX (047 = wF
PACKARD P602! wF -
219A PULSE CURRENT PROBE™ MYLAR z
GENERATOR™ 4
3
689 w INPUT WAVEFORM
DEVICE @
j2q UNDER TEST . >
y
INPUT PULSE —}
1 < 20 ns 0.22 uF R_:75Q FOR 2N3879, 2N5202
1y < 20 ns MYLAR R_=10 & FOR 2N6500 S,
REP. RATE =500 Hz = oz
PULSE DURATION 100 uF S
220 pus s P
[SIoh, TIME
——-—,tkf'———* WAVE FORM
0-7v
*OR EQUIVALENT 92¢s- 23760
92Cs-23754
Fig. 17 - Circuit used to measure switching times Fig. 18 - Oscilloscope display for measurement of switching times.
for 2N3879, 2N5202, and 2N6500. {Circuit shown in Fig.1 ).
i
CLARE |
MOBEL No. HOP-1004, o)
OR EQUIVALENT DEVICE CHANNEL A ] | VER (sus)
= | VCEO (sus) v
TO w v
TEKTRONIX & 200|
25mH  OSCILLOSCOPE 3
MODEL No. 503,
OR EQUIVALENT x |
510 g |
ﬁ 05W S i
CHANNEL B < +
6"3 Vi o(tu!)o VCeR(sus) é ° 657590 o
CE CEl COLLECTOR-TO-EMITTER VOLTAGE (Vgg)—V
*II' 1 COMMON 92CS$-13240R?
1100 12v The sustaining voltages VCEQ(sus) and VCER(sus) are acceptable when
w <L o710 s0v the traces fall to the right and above point “A’" for types 2N3878,
(500mA) 40375, and 2N5202; point B’ for type 2N3879; and point “C"’ for
type 2N6500. The sustaining voltage VCgR(sus) is acceptable when
92¢s-13239R3  the trace falls to the right and above point D"’ for type 2N5202.
Fig. 19 - Circuit used to measure sustaining voltages, VcgQ (sus) Fig. 20 - Oscilloscope display for measurement of sustaining
and VgR(sus) for all types. voltages.
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Power Transistors

2N4036, 2N4037, 2N4314 File Number 216

Medium-Power Silicon
P-N-P Planar Transistors

General-Purpose Types for Industrial and TERMINAL DESIGNATIONS
Commerical Applications

. B
Features:
= Gain-bandwidth product (fr) = 60 MHz min.
m High breakdown voltages € C (CAsE)
w Planar construction provides low noise and low leakage
= Low saturation voltages 9205-27512
s High pulsed beta at high collector current

JEDEC TO-205AD
The 2N4036, 2N4037, and 2N4314 are doubled-diffused,
-epitaxial-planar, silicon p-n-p transistors; they differ in
breakdown-voltage ratings, leakage-current, and saturation
characteristics, They are supplied in the JEDEC TO-205AD
hermetic package.

These transistors are intended for a wide variety of small-
signal medium-power applications. With a minimum gain-
bandwidth product (fr) of 60 MHz, these devices provide
useful gain at high frequencies. In addition, the 2N4036 is
useful in high-speed saturated switching applications.

MAXIMUM RATINGS, Absolute-Maximum Values:

2N4036 2N4037 2N4314
BT T -90 -60 -90
Veev(sus)
VBE= 1.8V L i e e, -85 -60 -85
Vcen(sus)

Ree <200 Q -85 -60 -85
*Vceo(sus) ... -65 -40 -65
*Veso -7 -7 -7
Ml -1.0 -1.0 -1.0
B e e e e e, -0.5 -0.5 -0.5
*Pr

Tc<25°C 7 7 7

-— 1 —

TN 1 © - See Fig. 2

Pulsed See Fig. 1
*Totgy Tu et -65 to 200
*T. (During soldering):

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

from seating planefor10smax........ocvvvviiiiiiiiiiniinnn., 230

* In accordance with JEDEC registration data format (JS-6 RDF-1 2N4036; JS-9 RDF-2 2N4037, 2N4314).
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Power Transistors

2N4036, 2N4037, 2N4314

ELECTRICAL CHARACTERISTICS, at Case Temperature (T¢) = 25°C unless otherwise specified

.

*

oo

TEST CONDITIONS LIMITS
VOLTAGE | CURRENT
CHARACTERISTIC V de mA dc 2N4036 2N4037 2N4314 UNITS
Vee | Vee | lc Ig | Min. | Max. | Min. | Max Min. Max.
lceo -90° _ 01 | - - — - Y

Ig = 0 -60° — -002 | - -0.25"| - -0.25*] uA
ICEO -30 0 | - 05" | — 5" - -5 | wA
I 85 | 15 - -100° | - - = —

%Ecx 150°C 30 | 15 - 01" | - N _ Z mA
£80 7|0 - 01" | - — - - mA

5 |o - -0.02 | - 1t — -1° | wA
V(BR)CBO

Ig=0 -0.1 -90 - -60" | - -90" | - v
V(BR)EBO

lg = ~0.1 mA 0 - -7 - -7 - -7 - \Y
VeEy (sus) 1.5 |-100 -g5b| - |-eo® | - |-gsb| -
VgeR(sus)

RgE < 200 2 -100 -8sb | - -60b | - -g5b | - v
Vceplsus) -100] o [-esb [ - -40b | - -650 | - v
Ve lsat) -150] -15] — -065 | — 14 | - BN Y
Vge -10 -150 - 11 - 15" | - a5t v
Vpgglsat) -150 -151 - -1.4 - - - - v

-2 -150 20 [ 200 | - - - -
-10 -0.1 20 - - - - -
heg -10 -1.0 - - 15 - 15 -
-10 -150: 40 | 140 50 | 250 50 | 250
-10 -5009 20 - - - - -
Ihge!
f =20 MHz -10 -50 3 - 3 10 3 10
ch

Ig =0, f=1MHz -10° - 30 - 30" | - 30" | pF
Cip 05| 0 -~ 90 - 90 - 90 | oF
t, -30 -150] -15] - 70 = - - -

1 -30 -150| -15| — 600 - - - -

1 -30 -150| -15{ — 100 - - - - ns

toN -30 -150| -15 — 110 - - - -

tOFF -30 -150{ -15} — 700 - - - -

RoC _ 25" — 25 _ 25 | cw

RoJa - 165 | — 165 | - 165 | °C/W
1

““2N"'-types in accordance witb JEDEC registration data format (JS-6 RDF-1 2N4036; JS-9 RDF-2

2N4037, 2N4314).
Vee

Pulsed, pulse duration = 300 us, duty factor < 2%. )
CAUTION: The sustaining voltages Vogq(sus), VogR(sus), and Vogy(sus) MUST NOT be measured on a curve

tracer. They should be measured by the pulse method (Note ‘a’).
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Power Transistors

2N4036, 2N4037, 2N4314

CASE: TEMPERATURE ('Yc)r= 25°C -

WITH INCREASE IN TEMPERATURE)

(CURVES MUST BE DERATED LINEARLY NORMALIZED]

IC MAX. (CONTINUOUS)

MULTIPLIER
I.':q;u
PULSED OPERATION % I

No 3
N 11
AY %70_
0,

Qw—

N

N

!
e

COLLECTOR CURRENT (Ic)—A

Vego MAX.= 40V
(2N4037)
;

~0.01

(2N4036 & 2N43i4)

% FOR SINGLE

T LA
Vego MAX = 65V

L
NONREPE TITIVE
PULSE :

O 2

=10 =100

COLLECTOR-TO-EMITTER VOLTAGE (Vog)—V  92CS-17443
Flg 1- Maximum operating areas for 2N4036, 2N4037, and

2N4314.
&
E [l
fi}
gw
R 0,
E§ s""’q,.
Eo ‘o
Bt‘ 0»71
[Ew2s) N7
& &
= TN
8 Ty
o 25 50 75 100 125 . 150 75 200 . ‘

CASE TEMPERATURE Tg)—°¢C

92LS-1469RI

Fig. 2 - Dissipation derating curve for 2N4036, 2N4037, and
2N4314.

COLLECTOR-TO-EMITTER VOLTAGE (VCE)'-Z v
1=25°C

AMBIENT TEMPERATURE (T

2N4036

3

T ~
» na03h N931g, [Ny

3

O \\

DC FORWARD-CURRENT
TRANSFER RATIO (heg)
\

\

\
\

-0l -100
COLLECTOR CURRENT (I¢)—mA

-600

92L5-1265R2

Fig. 3 - Typical dc beta characteristics for all types.
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Fig. 4 - Typical dc beta characteristics for 2N4037 and 2N4314.




Power Transistors

2N4036, 2N4037, 2N4314

AMBIENT TEMPERATURE (T )=28°C [:i:ifH {AMBIENT TEMPERATURE (Tp 1=25°C
FEHHT i R e :
B a
- -
| -aoofi
L ;
= 300 =
I&l T
&
3 T B
© -200 - T - P g -
5 : S ‘ e &
m B /# ek
g - .
o -4 -8 -2 -6 -20 o ‘—0‘4 -08 -.2 —Lé -2.6 2
COLLECTOR-TO-EMITTER VOLTAGE (Vcg) -V COLLECTOR-TO-EMITTER VOLTAGE (Vcg)~V
92LS-129IR1 92LS-1287RI
Fig. 5 - Typical large-signal output characteristics for Fig. 6 - Typical small-signal output characteristics for
2N4037 and 2N4314. 2N4037 and 2N4314.

AMBIENT TEMPERATURE (T, )=—55°C o 'AMBIENT  TEMPERATURE (T, )= 150°C
1
=5

<
1 £
L T I}
o i =
= T = :
= _300 st £ 00l
:g o ;’,«__‘_ g B
H R «
o 1 : B ~20
o : Lt §
e A 3
g 10 F’ 8
S ~ T -
- BASE CURRENT (
B PR RS EERRE DOSI RRE ; [ R A i e B
o -4 -8 -12 0 -4 E - -6 =20 ~24
COLLECTOR-TO-EMITTER VOLTAGE (Vcg) -V COLLECTOR-TO-EMITTER VOLTAGE (VCE) -V
92L5-1282RL 92LS-1289R!
Fig. 7 - Typical output characteristics at TA=—55°C Fig. 8 - Typical output characteristics at Ta=150°C
for 2N4037 and 2N4314. for 2N4037 and 2N4314.

COLLECTOR~TO-EMITTER VOLTAGE (Vgg)=-10V
FREQUENCY (f)=20 MHz
AMBIENT TEMPERATURE (Ty)=25°C

AMBIENT TEMPERATURE (T, )=25°C
UNLI HERWISE SPECIFIED

@

V N

IS

o

COLLECTOR CURRENT (Ig) -mA
SMALL - SIGNAL FORWARD-CURRENT
TRANSFER RATIO (hgg)
A
AN
AN

prl iy RHE : e 4
B - z = = = = ~10 -100
o 08 8 -lo 12 14 16 -8 COLLECTOR CURRENT (1g)— mA

BASE -TO-EMITTER VOLTAGE (VBE)-V 92LS ~1257R!
92LS-1295R2

-,000

Fig. 9 - Typical transfer characteristics for 2N4037 and 2N4314. Fig. 10 - Typical small-signal beta characteristic for all types.
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2N4036, 2N4037, 2N4314

3,
o
TTTT

COLLECTOR-TO-BASE VOLTAGE (Vg)=-£0 V
la—40 V

) i),
4

5

TTTT

TTTT

I(i2 C //

TTTT

o
T

COLLECTOR CUTOFF CURRENT (icgo)—prA
E S
T

-100 -50 o 50 100 150 200
JUNCTION TEMPERATURE (Ty)—°C
92Cs- 2221

Fig. 11 - Typical collector cutoff current vs. junction temperature

for 2N4036.
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AMBIENT ' TEMPERATURE (Ta)*25°C

1,000

"
I
r
w A N
§ 100
o
e . fise Time Ur)
A ™ 4LL TIME Uc T
=
“n 2
i”ME(.d)
10
2 e e Z e e
-10 -100 -1,000

COLLECTOR CURRENT (I¢)~-mA
92LS-1267RI

Fig. 13 - Typical saturated switching times for type 2N4036.
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Fig. 12 - Typical saturation-voltage characteristics for 2N4036.
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Fig. 14 - Circuit used to measure switching times for type 2N4036.
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Fig. 15 - Oscilloscope display for measurement of switching times.

2-74




Power Transistors

File Number 1150 2N4898, 2N4899, 2N4900

Silicon P-N-P TERMINAL DESIGNATIONS
Medium-Power Transistors

General-Purpose Types for Switching Applications

Features:
u Low saturation voltages
®» Maximum safe-area-of-operation curves

C
£~ (FLANGE)

92CS-27516

JEDEC TO-213AA

The 2N4898, 2N4899 and 2N4900 are multiple-epitaxial
p-n-p transistors. All are supplied in the JEDEC TO-213AA
package.

All these transistors are intended for a wide variety of
medium-power switching and amplifier applications, such
as series regulators and output stages of high-fidelity
amplifiers.

MAXIMUM RATINGS, Absolute-Maximum Values:
2N4898 2N4899 2N4900

R 40 60 80 v
* Vcex(sus)
Vee = -1.5V, Ree = 100 Q 40 60 80 v
VCEo(SUS) «vvvivninininnn 40 60 80 v
* VEBO ctvviiniiiiiieees 5 5 5 v
B N 1 1 1 A
IOM ceeiiiieiiiaiaianaas 4 4 4 A
TS R R 1 1 1 A
* Pr
At Tcup to 25°C 25 25 25 w
At Tc above 25°C See Figs.1 &3
B R T P R R -65t0+200 °C
T
At distances = 1/32 in. (0.8 mm) from seating plane for 10 s max. ........ —_ +235 —_— °C

»

In accordance with JEDEC registration data.
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Power Transistors

2N4898, 2N4899, 2N4900

ELECTRICAL CHARACTERISTICS, At Case Temperature (T¢) = 25°C unless otherwise specified

TEST CONDITIONS LIMITS U
CHARACTERIsTICS | VOLTAGEICURRENT| ./ cog . 2N4899 | 2N4900 N
Vdc A dc lT
Vce| VBE| Ic | 1g |Min| Max] Min.| Max.|Min.| Max.| S
v 403 —-1100| — - | - -
*|'ceo : 602 =l -l -] = | ua
802 o e N e L)
*| 1cex 40 |15 - J1wo| - | - | -1 -
60 |-1.5 - - =fwo| -] - | rA
Rgg = 100
BE =10 80 |-15 -1 -1 -1-1]-]100
40 |[-15 - 1l -1 -1-1-
*|  Rgg =10
TBE,5O°OCQ 60 |15 - -1 1]-1-]m
c 80 |-15 -1 =-1-=-1-1=-1 1
20 - los| - | - |- -
* ICEO 30 - — — 05| - - mA
40 - -1-1-1]-1o0s
* IEBO ) - 1 - 1 - 1 mA
1 0.5b 20 |100 | 20 |100 |20 |100
*|heg 1 0.05b 4 | — |40 | — |40 | —
1 1b 10 - 110 ] - |10} -
* [ Veeolsusic 0.1b 40 | — |60 | - |80 | - \
VgE(sat) bloa | - (13 - |13~ |13 ] vV
*1Vgg 1 1b - 13- 113~ |13} Vv
* [ Veg(sat) 1blo1 |- o6 |- (06 |- |06 | V
* hte
t = 1 KHz 10 0.25 25 | — |5 | - |25 | -
*|f
T _ _ _
- 1 MH2 10 0.25 3 3 3 MH:
Cobo 102 - 100 | — [to0 | — 100 | pF
Rouc - 7] - 7 |- 7 |°c/w
* In accordance with JEDEC registration data. aVcpg value.

b pulsed, pulse duration = 300 us, duty factor = 1.8%.
€ CAUTION: Sustaining voltage, VCEO(sus), MUST NOT be measured on a curve tracer. (See Figs. 2 and 4.)
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Power Transistors

2N4898, 2N4899, 2N4900

HHHH )

(- L ™ ~Vec =12V
e 150
o 5w
‘§ H H H 1200
& P o8 w 25mH
2 I J W MILLER No.4533,
N OR EQUIVALENT
pl 8 1 —l~
& ook Saudunans ] -
E 1 [ H IR, 1%, 172 W VERT.
Eg AT HH P o 13 (NON-INDUCTIVE)
w75 I
i - o
ad I e ] = | I OSCILLOSCOPE
&2 adge T GND INPUT
& PN+t 1 . t CHOPPER TYPE HEWLETT-PACKARD
w T MERCURY RELAY DEVICE MODEL No. 1308,
8 L P 8B JML 8308, UNDER OR EQUIVALENT
g o I11T] CLARE 1028, OR
& B EQUIVALENT

T
© T
& t t
o It I I
] 5 50 S 100 [t 150 i 00
EFFECTIVE CASE TEMP. OR CASE TEMP. (YEfF OR YC)—’C 92CS -31119
92¢5-21992 +Vee
. . Fig. 2 — Circuit used to measure sustaining voltage,
Fig. 1 — Current derating chart for all types. 9 4
Veeofsus).
CASE TEMPERATURE(Tc )= 25°C

(CURVES MUST BE DERATED
LINEARLY WITH INCREASE
IN TEMPERATURE)

L)

~

COLLECTOR CURRENT (Lc)—A

COLLECTOR-TO-EMITTER VOLTAGE Ve — Vv
92CM- 31120

Fig. 3 — Maximum operating areas for all types. ( TC = 25°C).

% PULSE CURRENT (Ip)RANGE MUST BE 0.2-0.4A

=4 VeEep (sus)
&
E * The sustaining voltage, V, (sus), is acceptable
CEO
3q 3 e
=€ AB C when the trace falls to the right of point “A’’ for
5";, ] type 2N4898; point "B’ for type 2N4899; and
3= o 70,80 point “C” for type 2N4900.
8 COLLECTOR-TO-EMITTER VOLTAGE
Vegt=v
92Cs-3lI18
Fig. 4 — Oscill pe display for ement of ining voltages.
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Power Transistors

2N5038, 2N5039, 2N6496 File Number 698

High-Current, High-Power High-Speed
Silicon N-P-N Planar Transistors

Devices for Switching and Amplifier Circuits in Industrial and
Commercial Applications

Features:

m  Maximum operating area curves for dc and pulse operation
m Jsp-limit line beginning at 28 V

u High collector current rating

" w High-dissipation capability

TERMINAL DESIGNATIONS

The -2N5038, 2N5039 and 2N6496 are epitaxial silicon n-p-n
planar transistors. They differ in breakdown-voltage ratings, 4
leakage-current, and dc-beta values.

The high current-handling capability of these transistors in
conjunction with fast switching speeds make these devices
especially suited for switching-control amplifiers, power
gates, switching regulators, converters, and inverters. Other

C
(FLANGE)

recommended applications include dc-rf amplifiers and ' 9208-27516
power oscillators. These transistors are supplied in the
JEDEC TO-204AA package. JEDEC TO-204AA

MAXIMUM RATINGS, Absolute-Maximum Values: -
2N5038 2N5039 2N6496

*COLLECTOR-TO-BASE VOLTAGE ........ciniiiiiiiiinnnnnn VcBo 150 120 150 \Y
COLLECTOR-TO-EMITTER SUSTAINING VOLTAGE:
With — 1.5 volts (Vgg) of reverse bias and

external base-to-emitter resistance (Rgg) =100 ............... Vcex(sus) 150 120 - Y

WithRGESBOQ ..o s VceR(sus) 110 95 130 \Y

With base Open ... ...ttt it et e e Vceofsus) 90 75 110 \
*EMITTER-TO-BASE VOLTAGE. .......ciiiii it VEBO 7 7 7 \Y
*CONTINUOUS COLLECTOR CURRENT ..........civinnennann, Ic 20 20 15 A
*PEAK COLLECTOR CURRENT .....iiiinetiiiieiiienannnnn 30 30 - A
*CONTINUOUSBASE CURRENT ... ..ottt iiiiieiiie e Ig 5 5 5 A
*TRANSISTOR DISSIPATION: Pt

At case temperatures up to 25°Cand Vepupto28V ............. 140 140 140 w

At case temperature of 100°C and VCB of20V....... ... ... - 80 80 80 w

At case temperatures up to 25°C and Vopabove28V ............ «¢——— See Fig. 1.———»

At case temperatures above 26°C and Vcgabove28V ............ «g—— See Figs. 1 & 2. —»»
*TEMPERATURE RANGE:

Storage & Operating (Junction) .............cc.iiiiiiinnennnn. ) -—— 6510200 — °C

PIN TEMPERATURE (During Soldering)
At distances = 1/32 in. (0.8 mm) from seating plane for 10 s max. ... - 230 —» °C

*)n accordance with JEDEC registration data format (JS-6, RDF-1)
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Power Transistors

2N5038, 2N5039, 2N6496

ELECTRICAL CHARACTERISTICS, At Case Temperature (T¢) = 25°C Unless Otherwise Specified

TEST CONDITIONS LIMITS
VOLTAGE CURRENT
CHARACTERISTIC SYMBOL V dc Adc 2N5038 2N5039 2N6496 UNITS
Ves |Vee| Ves| VBe| Ic Ig Ig Min.[ Max.| Min.| Max.| Min.| Max.
Collector Cutoff Current: Iceo 55 0o - - - 20 - -
With base open 70 [ - 20 - - - -
With b ) 110 -15 - -] =|s0| - -
junction reverse iased | 'CEV o | |18 o e e R
! reverseol 130 0 - -l -1 -1-] 2 mA
At T = 150°C 85 -15 e o N I
100 —-1.5 = 10 - - - -
130 0 - — - - - 25
Emitter Cutoff Current Iego 5 o] - 5 - 15 - - mA
7 0 — 50 — 50 — 50
DC Forward-Current hEE 5 22 50| 200 30 | 150 - -
Transfer Ratio 5 10? - - 20 | 100 | - -
5 122 20| 100 | — - - -
2 g - - - — 12 | 100
Magnitude of Small-Signal
Forward-Current Transfer [hsel 10 2 12 - 121 — 12| -
Ratio (At f = 5 MHz)
Collector-to-Emitter
Sustaining Voltage:
With base open Vegotus)® 0.2 o] 9| - | 75| - 10| - v
With base-emitter
junction reverse bna.sed and| VCEX(SUS)b _18lo02 0 150 _ 120 _ _ _
external base-to-cmitter
resistance (Rgg) = 100 @
With Rge <50 Veeglsus® 02 o|1o| - | es| - |130]| -
Emitter-to-Base Voltage Veso 0 |[0.05 7 - 7 - 7 - \Y
v 5 10? - - - 1.8 - -
Base-to-Emitter Voltage BE 5 122 - |18 - - - \Y
2 8 - — - - - 116
Collector-to-Emitter 102 1.0 - - - 1.0 - -
Saturation Voltage 122 1.2 - 11.0 - - - -
Vglsat) v
ce's 200 s | -~ |25 | - ja2s | - | -
82 0.8 — — — — — 1.0
Base-(o-Ervaer Vgt 207 5 - 133 - |33 | - - v
Saturation Voltage 83 08 - - - - - 2.0
Output Capacitance Cop | 10 4] - |400| - |400| - | 400 pF
Second-Breakdown
Collector Current® 15 28 50| — |50 | - |50 | — A
(With base forward biased) 45 0.9 -~ |09 - |09 —
Second-Breakdown Energy
(With base reverse biased, |  Egy,f -4 | 12 13| - | 13| - - md
Rg =209, L =180 uH) -4 8 - - - - |57 -
Sat. Switching Rise Time Vee = 10 1.0 — - - (o5 | - -
t, 30V 12 1.2 - |os | — - | - -
8 08| - — - - - 105
Sat. Switching Storage Time Vee = 10 1.0¢f - - - 115 - -
tg 30V 12 1200 — |15 | -8 - | - | - us
8 08°| — - - - - |15
Sat. Switching Fall Time Vee = 10 100 — | = | - |05 | - | -
t 30V 12 122 —Jos | — | - | - | -
8 08| — - - — - |05
Thermal Resistance
{Junction-to-Case) Rouc 10 10 - |125| - | 125 - {125 ‘c/w

@ Puised; pulse duration <350 us, duty factor = 2%.
b CAUTION: The sustaining voltages VGEQ(sus), VCER(sus), and
Veex(sus) MUST NOT be measured on a curve tracer.

