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A New Approach To Data Service . ..
1975 RCA Solid State DATABOOKS

Seven textbook-size volumes covering all current commercial
RCA solid-state devices (through January 1, 1975)

Linear Integrated Circuits and DMOS Devices

(Dataonly) ..ot i, SSD-201C
Linear Integrated Circuits and DMOS Devices

(Application Notesonly) .................... SSD-202C
COS/MOS Digital Integrated Circuits .. ......... SSD-203C
Power Transistors . . .........0covuuuiinnnnn. SSD-204C
RF/Microwave Devices . .. ................... SSD-205C
Thyristors, Rectifiers,and Diacs .............. SSD-206C
High-Reliability Devices ..................... SSD-207C

Announcement “Newsletter: “What’'s New in Solid State'’
Availabe FREE to all DATABOOK users. '

“Bingo-type Response-Card Service’’ included with News-
letter Available FREE to all DATABOOK users.

Update Mailing Service available by subscription.
Indexed Binder available for Update Filing.

NOTE: See pages 3 and 4 for additional information on this
total data service. To qualify for Newsletter mailing,
use the form on page 4 (unless you received your
DATABOOK directly from RCA). You must qualify
annually since a new mailing list is started for each
edition of the DATABOOKS.



RGA
Power Transistors

This DATABOOK contains complete data and
related application notes on power transistors
presently available from RCA Solid State Division
as standard products. For ease of type selection,
product matrix charts are given on pages 11-25.
Data sheets are then included in type-number
sequence, followed by dimensional outlines and
suggested mounting hardware for all types, by
application notes in numerical order, and finally by
a comprehensive subject index.

To simplify data reference, data sheets are arranged
as nearly as possible in numerical-alphabetical-
numerical sequence of type numbers. Because
some data sheets include more than one type
number, however, some types may be out of
sequence. If you don't find the type you're looking
for where you expect it to be, please consult the
Index to Devices on pages 6-9.
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RCA Solid State
Total Data Service System

The RCA Solid State DATABOOKS are supplemented throughout
the year by a comprehensive data service system that keeps you
aware of all new device announcements and lets you obtain as much
or as little product information as you need — when you need it.

New solid-state devices and related publications announced during
the year are described in a newsletter entitled “What's New in Solid
State”. |If you obtained your DATABOOK(s) directly from RCA,
your name is already on the mailing list for this newsletter. |f you
obtained your book(s) from a source other than RCA and wish to
receive the newsletter, please fill out the form on page 4, detach it,
and mail it to RCA.

Each newsletter issue contains a “bingo’’-type fast-response form for
your use in requesting information on new devices of interest to you.
If you wish to receive all new product information published
throughout the year, without having to use the newsletter response
form, you may subscribe to a mailing service which will bring you all
new data sheets and application notes in a package every other
month. You can also obtain a binder for easy filing of all your
supplementary material. Provisions for obtaining information on the
update mailing service and the binder are included in the order form
on page 4.

Because we are interested in your reaction to this approach to data
service, we invite you to add your comments to the form when you
return it, or to send your remarks to one of the addresses listed at
the top of the form. We solicit your constructive criticism to help us
improve our service to you.



Order Form for “What's New in Solid State”
and for further information on Update Mailings and Binders

Please fill out just one copy of this form, and mail it to:
(a) from U.S.A. and Canada: .
RCA Solid State Division

Box 3200
Somerville, N. J., U.S.A. 08876

(b) from Latin America and Far East:

RCA Solid State
International Sales
Somerville, N. J., U.S.A. 08876

(c) from United Kingdom, Europe, Middle East, and Africa:

RCA Limited RCA s.a.
Sunbury-on-Thames or 4400 Herstal
Middlesex TW16 7HW, England Liege, Belgium

O Please add my name to the mailing list for ““What’s New in Solid State’’

O Please send me details on obtaining update mailings for my DATABOOKS
and a binder for filing of supplementary material.

wome L LI TITTTITTTT] CLT]

(Last) (Initials)

compory L L LI LTI II T
paaress L LI LI

(Number) (Street, RFD, P.O. Box)
comes L L L LI LTI LI
Business [ ;
(City) (State or Prov.)
) (Country) (Zip or Pstl. Zone)
Function: {Check One) Activity: (Check One) Product Interest: .
(Indicate order of interest if
ADE ve/Admini ion AQ d more than one is marked)
B O Purchasing/Procurement ‘B 0 Communication AE Linear IC’s
C a Research/Development C O Instrumentation/Control . s
DO Design Engineer D O Computer/Data Processing BE Digital 1C’s, COS/MOS
E D Application/C E O C . Peripheral c[[Joigital 1€'s, Bipotar
Engineer F O Automotive i "
F O Production/Manufacturing G O Industrial DE Thyristors/Rectifiers
Toguct ical . .
G D Documentation/Library r g 'F?::’P:fch EE Liquid Crystals
HO Raliability;?A J O Transportation F[[]semiconductor Diodes
| O Education/Training 1 i .
J O Program/Project M. ': g ‘(Eonsumer,, E ectronic GE RF Power Semiconductors
K O Marketing MO Space H[JmosFeTs
N O Ordnance st
0 G Avionics | E Power Trans'vs o'rs )
P O Electronic Warfare J E Power Hybrid Circuits
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Index to Power Transistors and Power Hybrid Circuits

P Collector-to-

Type No. age Base Voltage
(Max.) — V

2N697 28 60
2N699 30 120
2N918 33 30
2N1479 37 60
2N1480 37 100
2N1481 37 60
2N1482 37 100
2N1483 40 60
2N1484 40 100
2N1485 40 60
2N1486 40 100
2N1487 44 60
2N1488 44 100
2N1489 a4 60
2N1490 44 100
2N1613 48 75
2N1711 53 75
2N1893 57 120
2N2015 63 100
2N2016 63 130
2N2102 48 120
2N2270 66 60
2N2405 57 120
2N2857 70 30
2N2895 74 120
2N2896 74 140
2N2897 74 60
2N3053 80 60
2N3054 85 90
2N3055 92 100
2N3263 99 150
2N3264 99 120
2N3265 99 150
2N3266 99 120
2N3439 104 450
2N3440 104 300
2N3441 109 160
2N3442 16 160
2N3478 124 30
2N3583 128 250
2N3584 128 375
2N3585 128 500
2N3600 33 30
2N3771 135 50
2N3772 135 100
2N3773 143 160
2N3839 151 30
2N3878 155 120
2N3879 155 120
2N4036 162 90
2N4037 162 -60
2N4063 104 450
2N4064 104 300
2N4240 128 500 -
2N4314 162 -90
2N4347 116 140
2N4348 143 140
2N5034 168 55
2N5035 168 55
2N5036 168 70
2N5037 168 70
2N5038 174 150
2N5039 174 120
2N5109 181 40
2N5179 187 20
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Power
Dissipation
(Max.) - W

N o
oo aagNoN

115

20
30
24
28
10

10
25
17
0.2
25

25
25
03
150
150

140
35
0.3

DC Current
Transfer
Ratio

40-120
40-120
20 min.
20-60

20 min.

35-100
35-100
20-60
20-60

35-100

35-100
15-45
15-45
25-75
25-75

20 min.

35 min.
40-120
156-50
15-50

20 min.
50-200
60-200
30-150
40-120

60-200
50-200
50-250
25-150
20-70

25-75
20-80
25-75
20-80
40-160

40-160
25-100
20-70

25-150
40 min,

25-100

25-100

20-150
15-60
15-60

15-60
30-150
50-200

20-80
20-200

50-250
40-160
40-160
30-150
50-250
15-60
1560
20-80
20-80
20-80

20-80
50-200
30-150
40-120
25-250

Data
Sheet
File No.