¢ 1817182 value shown.

“In accordance with JEDEC registration data format (JS-6, RDF-1)

biased for transistor operation in the active region.

€ Pulsed; 1-s non-repetitive pulse.
f Eg/b is defined as the energy at which second breakdown occurs
under specified reverse-bias conditions. Eg/p = %L12 where L is a
series load or leakage inductance and | is the peak collector current.

d IS/b is defined as the current at which second breakdown occurs at a
specified collector voltage with the emitter-base junction forward-

2-79



Power Transistors

2N5038, 2N5039, 2N6496

2-80

Fig. 1 — Maximum operating areas for all types.
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[ 'NOTE: CURRENT DERATING AT CONSTANT VOLTAGE
APPLIES ONLY TO THE DISSIPATION-LIMITED PORTION
AND s b-LIMITED PORTION OF MAXIMUM-OPERATING
RVES. DO NOT DERATE THE SPECI-
FIED VALUE FOR IC MAX.
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Fig. 2 — Dissipation derating curves for all types.
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Power Transistors

2N5038, 2N5039, 2N6496

ICMAX. (CONTINUOUS)2N5038, 2N5039 COLLECTOR-TO-EMITTER VOLTAGE (VgE)= 15V
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Fig. 3 - Maximum operating areas for all types. Fig. 4 - Typical gain-bandwidth product for all types.
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for 2N6496. for 2N6496.
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Power Transistors

2N5038, 2N5039, 2N6496

T

COLLECTOR~TO-EMITTER VOLTAGE (Vcp)=5

T
T

T
+
+

COLLECTOR CURRENT (IC) —A

T
T T
a:

]

T

+

aman anan T i

THT
T HHH
jnanass:

HHHT HHH

t T
t i it

T
[ 05 10 15 20 25 3.
BASE-TO-EMITTER VOLTAGE (Vggl—V

T
.0
92Cs-22791

Fig. 9 - Typical transfer characteristics for 2N5038.
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Fig. 10 - Typical dc beta characteristics for 2N5038.
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Fig. 11 - Typical transfer characteristics for 2N5039.
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Fig. 13 - Typical transfer characteristics for 2N6496.
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Fig. 12 -Typical dc beta characteristics for 2N5039.
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CASE TEMPERATURE (T¢)= 25°C I .
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Fig. 15 - Typical output characteristics for 2N5038.
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Fig. 17 - Typical output characteristics for 2N5039.
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Fig. 19 - Typical output characteristics for 2N6496.

Power Transistors

2N5038, 2N5039, 2N6496
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Fig. 16 - Coll to-emitter ining voltage characteristic
for all types.
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Fig. 18 - Typical input characteristics for 2N5038 and 2N5039.
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Fig. 20 - Typical input characteristics for 2N6496.
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Power Transistors.

2N5038, 2N5039, 2N6496
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CHANNEL A -
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Fig. 21 - Circuit used to ining voltages Vg gfsus),

Veegfsus), and V o xlsus).

PULSE DURATION = 20 s
REPETITION RATE 500 PULSES/SEC
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Fig. 23 - Typical rise-time and fall-time characteristics for all types.
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Fig. 25 - Circuit used to measure switching times for all types.
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COLLECTOR CURRENT (Ig)-mA

0 T
95 "o 130 o

COLLECTOR-TO-EMITTER .VOLTAGE (Vg )=V

9255-3636R1

The sustaining voltages (Vogglsus), Vogglsus), and «
VCEX(sus) are acceptable when the traces fall to the
right of point “’A”" for type 2N5039, point “B" for
type 2N5038 and point "'C"" for type 2N6496.
(NOTE: 2N6496 is not tested for Vo gy (sus).)

Fig. 22 - Oscillascope display for measurement of sustaining voltages

(Test circuit shown in Fig. 22).

[{PULSE DURATION = 20 15
REPETITION RATE 500 PULSES/SEC

COLLECTOR SUPPLY VOLTAGE (Vce) = 30 V
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"
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Fig. 24 - Typical storage time characteristic for all types.
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Fig. 26 — Phase relationship ‘between input and output currents
showing reference points for specification of switching
times. (Test circuit shown in Fig. 26).




Power Transistors

File Number 321 2N5239, 2N5240

High-Voltage, Silicon N-P-N Transistors

For High-Speed Switching and Linear-Amplifier Applications in
Industrial and Commerical Service

Features:

m High voltage ratings: Vcer[sus]
=350 V, Ree < 50 Q (2N5240)
=250 V, Ree < 50 Q (2N5239)

m High power dissipation rating:
Pr=100 Wat Vee=125V, Tc=25°C

m For switching applications where circuit values and operating conditions require a
transistor with a high second-breakdown rating (Is/b) (limit line begins at 125 V)

8 Exceptional second-breakdown: 0.8 A at Vee = 125V

® Maximum area-of-operation curves for dc and pulse operation

The 2N5239 and 2N5240+ are multi epitaxial silicon n-p-n TERMINAL DESIGNATIONS

power transistors.

TFhe high breakdown voltage ratings and exceptional sec- 3 (rLAcnss)
ond-breakdown capabilities of these transistors make them '
especially suitable for use in series regulators, power ampli-
fiers, inverters, deflection circuits, switching regulators,
and high-voltage bridge amplifiers.

These types differ in breakdown voltage and leakage current
values. The 2N5239 and 2N5240 are supplied in steel JEDEC 92C8-27516
TO-204AA hermetic packages.

* RCA Dev. No. TA2765 and TA2765A, respectively.

JEDEC TO-204AA

MAXIMUM RATINGS, Absolute-Maximum Values:

2N5239 2N5240
< S 300 375 \2
Vcer(sus)
250 350 v
225 300 \
6 \'
5 A
2 A
100 w
Tc<25°Cand Vee <125V .. See Fig. 1
Te>25°Cand Vee > 125V .. - SeeFig.1
L7 L - -65t0200___________ °C
To
At distance =1/32 in. (0.8 mm)
from seating plane for 10 s max. ..ottt 230 °C

* In accordance with JEDEC registration data
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Power Transistors

2N5239, 2N5240

ELECTRICAL CHARACTERISTICS, At Case Temperature (Tc) = 25°C unless otherwise specified

TEST CONDITIONS LIMITS
CHARACTERISTIC : V°";::GE cu:z:m 2N5239 “2N5230  |UNITS
Vce Vee Ic Is Min. Max. Min. Max
N Iceo 200 0 — — 2
| 300 -1.5 — — R
N 375 | -15 — — — 2 R
m
(Tc =150°C) 300 -1.5 — — 3
leso (Ves =5 V) 0 — 5 — 1
* (VEB=6V) 0 — 20 — 20
Veso 0.02 6 — 6 —
« Vceo(sus)@ 0.2b 225 — 300 — v
Vcer(sus)@ (Ree < 50 Q) 0.2b 250 — 350 —
10 0.4b 20 80 20 80
. hre 10 2b 20 80 20 80
. 10 4.5b 5 — 5 —
. Ve 10 2b — 3 — 3 )
v 2b 0.25 — 25 — 25 v
. | Vee(sat 45b | 1125 | — 5 — 5.
* Isn (t=1s) 125 0.8 — 08 | = A
« | Ihel(f =1 MHz2) 10 0.2 2 — 2 —
* hte (f = 1 kHz) 10 20 — 20 —
fr 10 0.2 2 — 2 — | MHz
Cobo (f = 1 MHz) 10¢ 0 — 250 — 250 pF
Resc — | s | = | 175 | com
* In accordance with JEDEC registration data.
a8 CAUTION: The sustaining voltages Vceo(sus) and Vcer(sus) MUST NOT be measured on a curve tracer.
b pulsed; pulse duration < 350 us, duty factory < 2%.
€ Vcs value.
COLLECTOR-TO-EMITTER VOLTAGE (V(!)' v
BE [ ST basmi-LiEs Pomon o Tare T
8 |LIMITED PORTION OF MAXIMUM-OPERATING - AREA cOmves. H =
& & 0O NOT DERATE THE SPECIFIED VALUE FOR Ic MAX. e & a0
4 °
g w 0| ¢ s
nE’ g \r‘?"ﬁ@: R
2. E ol | A AT
_'@i St g il \
' TN ]
i i \
T 8
o 25 50 75 100 125 150 75 200 ool 00\.(11::10& CORRENTC )_2 "
CASE TEMPERATURE (Tc) —°C o2L8-196aR2 1c o2L8-1082

Fig. 1 - Derating curves for both types.
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Fig. 2 — Typical dc beta characteristics for both

types.




Power Transistors

2N5239, 2N5240

10 * 3 .
8 P A CASE TEMPERATURE(Tc )= 25°C
6 ULSED QPERATION (CURVES MUST BE DERATED
% LINEARLY WITH INCREASE
(%% IN TEMPERATURE)
4 SO
%'moc‘ %
= 73 e
2E NS o 2) s
E % 5 e
[ “Lc (MAX) WHHES
o | -[LCONTINUOUS 1%, .
H g 28 i
I~ 0
= e
m
T a
3 " 2
L
o 0
2 z
=1 A
- it
o x o
© FOR SINGLE
NONREPETITIVE
PULSE
4
E Vego (MAX)=225V Vceo (MAX) =300V
2 (2N5239) (2N5240)
1 1 1
o 2 4 68/, 2 4 68y 2 4 68
COLLECTOR-TO-EMITTER VOLTAGE (Vcg)— V
92CM-35179
Fig. 3 - Maximum operating areas for both types.
[COLLECTOR-TO-EMITTER VOLTAGE (VCE)"OV [CASE TEMPERATURE (Tc)- 25°C
< i i 3 I -8 £ s
é’ ‘i e i i 5 E H
Q 1 e L4 B +
gt e
3 F x 1.2 H T .
£ i ﬁ,v‘"f# 3, i e i
3 T T H 5 e 533 HH HHHH
z 2 o g o8 HEHHHH
§ 3 os [Jampinm
g . ° s HHBASE CURRENT (Ig) =10
EE o2
o lU 2 3 4 5 o 20 40 e 80 00 20 140
BASE-TO-EMITTER VOLTAGE (Vgg)—V COLLECTOR-TO-EMITTER VOLTAGE (ch)—v
92.5-1965 S2LSET
Fig. 4 — Typical transfer characteristics for both Fig. 5 — Typical output characteristics for both
types. types.
COLLECTOR-TO-EMITTER VOLTAGE (VCg)*I0 V
CASE TEMPERATURE (TC)=25° C PULSE WIDTH 220 ps
REPETITION RATE = 500 PULSES/s
8 COLLECTOR SUPPLY VOLTAGE (Vcc) =30V
; CASE TEMPERATURE (T )=25°C
17 , 25
: i
5 H 2
- Pa =
g H
g pd N Eus
z
5, - ) g N
a x| 2
H e
) 2 17
z N .5
g ] 1T
N 1T
1T
[ Il
o1 0 o 0 0.5 L5 25 35
ool ) ) ! COLLECTOR CURRENT (Ic)—A
COLLECTOR CURRENT (Ic)—A s2us-19mm 92L5-1970R!
Fig. 6 — Typical gain-bandwidth product as a Fig. 7 — Typical saturated-switching time
function of collector current for both (storage) as a function of collector
types. current for both types.
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Power Transistors

2N5239, 2N5240

COLLECTOR CURRENT (Ic) — mA

2-88

PULSE WOTH
umwmnn-ooo
COLLECTOR SUPPL) vouuuw-sov
CASE TEMPERATURE (Tc) »28° €
R fon (TYR)
—

z
s ]
H
g y. 1 (T R)_ |
§~ 4
-
2 o4
H
3
£

°© o5 | 18 [ 38 4

COLLECTOR CURRENT A
Y= 92L.S-1969R1

Fig. 8 — Typical saturated-time (turn-on or fall)
as a function of collector current for
both types.

SWITCHING TIME
MEASURED AT

PULSE GENERATOR
1+ MEWLETT~PACKARD
2124, OR EQUIVALENT)

I+ 101p,: 1015, cHannEL B

OSCILLOSCOPE (TEKTRONIX S41A

O
Vap -6V
: OR EQUIVALENT.)

92LS~1960R2

Fig. 9 — Circuit used to measure sustaining
voltages, Vceo(sus) and Vceg(sus) for
both types.

HERCURY— RELA

No.HGP-1004,  DEVICE CHANNEL A
oa Eouuvw:m' UNoER
. o
1 Vegolous) Veer (ws)
cEo CER ' s WLETT PACKARD
———o—b { o M eseiL oscoPe
MODEL No. 1308,
500 g OR EQUIVALENT
200{— — ———— 2 o.swshe 0
& CHANNEL B
e o 1
Vego(®s) Nl > Ty
o 225 300 o 2% 330 R, s COMMON
COLLECTOR-TO-EMITTER VOLTAGE (Vul -V 0: I'.'- Fe)
- 39 a v
RULS-ITTRI 2W E-OTOWV
T (500mA)
L—' 92L.S-1963R2
Fig. 10 — Oscilloscope display for Veeo(sus) Fig. 11 — Circuit used to measure switching
and Ver(sus) measurement. times for both types.
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Fig. 12 — Phase relationship between input and
output currents showing reference
points for specification of switching

times.




Power Transistors

File Number 322 2N5294, 2N5296, 2N5298

Silicon N-P-N Transistors

General-Purpose Types for Medium-Power Switching and
Amplifier Applications
Features:
* Low saturation voltage -
Vce(sat) = 1 V max. at Ic = 0.5 A (2N5294)
=1Vmax. atlc =1A (2N5296)
=1V max. atlc = 1.5 A (2N5298)
* Maximum safe-area-of-operation curves specified
for DC and pulse service

TERMINAL DESIGNATIONS
The 2N5294, 2N5296, and 2N5298 are triple-diffused silicon
n-p-n transistors. They are intended for a wide variety of
medium-power switching and amplifier applications such
as series and shunt regulators, and in driver and output _C
stages of high-fidelity amplifiers. (FLANGE) O

These plastic power transistors differ in voltage ratingsand
in the currents at which the parameters are controlied. TOP VIEW

All types are supplied in the JEDEC TO-220AB 92CS-39969
(VERSAWATT) plastic package.

JEDEC TO-220AB

MAXIMUM RATINGS, Absolute-Maximum Values:
2N5294 2N5296 2N5298

*COLLECTOR-TO-BASE VOLTAGE. ... ..i.iiiiriiiiiiiiiiiiiniiienennns Veeo 80 60 80 v
COLLECTOR-TO-EMITTER SUSTAINING VOLTAGE:
With -1.5 volts (Vee) of reverse bias ..........cocvvveviieenvnenennenns Veev(sus) 80 60 80 v
With external base-to-emitter resistance (Rgg) =100Q ............... Vcen(sus) 75 50 70 \
With base open ..... ettt ee et re ety *Vceo(sus) 70 40 60 \"
"EMITTER-TO-BASE VOLTAGE ......iiiiiiiiiiiiiiiiiiieeiiinenanns Veeo 7 5 5 v
*COLLECTOR CURRENT L.\ttt ittt ttnteterateaneeenenenenannenss le 4 4 4 A
FBASE CURRENT ..ttt it ettt ieenenes ls 2 2 2 A
*TRANSISTOR DISSIPATION, Pr
At case temperatures UPpto0 25°C ... .iuiiintiiit i 36 36 36 w
At case temperatures above 25°C . ... ... i e Derate linearly at 0.288 wWrseC
orsee Figs. 1 &2
At ambient temperatures Upto 25°C .. ... ..ttt i 1.8 18 1.8 w
At ambient temperatures @above 25°C ... ... it i e Derate linearly at 0.0144 wW/°C
*TEMPERATURE RANGE:
Storage & Operating (JUNCHON) . ...vuiuiieiuii it iaenenen — _ -65to+150 °C
LEAD TEMPERATURE (During Soldering):
At distance = 1/8in. (3.17 mm) from case for 10s max. .........c..ceeeennen. 235 °C

*In accordance with JEDEC registration data.
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Power Transistors

2N5294, 2N5296, 2N5298

ELECTRICAL CHARACTERISTICS, At Case Temperature (T¢) = 250C, Unless Otherwise Specified.

TEST CONDITIONS LIMITS
DC
. Y Emitter DC : o .
Characteristic Symbol Collector | 1 Base | Current (A) | 2N5294 IN5296 | 2ns298 | Units:
Voltage (V){ voitage (V) | . )
Vee Ves| Vee | Ic | 8 |Min.| Max. | Min. | Max. | Min. | Max. .
65 -15 - 105} - - |- 105
35 -1.5 - - |- 2 - - mA
Collector-Cutoff Current lcev : :
With base-emitter junction
reverse biased lcev gg }g - 3 1- ; -3
(Te = 150°C) L i ol A
50 - {05 |- -1|-1]05
Collector-Cutoff Current lcer mA
With extemal base-to-emitter | 50 7 5
resistance (Rgg) = 1000 (e SEI§0°C) mA
*| Emitter-Cutoff Current leBO ; - .l - 1™
4 0.5 {120 -~ 1-
*| DC Forward-Current Transfer Ratio heg€ 4 1 - - 13120}~ -
4 15 - -|-1-]2]8
* | Collector-to-Emitter 01 o |70 - f-1-1|-1]-
Sustaining Voltage VCEO(sus)c 0.1 0 |-} -8} ~-1]~-1]- v
With base open 01l 0 [-] - |~-]~-160])| -
With extemal base-to-emitt o L I Sl el B
ith external base-to-emitter Ve n(sus)C 0.1 U R T I O P v
resistance (Rgg) = 100 Q2 cer(sus) 0.1 -l - |-1=1n]-
- T -15 0.1 90| - |-~~~
With base-gmltter junction VCEV(SUS)C 15 [0l -l - ]60]~-1]1=-1- v
reverse biased .15 1o -l -|-1-1s8/! -
4 0.5 -l f-f-1-1-
* | Base-to-Emitter Voltage Vgg© 4 1 - - |- 113~ - v
4 15 - =-1-1-1-115
R 05 005 | - 1 f=-|=-1-1-
ol lector-to-Emitter Vere(sal)€ 1]lo1]-1]-1|- 11 - v
Saturation Voltage celsah 150~ - |~-1-1]- 1
Gain-Bandwidth Product fr 4 0.2 08| - [08] - |08] - | MHz
Sat. Switching Time
051005~ |5 |- |-} ~-1] -
Turn-On (See Figs. 22 - 24) ton Vee = 30 11010]- - |- 5 - | - s
15105 | - | - |- |- =15
i 05]00° - | 5 |- |- 1| -] =
Tumn-Off (See Figs.22 - 24) tofs Vg = 30 Lhalbf- |- -5 | | - | us
: ot~ - |-|-|-]mn
Thermal Resistance
{Junction-to-Case) 8¢ - 1350~ [35)-]35]%m
(Junction-to-Ambient ) Oa - {0 |- |- |%w
a IB1 value (turn-on base current). b IB2 value (turn-off base current). € Puised,’pulse duration = 300 us,

duty factor = .018.
*In accordance with JEDEC registration data.
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Power Transistors

2N5294, 2N5296, 2N5298

o @

COLLECTOR CURRENT(Ic)-A

CASE TEMPERATURE(T¢ )= 25°
(CURVES MUST BE DERATED

LINEARLY WITH INCREASE:
IN TEMPERATURE)

\ 2 4a 8 89 2 4 & 8100 2 4 6 8
COLLECTOR-TO-EMITTER VOLTAGE { Vcg)—V
92CM -40282

Fig. 1 - Maximum operating areas for all types.
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9255 3600
Fig. 2 - Derating curve for all types.
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Fig. 3 - Typical DC beta characteristics for all types.
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Power Transistors

2N5294, 2N5296, 2N5298

30 30 v
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E 925-40284 ‘
Fig. 4 - Typical input characteristics for all types. Fig. 5 - Typical output characteristics for all types.
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Fig. 6 - Typical cnllector-to-emitter saturation Fig. 7 - Transient thermal resistance
voltage as a function of collector characteristics for all types.
current for all types.
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Power Transistors

File Number 1029

High-Current High-Power
High-Speed N-P-N Power
Transistors

Features:

m Specification for hee and Vce(sat) up to 30 A

= Current gain-bandwidth product fr = 2 MHz min. at 1 A
w Low saturation voltage with high beta

® High dissipation capability

The 2N5301, 2N5302 and 2N5303 are epitaxial-base
silicon n-p-n transistorsintended for a wide variety of high-
power, high-current applications, such as power-switching
circuits, driver and output stages for series and shunt
regulators, dc-to-dc converters, inverters, and solenoid
(hammer)/relay drivers. "

These devices differ in maximum voltage ratings and
Vce(sat), Vae(sat), and Vge characteristics. All are supplied
in JEDEC TO-204AA hermetic steel packages.

MAXIMUM RATINGS, Absolute-Maximum Values:

VB0 « ettt ettt et e et

VEBO « ottt ettt e e,

P

At Te S 28%C . it i e e

At Te > 25%C ittt s derate linearly

T
T

At distance = 1/32 in. (0.8 mm) from seating plane for 10s max. .........

*

In accordance with JEDEC registration data format JS-6 RDF-2.

2N5301, 2N5302, 2N5303

TERMINAL DESIGNATIONS

C
E L (FLAN(?E)

-

JEDEC TO-204AA

2N5301 2N5302 2N5303
40 . 60 80
40 60 80

w
o
>>»rPr<<<

200 -

1.15 - Wr
See Figs.1& 2
-65t0200 °C

o3

230 —— °C
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Power Transistors

2N5301, 2N5302, 2N5303

ELECTRICAL CHARACTERISTICS, at Case Temperature (T¢) = 25°C unless otherwise specified

2-94

TEST CONDITIONS LIMITS
CHARAC- VOLTAGE |CURRENT
TERISTIC V de Adc | 2N5301 2N5302 . | 2ns303  [UNITS
Vce | Vee|'c [1g [Min. | Max. | Min.| Max. | Min. |Max.
402 - 1| - |'= - -
*[1cgo 602 - - - 1 - -
802 - | - - | - - 1
40 -1.5 - 1| - | - - -
*|lcex 60 -15 - | - - 1 = -
80 -1.5 - | - - | - - 1
* ICEX 40 -1.5 - 10 - - - - mA
Tc= 60 -1.5 - |- - 0] - -
150°C 80 -1.5 - | - -1 - - 10
40 - 5 — | — - -
*1ceo 60 - - - 5 - -
80 - | - - | - -
* IEBO -5 - 5 - 5 -
2 1b 40| — 40| — 40 -
2 10b - | - - | - 15 60
*|hpg 3 15b 15| 60| 15| 60| - -
2 20b - |- - | - 5 -
3 30b 5[ — 5| — - -
*| VegQlsus) 0.2 40| - 60| — 80 -
2 10b - | - - | - - 15
2 15b - 17| - 17| - -
*|Vee 4 20b - |- = f - - 2.5
4 30b - 3| - 3 - -
b 1 | - 17| - 17| - 1.7
158015 | — 18| — 18| - 2
* | VBelsat 2000 2 | - | 25| - | 25| - - v
200 4 | - | - - |- - 25
bl 1 |- |o0o7s| - | 075 - 1
1sbl1s | - | - -t - = 15
*| Veg(sat) 200 2 | - 2| - 2| - -
20b| 4 | - | - - | - - 2
b 6 | — 3| - 3 - -
Is/b
tp=1s 20 10| — 0] — 10 - A
nonrep.
*1lhgel
e MH2 10 1 |- 2| - 2| - 2
*[h
fe — — - 4 —
e kM2 10 1 40 40 0
*[t, (See Fig.8) | Vce= 01 |- 1 - 1 - 1
* 1t 30 10 | 1¢] - 2| - 2| - 21 ws
* | 10 | 1©] - 1| - 1 - 1
Rguc 20 5 | — | - [0875| - [o878] - 0875| °C/W

* In accordance with JEDEC registration data format JS-6 RDF-1.

c -
'8y~ '8,

a Ve b pyised; pulse duration = 300 us,
duty factor = 1.8%




Power Transistors

2N5301, 2N5302, 2N5303

100,

“PULSED OPERA'_I'ION*

o ®

FIc (MAX.) PULSED
4 Ig (MAX.) CONTINUOUS

Pikas:

H

CURVES MUST BE DERATED
[ LINEARLY WITH INCREASE IN
off TEMPERATURE)

COLLECTOR CURRENT (Ig)—A

: S i
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/i VCEO (MAX) =60V (2N5302)
0.1 |1k Voo (MAX)=BOV (2N5303) 44 :
2 4 6 EIO 2 40 6080I00 2 4 6 8 1000
COLLECTOR-TO-EMITTER VOLTAGE (Vcg)—V

92CS$-29797
Fig. 1 — Maximum operating areas for 2N5301, 2N5302, and 2N5303.
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Fig. 2 — Derating curves for 2N5301, 2N5302, Fig. 3 — Typical dc beta characteristics as a
and 2N5303. function of collector current for
2N5301, 2N5302, and 2N5303.
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Fig. 4 — Typical saturation voltage characteristics Fig. 5 — Typical transfer characreristics for
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Power Transistors

2N5301, 2N5302, 2N5303

o] COLLECTOR SUPPLY VOLTAGE (Vcc)=30V.~. -
Ic/1g%10 ’
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|
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00!

[ 100

COLLECTOR CURRENT (Ig)—A
92¢5-29802

Fig. 6 — Typical delay-time and rise-time charac-
teristics as a function of collector current
for 2N5301, 2N5302, and 2N5303.
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Fig. 7 — Typical storage-time and fall-time charac-
teristics as a function of collector current
for 2N5301, 2N5302, and 2N5303.

0SCILLOSCOPE

TRANSISTOR ~ 'rS20ns
UNDER

Z>10K

OSCILLOSCOPE
tr<20ns
Z>10K

D:COLLECTOR -BASE DIODE
OF 2N3252

92C5-29804

ise-time (a) and

1r < 20ms

PW. =10 TO 00 us
DC.22%

Fig. 8 — Equi

fall-time and storage-time (b) measurements
for 2N5301, 2N5302, and 2N5303.




Power Transistors

File Number 325 2N5320, 2N5321, 2N5322, 2N5323

Complementary N-P-N & P-N-P
Silicon Power Transistors

General-Purpose Types for Small-Signal,
Medium-Power Applications

Features: :
= 2N5322 P-N-P 2N5320
2N5323 Complements of: 2N5321
®  Maximum safe-area-of-operation curves
w  Planar construction for low-noise and low leakage characteristics
s [ ow saturation voltage
= High beta at high collector current

TERMINAL DESIGNATIONS
The 2N5320, 2N5321, 2N5322 and 2N5323 are
doubled-diffused epitaxial-planar silicon power transistors
intended for small-signal medium-power applications. The
2N5320 and 2N5321 n-p-n types are actually high-current,
high-dissipation versions of the 2N2102 with all of the
salient features of that device. The 2N5322 and 2N5323, E
p-n-p complements of the 2N5320 and 2N5321, are actually
high-current, high-power versions of the 2N4036 with all of 920827512
its additional outstanding features.

The 2N5320, 2N5321, 2N5322, and 2N5323 are supplied in
the TO-205AD package.

C (CASE)

JEDEC TO-205AD

MAXIMUM RATINGS, Absolute-Maximum Values:

2N5321 2N5323 2N5320 2N5322
75 -75 100 -100 \
75 -75 100 -100 \
65 65 90 -90 \
50 -50 75 -75 '
5 -5 7 -7 v
2 -2 2 -2 A
1 -1 1 -1 A
10 10 10 10 w
Derate linearly at 0.057 W/°C
-65 to +200 °C
At distance > 1/16 in. (1.58 mm) from seating plane
for10 s mMaXx. ..ottt s 230 °C

* In accordance with JEDEC registration data format (JS-6-RDF-1).
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Power Transistors

2N5320, 2N5321, 2N5322, 2N5323

ELECTRICAL CHARACTERISTICS, Case Temperature (Tc) = 25°C, unless otherwise specified

*

*|

2-98

TEST CONDITIONS LIMITS
VOLTAGE | CURRENT '
CHARACTERISTIC 2N5320 2N5321 | 2N5322 | 2N5323 ‘|UNITS
Vdc mA dc
VCE | VBE Ic I | Min. | Max. | Min. Max. [ Min. |Max. [ Min. |Max
804 -Jos| -] - -1 -1-1-=
\ 60 -1 -1 - 5 -1 =1 -1- A
CBO _goA -] =-1-1-1-1-08 -] - | #
—604 -l -1-1-1-1-1-1-5
100 |-15 —lorf - = -1-1-1-
75 |15 - - -1o1] -1 -=-1=-1-
lcex —100| 15 N I R D R Y D N L
-75 | 15 - -1 -1=1=1-=1= 101
70 |-15 -{s -1 -1-1-1-1-=
_ 1Eno0, 45 |-15 - --1s|-1-1-1-=
T¢ = 150°C ol e [ (R N AN (R (N I B T
—-45 | 15 -l -1-1-=-1-=1=1-=-1-5
-7 0 - lo1| - - - - - | -
-5 0 - - =-fo1|l -1 -1-=-1-=
A
7 0 SR R R e R T D
| 5 0 - -1 -1 -1-1-1=]-01
EBO 5 0 —Joi| -1 -1T-1-1-1-
-4 0 - - -]os| -} -} - -
5| o N (R U B B 0 M R
4 0 - -l -] -1 -]1=1=1l-o05
v -1.5/ 0.1 wo| — {7 - | - -1 -1- v
(BR)CEV 15| -0 - -1 -] - ]-100] = |-75| —
VCER(sus)@ 1000 90 | - 65| — = N I v
RBE = 100§ —100b - -1 - - |-90]| - |-65| — )
000 | 0|75 - |80 — - - - | -
V, a
CeO(sus) —qob| o} = | = | = | = ]| = |[-s0| = | V
s500b (50| — |os5| - [o8| — | - | - | -
Veelsat soob|-s0] — | - | - | = | = |-07] = |-12] VY
4 500b — 1] - | 14| - - - | -
\Y : v
BE 4 —500b N N I I N T R
4 500b 30 [ 130 ] 40 | 250 - - -] -
-4 —500b - - - — | 30 | 130} 40 | 250
h
FE 2 1000b w| - -1 -]-1-1=1-
-2 —1000b -1 -1 - -l -] -1-
| hte| 4 50 s | - ]s | -] -]-1-1]-
f=10MHz -4 —50 - -1-1-158s}]-15]-
e d 50 200y — 200 - | - | - -]~
Sfb -35 | - | - | - |-288] - |-285] - | ™A
30 500 [ 50| -~ |8 | -8 ]| - | -] -|-
'ON -30 500 |-s0| - [ - | = = | = |100] = [100]| ™
30 | s00 [s0| — |800] - [800| - | - | - |- ns
'OFF -30 500 |-50] — | — | = | = | = ]1000] - 1000
ROJC — |178| - | 175] - |178]| — |175|°Ccw
ROJA —|11o| - | 10| - [180]| - |150 |[oc/w
4 vee

* In accordance with JEDEC registration data format (JS-6 RDF-1)
@ CAUTION: The sustaining voltages VcEeolsus) and VogR(sus) MUST NOT be measured on a curve tracer.
b pulsed; pulse duration < 300 us, duty factor < 0.02.
d Puised; 0.4 s non-repetitive pulse.




Power Transistors

2N5320, 2N5321, 2N5322, 2N5323

COLLECTOR CURRENT (Ic)—A

i

2 4 6 B

COLLECTOR-TO-EMITTER VOLTAGE (VCE)—V

92CS~17548

Fig.1 — Maximum operating areas for types 2N5320 and 2N5321.

COLLECTOR-TO-EMITTER VOLTAGE (Vep) = 4V £5
E3satss: H
istinssts H
<
H HET
:
K
=
=
& ;
&
&
]
o
13 T
s RO
2 T
b
=
3
© 7
0 AL : 3
i i :
04 05 06 0. 08 X

BASE-TO-EMITTER VOLTAGE (Vgg) -V
92CS-I15003R!

Fig.2 — Typical static beta characteristics for types

2N5320 and 2N5321.
COLLECTOR-TO-EMITTER VOLTAGE (Vcg) = 4V
T é‘
HH <
< by it
1 2
A IS
. 5
2 w
E
H 5
H He
g s
u : g
] S i
@ : HrHfh §
R AT @
h isas|
p &
= : i
T i i
0. 0.5 0.6 .. .8 .9
BASE-TO-EMITTER VOLTAGE (Vge)-Vv
92CS—1500IR!

Fig.4 — Typical output characteristics for types
2N5320 and 2N5321.

COLLECTOR. TO-EMITTER VOLTAGE (Vcg) = -4V |, :

|
—

¥ t
; i
i Hro
b
< !
T o =1
; -
o i
e T
H
&
2
g
g
3
=
5
2
5
15
4
El B
3 v
3 ¢

8

BASE-TO-EMITTER VOLTAGE (Vggj -V
92C$-15002R|

Fig.3 — Typical static beta characteristics for types

2N5322 and 2N5323.
COLLECTOR TO-EMITTER VOLTAGE (Vcp) = -4V é i
i
Eo pi
: <
S i
3 &
i
@ &
c 5
g pEE 3§ -
o I - z ~
S i i
v + : T Z
<« - T T w
3 i
€
uy X T H
: o
-0.4 = 0. - 0. -0. -0, E—
BASE-TO-EMITTER VOLTAGE (Vgg) -V
92CS~15000R!

Fig.5 — Typical aurbut characterisitcs for types
2N5322 and 2N5323.
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Power Transistqrs

2N5320, 2N5321, 2N5322, 2N5323

T
RESpe Seit: b

[

URRENT (Icl—A

COLLECTOR C

1
°

2

COLLECTOR-TO-EMITTER VOLTAGE (Vcg)—V
92CS-17547
Fig.6 — Maximum.operating areas for types 2N5322 and 2N5323.

COLLECTOR-TO-EMITTER VOLTAGE (VCE) = 4V COLLECTOR-TO-EMITTER VOLTAGE (Vcg) = -4V

I
150°C

8

- it

60

5
g

8

AMBIENT TEMPERATURE (Tj) = 25°C
L1 NEIA ~

s
]

3

DC FORWARD-CURRENT TRANSFER RATIO (hpg)
-
\
.
3
&
\
]
V4
DC FORWARD-CURRENT TRANSFER RATIO (hpg)
3

Y04 -0 -1 -0 - 100 - 1,000
COLLECTOR CURRENT (Ic) -mA

1 1 10 102 103

COLLECTOR CURRENT (Ic) - mA 92Cs-18008RI 92C5-15004R)

Fig.7 — Typical transfer characteristics for types

Fig.8 — Typical transfer characteristics for types

2-100

d 2N5321.
2N5320 and 2N5321 2N5322 and 2N5323.
(Te)=25°C
~O7|CASE TEMPERATURE (Tc)= 25°C -]
1 1T
H H
< |
. | O
ad K nusu: T
'z’ 2 V.7 al ll H
. £
] T & 0aH
g os HH 6 & E M !
[
3 H
3 Hi & o3 H
3 f & -o3(]
P4 4 3 5 H
5 B T 5
w 2%, HH §'°2 T BASE CURR
s .
3 oz HE BASE CURRENT (Lg):2mA
T -ot
M i B
COLLECTOR~TO-EMITTER V Vee)l— O ECTOR TO~EMITTER OLTAGE (Vs y
EMIT OLTAGE (Vcg)—V COLLECTOR-TO-EMITTER VOLTAGE (Vgg )—V
92CS~- 15006 R1
92CS—15007RI

Fig.9 — Typical input characteristics for types
2N5320 and 2N5321. 2N5322 and 2N5323.

Fig. 10 — Typical input characteristics for types




Power Transistors

2N5320, 2N5321, 2N5322, 2N5323

Veg -0V VeeE30V
(ADJUST TO SET Igp)

OUTPUT TO
0SCILLOSCOPE
"CHANNEL A"
z+10%
C|y=20pF
tr $15ns 1508

SuF
O—iF

390

2NS5321 %

INPUT FROM PULSE
GENERATOR 1000
PULSE_DURATION=20s
PULSE REP FREQ =10 kHz
1,5 10ns

O- ¢ —O
L OSCILLOSCOPE
GROUND

For 2N5322 or 2N5323, reverse 92€5-17020

direction of g9 and Ig3 and re-
verse polarity of Vgg and V¢c.

Fig.11 — Circuit used to measure switching times
for all types.
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Power Transistors

2N541 5, 2N’5‘4"|6 ‘ ‘ s File Number 336

Silicon P-N-P High-Vo"age TERMINAL DESIGNATIONS
Planar Transistors

For High-Speed Switching and Linear-Amplifier
Applications in Military, Industrial and k < tcase)
Commercial Equipment £
Features: 92C5-27512
w 2N5415: p-n-p complement of 2N3440°

2N5416: p-n-p complement of 2N3439° JEDEC TO-205AD
® Maximum safe-area-of-operation curves
m High voltage ratings:

Veeo = —350 V max (2N5416)

Vceo = —300 V max. (2N5416)

—200 V max. (2N5415)

The 2N5415 and 2N5416% are silicon p-n-p transistors with
high breakdown voltages, high frequency response, and
fast switching speeds.

These transistors differ primarily in their voltage ratings.
Typical applications include high-voltage differential and
operational amplifiers; . high-voitage inverters; and high-
voltage, low-current switching and series regulators.

The 2N5415 and 2N5416 are supplied in the JEDEC TO-
205AD package.

®Formerly RCA Dev. Types TA2819 and TA2819A.
*Data on types 2N3439 and 2N3440 are given in RCA data bulletin
File No. 64.

MAXIMUM RATINGS, Absolute-Maximum Values:

2N5415 2N54186
T -200 -350
Vcen

*

<

- -350
-200 -300
-4 -6
-1 -1
-0.5 -0.5

rPr<<<

PO

10 10
See Figs. 1 & 2

1 1 w

6.7 6.7 mw/°C

~65 to +200 °C

=

255 °C

*In accordance with JEDEC registration data format (JS-9 RDF-8).
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Power Transistors

2N5415, 2N5416

ELECTRICAL CHARACTERISTICS, Case Temperature (T} = 25°C

TEST CONDITIONS LIMITS
CHARACTERISTIC| =~ VOLTAGE |CURRENT UNITS'
V dc mA dc 2N5415 2N5416
Vee | Vee (VBe| Ic | 1g | MIN. | MAX. | mMIN. | mAX.
—250 of - - - | -s0
‘CEO —150 0 - -50 - - MA
[ —280 - - - | -50 _
CBO
lg=0 -175 - | 50 - - HA
-300(1.5 — — _ —50
'CEV —200(1.5 - -50 - - MA
6| O — — - | —20
*| leBO al| o ~ | -2 - e
-10 —50b - - 30 | 120
* hEg -10 —50b 30 | 150 - -
VeEQ(sus) —50 | 0[-200a — | —300a - v
VcEeR(sus) _ _ _ _ _
Roe = 50 0 50 3502 v
VBE ~10 —50b - | 15 - | -15
Vcelsat) -50b|-5| ~ |-25 - -2
* h
fe _ _ _ —
1 ks 10 5 25 v 25
* Ihfel
AR -10 -10 3 - 3 -
* Re(hie)
¢ 2% MHz 10 5 300 — | 300 Q
ib — _
1 MH2 51 0 75 75 pF
*
Cob -10 - | 15 - 15 oF
f=1MHz
Is/b —~100 100 — [-100 -
mA
ty= 0.4 s nonrep.
Rouc - |175 - {175 |°cw

* In accordance with JEDEC registration data format (JS-9 RDF-8).

a8 CAUTION: The sustaining voltages Vceolsus) and Vggrlsus) MUST NOT be measured on a curve tracer.
b pulsed: Pulse = 300 us; duty factor < 2%. '
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Power Transistors

2N5415, 2N5416

H

PULSE OPERATION

H1c MAX. (CONTINUOUS) ]
-1000
8 3 G
SN, o
6 CEr N 2
5
4 J
'’
)
2

g i I
CASE TEMPERATURE (T¢ )= 25°C i

(CURVES MUST BE DERATED LINEARLY IS4G
WITH INCREASE IN TEMPERATURE ) 7

o
-]

@

*

£

alsy,

1
T
T
T

COLLECTOR CURRENT (Ic)— mA

7% FOR SINGLE
NONRE PETITIVE
ULSE

H Ve (MAX)=-200V (2N5415)
| VCEO(MAX)=-300V (2N5416)

t : H
H + Tt +
H e i
H il
8 2 a6 2 4 6 8
-0 -100
COLLECTOR-TO-EMITTER VOLTAGE (Vgg)- V
92CS-17668RI
Fig. 1 — Maximum safe operating areas.
i jSesReaas! a8 e o COLLECTOR-TO-EMITTER VOLTAGE (Vcg) <10 V
T T T T T 20 |
T |EEESaxpussE AN SEs NGRS EEEE BRERNRENRS «
s aue : E ' '
ER S i z 16 125"
ER g o 3 N
(=3 - - 14
& T = ol I
gw T g _E
&t H & o al?
o= v < PELeC
B3 P 108 £ eNE 2% N \
= B STao- rE o
i ® o2 A {
WG <o oC
i S 5 = S
i jaan o, 2% 1
kf 1 1 i T TTTTTIING o
1 I 1 1 INEEESE) 8
0 2 50 75 100 125 150 175 200
CASE TEMPERATURE (T¢) — °C ; ry 4
. . -0l ] 10 =100 1000
. COLLECTOR CURRENT (Ic)—mA s2¢5-400m
Fig. 2 — Dissipation derating curve. . Fig. 3 — Typical dc beta characteristics for
both types.
COLLECTOR-TO-EMITTER VOLTAGE (VCEg) =-10 V DC BETA (Ic/1g)tiO E
‘CASE TEMPERATURE (Tg) = 25°C 3 =2.2| H
-
S e
i Py z o <
1 / Ty LS
Ew / N §> qg,\ .§°
% 3| A Y 9’“
e & 6
2 Ei -1.2 ﬁ?
= )
£ N R
5 ) S
s S -0
i 5
ER) / 3 oa
[ \ © -0.2
1 ¢ 0 ¢ 100 ' 1000
h - ) - ) -20 -4 60 -80  -100 -120
COLLECTOR CURRENT (i) — mA s IBR COLLECTOR CURRENT (I¢)—mA 92C8-17812
Fig. 4 — Typical gain-bandwidth product for Fig. 5 — Typical collector-to-emitter saturation
both types. voltage for both types.
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Power Transistors

2N5415, 2N5416

COLLECTOR-TO-EMITTER VOLTAGE (VCE)I-IOVF H PULSE DURATION =30 us R m H
REPETITION RATE =100 Hz H
H Hit FHHH COLLECTOR SUPPLY VOLTAGE (Vc)=-I00V, Hiat
% 53 1 CASE TEMPERATURE (T¢):25°C
B H H H . I¢/1g*10 g *Tg, Ereciaiiiiiins
€ isEaaeet 1 8
| i ] F
@ F -I o i
5] i s 3
0 =
| =4 {17 o
3 sk H
& i I =
3 b §
w Hi
@ &
S | H 2
0.2
—0.‘3x - ;“mf(.‘ ~0. -07 -08 -0.! i) 20 40 60 80 100 10
BASE-TO-EMITTER VOLTAGE (VBE)—V  gpcs-22546 COLLECTOR CURRENT (Ic)—mA 92C5-17815R1
Fig. 6 — Typical input characteristics for Fig. 7 — Typical turn-on time characteristic
both types. for both types.
CASE TEMPERATURE (T¢) = 25°C :I.EI:SEF" vty RA'[E"?&)‘”
. . 1T . iz
P : ot COLLECTOR SUPPLY VOLTAGE (VCC)I—IOOV
- o + 2.5 CASE TEMPERATURE (Tc):25°C
== Ic/1g*10 1g *Tg,
< -
P4 i i
1w 2|
C] § : 12 <
£ sk =
2 _g 'i' K
K F
A w
8
g == i ]
g -0 ~0.6 g |
ER: = i - 3 H
S 1 R0
-2 + . snasseaaszsazaess 0.5
i T=HE  BASE CURRENT (Ig) == 0.2m A
o o -4 -6 -8 -1 o 20 40 ) 80 100 no
COLLECTOR.TO-EMITTER VOLTAGE (Vcg) - V asan COLLECTOR CURRENT (Ic)—mA 92C5-17514
Fig. 8 — Typical output characteristics for Fig. 9 — Typical storage-time characteristic for
both types. both types.
COLLECTOR-TO-EMITTER YOLTAGE (VCE)- -lov o :léiﬁ,::g::g(:g;sﬂlé‘og“ |;: :::
T 5 = 13 q
i Ty : | COLLECTOR SUPPLY VOLTAGE (Vc)e-100 Vi HHH
- T : : 1 CASE TEMPERATURE (Tc)=25°C
N Ic/Ig*10 1g,Tg,
o
< : + £
| -8 o 1 os
o) prg i |
C ] <
& & ¥ : 2
= T = F HEH
S = 3
g -° Ed &
& =5 SEEES
3 &
g i
-2 T 02 H Soiit
il S RS E
0 - ~0.4 -0.6 -08 -0 4] 20 40 60 80 100 10
BASE-TO-EMITTER VOLTAGE (Vgg) — V sy COLLECTOR CURRENT (Ic)—mA 92¢8-17513

Fig. 10 — Typical transfer characteristics for Fig. 11 — Typical fall-time characteristic for both
both types. types.
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Power Transistors

2N5490-2N5497

Slllcon N-P-N
VERSAWATT Tran5|stors

GeneraI-Purpose Types for Medium-Power
Switching and Amplifier Applications

Features:

® Low saturationvoltage — -
Vee(sat) =1V max. at [c=2A (2N5490 2N5491)
1 Vmax. at /o= 2.5 A (2N5492, 2N5493)
1 Vmax. atlc=3A (2N5494, 2N5495)
1V max. at I = 3.5 A (2N5496, 2N5497 )

The 2N5490, 2N5491, 2N5492, 2N5493, 2N5494, 2N5495,
2N5496 and 2N5497* are silicon n-p-n transistors. They are
intended for a wide variety of medium-power switching and
amplifier applications, such as series and shunt regulators

and driver and output stages of high-fidelity amplifiers.

Types 2N5491, 2N5493, 2N5494, and 2N5497 have formed
emitter and base leads for insertion-into TO-213AA sockets.
Types 2N5490, 2N5492, 2N5494, and 2N5496 are electrically
identical . to the 2N5491, 2N5493, 2N5495, and 2N5497 but
have straight leads.

These plastic-package power transistors differ in voltage
ratings and in the currents at which the parameters are
controlled.

*Formerly RCA Dev. Nos. TA7317, TA7318, TA7315, TA7316, TA7313,
TA7314, TA7311, TA7312, respectively.

Maximum Ratings, Absolute-Maximum Values:

COLLECTOR-TO-BASKE VOLTAGE . .. ... ........

COLLECTOR-TO-EMITTER SUSTAINING VOLTAGE:

2-106

With -1.5 volts (Vgps) of reverse bias ... .. .. ...
With external base-to-cmitter resistance (Rpy) = 1001)
With base open . . . . . ... .. L L oo
EMITTER-TO-BASE VOLTAGE . . .. . ... ...........
COLLECTOR CURRENT .. .....................
BASE CURRENT . .. ... ... . .. ... ... .. ... ...,
"TRANSISTOR DISSIPATION: ..o ovtv oot
At case temperatures up to 25 R

At ambient temperatures up to 25 OC L

At case temperatures above 25°C L

At ambient temperatures above 250()_ ..............
TEMPERATURE RANGE:

Storage & Operating (Junction) .. ... ... ... .. ...,
LEAD TEMPERATURE (During Soldering):

Atdistance 2 1/8in.(3.17 mm) fromcase for 108 max . . .

_c
(FLANGE)

c
(FeaneEr | O

TOP VIEW

VeBo

Vipoy(sus)

- VeR(sus)

Veoptsus)
VEBO
I¢-
Iy
P

File Number 353

TERMINAL DESIGNATIONS

0O

TOP  VIEW

92C8-39969

JEDEC TO-220AB

)
.