16
22
83
135
135

135
135
137
137
137

137
139
139
139
139

106
26
34
12
12

106
24
34
61

143

143
143
432
527
524

54

54
54
64

529
528
77
138

138
138
83

525
525

526
229
766
766
216

216

138
216

528
526
244
244
244

244
698
698
281
288

Type No.

2N5189
2N5202
2N5239
2N5240
2N5262

2N5293
2N5294
2N5295
2N5296
2N5297

2N5298
2N5320
2N5321
2N5322
2N5323

2N5415
2N5416
2N5490
2N5491
2N5492

2N5493
2N5494
2N5495
2N5496
2N5497

2N5575
2N5578
2N5671
2N5672
2N5781

2N5782
2N5783
2N5784
2N5785
2N5786

2N5804
2N5805
2N5838
2N5839
2N5840

2N5954
2N5955
2N5956
2N6032
2N6033

2N6055
2N6056
2N6077
2N6078
2N6079
2N6098
2N6099
2N6100
2N6101

2N6102

2N6103
2N6106
2N6107
2N6108
2N6109

2N6110
2N6111
2N6175
2N6176
2N6177

P Collector-to-
'::e Base Voltage
© (Max.) -V
192 60
165 120
196 300
196 375
202 75
207 80
207 80
207 60
207 60
207 80
207 80
214 100
214 75
214 -100
214 -75
220 -200
220 -350
225 60
225 60
225 75
225 75
225 60
225 60
225 90
225 90
231 70
231 90
237 120
237 150
242 -80
242 €5
242 -45
242 80
242 65
242 45
253 300
263 375
258 275
258 300
258 375
264 -85
264 -70
264 50
27 120
21 150
277 60
277 80
281 300
281 275
281 375
287 70
287 70
287 80
287 80
287 45
287 45
293 80
293 -80
293 60
293 -60
293 40
293 40
304 300
304 350
304 450

Power
Dissipation
(Max.) = W

5
35
100
100
5

36
36
36
36
36

36
10
10
10
10

10
10
50
50
50

50
50
50
50
50

300
300
140
140
10

10
10
10
10
10

110
110
100
100
100

40
40
40
140
140

100
100
45
45
45

75
75
75
75
75

75
40
40
40
40

40
20
20
20

DC Current
Transfer
Ratio
30 min,
10-100
20-80
20-80
35 min.

30-120
30-120
30-120
30-120
20-80

20-80
30-130
40-250
30-130
40-250

30-150
30-120
20-100
20-100
20-100

20-100
20-100
20-100
20-100
20-100

10-40
10-40
20-100
20-100
20-100

20-100
20-100
20-100
20-100
20-100

10-100
10-100
8-40
10-50
10-50

20-100

20-100

20-100
10-50
10-50

100-18000
100-18000
12-70
12-70
12-50
2080
20-80
20-80
20-80
15-60

15-60
30-150
30-150
30-150
30-150
30-150
30-150
30-190
30-150
30-150

Data
Sheet
File No.

296
766
321
321
313

322
322
322
322
322

322
325
325
325
325

336
336
353
353
353

353
353
353
353
353

359
359
383
383
413

413
413
413
413
413

407
407
410
410
410

675
675
675
462
462

563
563
492
492
492

485
485
485
485
485

485
676
676
676
676

676
676
508
508
508



Index to Power Transistors and Power Hybrid Circuits (Cont'd)

Type No.

2N6178
2N6179
2N6180
2N6181
2N6211

2N6212
2N6213
2N6214
2N6246
2N6247

2N6248
2N6249
2N6250
2N6251
2N6253

2N6254
2N6257
2N6258
2N6259
2N6260

2N6261
2N6262
2N6263
2N6264
2N6288

2N6289
2N6290
2N6291
2N6292
2N6293

2N6354
2N6371
2N6372
2N6373
2N6374

2N6383
2N6384
2N6385
2N6386
2N6387

2N6388
2N6389
2N6467
2N6468
2N6469

2N6470
2N6471
2N6472
2N6473
2N6474

2N6475
2N6476
2N6477
2N6478
2N6479

2N6480
2N6481
2N6482
2N6486
2N6487

2N6488
2N6489
2N6490
2N6491
2N6496

No.

310
310
310
310
318

318
318
318
323
323

323
332
332
332
92

92
135
135
143

85

85
116
109
109
293

293
293
293
293
293

339
345
264

264

350
350
350
356
356

356
362
264
264
323

323
323
323

293

293
293
366
366
372

372
372
372
379
379

379
379
379
379
174

Collector-to-
Base Voltage
{Max.) — V
100
75
-100
-75
-275

-350

-400
450
-70
-90

-110
300
375
450
55

100
50
100
170
50

90
170
140
170

40

40
60

80
80

150
50

70
90

40

80
40

80
20
-110
-130
50

70
90
110
130

-110
-130
140
160
100

100
100
100
50
70

90
-50
-70

150

Power
Dissipation
(Max.) - W

25
25
25
25
35

35

35

20
125
125

125
175
175
175
1156

150
150
250
250
29

50
150
20
50
40

40
40
40
40
40

140
17
40
40
40

100
100
100
40
40

40
0.2
40
40
125

125
125
125
40
40

40
40
20
25
50

50
67
67
75
75

75
75
75
75
140

DC Current
Transfer
Ratio
30-130
40-250
30-130
40-250
30-175

30-175
30-150
10-100
20-100
20-100

20-100
20-100
20-100
20-100
20-70

20-70
15.76
20-60
15-60
20-100

25-100
20-70
20-100
20-60
30-150

30-150
30-150
30-150
30-150
30-150

20-150
15-60
20-100
20-100
20-100

1000-20000
1000-20000
1000-20000
1000-20000
1000-20000

1000-20000
25-250
15-150
15-150
20-150

20-150
20-150
20-150
15-150
16-150

15-150
15-150
25-100
25-100
20-300

20-300
20-300
20-300
20-150
20-150

20-150
20-150
20-150
20-150
12-100

Data
Sheet
File No.
562
562
562
562
507

507
507
507
677
677

677
523
523
523
524

524
525
525
526
527

527
528
529
529
676

676
676
676
676
676

582
607
675
675
675

609
609
609
610
610

610
617
675
675
677

677
677
677
676
676

676
676
680
680
702

702
702
702
678
678

678
678
678
678
698 °

Type No.

~2N6500
2N6510
2N6511
2N6512
2N6513

2N6514
40250
40250V1
40251
40309

40310
40311
40312
40313
40314

40315
40316
40317
40318
40319

40320
40321
40322
40323
40324

40325
40326
40327
40328
40346

40346V1
40346V2
40347
40347V1
4034V2

40348
40348V1
40348Vv2
40349
40349Vv1

40349Vv2

40360

40361
40362
40363

40364
40366
40367
40368
40369

40372
40373
40374
40375
40385

40389
40390
40391
40392
40394

40406
40407
40408
40409
40410

Page
No.