9208-40186

JEDEC TO-220AA

2N5490
2N 5491
2N5494
2N5495

60

60
50
40

-1 U

w

50
1.8

2N5492  2N5496
2N5493  2N5497

5]

65

1.8

90 \%

90 Y

80 vV

70

-5 \

7 A
3 A

50 W

1.8 W

"Derate linonr\&' at 0.4 W/°C or see Figs.2 & 3.
Derate linearly at 0.0144 W el

B

——

-65 to 150  =——p °C

235 — OC




Power Transistors

2N5490-2N5497
ELECTRICAL CHARACTERISTICS, Case Temperature ( TC} = 269C Unless Otherwise Specified
TEST CONDITIONS LIMITS
DC Types Types Types Types
Characteristic Symbol Voltage oc INS496 | 2N5494 | 2N5492 | 2N5490 |Units
(V) Current (A) | pNsa97 | 2N5495 | 2N5493 | 2N5491

VCE Vgelle [lg [Min. [ Max. Min. | Max.{ Min. qu. Min. IMax.

85 -1.5 - 14 - - - . . .
Collector-Cutoff Current Icey 55 |-15 - - 1y -1 - - - mA
With base-emitter junction 70 -1.5 - - - - - 1 . .
reverse biased | 85 |-1.5 s |- - - .
Cev 55 |15 I O U I O R O O
(Tg = 150°C) 70 15 . I I 5| - N
70 - 105 - ]
Collector-Cutoff Current ICER 40 i ER IR V-2 I IR I A4 mA
With external base-to-emitter 9 BRI
resistance (Rgg) = 1002 70 - 135 | - - - B
IcER 40 S T R 7 B B B A
(Tc = 15000) 55 o I I I I I X I
Emitter-Cutoff Current IeBo -5 - 1] - 1] - 1t - 1 mA
4 3.5 20 [ 1000 -
. 4 3 - - 120 | 100 - -
DC Forward-Current Transfer Ratio]  hpg© 4 25 i 201 100] -
4 2 - - |- - {20 | 100

Collector-to-Emitter Sustaining
Voltage: Veggisuss 01|10 |70 - {40 ] - |5 -{40[ - v
With base open

With external base-to-emitter

Vv sus)® 0.1 80| - |5 [ -[65 - 150 | - v
resistance (Rgg) = 100 Q CER(SUS)
With base-emitter junction
everse biased Veevisus)® 15 [0.1 90| - (6| - || |6 -| v
4 35 - L7 - - - -
. 4 3 - -l - 15| - - : .
Base-to-Emitter Voltage Vge© 4 75 I U N i B BT Y N v
4 2 - -] - - -1 1
354035 | - | L - -] -] - -1 -
Collectoy-to-Emltter Vog(sate 3 103 |- - 1] - N - . v
Saturation Voltage 25102 | - -] - - 1 . .
I ¥ P e R e e I N
Gain-Bandwidth Product fT 4 0.5 08| - (08| -[08] -] 08] -| MHz
Sat. Switching Time: 351030 - | 5| - - |- - ]
Tum-On t Ve = 30 3ofosel- | -l -s- -] -] -] e
o 2.5 10.259 - - - S 5 - -
2 jo2 |- -] -1 -] -] -1
35 (03 - | 15 :
Turn-Off tof Ve = 30 3 03: : . S| B - - - - us
0 25 1028°0 - [ - |- - - B -] -
2 foaf- - -] -] o] s

o
Igy value (twin-on base current), Ygp Value (tun-off base curent).  © Pulsed, pulse duration = 300 us
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Power Transistors

2N5490-2N5497

ELECTRICAL CHARACTERISTICS, Case Temperature ( TCI = 259C Unless Otherwise Specified (Contd.)

TEST CONDITIONS

LIMITS

DC be Types | Types | Types | Types
Characteristic Symbol Voltage ¢ A 2N5496 | 2N5494 | 2N5492 | 2N5490 ([Units
vy |Curent(A)| ansag7 | 2NS495 | 2NS493 | 2N5491
Vee | Vee Ig |lg  [Min.[Max.|Min.|Max.| Min.| Max. [ Min. {Max.
Thermal Resistance:
Junction-to-Case )¢ - las| - [25] - | 25| - 25 %W
Junction-to-Ambient 6y.a -l - of -] wf -] of°Cw
CASE TEMPERATURE (T¢)=25°C NORMALIZED POWER
(CURVES MUST BE DERATED LINEARLY MULTIPLIER
WITH INCREASE IN TEMPERATURE) %gg"’
PULSE OPERATION FOR l‘J
[ I ¥ - ISINGLE NONREPETITIVE PUL?E
— TING ) { t 7
g 6[—Ic MAX (CON e ’so"‘*“]ﬁ‘
“ 2N 5(}:13 < e =
%)
§ R g i
= h 23| 3]
a N f\ ! 32
NN =
x | =1 8z
=4 VCEQ =40V 1.2 EH
g (2N5490 ,2N5491, e g
3 |2N5494,2H5495) 8 5
8 Tyceo MAX =55V 8
(2N5392,2N5493) £5 |
N "o MAX:TOV g °
£
o1 ‘(225)49;6',2=N5497) a aas:
N 10 100 0 5 S0 00 15 1% U5 M
COLLECTOR-TO-EMITTER VOLTS (Vce) EFFECTIVE CASE TEMP. OR CASE TEMP. (TEFF OR Tgh—9C
92CS-15379 92553600

Fig. 1— Maximum operating areas for types 2N5490
through 2N5497 inclusive.

COLLECTOR-TO-EMITTER VOLTS (Vcgk4
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=
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TRANSFER RATIO (hfgE)

v
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n
o
A

T

N

o
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aoot 001 [el] I N 0

COLLECTOR AMPERES (Ic)
92C5-14979

Fig. 3 — Typical static beta characteristics for types
2N5496 and 2N5497.
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Fig. 2 — Derating curve for all types.

COLLECTOR-TO-EMITTER VOLTS (VCg)=4

120
= _ 100
&n - N
133 . N
3o 8 Sl N,
LeE P 5C
23 N TN
o &S

o6
ie Heg oS
2% C‘Z@V‘S
0% W
ca <9
Qe > N
s
AN
0
000! [ele]] o4 l
COLLECTOR AMPERES (Ic)
92CS-14980

Fig. 4 — Typical static beta characteristics for types
2N5494 and 2N5495.




Power Transistors

2N5490-2N5497

COLLECTOR-TO-EMITTER VOLTS (Vce)-4 COMMON-EMITTER CIRCUIT, BASE INPUT. 2
CASE TEMPERATURE (T¢)=25°C :
TR SRR
100 5“‘[:‘-230'.4‘. i
=4 0
z o 8
g& ch
3o o
8= e 3]
ga 53
ie \ H
o8 I 2
* %40 532 §
2z 1 2
S E Pl o
2 2
2 3
20
N 8 : N PRE22223 oess
\ ASE MILLIAMPERE i
o FiE R t
0001 o0l o i () . it fr'};mﬂﬁ ‘L%‘, i L i i
COLLECTOR AMPERES (IC)  gpc5-1a0en COLLECTOR-TO-EMITTER VOLTS (VeE) 9pcs_1ag77
Fig. 5 — Typical static beta characteristics for types Fig.6 — Typical output characteristics for types 2N5494
2N5490 through 2N5493 inclusive. through 2N5497 inclusive.

CASE TEMPERATURE (Tg)=25°C ; HiE : B COMMON—~EMITTER CIRCUIT, BASE INPUT. FEEEFH R T
R I 1}% ! : CASE TEMPERATURE (T¢)=25°C : H
£ £ I : : 3 it
E pas 2 i : i t
i H Bk
p it
e
A T
I H = :
@ 120 s a 3
W 00) g3 i
w 80 ; il
z 60 a Spasstssst
@ 2
5 s a0 £ i
& i JotH H 5 H
w oI S ] }
3 s (Ig)=20 1t 3, i
2 SEESEE 3 j2ee: T
° Hit HHH © [ '8ASE MILLIAMPERES ( i i
i T e R ! jisiistEen
3 i TR HEHH T Hib LT
o 0.2 04 06 X I o 10 20 30 40
COLLECTOR-TO-EMITTER VOLTS (Vcg) 92C5-14989 COLLECTOR-TO-EMITTER VOLTS (Vcg) 92CS-14978
Fig. 7 — Typical output characteristics for types 2N5494 Fig. 8 — Typical output characteristics for types 2N5490
and 2N5495. through 2N5493 inclusive.
COLLECTOR-TO-EMITTER VOLTS (Vog)=4 [ T -+ 4 1 TI’H’J COLLECTOR—TO—EMITTER VOLTS (Vq
ITTT { {l ‘}Ql' E r {",'4 ot SOBEE 11 14
600 ! SsssissssSafings 600 T
T i T T uSees| it
y P N
50 ot — e 2500
5 ! MEsisissiaia E z
=] t [ Aas: Tt F{" T ]
« 400) ; I e ma e an o W 400
w T & T 1 T H
& T 4, Tt I kS
2 ! S T 3
= 300 fo - 3 30¢
3 BRSEEaRANE b6 [Ses! t nwns i issaassusna
: s §
200 2
w THH /S @209
2 T i I i
SEBRREERESEN T
® oot B ' 47
T T Ve T 3}'[
T bE T ] T
1 1 'ad il T I 12
0 0.5 5 [ 05 1 15
BASE-TO-EMITTER VOLTS (VBE) BASE-TO—EMITTER VOLTS (VBE) 92C5—14985
92C5-14997
Fig. 9 — Typical input characteristics for types 2N5494 Fig. 10 — Typical input characteristics for types 2N5490
through 2N5497 inclusive. through 2N5493 inclusive.
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Power Transistors

2N5490-2N5497

COLLECTOR—-TO-EMITTER VOLTS (Vgg)=4 [ 1111
. .

COLLECTOR-TO-EMITTER VOLTS (vVel=4 [ = Skl H e
TTTT T iS88s TTTT T e
6 I innaten eSaanatdd bust iTu,q
oft O i ebans * A
ML S ] 3 Ssias’oofl jegeggndss
~ 8 ST : HS T T
o “1?,\0 1 tHH e
] PSSy g : 5 e
w 4 T + W 0
v S " Y v pa
& i T < YRYar ¢ T
a T T+ 1 ' O L T 4.
§ 3 T 1T { S I:l‘l}‘[ll ——t it
@ t & Tt S 1
o Tt B 1] 0 i
8 3 - 3 w
w T
3 ¢ X Svars
o
o ! %
1 LY
' AL
{ =B84
0 0.5 | 15 o 05 5
BASE-TO-EMITTER VOLTS (vgg) 92C5-14987 BASE-TO-EMITTER VOLTS (Vgg)
92CS-14986
Fig. 11 — Typical transfer characteristics for types 2N5494 Fig. 12 — Typical transfer characteristics for types 2N5490
through 2N5497 inclusive. through 2N5493 inclusive.

COLLECTOR-TO-EMITTER VOLTS (Vcg)=4
e P e

i &
©

COLLECTOR MILLIAMPERES (Ic)

o ol 02 G X X X [
BASE-TO-EMITTER VOLTS (Vgg) 92CS-15377

Fig. 13 — Typical transfer characteristics for types
2N5490 through 2N5497 inclusive.
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Power Transistors

File Number 1141 2N5629, 2N5630, 2N5631
Si"con N-P'N TERMINAL DESIGNATIONS
Epitaxial-Base .

E\ FLANG/E

High-Power Transistors

Rugged, Broadly Applicable Devices
For Industrial and Commercial Use

Features:
= High dissipation capability srosmsie
= Low saturation voltages JEDEC TO-204AA

= Maximum safe-area-of-operation curves
® High gain at high current

The 2N5629, 2N5630 and 2N5631 are‘epitaxial-base jsesus=assssasmasseassasasasas:
silicon n-p-n transistors intended for a wide variety of high- ESiessdsscas: HH
power, high-current applications, such as power-switching L S saas:
circuits, driver and output stages for series and shunt H {r . :
regulators, dc-to-dc converters, inverters, and solenoid . B ngnssananesnun:
(hammer)/relay drivers. 5; issiassssssas
1 T T
These devices differ in maximum voltage ratings. They are gg B S SR
supplied in JEDEC TO-204AA hermetic steel packages. o 1 "‘Qfm ;
;; &
;»- ,“L'Q’ T
8 25 T T jan ss ‘eunaal
2 H jSass;
¢ T
o 25 50 ™ 100 125 150 s 200
CASE TEMPERATURE (Tc)— *C
9205 -1469R1

Fig. 1 — Current derating curve for all types.

MAXIMUM RATINGS, Absolute-Maximum Values:
2N5629 2N5630 2N5631

* VGO e eeetettt et e e e e e e et s 100 120 140 v
M 100 120 140 v
B —_— 7 \
L I N o 16 A
B 1 T . - 20 A
T TN 5 A
Py

At Tc<25°C - 200 - w

At Tc>25°C.... .. derate linearly 1.14 - Wrc
i 1T P PN —_ -65t0200 °C
* Toat1/16 £ 1/32in. (1.58 £ 0.8 mm) fromcase for10s ..........c.ccevven.. - 235 [ °C

»

In accordance with JEDEC registration data.
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Power Transistors

2N5629, 2N5630, 2N5631

ELECTRICAL CHARACTERISTICS, At Case Temperature Tg = 25°C

Unless Otherwise Specified
TEST CONDITIONS LIMITS )
CHARAC- VOLTAGE|CURRENT| N
TERISTIC V dc A dc 2N5629 2N5630 2N5631 T
Vee|Vee|lc [tg [Min.|Mex. | MinfMax. | Min[Max. | s
: teof-18/ — | — | — 1] - | - - i -
*ficex 120018 — "= | = | = - (1 E—
14011850 - L - | -] - = = 1! mA
' 100 [-18y - | - | - 5] -} - -1 -
Tc=150°C 12015 - | - | - | - - 5| - | -
140 [15) - | - | - | - - | - - 5
50| - |- [0 | - 1| -1 - -1 -
* .lceo - 60| — - 0 - - - T - - g mA
7| - [-lo | -}- -t - - 1
1 1008 — |- | - =] 1] -]- -T-
¢80 120 - |- (- |-|- | - 1 -]- | ma
E=0 1408 — |- | - | - | - - | - - 1
* lEBO - 710 - - 1 - 1 - 1 mA
*| Veeolsus)b - |- fo2c¢fo |100| - 120 - 140} - v
#|heea 2| - |8| - | 25| 100| 20| s | 15| 60
FE
2| - |ee] - 4| - 4l - 4| -
*|vggd 2| - gc| — - 1.5 - 1.5 - 1.5 v
*| vgg(sat)a - |- foe|1 | - 18] -| 18] - 18] v
 7|Cobof=0IMHz| qoal _ | — |~ | — | s00 | - | s00| - | 500 | pF
E=
- |- foef1 |- 1| - 1] - 1
*| Veelsat)a — |- liec]| a — - 2| - 2 v
*fy  =05MMz {20 | - |t || 1]|- 1) - 1] - MHz
*lhe f=1kHz [10 | — |4 [ = | 15] - 15| — 15| —
Is/b
tp="Tsnonrep. |30 |.— | — | — [6:67 | —
Reic 10 |- o |- |- losrs

*In accerdance with:JEDEC registration-data.
.“V:CB value.

b CAUTION: Sustaining voltage, Vceo/sus) MUST NOT BE'measured-on a-curve ‘tracer,

€ Pulsed; pulse duration < 300.us. Duty:factor < 2%.
[COLLECTOR- TO-EMITTER VOLTAGE (Vcg)=2

1|r|r

0.01 0.1 ] 10
COLLECTOR CURRENT(Ic)—A  92¢s-30146

Fig. 2 — Typical dc beta characteristics as a function
of collector current for all types.
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OLLECTOR-TO- EMITTER SATURATION VOLTAGE|
[Vee tsat)]—v |

2 4 6 8 10 12 14
COLLECTOR CURRENT (Ic)-A 92CS5-30147

Fig. 3 — Typical
for all types.
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Power Transistors

2N5629, 2N5630, 2N5631

o] CASE TEMPERATURE (T )= 25°C g
(CURVES MUST BE DERATED -
6| "LINEARLY WITH INCREASE
IN TEMPERATURE)
0 PULSED OPERATION ™
F I (MAX) PULSED]
2T 2 50 us
< [ T¢(MAX.)CONTINUOUS A\
L 10- : 3 b
S s 2 =
s s
4
w 4 = —
I DC OPERATION i
3 DISSIPATION LIMITED
o
x 2 it :
<3
5 *
2 L ¥FOR SINGLE & B
= NONREPETITIVE =
3 S PULSE A SaE
o »
XJ
=
S
=)
S =
'CEO (MAX.)= 100 V(2N5629) =28
= VeEQ (MAX.) =120 V(2N5630) & =
o Vg (MAX.) =140 V( 2N5631) : -
2 4 [ Blb 2 4 6 Sldolm'o 2 4 6 Blo‘oo
120
COLLECTOR-TO-EMITTER VOLTAGE (Veg)-V s2cM-31028

Fig. 4 — Maximum operating areas for all types ( Tc= 25°CI‘

COLLECTOR-TO-EMITTER VOLTAGE ( Vcg) =2 VIRHHH OLLECTOR - T0- EMITTER VOLTAGE (Vg)® 2V
B % 12
i e m:ﬁ I o %%
i HH B i
I e 1
~ o [3) L 8
Kl i ﬁﬁj}“ § g
- EEdiiE ye £ z
= H N H 3
& o i L £ 3 6
g i *Q@ 9;‘ 13 :lm-u--
It <> o H (3 H o HH
© H H ~ & TH I Q L H aEisas
u 04 N 8 Safss
@ HHT Y 4 W i
< 1 ) ™o t o
3 , : s
o2 f 5 i © &8
T i S i
S E H S T
0 i HOHHHE H o el R R R B THE R
0. 6 I L4 1.8 2. 2. 0.2 o6 i 1.4 1.8 2.2 2.6
BASE-TO-EMITTER VOLTAGE (Vggi~V BASE-TO- EMITTER VOLTAGE (VBE)=Y o, o 30140
92CS-30148
Fig. 5 — Typical input characteristics for all types. Fig. 6 — Typical transfer characteristics for all types.

COLLECTOR SUPPLY VOLTAGE (Vcc)= 30 V
= Ig,=Lg,*1/10 Ic
CASE TEMPERATURE (Tc)=25°C
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Fig. 7 — Typical saturated-switching times
for all types.
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Power Transistors

2N5671, 2N5672 ' File Number 383

High-Current, High-Powér, High-Speed
Silicon N-P-N Planar Transistors

For Switching and Amplifier Applications in
Military, Industrial and Commercial Equipment

Features:

8 Maximum Safe-Area-of-Operation Curves -
Ispp limit line beginning at 24 V

® Fast Turn-On Time -
ton = 0.5 us max. atlc =15 A

NAL DESIGNATIONS
Types 2N5671 and 2N5672° are epitaxial silicon n-p-n TERMI s

transistors having high current and high power handling

capability and fast switching speed. The 2N5672 is similar

to the 2N5671 except that it has higher voltage ratings and 3
lower leakage currents. These devices are especially suitable

for switching-control amplifiers, power gates, switching

regulators, power-switching circuits, converters, inverters,

control circuits. Other recommended applicationsincluded

DC-RF amplifiers and power oscillators.

These types are supplied in the JEDEC TO-204AA hermetic 920527516
steel package.

C
(FLANGE)

*Formerly Dev. Types TA7323 and TA7323A, respectively. JEDEC TO-204AA

MAXIMUM RATINGS, Absol/ute-Maximum Values:

2N5671, 2N5672
* COLLECTOR-TO-BASE VOLTAGE, VGO + .+t vvttveititnniiniiiiiiiineiiiiienneennns 120 150 \
COLLECTOR-TO-EMITTER SUSTAINING VOLTAGE:

With base 0pen, VEeo(SUS) .. v.vvininentniiinintnit ittt enenentnneneneenensonees 90 120 \"

With external base-to-emitter resistance (Rse) < 50 Q, Vcer(sus) 110 140 \

With external base-to-emitter resistance (Rse) < 50 Q & Vae=-1.5, Vcex(SUS) «..vnvuee... 120 150 '
* EMITTER-TO-BASE VOLTAGE, Veso 7 7 v
* COLLECTOR CURRENT, [ vttt etttnti ettt einenetatienenerienenninenieeennes 30 30 A
F BASE CURRENT, 18 ¢ttt ittt ettt et et e et et e e enenaanenrenns 10 10 A
* TRANSISTOR DISSIPATION, Pr:

At case temperatures up t025°C and Vee UPt0 24V ... iuitiiiiniiniinineneneninennns 140 140 w

At case temperatures up to 25°C and Vce above 24V . See Fig. 1

At case temperatures above 25°C and Vce above 24 V ... See Figs. 1 &2
* TEMPERATURE RANGE:

Storage and Operating (JUNCHION) ......oouuiiiiie i it -65 to +200 °C
* PIN TEMPERATURE (During Soldering):

At distances = 1/32 in. from seating plane for 10s max. ..........coveivieninienenne. 230 °C

*In accordance with JEDEC registration data format (JS-6, RFD-1).
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Power Transistors

2N5671, 2N5672
ELECTRICAL CHARACTERISTICS, Case Temperature (T¢) = 25°C Unless Otherwise Specified

“TEST CONDITIONS CIMITS
DC
DC ! DC
CHARACTERISTIC syMBoL | Collector | EM' | Current Tyve 1 T s
Voltage(V or Base Iy 2N5671 2N5672
oltage(V) Voltage (V)
Veg [ Vee | Ves | VBE [Ic [!e [!B |Min. | Max. | Min. |Max.
Ice0 - 80 | - - |-f(-107 - 10| - 10 m:
%1 Colector-Cutoff Current N S I e - Dl B el )l o
* CEV |- |10 | - |-15]-|-|-|-| 5] - |10 |mA
(Tc=150° C)
* | Emitter-Cutoff Current IEBD - - |7 - Jof-f-]-] w|-]1w | m
Collector-to-Emitter
Sustaining Voltage: Vggqlsus) | - - | - - [02[-]0]9%°| - | 120°] - v
With base open
With external base-to-emitter _ _ - _ _ - af _
tesistance (Rgg) €500 VCER(SUS) 0.2 0 |noe 10 v
With base-emitter
junction reverse biased Veex(sus) | - - | - [-150.2~- | - |120°} - | 180° - v
& Rgg €500
* | Base-to-Emitter Saturation Voltage Vge(sat) - - - - |15 = (12| - [ 15 - 115 v
Base-to-Emitter Voltage Ve - 5 - - |- f-]-]16| - 1.6 v
* | Collector-to-Emitter
Saturation Vollage Vegsa) | - | - | - | - |18]-Juz| - |oms| - |os| v
* | DC Forward-Current b - 2 - - |15|-|-1]2 .0 20 | 100
Transfer Ratio FE - 5 - - |20|(-([-12 - 2 -
Second- Breakdown
- | |- |- -|-]-|58| - |58 -] A
Collector Current © Is/t
With base forward biased e TN I e e e e i e 2 e
Second-Breakdown Energy
With base reverse biased Es /b‘ - - - -4 |15]-]-1]2 - 20 - ]
Rgp =209, L = 180 M
Gain-Bandwidth Product fr - 10| - - |2 |-(-]5 - 50 - | MHz
Output Capacitance (At 1 MHz) Cob 10 - - - =10 |-f-]900] ~ 900 | pF
1B,
* | Saturated Switching Turn-On Time veee!l - | - | - _ e _
(Delay Time + Rise Time) on |39y 15/~ i, 05 05 | us
12
vees '8y
* | Saturated Switching ts 3%(5/‘ S I B R T A I IR A R I & )
Storage Time By=
1.2
I8,=
w| Saturated Switching i el -] - sl - IB; - los| - | 05| s
Fall Ti =
all Time 12
Thermal Resistance
- . - N I _ 0
(unction-to-Case) by.¢ 40 0.5 125 125 | oc/W
@CAUTION: The sustaining voitages VCEo(sus), VCER(sus), and VCEx(sus) MUST NOT be measured on a curve tracer.
l’ls/b is defined as the current at which second b occurs at a ified coll voltage with the emitter-base junction forward

biased for transistor operation in the active region.

©Pulsed; 1-s, non-repetitive pulse.

‘Es/b is defined as the energy at which second breakdown .occurs under specified reverse bias conditions. Eg/p = 1 LI2, where
L is a series load or leakage inductance and | is the peak collector current.

* In accordance with JEDEC registration data format (JS-6, RFD-1)
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Power Transistors.

2N5671,

2N5672

Fig. 1 - Maximum operating areas for types 2N5671 & 2N5672.

5 w NOTE : CURRENT DERATING AT CONSTANT VOLTAGE.
g APPLIES ONLY TO THE DISSIPATION-LIMITED
g 3 AND Ig/p-LIMITED PORTION OF MAXIMUM - OPERATIN(
82 |AREACURVES.DO NOT DERATE THE SPECIFIED
Oa | VALUE FOR Ig MAX.
= w -
&
8 ma, o
&
3
g
= 5 ! S/b
S LIMiTE
2 jn:
2 T
2 HHHH
= S5/t
5% qiapes:
G
T s
T,
TR
TN
HHH

o

Fig. 2 - Dissipation derating curves for types 2N5671 & 2N5672.
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(FOR Tc ABOVE 25° DERATE LINEARLY)
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92CS-15650
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Fig. 3 - Typical dc beta characteristics for types 2N5671 & 2N5672.




Power Transistors

2N5671, 2N5672

jagmas:
COLLECTOR-TO-EMITTER VOLTAGE (Veg)=3V i : CASE TEMPERATURE (Tc): 25° C
T R S e s e ! T
Hee i : ! T
! T T e T T
HH i
. ; 0
o Bagass) . ;
« 800K CEHT _ 2 0.
E 3 pe T O -
T at T =] 3
— A § » T
& 600HH = | Ras ot 15 13
-~ 11 b i1 w
E F ' H 1 a Y
z i = 0
w ! 0. <
g 4 e o e o i
3 HHH 2 <] s (1) O
: } T . & £d E ASE AMPERE ;zamu:
7] tohes sl u i i 3 HHT
3 312 a0 ST 3 0.05
200 5 Fr o S
Hagent
11 F
[ 04 X 08 10 2 4 ° r 7
BASE-TO-EMITTER VOLTAGE (Vgg)—V COLLECTOR-TO-EMITTER VOLTS (Vcg) 92Cs-15652
92CS-12438R|
Fig. 4 - Typical input characteristics for types 2N5671 & 2N5672. Fig. 5 - Typical output characteristics for types 2N5671 & 2N5672.
COLLECTOR-TO-EMITTER VOLTS (Vcg)=3 COLLECTOR SUPPLY VOLTS (Vgc)=30|
Ic:12.51g=-12.51g
| 2
A
1.2
Rt a
— ofy- s z L
4 O
g2 . N & 08
o & g A
w S ~N
W s 06
£ 0 ul, %
« = 04
-3 =
£ e e
w « -
3 0.2 S —r—
3 3 1¢
o
o
% 2 ) 4 C 10
.2 0. 0.6 0. 0 .2 . 6
BASE-TO-EMITTER VOLTS (Vgg) 9ecs-12442 COLLECTOR AMPERES (I¢)
92CS—-12429R2
Fig. 6 - Typical transfer characteristics for types 2N5671 & 2N5672. Fig. 7 - Typical saturated switching characteristics for types

2N5671 & 2N5672.
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Power Transistors

2N5781, 2N5782, 2N5783, 2N5784, 2N5785, 2N5786 File Number 413

Silicon N-P-N and P-N-P Epitaxial-Base
Complementary-Symmetry Transistors

General-Purpose Types for Switching and
Linear-Amplifier Applications

Features:

m Low saturation voltages

s Maximum safe-area-of-operation curves
® High gain at high current

= High breakdown voltages

The 2N5781,2N5782, and 2N5783 are epitaxial-base silicon
p-n-p transistors -- complements of the silicon n-p-n types TERMINAL DESIGNATIONS
2N5784, 2N5785, and 2N57869, respectively. !

The three types in each family differ primarily in voltage
ratings and saturation characteristics.

These transisto'rs are intended for medium-power switching 3 C (CASE)
and complementary-symmetry audio amplifier applications.

All types are supplied in the JEDEC TO-205AD package. 920827512

e Formerly RCA Dev. Types TA7270, TA7271, TA7272, JEDEC TO-205AD

TA7289, TA7290, and TA7291 respectively.

MAXIMUM RATINGS, Absolute-Maximum Values:

PNP  2N5781* 2N5782°  2N5783°
N-P-N 2N5784  2N5785 2N5786
*COLLECTOR-TO-BASE VOLTAGE - ...\ ovieeieieneenanns. Vego 80 65 45 Y
COLLECTOR-TO-EMITTER SUSTAINING VOLTAGE:
*  With external base-to-emitter

resistance (Rgp) =100 ... ... it VceRflsus) 80 65 45 \Y

With base Open .. ..ot ittt it in i ie i e e Vceolsus) 65 50 40 \
*EMITTER-TO-BASE VOLTAGE . ........oiiiiiininnnnnnn. Veso 5 5 35 \
*CONTINUOUS COLLECTOR CURRENT.......c.ccvvnnann.. Ic 35 3.5 35 A
*CONTINUOUS BASE CURRENT .. ...oiviiiiniiinnnnnn g 1 1 1 A
*TRANSISTOR DISSIPATION: Pt

At case temperatures up to 25°C 10 10 10 w

At ambient temperatures up to 25°C 1 1 1 w

At case temperatures above 25°C ........... Derate linearly 0.057 W/°C, or see Fig. 7.

At ambient temperatures above 25°C ......... Derate linearly 0.0057 WIOC
*TEMPERATURE RANGE:

Storage and operating (Junction) . ......... ... ..o, ~—————— —65 to +200 °c
*LEAD TEMPERATURE (During soldering):

At distance 2> 1/32 in. (0.8 mm) from seating plane o

fOrTOSMAX.  +vcrecnerarenennonenneanenenenanns 230 Cc

*In accordance with JEDEC registration data format JS-6 RDF-2. #For p-n-p devices, voltage and current values are negative.
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Power Transistors

2N5781, 2N5782, 2N5783, 2N5784, 2N5785, 2N5786

ELECTRICAL CHARACTERISTICS, At Case Temperature ( Tcl= 25°C unless otherwise specified

TEST CONDITIONS® LIMITS
CHARACTERISTIC SYMBOL | VOLTAGE CURRENT| 2N5781 2N5784 UNITS
Vdc Adc p-n-p n-p-n ]
VCE VBE Ic IB Min. Max. Min. Max.
Collector Cutoff Current:
With external base-to-emitter 65 — -10 - 10 uA
resistance (RBE) =100 Q2 ICER
At T =150°C 65 - -1 - 1 mA
With base-emitter junction reverse-
biased and external base-to-emitter —-75 1.5 — —10 — — uA 2
resistance (Rgg) = 100 2 75 -1.5 - — - 10
IcEX - _ — _ _
At T = 150°C s ! mA
75 —-15 - - - 1
With base open Iceo 50 0 - —100 — 100 MA
Emitter Cutoff Current lEBO -5 0 - -10 — 10 LA
DC Forward-Current Transfer h 2 13 20 100 20 100
Ratio FE 2 3.28 4 - 4 -
Collector-to-Emitter Sustaining
Voltage (see Figs, 2 and 3): VeEQlsus) 013 0 |-65b | - 65D | — v
With base open
With external base-to-emitter
al _gpb _ b _
resistance (Rgg) = 100 Veerlsus) 01 80 80
Base-to-Emitter Voltage Vge 2 1a - —-1.5 - 1.5 \Y
Collector-to-Emitter Saturation
Voltage (measured 0.25 in VcEel(sat) 12 101 — -0.5 - 0.5 Y
(6.35 mm) from case)®
Magnitude of Common-Emitter,
Small-Signal, Short-Circuit,
Forward-Current Transfer Ratiod Ihfel
f=4 MHz —2 —0.1 2 15 - -
f =200 kHz 2 0.1 5 20
Common-Emitter, Small-Signal,
Short-Circuit, Forward-Current hte 2 0.1 25 - 25 -
Transfer Ratio (f = 1 kHz)
Saturated Switching Time (Vg =
30V, Igy =Iga): toN -1 [-0.1| — 0.5 - -
Turn-on (tq +t,) 1 0.1] — — - 5
us
Turn-off -1 |01} — 25 - —
(t+ t¢) toFF 1 |oa| - - - |15
Thermal .Reswtance : RoJC _ 175 _ 175
Junction-to-case o
Cc/wW
Junction-to-ambient Rgya - 175 - 175

* In accordance with JEDEC registration data format JS-6 RDF-2.

a Pulsed, pulse duration = 300 us, duty factor = 1.8%

b CAUTION: Sustaining voltages Veeofsus). and Vogplsus)
MUST NOT be measured on a curve tracer.

¢ For p-n-p devices, voltage and current values are negative.

€ Lead resistance is critical in this test.

d Measured at a frequency where Ihfel is decreasing
at approximately 6 dB per octave.
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Power Transistors

2N5781, 2N5782, 2N5783, 2N5784, 2N5785, 2N5786

ELECTRICAL CHARACTERISTICS, At Case Temperature (T¢) = 25°C unless otherwise specified

TEST CONDITIONS® LHHTS
CHARACTERISTIC SYMBOL | VOLTAGE CURRENT| 2N5782 2N5785 UNITS
V dc Adc p-n-p n-p-n
Ve VBg Ic. |ig [Min. Max. | Min. Max.
Collector Cutoff Current:
With external base-to-emitter 50 - -10 - 10 MA
resistance (Rgg) = 100 O ICER
At Tc=150°C 50 - |- - 1 mA
* With base-emitter junction reverse-
biased and external base-to-emitter —60 1.5 - -10 - - uA
resistance (Rgg) = 100 Q 60 —1.56 - - - 10
IcEX
—60 1.5 - -1 - -
* = °
AtTc=150"C 60 15 _ _ _ 1 mA
* With base open IcEO 35 0 - -100 - 100 MA
* | Emitter Cutoff Current lEBO -5 0 - -10 - 10 MA
* | DC Forward-Current Transfer h 2 1.28 20 100 20 100
Ratio FE 2 3.2 4 - 4 -
* | Collector-to-Emitter Sustaining -
Voltage (see Figs. 2 and 3): VcEeo(sus) 0.1210 —50b - 50b -
With base open ;
With external base-to-emitter a b b _
resistance (Rgg) = 100 2 VeeRlsus 0.1 &5 &s
* | Base-to-Emitter Voltage Vgg 2 1.22 - -15 | - 15 \Y
* | Collector-to-Emitter Saturation :
Voltage (measured 0.25 in VcElsat) 1.22(0.12| — -075| - 0.75 \")
(6.35 mm) from case)® 322108 | — -2 - 2
* | Magnitude of Common-Emitter,
Small-Signal, Short-Circuit,
Forward-Current Transfer Ratiod [Pre]
f=4MHz -2 -0.1 2 15 - -
f =200 kHz 2 0.1 - - 5 20
* | Common-Emitter, Small-Signal, )
Short-Circuit, Forward-Current | hgg 2 0.1 25 - 25 -
Transfer Ratio (f = 1 kHz)
Saturated Switching Time (Vg =
30V, 1g =lgy): i
Turn-on tON -1 |-0.1] — 0.5 - -
(tg+t, 1| 01f - - - 5
d+t) us
Turn-off ' -1 |-0.1| — 25 - -
(tg + t¢) OFF 1 0.1| — - - 15
Thermal Resistance:
Junction-to-case Rouc 175 B 75 | ocmw
Junction-to-ambient Rgya ‘ - 175 - 175
* Inaccordance with JEDEC registration data format JS-6 RDF-2. ¢ For pnp devicés, voltage and current values are
@ Pulsed, pulse duration = 300 us, duty factor = 1.8%. negative.
b CAUTION: Sustaining voltages Vogpfsus), and Vogglsus) € Lead resistance is critical in this test.
MUST NOT be measured on a curve tracer. d Measured at a frequency where 'hfel is decreasing

" at approximately 6 dB per octave.
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Power Transistors

2N5781, 2N5782, 2N5783, 2N5784, 2N5785, 2N5786

ELECTRICAL CHARACTERISTICS, At Case Temperature (Tp) = 25°C unless otherwise specified

TEST CONDITIONS® LIMITS
CHARACTERISTIC SYMBOL | VOLTAGE CURRENT| 2N5783 2N5786 UNITS
V dc Adc p-n-p n-p-n
VCE VBE |C 'B Min. Max. Min. Max.
Collector Cutoff Current:

With external base-to-emitter 40 - -10 - 10 uA

resistance (Rgg) = 100 Q2 ICER

At Tg=150°C 40 - -1 - 1 mA

With base-emitter junction reverse-

biased and external base-to-emitter —45 1.5 — -10 — — A

resistance (Rgg) = 100 45 -1.5 - — — 10 s

IcEX
o —45 1.5 - -1 — - mA

At Tc=1560"C 45 15 _ _ _ ]

With base open IceEO 25 0 — —100 — 100 uA
Emitter Cutoff Current lEBO -35 (0 - -10 - 10 MA
DC Forward-Current Transfer h 2 1.6 20 100{ 20 100

Ratio FE 2 ‘328 4| - 4 -
Collector-to-Emitter Sustaining

Voltage (see Figs. 2 and 3): VegQlsus) 012l0 |-a0b| - 40b -

With base open v

With external base-to-emitter a b b

resistance (Rgg) = 100 VeeR(sus) 01 -4 ®
Base-to-Emitter Voltage VBE 2 1.62 — ~15 - 15 \Y;
Collector-to-Emitter

Saturation Voltage (measured VE(sat) 1.62{0.16| — -1 - 1 \%

0.25 in (6.35 mm) from case)¢ 322108 | — -2 - 2
Magnitude of Common-Emitter,

Small-Signal, Shert-Circuit,

Forward-Current Transfer Ratiod | |ng|

f=4 MHz -2 -0.1 2 15 - —
f =200 kHz 2 0.1 - - 5 20
Common-Emitter, Small-Signal,
Short-Circuit, Forward-Current hie 2 0.1 25 - 25 -
Transfer Ratio (f = 1 kHz)
Saturated Switching Time (Voo =

30V, Igy=lIgg):

Turn-on tON -1 |-0.1] — 0.5 — —

(tg+1,) 1 01| — — — 5 us

Turn-off ¢ -1 |-0.1} — 25 - -

(tg + t¢) OFF 1 a1 - - - | 15
Thermal Resistance :
Junction-to-case Rgic 17.5) - 175 | °c/w
Junction-to-ambient Rgya - 175 - 175

* |In accordance with JEDEC registration data format JS-6 RDF-2. - ¢ For p-n-p devices, voltage and current values are negative.
a Puised, pulse duration = 300 us, duty factor = 1.8%. C Lead resistance is critical in this test.

b CAUTION: Sustaining voltages Veeofsus), and VceR(sus) d Measured at a frequency where |hfe| is decreasing at
MUST NOT be measured on a curve tracer. approximately 6 dB per octave.
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Power Transistors

2N5781, 2N5782, 2N5783, 2N5784, 2N5785 2N5786

-8

-l0| CASE TEMPERATURE {Tg) = 25°C

(CURVES MUST BE DERATED LINEARLY
WITH INCREASE IN TEMPERATURE)

COLLECTOR CURRENT (Ig)—A

PULSE

®EOR SINGLE
NON-REPETITIVE

T

Beases TR

1

E:vcgo (MAX )=-865V (2N578I)_

e i o E\"v"‘m' 1
T ma RERRETA 1
-0.l i SR e ‘
-1 -6 -8 -I0 -2 -4 -6 -8 -0
COLLECTOR-TO-EMITTER VOLTAGE (VCE) -V
. 92CS—-23943
Fig. 1 — Maximum operating areas for types 2N5781, 2N5782, and 2N5783.
wved To 12V
159 <
5W A
1200 5
10 mH °
w STANCOR =
C-2688, z Ic Ic
OR EQUIVALENT o
r————l p— VERT. g Veggfsus) VegR(sus)
1% %
63v | ° (NON.INDUCTIVE) s : AB C 0 A B C
6o OSCILLOSCOPE g o
GND. INPUT )
————— " |HEWLETT-PACKARD g 0 50 6 VeE 0 4565 80 Vee
CHOPPER TYPE MODEL No. 1308,
MERCURY RELAY OR EQUIVALENT COLLECTOR-TO-EMITTER VOLTAGE (Vep)*-V o
P & B JHL 81308, )
CLARE 1028, OR
EQUIVALENT *FOR TYPES 2N5781, 2N5782, AND 2N5783, THE
VALUES FOR Ic AND Vg ARE NEGATIVE.
p———o0 HORIZ,
VCEO(S“S) 1000 The sustaining voltages VCEQ(sus) and VcgR(sus) are
W - Vee* acceptable when the trace fails to the right and above
[y " point ‘A’ (2N5783 & 2N5786), ‘‘B" (2N5782 & 2N5785),
VegR(sos) or “‘C"" (2N5781 & 2N5784).
*FOR P-N-P TYPES 2N5781, 25782, & 2N5783, 9285 3862R2
REVERSE POLARITY OF Vcc-
Fig. 2 — Circuit used to measure sustaining voltages Vogglsus) Fig. 3 — Oscilloscope display for ement of g voltages.

and Vogpglsus).
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Power Transistors

2N5781, 2N5782, 2N5783, 2N5784 2N5785, 2N5786

o
®

COLLECTOR CURRENT (Ig)—A
o°
(o)} —

5 o Ic(MAX) CONTINUOUS,

EEEEgREETIN

jaid
tH

hY

0.4

.Vceo (MAX) = 4ov<2N5735) i

E R i)

14 Voo (MAX) =50 V (2N5785)

10 |CASE TEMPERATURE (Tg) = 25°C T
® A Pemraarome
Sl T MULTIPLIER
i T i
5 [PULSE OPERATION™ i

%* SIS o
AR NS Ve Vcep (MAX) =65 V (2N5784) :
PULSE i i :
0.1 FrFFFHHH ks 1
I 2 6 2 4 6 8 100
COLLECTOR-TO-EMITTER VOLTAGE (Vgg) -V
92CS-23944

Fig. 4 — Maximum operating areas for types 2N5784, 2N5785, and 2N5786.

VBB=+3V V=30V
INPUT OUTPUT TO
HEWLE TT-PACKARD OSCILLOSCOPE . 4
MODEL No.214A OR TEKTRONIX MODEL wZ TIME
EQUIVALENT M No.543A OR @ ¢
EQUIVALENT i INPUT
o WAVE FORM
25uF « I I |
I
=) . o ioou CONDITION 4-| ,
2N5781 s (sa) ;
= 2N5782 ** o VeE ' ~—-—‘* 90%
- *n .
INPUT 2N5783 e w ! | . | .
PULSE GENERATDR’ &2 230V 1 A - 10% TIME
(PULSE DURATION: = = ou i -li' T ourrut
20pus; REP. RATE = 98 19l | 'foRN | WAVE FORM
2kHz) *ADJUST Rg FOR Ig, AND Rc FOR I 33 TURN- ONfe- +l ore [
415 AND Ig, MEASURED WITH TEKTRONIX CURRENT PROBE 8 TIME IME
P6019 AND TYPE 134 AMPLIFIER, OR EQUIVALENT 92CS-15619
**For N-P-N types 2N5784, 2N5785, & 2N5786, reverse direction of
lB] and IB2 ond reverse polarity of Vg and V.
92CS-156I8R)
Fig. 5§ — Circuit used to e d switching times. Fig. 6 — Oscill pe display for ement of g times.

(Test circuit shown in Fig. 5).
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Power Transistors

2N5781, 2N5782, 2N5783, 2N5784, 2N5785, 2N5786

NOTE: CURRENT DERATING AT CONSTANT
VOLTAGE APPLIES ONLY TO THE DISSIPATION-
LIMITED PORTION AND l5/p,-LIMITED PORTION
OF MAXIMUM-OPERATING-AREA CURVES (FIGS. )
& 2). DO NOT DERATE THE SPECIFIED VALUES
FOR Ic MAX. (CONTINUOUS).

w &
2
£
=3¢
Az O
25 w
: E 3 100
ELg
2x W
<9 -
G < =
LR e 75 S8 Lt
w @ o Y
2ot T
E-0 % CZ0Sma:
us o 47T
g% &
ol x 2 &
0 50 100 150 200
EFFECTIVE CASE TEMPERATURE OR CASE TEMPERATURE (Tggf) OR (T¢) - °C
9255 361R2
Fig. 7 — Dissipation derating curve for all types.
12001 ¢ASE TEMPERATURE (T¢)=25°C o
cl= CASE TEMPERATURE (T¢) = 25°C
Igj=-Ig2=0.1I¢ lgy=-lg,=0.11c 1
1000 i) PASEESRSEE T
PRSeS DEDi ¢ 58 13 e
" ~
€ 800 HN YT w
8 ES
)
g K E
= § P
" eoof NS ik 2
Z = T
= T T
] Hil £ FEes
e H E e FHHE
$ 400 HHHH ) ”"s,?l‘m
w T pe e (N lans
]
: =
RN ~ON TIME B TINE (ton)
200 -ON TIME (ton)
t
T
HH i
0o ~0.5 -1 =~ - -25 -3 =35 0.5 1.0 15 20 25 3.0
COLLECTOR CURRENT (Ig)— A COLLECTOR CURRENT (Ig)— A s
92cs5-23945
Fig. 8 — Typical d switching ch. istics for types 2N5781,  Fig. 9 — Typical saturated switching characteristics for types 2N5784,
2N5782, and 2N5783. 2N5785, and 2N5786.
0 COLLECTOR-TO-ENITTER VOLTAGE (Veg) - -2V 100 COLLECTOR-TO-EMITTER VOLTAGE (Vep) = 2V
CASE TEMPERATURE (T¢) = 25°C ¢|CASE TEWPERATURE (Tc) = 25°C
N4 N 4
E ]
| |
I g
E 2 E 2
§ — ~_ § T T
g ~ g —
& & ’\
a 10 a 10
T 4 i ™~ =
B 1T & Y
5z 6 F 6 -
g o
a ! 3]
z z
< <
o o
2 2
10 0.1
0 2 4 6 8 _ 0 2 46 8_ 00 0 2 4 6 8 100 2 46 8000
COLLECTOR CURRENT (I¢) - mA s COLLECTOR CURRENT (Ic) -mA w5z
Fig. 10 — Typical gain-bandwidth product for types 2N5781, Fig. 11 — Typical gain-bandwidth product for types 2N5784,
2N5782, and 2N5783. 2N5785, and 2N5786.
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Power Transistors

2N5781, 2N5782, 2N5783, 2N5784, 2N5785, 2N5786

5
CASE TEMPERATURE (T¢) = 25°C ﬁ.’.‘,‘E&i’,ﬁZ‘é’}t{‘i“ﬁ‘m’,‘c’ 25°C
B EAT TR RESISTAN . BASE-EMITTER RESISTANCE (Rgg) =100
) TANCE (Rge) = 10002 T T T
: SesitetReaRsash: E
t P
: T J-;I +
; 3 e
< + < gofHT A
E
f
[ = t Hr
g l ekt :
& - g = 5350 1aemy
3 f S T
] % e Hap i
: , o
w 3 : § L
= 3 2o
8 i o i
] % i
o Y -
:
1 T
;
B B e e e e ey ;
fesassenscepastoospuss: t
i
0 ! 0 -1 ) 3 -4 -5
BASE-TO-EMITTER VOLTAGE (Vgg) -V a2ss31s BASE-TO-EMITTER VOLTAGE (Vgg) - V
9255-4314

Fig. 13 — Reverse-bias second-breakdown characteristics for types

Fig. 12 — Reverse-bias second-breakdown characteristics for types
2N5784, 2N5785, and 2N5786.

2N5781, 2N5782, and 2N5783.