155
385
385
385
385

385
391
391
391
395

395
395
395
395
395

395
395
395
395
395

395
395
395
395
395

395
395
395
395
402

402
402
405
405
405

405
405
405
405
405

405
395
395
395
395

395
411
a1
a1
a1

85
109
128
155
a1

80
104
162
80
162

416
416
416
416
416

Collector-to-
Base Voltage
(Max.) = V
120
250#
300#
350#
400#

350#
50
50
50

18*
35"
30"
60#

300#

40*

35*
40#
40*
300#
-40*
40*
300#
300#
10*
35*

35*
40*
300#
300#
175#

175#
175#
60
60
60

g0
90
90
160
160

160
70*

70#
-70#
704#

60#
120
100
100
100

20
160
250
120
450

300
-60
60

-50*
50*
90*
90#
-90#

Power
Dissipation
(Max.) — W

35
125
125
125
125

125
29

5.8

117

117

35
10

10

8.75
4.4
1.7

8.75
4.4
1.7
8.75
44

1.7

115
35

25
75

25
25
58
5.8

35
35
3.5

WW == NN

DC Current
Transfer
Ratio

15-60
10 min.
10 min.
10 min.
10 min,

10 min.
25-100
25-100
25-100
70-350

20-120
70-350
20-120
40-250
70-350

70-350
20-120
40-200
50 min.
35-200

40-200
25-200

75 min.
70-350
20-120

12-60
40-200
40-250
40 min.
25 min.

25 min.
25 min.
25-100
25-100
25-100

30-125
30-125
30-125
30-125
30-125

30-125
40-200
70-350
35-200
20-70

35-175
40-120
35-100
35-100
25-75

25-150
25-100
40 min.
50-200
40-160

50-250
40-160
50-250
50-250
50-250

30-200
40-200
40-200
50-250
50-250

Data
Sheet
File No.

766
848
848
848
848

848
12
112
112
78

78
78
78
78
78

8
78
78
78
78

78
78
78
78
78

78
78
78
78
21

21
21
88
88
88

88
88
88
88
88

88
78
78
78
78

78
215
215
215
215

527
529
138
766
215

432

216
432
216

219
219
219
219
219



Index to Power Transistors and Power Hybrid Circuits (Cont’d)

Type No.

40411
40412
40412V1
40412v2
40537

40538
40539
40542
40543
40544
40594
40595
40608
40611

40613

40616
40618
40621
40622
40624

40625
40627
40628
40629
40630

40631
40632
40634
40635
40636

40829
40830
40831
40850
40851

40852
40853
40854
40885
40886

40887
40894
40895
40896
40897

40910
40911
40912
40913
40915

41500
41501
41502
41503
41504

41505
41506
43104
CH2102
CH2270

CH2405
CH3053
CH3439
CH3440
CH4036
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Page
No.

416
402
402

422

422
425
428
428
425
432
432
435
432
432

432
432
432
432
432

432
432
432
432
432

432
432
432
432
432

264
264
264
439
439

439
439
439
304
304

304
443
443

443

85
85
109
109

452
456
459
462
465

468
47
475
698
698

698
698
698
698
698

Collector-to-
Base Voltage
{Max.) -V

90#
250#
250#
250#
-55#

-65#
55#
50#
60#
50#
954
953
40
25*
25*
32*
30*
32
40
45*

45*
55*
55*
35#
40#

45#
60#
-75#
75#
95#

80
-70
50
450
450

450
450
450
300
350

450
20
20

20
50

140
170
35

35
-35
30*
-30*
35#
200*
200
160
60*
45*
90*
30"
325*
250*
65"

Power
Dissipation
(Max.) — W

150
10
4
10
5

5
5
83
83
7

10
10
3.5
5
36

36
36
36
50

3.5
50
35
36
36

36
50
5
5
115

40
40
40
35
45

100
100
110
20
20

20
0.3
03
0.3
03

29
50
20
50
0.2

40
40
3
1
36

20
100
150

DC Current
Transfer
Ratio

35-100
40 min.
40 min.
40 min.
50-300

15-90
1590
20-70
20-70
35-200

70-350
70-350
35-120
70-500
30-120

70-500
30-120
25-100
25-100
20-100

100-300
20-100
100-300
20-70
20-70

20-70
20-70
50-250
50-250
20-70

20-100
20-100
20-100
25 min.
12 min.

12 min.
10 min,
10 min.
30-190
30-150

30-150
50-250
40-250
27-250
70-250

20-100
25-100
20-100
20-60
20 min.

25 min.
25 min.
30 min.
20 min.
25 min.

20 min.
8 min.
15-60

50 min.
50 min.

50 min.
50 min.
30 min.
30 min.
35 min.

Data
Sheet
File No.

219
211
21
211
302

302
303
304
304
303

358
358
356
358
358

358
358
358
358
358

358
358
358
358
358

358
358
358
358
358

675
675
675
498
498

498
498
498
508
508

508
548
548
548

527
527
529
529
574

772
770
773
774
775

m
776
622
632
632

632
632
632
632
632

Type No.

CH4037
CH5320
CH5321
CH5322
CH5323
CH5262
CH6479
HC2000H
HC2500
RCA1A01

RCA1A02
RCA1A03
RCA1A04
RCA1A05
RCA1A06

RCA1A07
RCA1A08
RCA1A09
RCA1A10
RCA1A11

RCA1A15
RCA1A16
RCA1A17
RCA1A18
RCA1A19

RCA1BO1
RCA1B04
RCA1B0S
RCA1B06
RCA1B07

RCA1B08
RCA1C03
RCA1C04
RCA1C05
RCA1C06

RCA1C07
RCA1C08
RCA1C09
RCA1C10
RCA1C11

RCA1C12
RCA1C13
RCA1C14
RCA1E02
RCA1E03

RCA29

RCA29A
RCA29B
RCA29C

Page
No.

698
698
698
698

698

698
698
704
709
479

479
479
479
479
479

479
479
479
479
479

479
479
479
479
479

489
493
498
503
507

507
512
512
515
515

519
519
523
527
527

512
512
532
536
536

538
538
538
538

RCA29/SDH 542
RCA29A/SDH 542
RCA29B/SDH 542
RCA29C/SDH 542

RCA30
RCA30A

RCA30B
RCA30C
RCA31

RCA31A
RCA31B

RCA31C

548
548

548
548
552
552
562

652

RCA31/SDH 556
RCA31A/SDH 556
RCA31B/SDH 556
RCA31C/SDH 556

Collector-to-
Base Voltage
(Max.) — V

40*
80
55*
-80*
-55*
35+
60*
75m
75"
70*
50*
95
95
-75
75

50
-50
175*
-175*
175*

100*

-100*
90*
10*
-10*

95
225
275
120

80

80
120
-120

-60

75
-75
75
40
40

140
-140
60
200
-200

40

80
100
40

80
100
40
-60

-80
-100
40

80
100
40

80
100

Power
Dissipation
(Max.) — W

<100

115
150
150
150
100

100
40
40
40
40

75
75
75
40
40

40
40
50
35
35

30
30
30
30
36

36
36
50
30
30

30
30
40
40
40

40
36
36
36
50

DC Current
Transfer
Ratio

35 min.
30 min.
30 min. *
30 min.
30 min.

30 min.
40 min.
7A%
7A%
40-200

30-200
70-300
70-300
50-250
50-250

50-250
70-250
20-100
40-250
40-250

20-100
40-250
40-200
40-250
40-250

20-70
1575
1575
10-50
1000-15000

1000-15000
50-250
50-250
20-120
20-120

20-120
20-120
20-120
50-250
50-250

40-250
40-250
20-70
30-150
30-150

15-75
15-75
15-75
15-76
40 min.

40 min.

40 min.

40 min.
16-756
15-75

15-75
15-75
10-50
10-50
10-50

10-50
25 min.
25 min.
25 min.
25 min.

Data
Sheet
File No.