COLLECTOR-TO-EMITTER VOLTAGE (Vcg) = - 2V COLLECTOR-TO-EMITTER VOLTAGE (Vcg) = 2V
T ns - TR
H + Sasngsa;
- 100 T e saass
Eesssaasssssazas: 19y iesseareae) S Rasas assannany
1%
< e - H )
-80 " o -
% 5 o Fe]
= = = y
g g g iy
[ 3 85 o8
o« e = 3
o x > 3
g He ° ok
9 . 3 =
3 X o B w
o w I =
- - o
O w w
377 2 = 3
é 88222 SSECaSomn SoRE) SESESEIER0 8 525! SRESReSIRET!.
:
T 252
-2
b 1
i
7 ;
i :
0 -0.2 -0.4 -0.6 -08 -1.0 0 0.2 0.4 0.6 0.8 1.0
BASE-TO-EMITTER VOLTAGE (VgE) -V BASE-TO-EMITTER VOLTAGE (Vgg) -V
9254317 9554316
Fig. 14 — Typical transfer characteristics for types 2N5781, Fig. 15 — Typical transfer characteristics for types 2N5784,
2N5782, and 2N5783. 2N5785, and 2N5786.
“3 | COLLECTOR-TO-EMITTER VOLTAGE (Vgg)=-2 V 30} COLLECTOR-TO-EMITTER VOLTAGE (Veg) = 2V
HE
t
25 e
<
| <
—~ )
() O 20
o H =
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-
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g £
' =1 1.5
3 t o
=3 1 « t
© ] 1
3 S
8 < H w H
9 o 3 W
g e ilis 3
s H o
o Hirty
0.5
! <
H
-02  -04 -08 -1 -12 -4 -16 0 0.4 06 08 1.0 1.2 14 16
BASE-TO-EMITTER VOLTAGE (Vgg) — V BASE-TO-EMITTER VOLTAGE (Vgg) -V
92C5-23946 9255-4318R1
Fig. 16 — Typical transfer characteristics for types 2N5781, Fig. 17 — Typical transfer characteristics for types 2N5784,
: 2N5785, and 2N5786.

2N5782, and 2N5783.
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Power Transistors

2N5781, 2N5782, 2N5783, 2N5784, 2N5785, 2N5786

W 1000 COLLECTOR - TO-EMITTER VOLTAGE (Vgg)=-2 V 000 8 |coLLECTOR-TO-EMITTER vOLTAGE (vce) - 2¥
6
-3 N B :
° .
© |CASE TEMPERATURE(Tc)=I50°C £
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« 285°C ) =4 e s 1500
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Fig. 18 — Typical dc beta characteristics for type 2N5781. Fig. 19 — Typical dc beta characteristics for type 2N5784.
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Fig. 20 — Typical dc beta characteristics for type 2N5782. Fig. 21 — Typical dc beta characteristics for type 2N5785.
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Fig. 22 — Typical dc beta characteristics for type 2N5783. Fig. 23 — Typical dc beta characteristics for type 2N5786.
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Power Transistors

2N5781, 2N5782, 2N5783, 2N5784, 2N5785, 2N5786

8] CASE TEMPERATURE (Tg)=25°C CASE TEMPERATURE (T() = 25°C
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Fig. 24 — Typical output characteristics for type 2N5781. Fig. 25 — Typical output characteristics for type 2N5784.
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Fig. 26 — Typical output characteristics for type 2N5782. Fig. 27 — Typical output characteristics for type 2N5785.
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Fig. 28 — Typical output characteristics for type 2N5783. Fig. 29 — Typical output characteristics for type 2N5786.
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Power Transistors

2N5781, 2N5782, 2N5783, 2N5784, 2N5785, 2N5786
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Fig. 30 — Typical input characteristics for type 2N5781. Fig. 31 — Typical input characteristics for type 2N5784.
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Fig. 32 — Typical input characteristics for type 2N5782. Fig. 33 — Typical input characteristics for type 2N5785.
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Fig. 34 — Typical input characteristics for type 2N5783. Fig. 35 — Typical input characteristics for type 2N5786.
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Power Transistors

File Number 410 2N5838, 2N5839, 2N5840

High-Voltage, High-Power Silicon N-P-N
Power Transistors
For Switching and Linear Applications in Military, Industrial,
and Commercial Equipment
Features:
B Maximum safe-area-of-operation curves
®m [ ow saturation voltages
m High voltage ratings
Veen[sus] = 375 V [2N5840]
300 V [2N5839]
275 V [2N5838]
m High dissipation rating
O Pr=100 W

The 2N5838, 2N5839 and 2N5840" are epitaxial silicon TERMINAL DESIGNATIONS
n-p-n power transistors. These devices employ the popular
JEDEC TO-204AA package; they differ mainly in voltage,
current-gain, and Vce(sat) ratings. £

Featuring high breakdown voltage ratings and low-satur-
ation volitage values, the 2N5838, 2N5839 and 2N5840 are
especially suitable for use in inverters, deflection circuits,
switching regulators, high-voltage bridged amplifiers,
ignition circuits, and other high-voltage switching appli-
cations. . 92CS-27516

C
(FLANGE)

®Formerly RCA Dev. Types TA7513, TA7530, and TA7420A, JEDEC TO-204AA
respectively.

MAXIMUM RATINGS, Absolute-Maximum Values:

2N5838 2N5839 2N5840
*COLLECTOR-TO-BASE VOLTAGE, Vcgo + -« vvvvvnn .. 275 300 375 v
COLLECTOR-TO-EMITTER SUSTAINING VOLTAGE:
With base open Vceo(SUS) . ... ovvvvniiniinnnnnnne. 250 275 350 v
*  With reverse bias (Vee) of 1.5V, (Vcev) (sus)* ..... 275 300 375 \"
With external base-to-emitter
resistance (Ree) < 50 0, Vcer(sus) 275 300 375 v
*EMITTER-TO-BASE VOLTAGE, Veso ... .. oeovvnennnn 6 6 6 \"
*COLLECTOR CURRENT, Ic
CoRtiNUOUS .. ..o iiiti it 3 3 3 A
Peak .......... ...l . 5 5 5 A
*CONTINUOUS BASECURRENT, ls .......ccovnnnnns 1.5 1.5 1.5 A
*TRANSISTOR DISSIPATION,
Py
At case temperature up to 25°C
andVeeuptod0 V.. ...ttt 100 100 100 w
At case temperatures up to 25°C
andVceabovedO V... .. ... ..., See Fig. 1.
At case temperatures up to 25°C
andVceaboved0V ... ... ... See Figs. 1 & 2.
*TEMPERATURE RANGE:
Storage and operating (Junction) ................... -65 to +200 °C

*PIN TEMPERATURE (During soldering):

At distances = 1/32 in. (0.8 mm) from

casefor10smax .......covniiiiiiiiiiiiininen, 230 °C
* In accordance with JEDEC registration data format (JS-6, RDF-1).
* Shown as Vcex(sus) in JEDEC Registration Data.
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Power Transistors

2N5838, 2N5839, 2N5840

Test Conditions Limits
oe EmDI::lel oe Type Type Type
Hect Current
Characteristic symol | et | or Base s 2N5838 25839 2N5840 units
Voltage (V) }
Vee Veg | Ve | I¢ Ig g | Min. | Max. | Typ.| Min. | Max. | Typ. | Min. | Max.| Typ.
Collector-Cutoff Current: 200 - 2 - - - - - - - mA
With base open IcEo 250 - - . . ? . . 2 .
With base-emitter junction | ggz :; S 2 nA
reverse biased Cev 360 15 7
With base-emitter junction Icev ggg All 55 8 5 oA
reverse biased Te 100°C 360 s 5
Emitter-Cutoff Current EBO -6 E 1 E . 1 . . 1 E mA
Collector-to-Emitter
Sustaining Voltage: VegolsusP 0.2 2500 e |- . 350P
See Figs. 4.5, & 6i
With base open v
With base-emitter junction s | oa 50 | - Sl |- i 3750
reversed biased Veex(susf 1.
With external base-to-emitter VCER‘S“SF 0.2 275b . . 0P | - . 3750
fesistance (Rge) - 50,2
Emitter-to-Base Voltage Vego 0.02| 6 - - 6 - - 6 - - v
5 0.5 0 | - T N .
DC Forward-Current hee 3 » . - <11 | s0 - | 1o 50
Transfer Ratio 2 b 8 10 R R - . - .
Base-to-Emitter 2102 - . . 2 . . 2 .
Vggl(sat v
Saturation Voltage Befsal) . 310375 - 2 . . . . . . .
Collector-to-Emitter ) 2 {02 - . : 15 | - - 15 v
Saturation Voltage Vglsah 3 | 0.375 : R e -
Output Capacitance (At 1 MHz) | Cypq - 10d (UM 150 : . 150 | - : 150 - pF
Magnitude of Common-
Emitter, Small-Signal. Short-
Circuit, Forward-Current lhfei 10 02 5 : : 5 : : 5
Transfer Ratio (f 1 MHz)
Second Breakdown Collector
Current (With base forward 2 . . 25 i . 25 . . A
biased) Pulse duration Is/eC b 3 ’
(non-repetitive) - 1 s
Switching Times:
Delay g Vee = 2 |0 - S T BT B A - oo
200 3 |0.3r¢ - - 0.06 | - - - - - -
Rise . Ve = 2 |0 . -] - |15 o6 | - |15 |06
! 200 3 | oarse 15 |08 s
Storage b vee - 2 0.2¢ - - . - 3.75 |L.15 - 3.0 1.5
N 200 3 | 0.375¢ : 30 |10 | - - - : : :
Fall vee - 2 0.2¢ - - - - 15 035 - 1.5 ]0.35
Y 200 3| 035 - 15 Jo4 | - - -] - -
IThermal Resistance : 175 - . 15 |- ) 1.75 o¢ 1y
(Junction-to-Case) Y)c 10 5
a Pulsed; pulse duration £ 350 us, Duty factor = 2%. d Ves

b CAUTION: Ths sustaining voltages VcEQ(sus), Vogx (sus) and
VCER(Sus), MUST NOT be measured on a curve tracer.

€ IS/b is defined as the current at which second breakdown occurs at . . .
a sp/ebciﬁed collector voltage with the emitter-base junction forward * In accordance with JEDEC registration data format (JS-6 RDF-1).
biased for transistor operation in the active region.

e Ig; = Iz = value shown.

2-130




Power Transistors

2N5838, 2N5839, 2N5840
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Fig. 1 — Maximum operating areas for all types.
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Fig. 2 — Derating curves for all types. Fig. 3 — Typical normalized dc beta characteristics for all types.
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Power Transistors

2N5838, 2N5839, 2N5840
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Fig. 4 — Maximum operating areas for all types.

2-132




Power Transistors

2N5838, 2N5839, 2N5840
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Fig. 5 — Typical output characteristics for all types. Fig. 6 — Typical transfer characteristics for all types.
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Fig. 9 — Typical rise-time characteristics for all types. Fig. 10 — Typical storage-time characteristics for all types.
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Power Transistors

2N5838, 2N5839, 2N5840

PULSE DURATION = 20 us
REPETITION RATE = I00Hz
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Fig. 11 — Typical fall-time characteristics for all types. Fig. 12 — Circuit used to measure switching times for all types.
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The sustaining voltages Vi po(5us), Vapo(sus), and Vpy(sus)
are acceptable when the traceS fall to AN right and abSeepoint
““A’ for type 2N5838, point ‘‘B’’ for type 2N5839, and point C’*
for type 2N5840.

Fig. 16 — Oscilloscope display for measurement of sustaining
voltages. ’
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Power Transistors

File Number 1041

High-Current, High Power,
High-Speed N-P-N
Power Transistors

Features:

m Specification for hee and Vce [sat] up to 25 A
® Current gain bandwidth product
fr=4 MHz[min.]at1A
W [ ow saturation voltage with high beta
B High dissipation capability

The 2N5885 and 2N5886 are epitaxial-base, silicon
n-p-n transistors intended for a wide variety of high-power,
high-current applications, such as power-switching cir-
cuits, driver and output stages for series and shunt regula-
tors, dc-to-dc converters, inverters, and solenoid (ham-
mer)/relay drivers.

These devices differ in maximum voltage ratings. They are
supplied in the JEDEC TO-204AA hermetic steel packages.

MAXIMUM RATINGS, Absolute-Maximum Values:

2N5885, 2N5886

TERMINAL DESIGNATIONS

Cc
(FLANGE)

92CS-27516

JEDEC TO-204AA

2N5885 2N5886
60 80 v
60 80 v
5 v
25 A
50 A
75 A
15 A
AtTec<25°C ..ot 200 w
AtTc>25°C . ..., Derate linearly 1.15 W/°C
See Figs. 1 and 2
L7 T T ~65 to 200 °C
To
At distance =1/32 in. (0.8 mm)
from seating plane for 10smax. ............... 230 °C

* In accordance with JEDEC registration data format JS-6 RDF-1.
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Ffpwer Transistors

2N5885, 2N5886

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

2-136

TEST CONDITIONS LIMITS
‘CHARAC- VOLTAGE | CURRENT -
TERISTIC V de Ade 2N5885 2N5886 UNITS
Vee | VBE Ic Ig Min. | Max. | Min. | Max.
. 603 — 1 - —
IcBo 803 - _ _ ]
M 60 -1.5 - 1 - —
lcex 80 |-15 - - - 1
» mA
ICEX 60 -15 - 10 - —
Tc = 150°C 80 |-15 - - - 10
* 30 - 2 — —
Iceo 40 - - - 2
* 'EBO -b - 1 - 1
4 3b 35 - 35 -
*|hee 4 100 20 | 100 [ 20 | 100
4 25b 4 — 4 —
* VCEo(sus) 0.2 60 — 80 -
*[Vee 2 10 = 15 = 15
* | VpE(sat) 25b [625| — | 25 | — | 25 v
. 18 {15 | — 1 - 1
Veelsat) 2%b |625 | - | 4 — | a
Is/b
to=1s 20 10 - 10 - A
nonrep.
*Ihte] _ —
el MHz 10 1 4 4
*
hee _
i kHz 4 3 20 - 20
*
Cobo a — -
2P0, WiHz 10 500 500 pF
. -
t, (See Fig. 8) _ 10 1 - 0.7 - 0.7
* |1 v%g 10 | 1€ | - 1 - 1 us
* 1 0 | 1€ | - | o8 - 0.8
RouC 20 5 — |o0875| — |0.875 | ocw
*In accordance with JEDEC registration data format JS-6 RDF-1.

Vg

bPuIsed:vpuIse duration = 300 us, duty factor = 1.8%.

‘=|B1 =-lg,




Power Transistors
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Fig. 1 — Maximum operating areas for 2N5885 and 2N5886.
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Fig. 2 — Derating curves for 2N5885 and 2N5886.
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Fig. 3 — Typical dc beta characteristics as a func-
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Power Transistors

2N5885, 2N5886
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Fig. 6 — Typical delay-time and rise-time . Fig. 7 — Typical storage-time and fall-time
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collector current for 2N5885 . collector current for 2N5885
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Fig. 8 — Equivalent test circuits for rise-time (a) and
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for 2N5885 and 2N5886.
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Power Transistors

File Number 675

Silicon P-N-P Medium-Power

2N5954, 2N5955, 2N5956

TERMINAL DESIGNATIONS

Transistors

C
General-Purpose Types for Switching Applications £~ (FLANGE)

Features:

s Low saturation voltages

s Maximum-safe-area-of-operation curves
u High gain at high current

92CS-27516

JEDEC TO-213AA

The 2N5954, 2N5955, and 2N5956 are multiple-epitaxial
p-n-p transistors. All are supplied in the JEDEC TO-213AA
package.

All these transistors are intended for a wide variety of
medium-power switching and amplifier applications, such
as series regulators and output stages of high-fidelity
amplifiers.

eFormerly RCA Dev. Nos. TA7264, TA7265, and TA7266,
respectively.

MAXIMUM RATINGS, Absolute-Maximum Values:

2N5954 2N5955 2N5956
B J -90 -70 -50 v
* Vcex(sus)
Vee=15V,Ree=100 0. ..cuiuuiniiiiiininiininieninsnnenennenennns -90 -70 -50 v
Vcer(sus)
-85 -65 -45 v
-80 -60 -40 v
5 -5 -5 v
6 -6 E) A
2 -2 -2 A
At Tc up to 25°C 40 - 40 40 w
At Tc above 25°C See Figs. 1 and 2
LT T -65 to +200 °C
T,
At distances = 1/32 in. (0.8 mm) from
seating plane for 10 S MAaX.......vvviiiriiiieienieneiinnnernenennen 235 °C

* JEDEC types in accordance with JEDEC registration data format JS-6-RDF-2.
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Power Transistors

2N5954, 2N5955, 2N5956

ELECTRICAL CHARAO‘I‘ERISTICS, At Case Temperature (Tc) = 25°C Unless Otherwise Specified

TEST CONDITIONS LIMITS
CHARACTERISTIC VOLTAGE CURRENT 2N5956 2N5955 2N5954 UNITS
' Vdc JAdc :
Vee | Vee le le MIN. | MAX. | MIN. | MAX. | MIN. | MAX.
*| lcen -35 - - - — -100 - - - —
Ree = 100 -55 - — — — - - -100 - — uA
-75 — — — — —_ — — — | -100
* 1 leex -45 1.5 - — - -100 - - - -
Ree = 100 Q -65 15 - — — - —a | -100 - — uA
’ -85 1.5 — — — — — — — | -100
* Ree = 100 Q, -45 1.5 - - - -2 - - - —-
Tc=150°C -65 15 — — - - — -2 — — mA
-85 1.5 — — - — - - — 2
» | lceo -25 —_ —_ — —_ -1 — — —_ —_
-45 - - - — - - -1 — — mA
-65 — — — — — — — — -1
*1 leso — 5 — — — -0.1 — -0.1 — -0.1 mA
«| hee 4 — -3a — 20 100 - — — —
-4 — | 2852 | — - - 20 100 — —
-4 - -oa — — - — — 20 100
-4 — -6a — 5 — 5 — 5 —
*|__Veeo(sus) — — | -01a | — -40b — -60b — -8ob —
Vcen(sus)
Roe = 100 O — - -0.1a | — -45b - -65b | — -85b - v
Vcex(sus)
Rac = 100 0 — 15 | -01a | — -50b — -70b — -90b -
*| Vee -4 — sa | — — -2 — — — —
-4 — | 258 | — - - - -2 - — v
-4 — -2a — — — — — — 2
*| Vce(sat) — — -3a -0.3 — -1 - — — —_—
— — | 252 | 025 | — — — -1 — — v
— — 28 | 02 — — — — — -1
LY
f=1MHz N B - B 5 B 5 B 5 -
* hlo A
= 1 kHz -4 - 05 — 25 — 25 - 25 -
Réuc - - - - — 43 - 43 — 43 |°C/W

*In accordance with JEDEC registration data format JS-6-RDF-2.

8Pulsed, pulse duration = 300 us, duty factor = 1.8%.

bCAUTION: Sustaining voltage Vceo(sus), Vcen(sus), and Vcex(sus) MUST NOT be measured on a curve tracer.
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Power Transistors

2N5954, 2N5955, 2N5956

i
CASE TEMPERATURE (Tc)=100 °C:
3

C
CURVES MUST BE DERATED LINEARLY:
WITH INCREASE | E)

2H — -
*FOR SINGLE
NONREPETITIVE|
PULSE 2

COLLECTOR CURRENT (I¢)—A

e
EO0

| VcEQ MAX. =~ 60V (2N5955)
: § i PER CN B L 1 B I H S

COLLECTOR-TO-EMITTER VOLTAGE (Vgg)—V
92C$-26543R2

Fig. 1 - Maximum operating areas for all types.

COLLECTOR-TO-EMITTER VOLTAGE (Vcg)= 4V
o £ 20| CASE TEMPERATURE (Tg)=25°C
w 150 =
5 Lo
& £
g g
g H
S H
w =3
3 I3
£ ma: g
33 E i ™
[~} [=]
g - H L~ \\
343 z 8
s a
g
£ 2
w
a nas. 1T LT
0 25 S50 75 100 U 150 (75 200 o 4
e X 0. "
EFFECTIVE CASE TEMP. OR CASE TEMP. (Tgpp OR Tcl C COLLIECTOR CURRENT (Ilc)—A 0
92CS-21992
92C5-22476
Fig. 2 - Current derating chart for all types. Fig. 3 - Typical gain-bandwidth product for all types.
py r COLLECTOR SUPPLY VOLTAGE (V¢ )=-30V
B | Vorsaor tvers roay R CASE TEMPERATURE (Tg)=25°C
H I ﬁ 12 g2 1gp=1c/10
& s00}
5 400 cas| T,
o Sl ll250 I
i N .
g I~ N | g
€ 26°C ’\J\\ w 08 IR
= z T e,
& e0 - © S S Ok,
£ o0 a0t AN A agsasiin
I Ting 1
3 40 \ \\ g T (157}
\ z O 1 NN BEI
E A
z TURN-ON TIME 5
2t 0.2]
2 \) SHBE
8 N SENEREENEI
10 - JEENSEEERE|
e ) -1 -2 -3 -4
-0.0! -0.1 - Y COLLECTOR CURRENT (I¢)—A
COLLECTOR CURRENT (Ic)—A RLS-3536R2
92CS-18009
Fig. 4 - Typical dc beta characteristics for 2N5954-2N5956. Fig. 5 - Typical saturated switching characteristics for
2N5954-2N5956.
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Power Transistors

2N5954, 2N5955, 2N5956

Vgg*+4.5 V

VegE-30V

INPUT

HEWLETT-PACKARD

MODEL No.2i4A OR
EQUIVALENT

INPUT FROM
PULSE GENERATOR L
(PULSE DURATION® = =

20pus; REP. RATE=
IkHz) *ADJUST Rg FOR Iy AND Rc FOR Ic

‘ial AND 1g; MEASURED WITH TEKTRONIX CURRENT PROBE
P6019 AND TYPE 134 AMPLIFIER, OR EQUIVALENT

92CS-24894
Fig. 6 - Circuit used to measure saturated switching times for
2N5954-2N5956. . .
COLLECTOR~TO-EMITTER VOLTAGE (Vcg)=4 V.
H+
e
i 8
| 2 13
) "]y
: ,l: ol
L 2 H
& &
W E T
2 Juw
@ %)
SfefG
. ofe,
T
fiE
05 1 '

BASE-TO- EMITTER VOLTAGE (Vgg)—V
92LS~353IR!

Fig. 8 - Typical input characteristics for all types.

BASE

COLLECTOR- TO-EMITTER

=
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@
4
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o
VCE(sot) ¢

¥ -/ |
= —- r - 10%
w -
g , :'4" I’ ,S‘L" '* oUTPUT
5 L I { TURN-L_ WAVE FORM
S {- TURN-ON| OFF

e - TIME

92CS-156I9R!I

ig. 7 - Oscilloscope display for measurement of switching times

for 2N5954-2N5956.
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Fig. 9 - Typical output characteristics for all types.
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Fig. 10 - Typical transfer characteristics for all types.
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Power Transistors

File Number 462

High-Current, High-Speed
High-Power Transistors

Silicon N-P-N Types for High-Speed Switching and
Linear-Amplifier Applications in Military, Industrial and
Commercial Equipment
Features:
® Low Vce(sat)=1 V max. at-40 A, 1.3 V max. at 50 A
= Maximum safe-area-of-operation curves
Isp limit line beginning at 24 V
= Fast storage time:
t.=1.5us max. at Ic=40 A (2N6033), 50 A (2N6032)

The 2N6032 and 2N6033* are epitaxial silicon n-p-n
transistors having high-current and high-power handling
capability and fast switching speed. The 2N6033 is similar
to the 2N6032; they differin maximum values for continuous
collector current and sustaining voltage.

They are supplied in the JEDEC TO-204AE hermetic steei
package with 0.060-inch diameter pins.

25°C OR

PERCENTAGE OF RATED CURRENT AT SPECIFIED VOLTAGE

*Formerly RCA Dev. Types TA7337 and TA7337A, respectively.

PERCENTAGE OF HAXIMUM DISSIPATION AT TC

2N6032, 2N6033

TERMINAL DESIGNATIONS

C
(FLANGE)

92CS-27516

JEDEC TO-204AE

“-TNOTE: CURRENT DERATING AT CONSTANT VOLTAGE '] ... 1]
1 1 APPLIES ONLY TO THE DISSIPATION-LIMITED PORTION -
[[] AND IS b-LIMITED PORTION OF MAXIMUM-OPERATING
[ AREA-CURVES (FIG2). DO NOT DERATE THE SPECI-
< FIED VALUE FOR lc MAX

I .

1]

{4 e

IBERE RSN

251

MAXIMUM RATINGS,; Absolute-Maximum Values:

EFFECTIVE CASE TEMP. OR CASE TEMP. (TEfF OR Tg)—°C
Fig. 1 - Derating curves for both types.