632
632
632
632
632

632
632
566
681
651

651
651
651
651
651

651
651
651
651
651

651
651
651
651
651

647
649
650
648
791

791
652
652
644
644

646
646
645
642
642

652
652
643
653
653

583
583
583
583
792

792
792
792
584
584

584
584
685
585
585

585
793
793
793
793



Index to Power Transistors and Power Hybrid Circuits (Cont’d)

Page Collector-to- Powser DC Current  Data age Collector-to- Power DC Current Data

Type No. N Base Voltage Dissipation ~ Transfer ~ Sheet | Type No. o Base Voltage Dissipation  Transfer  Sheet
(Max.) =V (Max.) - W Ratio File No. * (MaxJ) -V (Max.) - W Ratio  File No.

RCA32 562 -40 40 10-50 586 RCP111D 639 350 6.25 50-300 822
RCA32A 562 60 40 10-50 586 RCP113A 639 200 6.26 30-150 822
RCA32B 562 -80 40 10-50 586 RCP113B 639 250 6.25 30-150 822
RCA32C 562 -100 40 10-50 586 RCP113C 639 300 6.25 30-150 822
RCA41 566 40 65 15-75 587 RCP113D 639 350 6.25 30-150 822
RCA41A 566 60 65 15-75 587 RCP115 639 100 6.25 50 min, 822
RCA41B 566 80 65 15-75 587 RCP115B 639 250 6.256 50 min. 822
RCA41C 566 100 65 15-75 587 RCP117 639 100 6.25 20 min. 822
RCA41/SDH 570 40 75 30 min. 794 RCP117B 639 250 6.25 20 min. 822
RCA41A/SDH 570 60 75 30 min. 794 RCP700A 649 -55 10 50-250 821
RCA41B/SDH 570 80 75 30 min. 794 RCP7008B 649 85 10 50-250 821
RCA42 574 40 65 15-75 588 RCP700C 649 -105 10 50-250 821
RCA42A 574 -60 65 15-75 588 RCP700D 649 <125 10 50-250 821
RCA42B 574 -80 65 15-75 588 RCP701A 659 55 10 50-250 820
RCA42C 574 -100 65 15-75 588 RCP701B 659 85 10 50-250 820
RCA120 578 60 60 1000 min. 840 RCP701C 659 105 10 50-250 820
RCA121 578 80 60 1000 min. 840 RCP701D 659 125 10 50-250 820
RCA122 578 100 60 1000 min. 840 RCP702A 649 -65 10 30-150 821
RCA125 583 -60 6 1000 min. 841 RCP702B 649 -85 10 30-150 821
RCA126 583 -80 6 1000 min. 841 RCP702C 649 -105 10 30-150 821
RCA410 587 200 125 30-90 509 RCP702D 649 -125 10 30-150 821
RCA411 592 300 125 30-90 510 RCP703A 659 55 10 30-150 820
RCA413 597 400 125 20-80 511 RCP703B 659 85 10 30-150 820
RCA423 602 400 125 30-90 512 RCP703C 659 105 10 30-150 820
RCA431 607 400 125 15-35 513 RCP703D 659 125 10 30-150 820
RCA1000 612 60 90 750 min. 594 RCP704 649 -45 10 50 min. 821
RCA1001 612 80 90 750 min. 594 RCP704B 649 -85 10 50 min. 821
RCA3054 615 90 36 25-100 618 RCP705 659 45 10 50 min. 820
RCA3055 615 100 75 20-70 618 RCP705B 659 85 10 50 min. 820
RCA3441 622 140 36 20-150 666 RCP706 649 -45 10 20 min, 821
RCA6263 622 160 36 20-150 666 RCP706B 649 -85 10 20 min. 821
RCA8203 627 -40 60 1000-20,000 835 RCP707 659 45 10 20 min, 820
RCA8203A 627 -60 60 1000-20,000 835 RCP707B 659 85 10 20 min. 820
RCA8203B 627 80 60 1000-20,000 835 RCS242 669 50 115 20 min. 778
RCA8350 633 -40 70 1000-20,000 861 RCS559 673 -275 35 10-100 782
RCA8350A 633 -60 70 1000-20,000 861 RCS560 673 -250 35 7.5 min. 782
RCA8350B 633 80 70 1000-20,000 861 RCS564 678 300 175 5 min. 779
RCP111A 639 200 6.25 50-300 822 RCS880 685 -150* 0.75 20-150 777
RCP111B 639 250 6.25 50-300 822 RCS881 689 -250 0.75 20 min. 780
RCP111C 639 300 6.25 50-300 822 RCS882 693 -350 75 20 min. 781
" = Vceo
# = Vcer
® = Supply Voltage

n

Output Current



rAppIication Notes for Power Transistors
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MONOLITHIC DARLINGTON TYPES
|Ct0 10APTt0100W hFE to 1000 min.

lc=—10 A max. I =8 A max. 1. =8 A max. Ic=10'A max. =10 A max. e =10 A max.
Py =60 W max. Py'= 90 W max. Py =60 W max. Py =100 W max. Py = 60 W max. Py =70 W max.
VERSAWATT (TO-3) VERSAWATT (TO-3) VERSAWATT (TO-3)
(T0-220) (T0-220) (TO-220)
130 x 1304 136 x 136 136 x 136 136 x 136 136 x 136 136 x 136
Family Designation
RCA8203 2N6385 TA8904 2N6385 2N6388 RCA8350
[P-N-P] [N-P-N] [N-P-N] [N-P-N] [N-P-N] [P-N-P]
RCA8203 RCA1000 RCA122 2N6383 2N6386 RCA8350
VgeRlsus) = —40V | Vcgolsus) =60V | VegRfisus) =100V | Vipalsus) =40V | Vegplsus) =40V | Vegglsus) = —40 Vv
hISE R 1000-20,000 hgg = 1000 min. hgg = 1000 min. hFcE 2 1000 min. hgg = 1000 min. hgg = 1000-20,000
@-3A @3A @3A @5A @3A @-5A
fr = 20 MHz min. “ton = 1 s typ. fr = 20 MHz min. ton = 1Hs typ ton = 1 Ms typ. f1 =20 MHz min.
lc=-8A te = 3 Us typ. ty = 3 Us typ, t =3 Ms typ.
tg=1Ms typ. tg =1 s typ. tg=1 s typ.
1c=10A Ic=10A,Pr=40W
CT CT
File No. 835 File No. 594 File No. 840 File No. 609 File No. 610 File No. 861
RCA125 RCA1001 2N6055 RCA120 RCA8350A
Veeo = —60V Vgeolsus) =80V Vceoplsus) = 60 V VeeRlsus) =60V | Veeglsus) = 60V
hgg = 1000 min. hgg = 1000 min. heg = 750 min. -hgg = 1000 min. | hgg = 1000-20,000
@-3A @3A @4A @3A ‘@-5A
fr =20 MHz min. ton = 1 Ms typ. ton = 1 Ms typ. fy = 20 MHz min. f1 =20 MHz min.
Ic=—-8A ty = 3 Us typ. tg = 3 s typ. 1.=8A
tg=1 s typ. tg=1[s typ. Pr=60W
1.=8A
File No. 841 _ File No. 594 File No. 563 File No. 840 File No. 861
RCA8203A 2N6384 2N6387 RCA8350B
VcgR(sus) = —60 V Vegolsus) =60V | Vegplsus) =60V VegRlsus) = —80V
thEE 1000-20,000 hgg = 1000 min. | hgg = 1000 min. hgg = 1000-20,000
@-5A @5A @5A @-5A
f1 =20 MHz min. ton = 1 Ms typ. ton = 1 Hs typ. fy = 20 MHz min.
lc=—10A tg =3 Ms typ. = 3 Us typ.
ts= 1 Us typ. tg =1 ls typ.
1.=10A 1.=10A,Pr=40W
CcT CcT
File No. 835 File No. 609 File No. 610 File No. 861
RCA126 2N6056 RCA121
v =-80V Vegofsusl =80V | v, (sus) = 80 V
CEO CEOQ CER
hgg = 1000 min. hgg =750 min. hgg = 1000 min.
@-3A @4A @3A
'T =20 MHz min. ton = 1 Ms typ. f1 = 20'MHz min.
Ic=—-8A te =3 s typ. 1.=8A
tg=1 s typ. Pr=60W
1.=8A
File No. 841 File No. 563 File No. 840
RCA8203B 2N6385 2N6388
Vegp(sus) = -80 V Veeolsus) =80V} Vegplsus) =80 V
hgg = 1000-20,000 hgg = 1000 min. hg g = 1000 min.
FE FE FE
@-5A @5A @5A
f1 = 20 MHz min. ton = 1 Ms typ. ton = 1 Ms typ.
Ie=—10A te = 3 Ms typ. t¢= 3 ls typ.
te=1 s typ. tg=1Us typ.
1z=10A Ic=10A,Pyr=40W
CcT CT
File No. 835 File No. 609 File No. 610
A Pellet size—values shown are edge di CT-C y Type availabl

in thousands-of-an-inch (mils).

1



HOMETAXIAL-BASE N-P-N POWER TYPES
Icto80A...PTt0300W...Vcp to 170V

12

1.= 1.5 A max. le= 1.5 A max. Ic= 1.5 A max. 1,= 3.5 A max. 1= 4 A max. b .
Py =5 W max. Py =8.75W max. Pr =8.75 W max. P1 =10 W max. P1 =50 W max. \'/rE_RSAW:“I?;.
(TO-39)* (TO-39)*. (TO-39)* (TO-39)* (TO-66)**
(T0-220) _
90 x 904 90 x 90 90 x 90 90 x 90 130 x 130 130 x 130
Family Designation
2N1482 2N 1482 40349 2N5786 2N 3054 2N5298
2N1479® 40347 40349 2N5786® 40250 41504
\ =60V v {sus) =60 V V (sus) =160V | V, (sus) =45 vV \ (sus) =50 V \ (sus) =35V
CEV EV CEV CER CEV CER
hpg = 20-60 h,SE = 25-100 heg = 30125 hgg = 20-100 heg = 25-100 hgg = 25 min.
@ 200 mA @ 450 mA @ 150 mA @16A @15A @1A
f = 1.5 MHz typ. fr = 1.5 MHz typ. fr = 1 MHz min. 1= 1.2 MHz typ. 1 = 0.8 MHz min.
T T T T T
Pr=20W
CcT CcT
File No. 135 File No. 88 File No. 88 File No. 413 File No. 112 File No. 775
2N1481® 40348 2N5785® 2N6260 2N5295
Vegy = 60V Vegylsus) = 90 V Veerlsus) =65V | Vepylsus) = 50 v 2N5296
heg = 35-100 hgg = 30-125 hgg = 20-100 hgg = 20-100 VcgRfsus) =50 V
@200 mA @300 mA @1.2A @15A hgg = 30-120
f1 = 1.5 MHz typ. f1 = 1 MHz. min. 1 = 0.8 MHz min. @1A
Pr=29W f1 = 0.8 MHz min.
CcT CT
File No. 135 File No. 88 File No. 413 File No. 527 File No. 322
2N1480°® 2N5784® 2N3054 2N5297
Vggy =100V VeeRisus) =80V Vceglsus) =60V 2N5298
hgg = 20 min. hgg = 20-100 hgg = 25-150 Veer(sus) =70 v
@200 mA @1A @05A hgg = 20-80
fr =1 MHz min. f1 = 0.8 MHz min. @15A
Pr=25W f1 = 0.8 MHz min.
cT CcT cT
File No. 135 File No. 413 File No. 5627 File No. 322
N6261
V2N14=812.00 v A Pellet size—values shown are edge dimensions VCERZ(suE)2= 85V g:gggﬁ
thE! 35100 in thousands-of-an-inch (mils) hgg = 25-100 VeeRlsus) =75 v
*Available with @15A hgg = 30-120
@ 200 mA s - FE
a. flange for easy heat sinking Rg jc = 152 C/W f1 = 0.8 MHz min. @05A
b. free-air radiator Rg ya = 40-500 C/W Pr=50W f1 = 0.8 MHz min.
**Available with free-air radiator Rgja = 30° C/W
® These transistors are also available in TO-5 packages cT
File No. 135 in U.S.A., Canada, Latin America, and Far East File No. 527 File No. 322
cT—C v Type availabl




HOMETAXIAL-BASE N-P-N POWER TYPES
Icto80A...Prto300W...Vog to 170V

_ I = 3A max. l.=4 A max. Io =4 Amax. le =7 A max.
Pl°= 235%""'_::"(‘ P'c;gkom'::;(. PTC= 36 W max. P-|?= 50 W max. P = 50 W max. P-,F= 50 W max.
T (TO-8) (TO-66)** VERSAWATT VERSAWATT VERSAWATT VERSAWATT
(T0-220) (TO-220) (T0-220) (T0-220)
130 x 1304 130 x 130 130 x 130 130 x 130 130 x 130 150 x 150
Family Designation
2N 1486 2N3441 2N6478 2N6478 2N6478 2N5496
2N1483 2N6263 2N6477 RCA29/SDH RCA31/SDH 2N5491
Vv, =60V Vv, (sus) =130V | V, (sus) = 130 V V, =40V vV =40V 2N5490
CEV CER CER CEO CEO A
heg = 2060 hgg = 20-100 hgg = 25-100 hgg = 40 min, hgg = 25 min. VcEeRfsus) =50 V
@ 750 mA @05A ‘@1A @02A @1A hgg = 20-100
fr=1.2 MHz typ. fr = 0.8 MHz min. f = 0.8 MHz min. fr=08MHzmin. | @2A
Pr=20W 1.=4A Ic=4A f1 = 0.8 MHz min.
Pr=36W Pr=36W
CcT
File No. 137 File No. 529 File No. 680 File No. 792 File No. 793 File No. 353
2N1485 2N3441 2N6478 RCA29A/SDH RCA31A/SDH 2N5495
Vv, =60V VeeRlsus) =150V | Vogglsus) =150V | v, =60V i =60V 2N5494
CevV CER CER CEO CEO
heg = 35100 | hgg = 25-100 hgg = 25-100 hEg = 40 min. hgg = 25 min. Veeglsus) = 50 V
@750 mA @05A @1A @0.2A @1A hgg = 20-100
fy = 1.2 MHz typ. 1 = 0.8 MHz min. f1 = 0.8 MHz min. fr = 0.8 MHz min. @3A
Pr=25W Ic=4A Ic=4A f1 = 0.8 MHz min.
Pr=36W Pr=36W
CcT CcT
File No. 137 File No. 529 File No. 680 File No. 792 File No. 793 File No. 353
2N1484 2N6264 RCA29B/SDH RCA31B/SDH 2N5493
vV =100V V, (sus) =170 v vV =80V V, =80V 2N5492
CEV CER CEO CEO
heg = 20-60 hgg = 20-60 hgg = 40 min. hgg = 26 min. VegRlsus) =65V
@750 mA @1A @0.2A @1A hgg = 20-100
fy = 1.2 MHz typ. fy = 0.8 MHz min. fy = 0.8 MHz min. @25A
Pr=50W 1.=4A 1.=4A fr = 0.8 MHz min.
Pr=36W Pr=36W
CcT
File No. 137 File No. 529 File No. 792 File No. 793 File No. 353
2N1486 RCA29C/SDH RCA31C/SDH 2N5497
Vggy =100V Vcgp = 100 V Vg =100V 2N5496
hgg = 35-100 hgg = 40 min. hgg = 25 min. Vceglsus) =80V
@750 mA @0.2A @1A hgg =20-100
'f-l- =0.8 MHz min. fr=0.8MHzmin. ] @35A
I.=25A Ic=25A f1 = 0.8 MHz min,
Pr=50W Py =50W
CcT
File No. 137 File No. 792 File No. 793 File No. 353