92553629R1

2N6032 2N6033
* COLLECTOR-TO-BASE VOLTAGE, VB0 -+« v vvvvvneeiunneriinseennneruieenns 120 150 \"
COLLECTOR-TO-EMITTER SUSTAINING VOLTAGE:

With base 0pen, Veeo(SUS) . ..vuvvrenrereneererenenenareraenenenseeesenenenanes 90 120 \"

With external base-to-emitter resistance (Ree)<50 Q, Vcer(SUS) ......couveuvrnnn 110 140 "
*  With external base-to-emitter resistance (Ree<50 Q &

VBES=1.5V, VEEX(SUS) v tvetiiieitintieotentnenenentneeeanenensnsnonasnenes 120 150 \

* EMITTER-TO-BASE VOLTAGE, Veso - .. .. R v
* CONTINUOUS COLLECTOR CURRENT, lc..cvutetiiiiiiniiiainiiiienaeinnenns 50 40 A
F BASE CURRENT, 1B « .t vtttiiitit et itiitete ettt eetieetaenenaenreaanraaens 10 10 A
T EMITTER CURRENT, lE .t tntniiiienteiitneeeneeiuerueteenntnssernonecaansnnnns 50 40 A
* TRANSISTOR DISSIPATION, Py:

At case temperatures up to 25°C and Vce up to 24V .. 140 140 w

At case temperatures up to 25°C and Vce above 24 V . See Fig. 2

At case temperatures above 25° C and Vce above 24 V See Figs. 2 &3
* TEMPERATURE RANGE:

Storage & Operating (JUNCLION) . .....vuitereienreeenreneesrarearnenoneensnnns -65 to +200 °C
* PIN TEMPERATURE (During Soldering):

At distance = 1/32 in. (0.8 mm) from seating plane for 10S max. ...........c.c.... 230 °C

*In accordance with JEDEC registration data format (JS-6 RDF-1).

2-143




Power Transistors

2N6032, 2N6033

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

TEST CONDITIONS LIMITS
DC
. DC Emitter - DC Type Type
CHARACTERISTIC SYMBOL | Collector or Base Current 2N6032 2N6033 UNITS
Voltage (V) | Voltage (V) (A) e
Ve |Vee | Ve |VBE |!c |l [l [Min. |Max. [Min. |Max.
Colle‘ctorACutoﬂ Current: IcEO _ 80 | - _ - 12 1o _ 10 _ 10 mA
With base open
*|  With base-emitter - M0 | — |-16 |- |- |- -~ 12 - - mA
junction reverse biased IcEV - 135 - A5 |- |- |- - - - 10
(Tc=150°C) - [ - 1as - |-[-1- 1w [- |10 mA
* | Emitter-Cutoff Current IEBO - - 7 - 0o |- |- - 10 - 10 mA
Collector-to-Emitter
Sustaining Voltage:
(See Figs. 12 & 13) Veeolus)| = | = | - | - [02 - |0 |90? | - 11207 | -
* With base open
With external base to emitter
\ ( - - - - |02 |- |0 [1108| - [1402] - \Y
resistance (Rgg) < 50 2 CeRfsus)
With base-emitter junction reverse Veexisust| — — — |laslo2!- 0o 202 - |1s02] -
biased & Rgg < 50 Q
. . - - - — |50 |- |5 - 2 - -
* | Base-to-Emitter Saturation Voltage® Vgglsat)] _ _ N DT B D _ _ 2 v
Base-to-Emitter Voltage VBE - g - - zg 1T T 2 B ; \
* |Collector-to-Emitter - - - - 15 ]|-|65 - 13 - -
Vcglsat) \Y
Saturation Voltage © CE - - - - |4 |-]4| - - -1 1
*|DC Forward-Current Transfer Ratio® heg - 2'26 - - 28 ol Bl U 1_0 5_0
Second-Breakdown Collector Current| | | - | 24| - - | -1-1-1]58 - |58 - A
With base forward biased Shb — | 4| -| - -f-1-]oec| - jo9¢| -
* [Magnitude of common-emitter
small-signal, short-circuit, h.
forward-current transfer ratio l fe‘ 10 2 10 - 10 -
(at 5 MH2)
Gain-Bandwidth Product fr - 10 - - 21 -] -1 %0 - 50 - MHz
Output Capacitance (at 1 MHz) Cobo | 10 - - -1 -]10] - —|800] — | 80 | pF
Saturated Switching Time: Ve _ |50 e 1 _ _
Turn-On ton 3%3 _ _ _ | a0 —| ae] = _ _ 1 Hs
(Delay Time + Rise Time)
| R L v I S I ) S
*|  Storage tg \/38(\2; N i’g - i: T s T 15 | #
Veesl - - — | so] —| s8] - | 05 - -
* Fall t¢ 3(5(\3/ B B | a0l | ael = - _| os us
Thermal Resistance 0
(Junction-to-Case) 03¢ - 20 - -1 25] —-| - -] 125] - |125 CW

@ CAUTION: The sustaining voltages Vceolsus) VCER(sus), and VCEX(sus) MUST NOT be measured on a curve tracer.

b 'S/b is defined as the current at which second breakdown occurs at a specified collector voltage with the emitter-base iunction‘ forward
biased for transistor operation in the active region.

€ Pulsed; 1-s, non-repetitive pulse.
e 'B1 = le 'h’_\. accordance with JEDEC registration format JS-6 RDF-1.
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Power Transistors

2N6032, 2N6033

o| CASE TEMPERATURE (T¢) =25°C T
(FOR T¢ ABOVE 25°C, DERATE LINEARLY) n R
Slo L T e MAX. (CONTINUOUS)—2N6032
S gl MAX. (CONTINUOUS)-2N6033
= % % 9o = ==
"W ©, < ;
9, “ e Tf i
) !!’ T
[nus i
: i
11 H 1 m
Eiii3ei Sz
IR ¥
¥ 2 =
SN _

\:\’i

a3 )'_\“ _

COLLECTOR CURRENT (I¢c)—A

E=SgS

T

TR

asates
1 DORN It

BERE SN U EE 008 0N 08E I ]

Vceo MAX.=90 v (NI

ARV I

i (2N6032) H
=3 EHL 8B i1
HF Vego MAX. =120 v RG-S HH
T (2ne033) : R e S
I I 1 LIS .
2 4 6 8 10 2 4 6 8 100 8|°°o
COLLECTOR-TO-EMITTER VOLTAGE (Veg)—V ,
92CS-16020R|

Fig. 2 - Maximum operating area for both types.
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Power Transistors

2N6032, 2N6033

2-146
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Fig. 3 - Maximum operating areas for both types at case temperature (Tc) = 100°C.




Power Transistors

140[COLLECTOR-TO-EMITTER VOLTAGE (Veg)*2.5V | 1c:504
e MAX.
uo" o L (2N6032
« 120 P3O LT Zc=40AT T T
& <& N | max
¢ ool aoH (2N6033) | | |
E B 5°C
— / al ™
sEe T
T N
Dg o
(.): =55°C \
ox wll ™N
< // N | 1]
H 1 N
Ny
o 20
o

2 68
0.01 0.1 ! 10 100

COLLECTOR CURRENT (Ic)—A

92¢3-18019M1

Fig. 4 - Typical dc-beta characteristics for both types.
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Fig. 6 - Typical input characteristics
for both types.
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Fig. 8 - Typical transfer characteristics
for both types.

2N6032, 2N6033

COLLECTOR SUPPLY VOLTAGE (Vg =30V
Ic*10Ip,=-10T,
6| T€*10T8y 8,

N

NI
N

-
s

1

w

E \
T os

o4 100

\"\ i
/J><‘.
-
t

\

10 20 30 40 50 6070
COLLECTOR CURRENT (Ic)—A

92cs-17480m

Fig. 5 - Typical saturated switching charac-
teristics for both types.

CASE T (rg)=25°c [

1]

T1IT
117

10T

1

-z’ 11

- 1 1T

~ 1T 17

5 cass

H 1

«

3

§ H BASE CU

§ wf

§ AR AN

T
°
COLLECTOR-TO-EMITTER VOLTAGE (Vcg)—V
92CS~-16018
Fig. 7 - Typical collector characteristics
for both types.

INPUT!
HEWLETT-
PACKARD Ovee
No. 214A OR +30VDC
EQUIVALENT ==

510
OQUTPUT TO
0SCILLOSCOPE
TEKTRONIX
MODEL No. 454
OREQUIVALENT
PULSE
DURATION=5 us
REP. RATE= 400 Hz

vBB

* ADJUST FOR Ip; AND Ip,

#% R AT40A=0.75Q
50A=068
a Ip) AND Iz MEASURED WITH TEKTRONIX CURRENT
PROBE P60I9 AND TYPE 134 AMPLIFIER OR EQUIVALENT
92CS-17433

Fig. 9 - Switching-time test set.
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Power Transistors

2N6043, 2N6044, 2N6045

File Number 1151
8_Ampere N_P_N Darlington TERMINAL DESIGNATIONS
Power Transistors i
60-, 80-, 100-Volts, 75 Watts e L”_:#
Gain of 1000 at 4 A (2N6043, 2N6044) (FLANGE) O i
Gain of 1000 at 3 A (2N6045) —

TOP VIEW

Features:
m Operates from IC without predriver

Applications:
m Power switching . m Audio amplifiers
- @ Hammer drivers m Series and shunt regulators

The 2N6043, 2N6044, and 2N6045 are monolithic silicon
n-p-n Darlington transistors designed for low- and
medium-frequency power applications. The high gain of
these devices makes it possible for them to be driven
directly from integrated circuits. These devices are sup-
plied in the JEDEC TO-220AB (VERSAWATT) plastic
package.

B
92CS-39969

JEDEC TO-220AB

92CS-28597

Fig. 1 — Schematic diagram for all types.

MAXIMUM RATINGS, Absolute-Maximum Values:

2N6043 2N6044 2N6045
PV GBO + v vttt e et e 60 80 100
VEEO(SUS) + ottt ittt ittt i : 60 80 100
TV EBO + e vttt et e 5
e e e e e 8
Y T 16
B e e e e 0.12
*Pr
T 25%C ittt e e 75
Te>25°C oot See Fig. 2
LT -65 to 150
L
At distances = 1/8 in. (3.17 mm) from
€ase for 10 S MaX. ...vvrrereiiine it ennenne 235

*In accordance with JEDEC registration data.
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Power Transistors

2N6043, 2N6044, 2N6045

ELECTRICAL CHARACTERISTICS, At Case Temperature (T¢) = 259C Unless Otherwise Specified

TEST CONDITIONS LIMITS u
CHARACTERISTIC | VOLTAGE CURRENT N
SYMBOL V.dc A dc 2N6043 2N6044 2N6045 T
Vce|VBe]| Ic Ig | MIN.{ MAX. | MIN.]JMAX. MlN.IMAX. S
Iceo 100 0 — - - - - 120
80 0 - - -1 20 - -
60 0 — 20 — — - -
Icev 100 [-1.5 - - - - - 120
80 |-1.5 - - - |20 - - uA
60 |—1.5 - 20 - - - -
100 |-1.5 - - - - — |200
Tc=125°C 80 |-1.5 - - - | 200 - -
60 |—1.5 - 200 - - - -
lEBO 5 0 - 2 - 2 - 2 mA
Vceolsus) 0.1a} 0 |60 - 80 - 100 | — \"
lcBO 100b| - - - - - |20
80b) - - - 120 77
60b — 20 - | - - | -
4 4 1000 | 20,000{ 1000{20,000( — -
hgg 4 3 - - - - 1000{20,000
4 8 100 - 100 — 100 —
v 4 4 - 2.8 - 2.8 - -
BE 4 3 - - - | - - 1281y
Vgglsat) 8| 0.08| — 4.5 - 4.5 - 4.5
4 10.016| — 2 - 2 - -
VcEglsat) 3 [0.012] — - - - - 2 \%
8] 008]| — - - 4
Vg —8a - - - 4 \"
hte —
t=1 kHz 4 3 300 300 300
Ihgel _ _
=1 MHz 4 3 4 - 4 4
Coil:\o b _ _ —
21 MHz 10 200 200 200 |pF
Is/b 30 2.5 - 25| - 26| - | A
t=1s, nonrep.
Rgyc - 1.67 -] 1.67 - | 1.67 |°Cc/w
* |n accordance with JEDEC registration data.
@ Pulsed: Pulse duration = 300 us, duty factor = 1.8%. b Vg value.
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Power Transistors

2N6043, 2N6044, 2N6045

(CURVES MUST BE DERATED
LINEARLY WITH INCREASE
IN TEMPERATURE)

o o

COLLECTOR CURRENT (Lc)—-A

*FOR SINGLE
NONREPETITIVE
PULSE

CASE TEMPERATURE(Tc)=25°C &

Vo (MAX.)=60 V(2N6043)
Vceo (MAX.)=80 V(2N6044)
VCEQ (MAX.)= 100 V( 2N6045)

2 4

6 80

COLLECTOR-TO-EMITTER VOLTAGE (Veg)—V

2

4

6 8 !
92CM-31124

6 8100 2 4

Fig. 2 — Maximum operating areas for all types ( Te= 259C).

WTE CURRENT DERATING AT CONSTANT
VOLTAGE APPLIES ONLY TO THE DISSIPATION-
G4 LIMITED PORTION AND THE Igp -LIMITED
s = PORTION OF MAXIMUM DPERATING AREA
25y CURVE. 00 NOT Dzan THE
. = SPECIFIED VALUE FOR I MAX
763 TT
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Fig. 3 — Derating curve for all types.
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Fig. 4 — Typical dc beta characteristics for all types.




Power Transistors

2N6043, 2N6044, 2N6045

10,000« & S[CASE TEMPERATURE (T¢ )= 25°
' w
“ 8%
» N
5 32
|z \do
3 N Su
N Zz
: i
& 5=
£ . AN 52
2 33
o st )
E \ 25 N
E2
2 100 B
1 |
5 iF
E o3
5 COLLECTOR CURRENT (Ic)=3A gz R
2F COLLECTOR-TO-EMITTER VOLTAGE (VCE)‘QV £ g
CASE TEMPERATURE (T¢)=25°C gg
10 l 111 ! | [ ! I OO | 1 1L
2
: 4. a|0 2 A eloo R 5| 00 o1 | 10 100
FREQUENCY (¢)— kHz REVERSE VOLTAGE (VR 1=V gpc5_ 3122
Fia. 5 — Typical small-sinal aain f ’;75""”’“ Fig. 6 — Typical common-base input or output
A - /Ca = . . o e .
‘9 vpical small-signal gain for all types capacitance characteristics as a function

of reverse voltage for all types.
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Power Transistors

2N6050, 2N6051, 2N6052, 2N6057, 2N6058, 2N6059

12-Ampere Complementary
P-N-P and N-P-N Monolithic
Darlington Power Transistors

60-80-100 Volts, 150 Watts
Gain of 7000 (Typ.) at 5 A (2N6050, 2N6051, 2N6052)
Gain of 4000 (Typ.) at 5 A (2N6057, 2N6058, 2N6059)

Features:

® Operates from IC without predriver
= Monolithic construction
= High voltage ratings:

Vceolsus) = 60 V Min. — 2N6050°®, 2N6057
= 80 V Min. — 2N6051®, 2N6058
=100 V Min. — 2N6052°, 2N6059

File Number 1185

TERMINAL DESIGNATIONS

. C
(FLANGE)

92Cs- 27516

JEDEC TO-204AA

The 2N6050, 2N6051, and 2N6052 p-n-p types and the Applications:

2N6057, 2N6058, and 2N6059 n-p-n types are complemen- o

tary monolithic silicon Darlington transistors designed for ® Power SWIttfhlng
general-purpose amplifier and low-speed switching applica- ® Hammer drivers

tions. The high gain of these devices makes it possible for ® Series and shunt regulators
them to be driven directly from integrated circuits. These = Audio amplifiers

devices are supplied in the JEDEC TO-204AA hermetic steel
package.

MAXIMUM RATINGS, Abso/ute-Maximum Values:

2N6050°  2N6051°  2N6052°
2N6057 2N6058 2N6059
: VCBO P 60 80 100 \"
N Vegofsus) . . . . . . o oo 60 80 100 \
VEso 5 v
* g 12 A
* lem 20 A
* g . 0.2 A
* PT R
TeS25C . . . L 150 w
Tc>26C . . . . . . . Deratelinearly 0.857 wic
* Thg Ty - e e e —65 to 200 C
* TL
At distances =>1/16 in. (1.58 mm) from case for 10 s max. 235 °c

* |n accordance with JEDEC registration data.  ® For p-n-p devices, voltage and current values are negative.
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Power Transistors

2N6050, 2N6051, 2N6052, 2N6057, 2N6058, 2N6059

ELECTRICAL CHARACTERISTICS, at Case Temperature ( Tcl= 25°C Unless Otherwise Specified

. 92¢s5-29129
Fig. 1 — Schematic diagram for 2N6050, 2N6051,
and 2N6052.

92C¢s-29128

Fig. 2 — Schematic diagram for 2N6057, 2N6058,
and 2N6059.

TEST CONDITIONS LIMITS
VOLTAGE | CURRENT| 2N6050° | 2N6051® | 2N6052° :
CHARACTERISTIC] Vdc Adc 2N6057 2N6058 2N6059 UNITS
Vee|vee |ic | 1g [MIN maX. [mIN] MAX. | MIN] mMAX.
30 - 1| - -1 - -
IcEo 40 - - - 1| - -
50 - - - | - 1 mA
60 [-1.5 - 05| — R -
lCEX 80 |-1.5 — - — 05| — -
100 [-1.5 - - - I 05
, 60 [-1.5 - 5| — - | - -
Tc=150°C 80 |-1.5 - - - 5| - -
. 100 |-1.56 — — — - —
lEBO -5 0] — 21 — 2] - mA
Vceolsus) - 0.12 60 - | 80 - |100 - v
N 3 122 100 - |100 - 100 -
FE 3 62 750 [18,000 | 750 |18,000 | 750 | 18,000
122 | 0.12) - 3| - 3| - 3
Veelsat 62 (0.024] — 2| - 2| - 2|V
Ve . 3 62 - 28| - 28| - 2.8
VgEl(sat) 12 10.12]| - 4| - al - 4
hre 3 5 300 | - {300 - 300} -
f=1kHz
lhfel 4 _ — _
f= 1 MHz 3 5 4 4 4
Cob
Veg=10V,Ig0,
£=0.1 MHz
2N6050-52 - 500 | — 500 | — 500 .
2N6057-59 - 300 | - 300 | — 0| P
's/b 30 5 | - 5 - 5| - A
t=1s, nonrep.
RoJc 117 | - 117 | - 117 |°Pcw

@ Pulsed: Pulse duration = 300 us, duty factor = 1.8%.

*
In accordance with JEDEC registration data.

® For p-n-p devices, voltage and current values are negative.
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Power Transistors

2N6050, 2N6051, 2N6052, 2N6057, 2N6058, 2N6059

2-154

100 | CASE TEMPERATURE(T¢)=25°C
(CURVES MUST BE DERATED
LINEARLY WITH INCREASE
_IN TEMPERATURE)
PULSE OPERATION®
Ic (MAX.) PULSED
2 i g
< ki L
110 SR Y
] DC_OPERATION a
= DISSIPATION- LIMITED B
w g Bass: s &
g dEE
3 2N6050, 2N6057 i
2 5 2N6051, 2N6058
« 2N6052, 2N6059
e h ".H
2 : &
| . S
)
2 *For SINGLE i
[3) NONREPETITIVE z
PULSE EA
m
Vceo(MAX)=60V (2N6050°) (2N6057)
2| VcEO(MAX )= 8OV(2N6051®) (2N6058,
VCEO(MAX.)=100 V(2N6052%) (2N6059)
- T e S
o.1 T t i vese =
2 4 6 8l 2 4 6 8l
1 10 100
N COLLECTOR-TO-EMITTER VOLTAGE (Vcg)— V
92CsS - 31714

®FOR p-n-p DEVICES ,VOLTAGE AND CURRENT

VALUES ARE NEGATIVE

Fig. 3 — Maximum operating areas for all types.

3
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T
I

]

)
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v
2

AT SPECIFIED VOLTAGE

PERCENTAGE OF RATED CURRENT

0 25 50 7% 100 125 150 175
CASE TEMPERATURE (T¢)—°C

200

92LS-1764RI

Fig. 4 — Current derating curve for all types.

a
1]

MAXIMUM TRANSISTOR DISSIPATION (Pr)—W

200

50 1 150
CASE TEMPERATURE (Tg)—°C
92CS-31715

Fig. 5 — Power derating curve for all types.

T..'&g COLLECTOR-TO- EMITTER VOLTAGE (Vgg)=-3V -E,uo‘:la,,_ ECTOR-TO-EMITTER VOLTAGE (VCE) =3V
w :
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s e
g i T
oC
o0 = < |
5 10t \(r ™ i 104 "S}d;-g T3
2 1 Z 127 AN
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& e I :
IS < {13 - 4 7
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3 102 \ HS .
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< 3
B3 4
= H
5 ez
° 02 8 102
4 4
o4 2 468 2 4 68, 2 4 68, ot 1 0 100
COLLECTOR CURRENT(I ¢)—A COLLECTOR CURRENT (Ic)—A

92CS-29133
Fig. 6 — Typical dc beta characteristics for
2N6050, 2N6051, and 2N6052.

s2cs-zmseni
Fig. 7 — Typical dc beta characteristics for
2N6057, 2N6058, and 2N6059.




Power Transistors

2N6050, 2N6051, 2N6052, 2N6057, 2N6058, 2N6059

R -
I/1g"100 of— Il I
41 2N6057, 2058, 2N6059
»
< 3 £
1 z _ [2Ne050,2N6051, 2N605
Kt 20 -
" o tAdy
e L e
é & I N\ \\
3
s ; : A
. =
g 3102 \\
S 2™ 8]|COLLECTOR-TO-EMITTER VOLTAGE (Vcg)*3V
3 1o I 6|COLLECTOR CURRENT (I )= 5A® N\
S H - 4| CASE TEMPERATURE (Tc)®=25°C
s H \
10
COLLECTOR- TO-EMITTER SATURATION VOLTAGE ! o 100 000
Vegtaat |-V FREQUENY (1)~ kHz
FOR p-n-p DEVICES, VOLTAGE AND CURRENT VALUES ARE NEGATIVE FOR o-n-o DEVICES, VOLTAGE AND CURRENT VALUES ARE NEGATIVE
92CS-31712 92CS-31713
Fig. 8 — Typical saturation characteristics for all Fig. 9 — Typical small-signal current gain for all
types. types.
-10 COLLECTOR SUPPLY VOLTAGE (Ve -30V 10 [ COLLECTOR SUPPLY VOLTAGE (Vg)=30V
CASE TEMPERATURE (Tc )x 25°C CASE TEMPERATURE (Tc )= 25°C
© Lc/Ig =250 ©l 1¢/1g =250 |
4 81l | o 161-2a2
~ - R N M E—
1
\Q\ 3 L) T\ LT N
F z 2 -
| "N - ><
w z N
£ B 5
F o 8 N
2 s E
H r e q
s ° 1 N 1 19 AT Vg (OFF) =0
H v\ '] E
14 AT Vgg (OFF)=0V g
2 > —T 2
-0.1 \
-0.1 LS * %200 ot 4 o 4 100
COLLECTOR CURRENT (I¢ )—A COLLECTOR CURRENT (I¢ )—A
92¢5-29137 925-29138
Fig. 10 — Typical switching times for 2N6050, Fig. 11 — Typical switching times for 2N6057,
2N6051, and 2N6052. 2N6058, and 2N6059.
Vee
-30V
Re
DEVICE SCILLO
nber 3 ° SCOPE
TEST
______ +—
vz r 7
L i B ‘
o1 |
) I
APPOX~-
-ev 25us = |
_______ _
trtg<10ns =
DUTY CYCLE= | % FOR tgq AND t,, 0y IS -

DISCONNECTED ANDV2=0

Rg & Rc VARIED TO OBTAIN DESIRED CURRENT LEVELS
D MUST BE FAST RECOVERY TYPE

FOR n-p-n TEST CIRCUIT REVERSE DIODE AND VOLTAGE POLARITIES
92Cs-29138

Fig. 12 — Switching times test circuit.
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Power Transistors

2N6055, 2N6056

8-Ampere Silicon N-P-N
Darlington Power Transistors

60- and 80-Volt, 100-Watt Types
AWith Gain of 750 at 4 Amperes

Features: :
8 QOperation from IC without predriver
m  Low leakage at high temperature

Applications:

®  Power switching ® Hammer drivers
®  Audio amplifiers

®  Series and shunt regulators

The 2N6055 and 2N6056 are monolithic n-p-n  sil-
icon Darlington transistors designed for low- and medium-
frequency power applications. The construction of these
devices provides good forward-bias second-breakdown
capability. Their high gain makes it possible for them to
be driven directly from integrated circuits.