A Petiet size—values shown are edge dimensions
in thousands-of-an-inch (mils)

**Available with free-air radiator Rgja = 300 C/W

CT-C

y Type
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HOMETAXIAL-BASE N-P-N POWER TYPES
Icto80A...Prto300W...Vogto 170V

" 1,=6 A max. e =8 A max. e =10 A max. 1o = 15 A max. o =16 A max.
Pt =75 W max. Pr=83wW Py =150 W P =150 W max. P+ =75 W max.
(TO-3) VERSAWATT (TO-36) (TO-3) VERSAWATT
(TO-220) (TO-220)
180 x 1804 180 x 180 180 x 180 180 x 180 180 x 180
Family Designation .
2N 1490 2N5037 2N2016 2N3055 2N6103
2N1487 2N5034 2N2015 RCs242 RCA41/SDH
V, =60V V (sus) =45V V, (sus) = 50 V Vv (sus) =50 v \ =40V
CEV CER CEO CER CEO
hgg = 1545 hEg = 20-80 hEg = 1550 hgg = 20 min. hgg = 30 min.
@15A @4A @5A @3A @03A
f1 = 800 kHz min. f1 = 0.8 MHz min. fr = 0.8 MHz min.
Ic=6A Pr=115W 1c=16A
File No. 139 File No. 244 File No. 12 File No. 778 File No. 794
2N 1489 2N5035 2N2016 2N6371 RCA41A/SDH
\ =60V \ (sus) =45 V \ (sus) = 65 V \Z (sus) = 60 V Vv, =60V
CEV CER CE! CEV CEO
heg = 25:75 hEE = 20-80 heE 2550 hgg = 15-60 heg = 30 min.
@15A @4A @5A @8A @03A
f = 800 kHz min. f1=1MHz typ. {1 = 0.8 MHz min.
1.=6A Pr=117W 1.=10A
cT
File No. 139 File No. 244 File No. 12 File No. 607 File No. 794
2N1488 2N5036 2N6253 RCA41B/SDH
Vv =100V \% (sus) =60 V V, (sus) =65 V \ =80V
CEV CER CER CEO
heg = 15-45 hgg = 20-80 heg = 20-70 heg = 30 min.
"@15A @5A @3A @03A
f1 =800 kHz min. f1 = 0.8 MHz min. f1 = 0.8 MHz min.
1=8A Pr=115W 1.=10A
File No. 139 File No. 244 File No. 524 File No. 794
2N1490 2N5037 2N3055
\Z =100 vV V, (sus) = 60 V V, (sus) =70 V
CEV CER CER
hgg = 2575 hgg = 20-80 hgg = 20-70
@15A @5A @4A
1 = 800 kHz min. f+ = 0.8 MHz min.
1c=8A Pr=115W
cT
File No. 139 File No. 244 File No. 524
2N6254
VcgRlsusl =85V
hgg =20-70
@5A
f1 =0.8 MHz min
Pr =150 W
A!’ellet size—values shown are edge dimensions
in thousands-of-an-inch (mils) File No, 524

CT—Ci

y Type




HOMETAXIAL-BASE N-P-N POWER TYPES
lctOBOA. ..PTIO300W.. .VCEtO 170 vV

A Pellet size—values shown are edge dimensions

in thousands-of-an-inch (mils)

CT-C

y Type

1.=16 A max. =10 A max. 1o =30 A max. I =16 A max. lc =80 A max.
Py =75 W max. Pr =150 W max. Py =250 W max. Pr =250 W max. Py =300 W max.
VERSAWATT (TO-3) (TO-3) (T0-3) (Modified TO-3)
(T0-220)
180 x 1804 180 x 180 250 x 250 250 x 250 380 x 380
Family Designation
2N6103 2N3442 2N3771 2N3773 2N5578
2N6102 2N4347 2N6257 2N4348 2N5575
2N6103 Vgevflsus) = 140 vV VegRlsus) =45 v Veeylsus) = 140 v Vceolsus) =60 vV
Vegplsus) =45V | heg = 1560 heg = 1575 heg = 15-60 heg = 10-40
hgg = 1560 @2A @8A @5A @60A
@8A fr =0.8 MHz typ. f+ = 0.6 MHz min. fr = 0.7 MHz typ. fr = 0.4 MHz min.
f1 = 0.8 MHz min. Pr=100W Py =150 W Pr=120W
1c= 16 A max. 1c=20A lc=10A
CcT
File No. 485 File No. 528 File No. 525 File No. 526 File No. 359
2N6098 2N3442 2N3771 2N3773 2N5578
2N6099 Vepylsus) =160V | Veeglsust =45V | Vipyfsush = 160V | Vegglsush = 70 V
VegRlsus) =65V | heg =20-70 hEg = 1560 heg = 15-60 heg = 10-40
hgg = 20-80 @3A @15A . @8A @40A
@4A fy = 0.8 MHz typ. f1 = 0.8 MHz min. fr =0.7 MHz typ. fr = 0.4 MHz min.
fr=0.8MHzmin. | Pp=117W Pr=150W Pr=150W
1¢ =10 A max. 1c=30A c=16A
File No. 485 File No. 528 File No. 525 File No. 526 File No. 359
2N6100 2N6262 2N3772 2N6259
2N6101 Veey(sus) =170V | Veeglsusl =70V VceR(sus) = 160 v
Veerlus) =75V | heg 20-70 hgg = 15-60 heg = 1560
hgg =20-80 @3A @10A @8A
@5A fr = 0.8 MHz min. fT = 0.8 MHz min. 'T =0.6 MHz typ.
fr=08MHzmin, | Pr=150W Py =150W Pr=250wW
e =10 A max. Ic=16A
cT
File No. 485 File No. 528 File No. 525 File No. 526
2N6258 43104
Vegrlsus) =85V Veex =160V
hEg = 20-60 hgg = 15-60
@15A @8A
f1 = 0.6 MHz min. fy = 0.7 MHz typ.
Pp=250W 1.=4A
1c=30A Py =150 W
File No. 525 File No. 622




EPITAXIAL-BASE N-P-N and P-N-P TYPES
Icto 15A... P 10200W ... VgE to 125V

f1 =50 MHz min.

1 = 50 MHz min.

1 = 50 MHz min.

f1 =60 MHz min.

f = 60 MHz min.

= —2 A max. lc =2 A max. o= —2 A max. e =2 Amax. 1¢=—2 A max. lc=2Amax.
Pt =10 W max. P+ =10 W max. Pr =10 W max. Py =10 W max. P =10 W max. Pr =10 Wmax.
RCP Plastic RCP Plastic RCP Plastic RCP Plastic RCP Plastic RCP Plastic
42 x 424 42 x 42 42 x 42 42 x 42 42 x 42 42 x 42
Family Designation
RCP700 RCP701 RCP700 RCP701 RCP700 RCP701
[P-N-P] [N-P-N] [P-N-P] [N-P-N] [P-N-P] [N-P-N]
R(CP)706 R(CP)707 RCP702A RCP703A RCP700A RCP701A
Vegoplsus) = =30V | Vegplsus) =30V Vgeolsus)=—40Vv | v, (sus) =40V V, (sus) = —40V V, (sus) =40 V
hgg = 20 min. heg = 20 min. hFE(2 30-150 h,EEES 30-150 h,EEEQ 50-250 thEg 50-250
@ —500 mA @500 mA @ —500 mA @ 500 mA @ 500 mA @ 500 mA

f1 = 50 MHz min.

f1 = 50 MHz min.

- f1 =50 MHz min.

f1 =50 MHz min.

I fr = 50 MHz min.

1 =50 MHz min.

CcT cT CT cT CcT CcT
File No. 821 File No. 820 File No. 821 v File No. 820 File No. 821 File No. 820
~ RCP704 RCP705 RCP702B RCP703B RCP700B RCP701B
Vceofsus) =—30V | Veeglsus) =30V | Vegplsusl = ~60V | Vegqlsus) = 60 V Vceolsus) = =60V 1 Voglsus) =60 V
heg = 50 min. o250 min. hgg = 30-150 hgg = 30-150 heg = 50-250 heg = 50-250
FE FE FE FE FE
@ —500 mA @ 500 mA @ —500 mA @ 500 mA @ ~500 mA @500 mA

1 = 50 MHz min.

f1 = 50 MHz min.

f1 = 50 MHz min.

fr =50 MHz min.

f1 = 50 MHz min.

f1 =50 MHz min.

CcT CcT CcT CcT CcT CcT
File No. 821 File No. 820 File No. 821 File No. 820 File No. 821 File No. 820
RCP706B RCP7078 RCP702C v R(CP7)03C RCP700C RCP701C
Vegolsus) =—60V |V, (sus) = 60 V Veeofsus) =—-80V | Vegplsus) =80 v Vegolsus) =—80V | Veogplsus) =80V
h CEQ 20 min. h CEQ 20 min. hc 2 30-150 hgg = 30-150 hgg = 50-250 h 9 50-250
FE FE FE FE FE
@ —500 mA @ 500 mA @ —500 mA @ 500 mA @ —500 mA @500 mA

f1 =50 MHz min.

fr = 50 MHz min.

cT
File No. 821

ft = 50 MHz min.

CcT
File No. 820

f+ =50 MHz min.

CT
File No. 821

fy = 50 MHz min.

CT
File No. 820

f1 = 50 MHz min.

CcT
File No. 821

CT CcT CcT CcT CT CcT
File No. 821 File No. 820 File No. 821 File No. 820 - File No. 821 File No. 820
RCP704B RCP705B RCP704D RCP703D RCP700D RCP701D
VCEO(sus) =—80V] Vegplsus) =60V Vch(sus) =-100V VCEo(sus) =100V Vch(sus) =-100V VCEo(sus) =100V
hgg = 50 min. hgg = 50 min. hgg = 30-150 hgg = 30-150 hgg = 50-250 hgg = 50-250
@ —500 mA @500 mA @ —500 mA @500 mA @ —500 mA @ 500 mA

f1 = 50 MHz min.

cT
File No. 820

Apellet size—values shown are edge dimensions

in thousands-of-an-inch (mils).

CT-C
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EPITAXIAL-BASE N-P-N and P-N-P POWER TYPES
Ic to 15A...P-|-t0200W...VCE to 125V

fe = —3.5 max. 1.=6 A max. le = —6 A max. =7 A max. 1c=7 A max.
Py =10 W max., Pt =40 W max. Pt =40 W max. P =40 W max. P =40 W max.
(TO-39)* (TO-66)** (TO-66)** VERSAWATT VERSAWATT
(TO-220) (T0-220)
90 x 904 90 x 90 90 x 90 90 x 90 90 x 90
Family Designation
2N5783 2N6372 2N5954 2N6292 2N6292
[P-N-P] [N-P-N] [P-N-P] [N-P-N-] [N-P-N]
2N5783¢ 2N6374 2N5956 2N6288 41500
Veerfsus) = =45V | Vegplsusi =45V | Vegglsus) = —a5v 2N6289 ]  Vggx=35V
hgg = 20-100 hgg = 20-100 hgg = 20-100 VeeRlsus) = 40 V hEE = 25 min.
@-16A @3A @-3A hgg = 30-150 @1A
fr =8 MHz min. f+ =4 MHz min. f1 = 6 MHz min. @3A f1 =4 MHz min.
fr =4 MHz min.
CcT CcT cT cT CcT
File No. 413 File No. 675 File No. 675 File No. 676 File No. 772
2N5782¢ 2N6373 2N5955 gmgigg
A (sus) = —65 V V, (sus) =65V | Vcgglsus) = —65V
hgéz 20-100 h,(::EEE 20-100 tha 20-100 VegRlsus) = 60 V
‘@-1.2A @25A @-25A hgg = 30-150
f1 = 8 MHz min. f1 =4 MHz min. f =5 MHz min. @25A
f1 =4 MHz min.
cT cT CcT cT
File No. 413 File No. 675 File No. 675 File No. 676
2N5781® 2N6372 2N5954 2N6292
VeeRlsus) =80V § Vegglsus) =85V VegRlsus) = -85V 2N6293
hEE = 20-100 hgg = 20-100 hgg = 20-100 Veeglsus) = 80 V
@-1A @2A @-2A hgg = 30-150
f1 =8 MHz min. f1 = 4 MHz min. f1=5MHz min. @2A
fr =4 MHz min.
CT CT CcT CcT
File No. 413 File No. 675 File No. 675 File No. 676
2N6467 2N6473
V, (sus) = ~105 V) V (sus) =110V
CER CER
hgg = 20-100 hgg = 30-150
@-1A @15A
f1 =5 MHz min. fr =5 MHz typ.
CcT
File No. 675 File No. 676
A Pellet size—values shown are edge dimensions v 2N64_68 2N64Z4
i -of-an-i i ceRlsus) = —1256 V| Vggglsus) = 130 V
in thousands-of-an-inch (mils). et A
FE = 20-100 hgg = 30-150
*Available with @-1A @1A
a. flangs. for easy heat sinking Ry = 15° C/W f =5 MHz min. f1 =5 MHz typ.
b. free-air radiator Rg yp = 40-500 C/W
**Available with free-air radiator Rg ya = 300 C/W
® These transistors are also available in TO-5 packages cT
in U.S.A., Canada, Latin America, and Far East. File No. 675 File No. 676

CT-C tary Type
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EPITAXIAL-BASE N-P-N and P-N-P POWER TYPES