These devices are supplied in the JEDEC TO-204AA
(VERSAWATT) plastic package.

MAXIMUM RATINGS, Absolute-Maximum Values:

*Vceo
VCER(sus)
RBgg = 100 2
* VCeo
VCEV(sus)
VBE=-15V .
* VEBO
*Ic.
Icm .
*Ig .
*PT
Tc <25°C .
Tc > 25°C .
* Tstg. TJ .
«TL
At distances = 1/32 in. (0.8 mm)
from seating plane for 10's max. .

* {n accordance with JEDEC registration format JS-6 RDF-2.
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File Number 563

TERMINAL DESIGNATIONS

C
( FLANGE)

92Cs- 27516

JEDEC TO-204AA

E
92Cs-19916R!

Fig.1 — Schematic diagram of 2N6055 and 2N6056
Darlington power transistors.

2N6055  2N6056

60 80 Y
60 80 \Y,
60 80 \"
60 80 \%
5 5 Y
8 8 A
16 : 16 A
120 120 mA
100 100 W
— See Figs. 2 and 4 —
——65 to +200 —
235 oC




Power Transistors

2N6055, 2N6056
ELECTRICAL CHARACTERISTICS, At Case Temperature (T¢)= 25°C Unless Otherwise Specified
TEST CONDITIONS LIMITS
DC DC
CHARACTERISTIC| VOLTAGE CURRENT 2N6055 2N6056 | UNITS
SYMBOL \i A
Vce|VeB|{VBE| Ic [Ig | 18 [MIN.| MAX. [MIN.| MAX.
30 0 - 05 | — —
* ' .
CEO 40 0 — — - | 05
60 -1.5 - 05 | - -
ICEX 80 15 | -] es | ™
ICEX 60 -1.5 - 5 - -
Tc = 150°C 80 -1.5 - - — 5
*lleBo 5 0 - 2 -~ 2 mA
o 3 ga 100 - [100] -

FE 3 4a 750 | 18,000| 750 | 18,000
VCEOQ(sus) 0.12 602 — 80a —
VCER(sus)

RaE = 1000 0.13 6oa | — |8oa| -— v
VCE x(sus) —1.5{0.12 602 — | 80a -

42 0.016| — 2 - 2
*|Vcelsat) 8a 008| — 3 - 3 \
*IVBE 3 4a - 28 | — | 28 v
VBE (sat) 8a 0.08| - 4 - 4
*Ih
| fel 3 3 4 — 4 -
=1MHz )
*ICobo
f=0.1 MHz, o — | 200 | — | 200 | pF
Ve =10V
*|hte
f=1kHz | 3] 3 300 — |300f -
I

S/b . 333 3| - 3| - | 4

t=1s, 40 — — 2 —

non rep.

Royc — 175 -] 175 [ecw

* In accordance with JEDEC registration data format JS-6 RDF-2.
Pulsed: Pulse duration = 300 us, duty factor = 2%.

©
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Power Transistors

2N6055, 2N6056

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

4/

NOTE: CURRENT DERATING AT CONSTANT VOLTAGE R
APPLIES ONLY TO THE DISSIPATION- LIMITED PORTION s
AND Ig/p-LIMITED PORTION OF MAXIMUM - OPERATING- 5 4
[ AREA CURVES. DO NOT DERATE THE SPECIFIED H
=W VALUE FOR Ic MAX. 1
&z T S5 Buutd Seong I E: =
H i
= 1 pegsgapiian -, 8
842 t EF ¢
] T s £ a1 22 3,
zo joa 3 o~ ¢
H : g5 S
5 s E3 50
i? & 3 H 3 w‘;’b”
887 2 10 L0
wo< 50 S 8 g,"rr_\
ik G
zVY a
] 28 I I
=.9§ T a -
S + - 1
nsaEs: 3|
25 % 78 100 128 B0 175 200 ]
CASE TEMPERATURE (Tc)="C
92C5-19943

Fig.2 — Derating curve for both types.

|COLLECTOR CURRENT ( Il —A

Fig.4 — Maximum operating areas for types 2N6055 and 2N6056.
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Fig.3 — Typical dc beta characteristics
for both types.




- "COLLECTOR CURRENT (Ig)=1A
COLLECTOR-TO-EMITTER VOLTAGE (Vcg)=5
CASE TEMPERATURE (T¢)=25°C

~ ) .

e

ool [ | 10

SMALL-SIGNAL CURRENT GAIN (hyel

FREQUENCY (f)—MHz 5205- 19919

Fig. 5 — Typical small-signal gain
for both types.
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Fig. 7 — Typical input characteristics
for both types.

CASE TEMPERATURE (T¢)=25°C t

SASE CURRENT U8!

COLLECTOR CURRENT (I¢)—A

i

0 2 4 6 8 ) 12 4

COLLECTOR-TO-EMITTER VOLTAGE (Veg)—V
92519925

Fig. 9 — Typical output characteristics
for both types.

Power Transistors

2N6055, 2N6056

COLLECTOR SUPPLY VOLTAGE (Voc)=20 V
35| 181 * ~I8p “Tc/500,Tc-257
T~
N
]
T~
o5 =
1
o g
) 10
COLLECTOR CURRENT (Ic)—A
92C5-19920R1

Fig. 6 — Typical saturated switching-time
characteristics for both types.
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Fig. 8 — Typical transfer characteristics
for both types.
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Powe( Transistors

2N6055, 2N6056

Vec=20V

OUTPUT TO
0SCILLOSCOPE
(TEKTRONIX MODEL
Rc= No. 54
INPUT 2-2002 OR EQUIVALENT)
CHRONETICS PULSE  IB(*
GENERATOR MODEL —— s
No. PG-31, OR -
EQUIVALENT B2

2N6055
2N6056

PULSE DURATION
20 s POSITIVE VOLTAGE Rg ™ 200 R¢
20 us NEGATIVE VOLTAGE
REP. RATE =200 Hz
* Ig, AND Ipp ARE MEASURED WITH TEKTRONIX CURRENT
PROBE P60I9 AND TYPE 134 AMPLIFIER, OR EQUIVALENT

92Cs-19942

Fig. 11 — Circuit used to measure saturated
switching times.
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Fig. 12 — Phase relationship between input
current and output current show-
ing reference points for specifi-
cation of switching times .




Power Transistors

File Number 492

High-Voltage, High Power
Silicon N-P-N Transistors

For Switching and Linear Applications
Features:

® Maximum safe-area-of-operation curves
m [ow saturation voltages
®u High voltage ratings:
Vcer[sus] = 300 V [2N6077]
= 275 V [2N6078]
=375 V [2N6079]
®m High dissipation ratings : Pr =45 W

The 2N6077, 2N6078, and 2N6079 are multiple epitaxial
silicon n-p-n transistors. Multiple-epitaxial construction
maximizes the voltampere characteristic of the device and
provides fast switching speeds.

These devices use the popular JEDEC TO-213AA package;
they differ mainly in voltage ratings, leakage-current limits,
and Vce(sat) ratings.

The 2N6077 is characterized for switching applications with
load lines in the active region. These applications include
sweep circuits and all circuits using the transistor as an
active voltage clamp.

Type 2N6078 is characterized for switching applications
with the load line extending into the reverse-bias region. Its
voltage ratings make this device useful for switching regula-
tors operating directly from a rectified 110-V or 220-V power
line. The unit is rated to take surge currents up to 5 A and
maintain saturation.

MAXIMUM RATINGS, Absolute-Maximum Values:

*COLLECTOR-TO-BASEVOLTAGE.........c.ccuvunnn Vceo
COLLECTOR-TO-EMITTER SUSTAINING VOLTAGE:

Withbase Open ... ...ovvinieiiii i iiiiinannnns Vceo(sus)
*  With reverse bias (Vee) of -1.5V ...... ..., Vcex(sus)

With external base-t3-emitter resistance (Reg) <50Q... Vcer(sus)
*EMITTER-TO-BASEVOLTAGE .......coivnuenvnennnnn Veso
*COLLECTOR CURRENT: le

ContinUOUS . . ..o vttt

Peak ... ..o e
*CONTINUOUS BASECURRENT .........cvvninianen, ls
*TRANSISTOR DISSIPATION: Pr

At case temperatures up to 25°C and Vezsup to 40 V. . . ..

At case temperatures up to 25°C and Vce above 40V .. ..

At case temperatures above 25°C and Vce above 40 V ..
*TEMPERATURE RANGE:

Storage & Operating (Junction) .....................
*PIN TEMPERATURE (During Soldering):

At distances =1/32 in. (0.8 mm)

fromcasefor 10smax. ......covvneninvnininnnnnnnns

* In accordance with JEDEC registration data format (JS-6, RDF-1).

2N6077, 2N6078, 2N6079

TERMINAL DESIGNATIONS

C
(FLANGE)

EX

92CS-27516

JEDEC TO-213AA

The 2N6079 is characterized for use in inverters operating
directly from a rectified 110-V power line. The leakage cur-
rent is specified at 450 volts; therefore the device can also
be used in aseries bridge configuration on a 220-V line. The
Veso rating of 9 volts eases requirements on the drive trans-
former in inverter applications. Storage time, an important
factor in the frequency stability of an inverter, is specified in
Fig. 12, which shows variation in storage time with variation
in load current from zero to maximum (4 A).

2N6077 2N6078 2N6079
300 275 375 v
275 250 350 v
300 275 375 "
300 275 375 \"
6 6 9 \
7 7 7 A
10 10 10 A
4 4 4 A
45 45 45 w
See Fig. 1
See Figs. 1,2, &3
65to+200 = °C
230 °C
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Power Transistors

2N6077, 2N6078, 2N6079

ELECTRICAL CHARACTERISTICS, Case Temperature (T¢) = 259C

Characteristic

Symbol

Test Conditions

Limits

DC
Collector
Voltage (V)

DC
Emitter
Voltage(V)

bc
Current
(A)

Type
2N6077

Type
2N6078

Vce

Vee | Ve

s

Min.

Tvp.

Typ.

Units

[Collector-Cutoff Current:
With base open

'cEO

250

0

mA

With base-emitter junction
reverse biased

IcEv

250
450

-15
15

I o

14
ol

mA

With base-emitter junction
reverse biased

cev
Tc = 1250C

250
450

-1.5
-1.5

®

o

mA

£ mitter-Cutoff Current

'eBO

—6

oo

mA

#

#

[Collector-to-Emitter
ISustaining Voltage
(see Figs. 15 & 16)
With base open

Vegolusib’

0.2

2750

3500

With external base-to-emitter
resistance (Rgg) = 50 2

chn(sus)b

0.2

3750

[Emitter-to-Base Voltage

VEBo

0.001

DC Forward-Current
Transfer Ratio

hEE

1.2

28

N
=}

28

#

[Base-to-Emitter
Saturation Voltage

Vgglsat)?

1.0
12

1.0

15

(=)

1.0

1.3

#

[Collector-to-Emitter
Saturation Voltage

Vcglsat)?

o dpw i o swi

0.15
0.25

0.15

0.8

o
@ N

oo 11

0.15

05

0.

| w! o

JOutput Capacitance (At 1 MHz)

Cobo

L

@
3

@
<)

bF

IMagnitude of Common
Emitter, Small-Signal, Short-
Circuit, Forward-Current
Transfer Ratio (f = 1 MH2)

e

0.2

ISecond Breakdown Collector
Current {With base forward
biased) Pulse duration
(non-repetitive) = 1's

Is/p®

50

0.9

0.9

09

Second Breakdown® Energy
(With base reverse biased)
Rp =50, L =100 uH

Es/pd

-4

0.45

mJ

Switching Times:
Delay
(See Figs. 10,17, & 18)

Vee=250 V

0.2°

0.02

0.02

0.02

Rise -~
(See Figs. 13, 17, & 18)

Ve =250V

0.2¢

0.3

0.3

03

Storage
(See Figs. 11, 12, 17g& 18)

Veg=250V

0.2¢

28

2.8

2.8

(See Figs. 14,17, & 18}

Ve =250V

0.2°

0.3

0.75

0.3

0.3

us

I Thermal Resistance
{Junction-to-Case)

fi.c

20

39

39

39

‘cw

a Pulsed; pulse duration < 350 us, Duty factor = 2%.

bCAUTION: The sustaining voltages VcgQ(sus), and VgEgRl(sus),
MUST NOT be measured on a curve tracer. These sustaining
voltages should be measured by means of the test circuit shown in

Fig. 15.

€ Ig/p is defined as the current at which second breakdown occurs at
a specified collector voltage with the emitter-base junction forward

biased for transistor operation in the active region.

2-162

d Eg/p is defined as the energy at which second breakdown occurs
under specified reverse bias conditions. Eg/p = 1/2 L12
series load or leakage inductance, and | is the peak collector current.

€ 1g} = Ig2 = value shown.

where L is a

* In-accordance with JEDEC registration data format (JS-6 RDF-1).




Power Transistors

2N6077, 2N6078, 2N6079

~——— PULSE OPERATION® ——
* I MAX (PULSED)

@
6|Ic (MAX) SO
CONTINUOUS e
$ 3 i
o% 7 Q
.
2 % 05 %5
’b-'
< s s
L ‘s CASE TEMPERATURE ( T¢)=25°C
(=]
5 E i+
[=4 L * FOR SINGLE NONREPETITIVE
z E w
w € 5
& 5
! 2
x 2 2
g A
I )
; 0.1
o 8
6
‘ VCEO MAX. = 250 V (2N6078)
2 VCEOQ MAX. = 275 V (2N6077)
VCEOQ MAX. = 350 V (2N6079)
0.0l e gpest e o8 S B
4 6 8 2 4
o s 800 2 4 686
COLLECTOR-TO-EMITTER VOLTAGE (Vcg)-V
92CS-19022

Fig.1—Maximum operating areas for all types.

* T MAX.(PULSED)

COLLECTOR CURRENT (Ic)—A

Veeo MAX. =250 V (2N6078

Vego MAX.= 275 V(2N6077)
VCED MAX= 350 V (2N6079)
0.01:

COLLECTOR-TO-EMITTER VOLTAGE (Vcg)—V
92C¢s-19023

Fig.2—Maximum operating areas for all types.

2-163




Power Transistors

2N6077, 2N6078, 2N6079

VoL e APLIES ONLY To. THE DisiPATION- ]
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2N6077, 2N6078, 2N6079
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Fig.15—Circuit used to measure sustaining voltages V¢ EQ(sus), Fig.16—0scilloscope display for ement of ining
VicER(sus) for all types. voltages (test circuit shown in Fig. 15).
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Power Transistors

File Number 676 2N6106-2N6111, 2N6288-2N6293, 2N6473-2N6476

EpitaXial'Base, Si"con TERMINAL DESIGNATIONS

N-P-N and P-N-P ) o S

VERSAWATT Transistors FAneE | O — ¢

General-Purpose Medium-Power Types for e

Switching and Amplifier Applications TOP VIEW 8

Features: 9205-39969

w Low saturation voltages

m» Complementary n-p-n and p-n-p types

= Maximum safe-area-of-operation curves specified
for dc operation

JEDEC TO-220AB

The 2N6106-2N6111, 2N6288-2N6293, and 2N6473- —
2N6476 are epitaxial-base silicon transistors supplied in a I

VERSAWATT package. The 2N6288-2N6293, 2N6473, and (FLANGE) O D
2N6474° are n-p-n complements of p-n-p types 2N6106-

2N6111, 2N6475, and 2N6476%, respectively. All these %
transistors are intended for a wide variety of medium-power ToP VIEW
switching and amplifier applications, such as series and

shunt regulators and driver and output stages of high- 92C5-40186

fidelity ampilifiers. JEDEC TO-220AA
The 2N6289, 2N6291, and 2N6293 n-p-n types and 2N6106,

2N6108, and 2N6110 p-n-p devices fit into TO-213AA

sockets. The remaining types are supplied in the JEDEC

TO-220AB straight-lead version of the VERSAWATT pack-

age. All of these devices are also available on special order

in a variety of lead-form configurations.

*Formerly RCA Dev. Nos. TA7784, TA8323, TA7783, TA8232,
TAT7782, TA8231, TA8444, and TA8723, respectively.

SFormerly RCA Dev. Nos. TA8210, TA7741, TA8211, TA7742,
TAB212, TA7743, TA8445, and TA8722, respectively.

MAXIMUM RATINGS, Absolute-Maximum Values:

2N6288 2N6290 2N6292
N-P-N 2N6289 2N6291 2N6293 2N6473 2N6474

P-N-P 2N6110f 2N6108f 2N6106% 2N6475% 2N6476%
2N6111%  2N6109f 2N6107%

T VB0 v et e 40 60 80 110 130 v
* Veex(sus)
Res=100Q, Ve =0 V.. oottt 40 60 80 110 130 \"
VEEO(SUS) v vttt ittt 30 50 70 100 120 \'
B S 5 A
Te(Te=108%C) Liiniiii it 7 4 A
B (Te=180%C) ittt e e 3 2 A
Py
TS 25%C e 40 w
Te>25°C<100°C oottt iiiiiie i iiien e eneenaens 16 w
T > 25%C ittt e e e Derate linearly 0.32 wW/°C
TaS25%C ot s 1.8 w
T 250 ittt e e e e e, Derate linearly 0.0144 w/eC
T I -  -65t0150 °C
T
At distances = 1/8 in. (3.17 mm) from case for 10 s max. .... 235 °C
*In accordance with JEDEC registration data. 1For p-n-p devices, voltage and current values are negative.
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2N6106-2N6111, 2N6288-2N6293, 2N6473-2N6476

ELECTRICAL CHARACTERISTICS At Case Temperature (T¢) = 25°C Unless Otherwise Specified

2-168

*

TEST CONDITIONS? LIMITS
2N6292 2N6290 2N6288
CHARAC- VOLTAGE| CURRENT | 2N6293 2N6291 2N6289 UNITS
TERISTIC Vdc A dc 2N6106¢ | 2N6108¢ 2N6110¢
2N6107¢ | 2N6109¢ 2N6111¢
Vce |Vee! Ic Ig |[MIN|MAX. | MIN{MAX. | MIN.|MAX.
IcER 75 o1 | - - -1 -
(Rgg =1002) 55 - - = 0.1 - -
35 -1 - -1 - - 101
(Rgg = 10082, 70 - 2 -1 - - -
Tc=150°C) 50 -1 - - 21 - -
30 - - - - - 2
ICEX 75 |-1.5 — 0.1 - - - —
(Rgg = 100 £2) 56 |-1.5 - | - -1 0a -1 -
375 |-1.5 -1 = - - - | oa mA
(Rge=100%, 70 [-1.5 -1 2 - - - -
Tc=150°C) 50 |-1.5 -1 - - 21 —-| -
30 |-1.5 N N _ 2
Iceo 60 o] - 1 - - - -
40 of - - - 1 - -
20 ol - | - N - 1
lEBO —5 0 — 1 — 1 - 1
Vceolsus)b 0.1a o[70 | - 50 | - 30| - v
VceR(sus)b 0.1a 80 | — 60 | - 40 | -
(Rgg =100 Q)
hgg 4 2a 30 150 - - - —
4 2.58 - - 30 [ 150 - -
4 3a I -] - 30 | 150
4 73 23| - 23| — 23| -
VgE 4 2a -1 18 -1 - -1 -
4 2.5a - - -1 18| -
4 3a - - - - -1 15
4 72 - 3 - 3 - 3 v
VcElsat) 2a | 02| - 1 -] - - -
252 [028] — | — - 1 -1 -
3a | 03] - | - -1 - - 1
72 3l - | 35| -| 35| -| 35
lhsel (f = 1 MHz)
2N6288-93 4 0.5 4 | - 4| - 4| -
2N6106-11 -4 -0.5 10| - 10| - 10| -
he ( f=50kHz) 4 0.5 20 | - 20 | - 20 | -
fr ‘
2N6288-93 4 0.5 10 | - 10| = 10| - MHz
2N6106-11 -4 —0.5 10 | - 10| - 0] -
Cobo f=1MHz) | 109 0 —| 250 —| 250 -] 250 pF
RgJC — 13128 | -|3125| -|3.125
Roua - 70| - 0| - 70l °c/w
* In accordance with JEDEC registration data. € Vg value,

@ Pulsed: Pulse duration = 300 us, duty factor = 0.018.
b CAUTION: The sustaining voltage Vg (sus) and Vcerfsus)

MUST NOT be measured on a curve tracer.

¢ For p-n-p devices, voltage and current

values are negative.




Power Transistors

2N6106-2N6111, 2N6288-2N6293, 2N6473-2N6476

ELECTRICAL CHARACTERISTICS At Case Temperature ( TC) = 25°C Unless Otherwise Specified

TEST CONDITIONS LIMITS
VOLTAGE|] CURRENT | 2N6474 2N6473
CHARACTERISTIC V dc Adc 2N6476¢ 2N6475¢ | UNITS
Vee|VBe| lc Ig {Min.|] Max. | Min.| Max.
ICER 120 - 0.1 - -
(Rgg =100 £2) 100 - — - 0.1
(Rgg =100 Q 120 - 2 - -
Tc=100°C) 100 -] - - 2
* IcEX 120 |-1.5 - 0.1 — -
(Rgg =100 ) 100 |-1.56 - - — 0.1 mA
(Rgp =100, 120 |15 - 2 - —
T =100°C) 100 [-1.5 - - - 2
* Iceo 60 0 - 1 — -
50 0 — — — 1
* leBO -5 0 — 1 — 1
* [Vegplsus)b 01a 1 o |20 - 100 | —
VCER(SUS)b v
(Rgp=100%2) 0.1a 130 — 110 —
* hege 4 1.5a 15 150 15 150
25 4a 2 — 2 —
*1Vee 4 154 - 2 | - 2
2.5 4a — 3.5 — 3.5 Vv
* Vcel(sat) 152 (015 | — 1.2 — 1.2
4a 21 - 2.5 — 2.5
* Ihfel (f=1MHz)
2N6473-74 4 0.5 4 — 4 -
2N6475-76 —4 0.5 5 — 5 —

* hte (f=50kHz) 4 0.5 20 - 20 —

fr
2N6473-74 4 0.5 4 - 4 — MHz
2N6475-76 -4 | 0.5 5 — 4 —

* Cobo (f=1 MHz) 10¢ 0 - 250 - 250 pF
R@JC — |3.125 — 13.125 °c/W
RBJA — 70 - 70

* |n accordance with JEDEC registration data c VCB value.

@ Pulsed: Pulse duration = 300 ys, duty factor =0.018,

b CAUTION: The sustaining voltage VCEO(sus) are VCER(sus) ® For p-n-p devices, voltage and current

MUST NOT be measured on a curve tracer. values are negative.
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2N6106-2N6111, 2N6288-2N6293, 2N6473-2N6476
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2N6106-2N6111, 2N6288-2N6293, 2N6473-2N6476
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2N6106-2N6111, 2N6288-2N6293, 2N6473-2N6476
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2N6106-2N6111, 2N6288-2N6293, 2N6473-2N6476
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2N6106-2N6111, 2N6288-2N6293,
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2N6106 — 2N61171.
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Fig. 22 - Typical output characteristics for
2N6473 and 2N6474.




Power Transistors

2N6106-2N6111, 2N6288-2N6293, 2N6473-2N6476
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Fig. 23 - Typical output characteristics for
2N6475 and 2N6476.
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Fig. 25 - Typical gain-bandwidth product for
2N6288 — 2N6293.
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Fig. 27 - Circuit used to measure sustaining
voltage Vg plsus) for all types.
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Fig. 24 - Typical gain-bandwidth product 2N6106 —
2N6111, 2N6475, and 2N6476.
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Fig. 26 - Typical gain-bandwidth product for
2N6473 and 2N6474.
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Note: Curve will be inverted and polarity reversed
for p-n-p types. The sustaining voltage,
VCER (sus), is accepatble when the traces fall to
the right and above the designated points:
Point A: 2N6110,2N6111,2N6288,2N6289
Point B: 2N6108,2N6109,2N6290,2N6291
Point C: 2N6106,2N6107,2N6292,2N6293
Point D: 2N6475,2N6473
Point E: 2N6476,2N6474

Fig. 28 - Oscilloscope delay