Icto 15A...P7t0200W ... Vog to 125 V

e =—7 Amax. le=—7 A max. 1o = 15 A max. I.=—15 A max. ¢ =15 A max. 1.=—15 A max.
P =40 W max. P =40 W max. Py =125 W max. Py =125W max. Py =75 W max. Pt =75 W max.
VERSAWATT VERSAWATT (TO-3) (TO-3) VERSAWATT VERSAWATT
(T0-220) (T0-220) (T0-220) (T0-220)
90 x 90A 90 x 90 150 x 150 150 x 150 150 x 150 150 x 150
Family Desiynation
2N6107 2N6107 2N6472 2N6248 2N6488 2N6491
[P-N-P] [P-N-P] [N-P-N] [P-N-P] [N-P-N] [P-N-P]
41501 2N6110 2N6470 2N6469 2N6486 2N6489
VcgRlisus) = —35V 2N6111 VeeRlsus) =45 v VeeRfsus) = —45V | Vegglsus) =50V VeeRlsus) = —50 V
hfgﬁ 25 min. “Vegplsus) = —40V | heg = 20-100 hgg = 20-100 hgg = 30-150 heg = 30-150
@-1A hgg = 30-150 @5A @-5A @6A @-6A
@-3A f1 =5 MHz typ. fr = 6 MHz min. f1 =5 MHz typ. f1 =5 MHz typ.
fy.= 10 MHz min.
CcT CcT CcT CcT CT CcT
File No. 770 File No. 676 File No. 677 File No. 677 File No. 678 File No. 678
2N6108 2N6471 2N6246 2N6487 2N6490
2N6109 Veerfsus) =65V | Vopplsusi=~65V | Vepglsus) =70V | Vogglsus) = —70 v
Veeglsus) = 60V hgg = 20-100 hgg = 20-100 hgg=30-150 - | hgg=30-150
hgg = 30-150 @7A "@-7A @5A @-5A
@-25A f1 = 5 MHz typ. f1 =6 MHz min. fr =5 MHz typ. fr =5 MHz typ.
fy = 10 MHz min.
CcT cT cT CcT cT
File No. 676 File No. 677 File No. 677 File No. 678 File No. 678
2N6106 2N6472 2N6247 2N6488 2N6491
2N6107 VceRrlsus) =85V | Vopgplsus)=—85V | Vogplsusi=90V | Vogglsus) = —90 v
VceRlsus) = =80V | hgg = 20-100 hgg = 20-100 hgg = 30-150 hgg = 30-150
hgg = 30-150 @6A @-6A @4A @-4A
@-2A f1 =5 MHz typ. f1 = 6 MHz min. fr =5 MHz typ. fr =5 MHz typ.
f1 = 10 MHz min.
CT CcT CcT CcT CcT
File No. 676 File No. 677 File No. 677 File No. 678 File No. 678
2N6475 2N6248
\Y (sus) = 110V V, (sus) = —~105 V|
CER CER
hgg = 30-150 hgg = 20-100
@-15A @-5A
f1 =5 MHz typ. f1 =6 MHz min.
CcT
File No. 676 File No. 677
2N6476
vV (sus) = —130 V
CER
hgg = 30-150
@—-1A
fr=5MHz typ.
cT A Ppellet size—values sh are edge dimensions
File No. 676 1ze-values shown 98
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in thousands-of-an-inch (mils).

CT-C

y Type




HIGH-VOLTAGE N-P-N and P-N-P POWER TYPES
ICto30A...thOZOMHz.‘..PTto 175 W

File No. 822

File No. 822

File No. 822

f1 =20 MHz min.

cT
File No. 508

A pellet size—values shown are edge dimensions

in thousands-of-an-inch (mils).

*Available with

a. flange for easy heat sinking Rg jc = 15° C/W
b. free-air radiator Rgja = 45° C/W

B Type with a factory-attached heat clip

® These transistors are also available in TO-5 packages
in U.S.A., Canada, Latin America, and Far East

CT-C

y Type

I = 150 mA max. Ic;150mA max. I =150 mA max. lc= 1A max. le=1Amax.
P =6.25 W max. Pr =6.25 W max. P =6.25 W max. Py =20 W max. Py =10 W max.
RCP Plastic RCP Plastic RCP Plastic (Plastic TO-5) (TO-39)*
32x 324 32x 32 32x32 32x32 42 x 42
Family Designation
RCP111 RCP111 RCP111 2N6177 2N3439
[N-P-N] [N-P-N] [N-P-N] [N-P-Nj [N-P-N]
RCP117 RCP113A RCP111A 41505 2N3440°

V, (sus) =100V | V, (sus) =200 v ] V, (sus)=200V ] v, (sus) =200V | V (sus) = 300 V
CEO CE! CEO CE! CER
hgg =20 min. hFE930-150 hgg = 50-300 hFEQZO min. hgg = 40-160
@25 mA @25mA @25 mA @50 mA @20mA
f1 =80 MHz typ. f1 =80 MHz typ. fr =80 MHz typ. fr =15 MHz min.
File No. 822 File No. 822 File No. 822 File No. 771 File No. 64
RCP115 RCP113B RCP111B 2N6175 2N3439%
Vegolsus) = 100V | Vogplsus) =250V | Vgglsus) = 250 V 40885m VcgRlsus) = 400 V
CEO CEO CEO CER
hgg = 60 min. hgg = 30-150 hgg = 50-300 “Plastic 2N3440" hgg = 40-160
@25 mA @25 mA @25mA | VegRlsus) =300V | @20 mA
fr = 80 MHz typ. f =80 MHz typ. f =80 MHz typ. hgg = 30-190 f =15 MHz min.
@20mA
f =20 MHz min.
CT
File No. 822 File No. 822 File No. 822 File No. 508 File No. 64
RCP117B RCP113C RCP111C 2N6176
Vceolsus) =250V | Vegplsus) =300V | Vgglsus) = 300 V 40886m
hgg = 20 min. hpg = 30-150 hfE = 50-300 VcgR sus) = 350 V
@25mA @25mA @25 mA hgg = 30-150
f+ =80 MHz typ. f1 =80 MHz typ. f1 =80 MHz typ. @20 mA
f1 =20 MHz min.
CcT
File No. 822 File No. 822 File No. 822 File No. 508
RCP115B RCP113D RCP111D 2N6177
Vceolsus) =250 V | Veggbsus) =350 v | Vegpfsus) = 350 v 408878
hgg = 50 min. hgg = 30-150 hgg = 50-300 “Plastic 2N3439"
@25mA ) @25 mA @25 mA VcgR sus) = 400 V
f1 =80 MHz typ. f1 =80 MHz typ. f1 =80 MHz typ. hgg = 30-150
@50 mA
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HIGH-VOLTAGE N-P-N and P-N-P POWER TYPES
ICto30A..;th020MHz ...PTto175W

CT-C

y Type available

1c=—1Amax. 1. =5 A max. lc=—5 A max. le=—2 A max. 1o =10 A peak
Pt =10 W max. Py =35 W max. Py =35 W max. Pt =20 W max., Py =45 W max.
{TO-39)* (TO-66)** (TO-66)** (TO-66)** (TO-66)**
42 x 424 103 x 103 124 x 124 124 x 124 130 x 130
Family Designation
2N5415 2N3585 2N6213 2N6213 2N6079
[P-N-P] [N-P-N] [P-N-P] [P-N-P] [N-P-N]
RCS880 2N3583 2N6211 RCS560 2N6078
Vegolsus) = =150 V] VegRl(sus) = 250V | Vegglsus) = —250 VI Vegglsus) = —225 V[ Vegglsus) = 275 V
hgg = 20-150 hgg =40 min. hgg = 10-100 hgg = 7.6 min. hgg = 12-70
@ —50 mA @ 100 mA @-1A @-—-0.75A @1.2A
Pr=75W hgg =10 min. f =20 MHz min. fr = 20 MHz min. t, = 0.3 s typ.
@1A tg = 0.3 Us typ.
fr =15 MHz min. .
CT
File No. 777 File No. 138 File No. 507 File No. 782 File No. 492
2N5415 2N3584 2N6212 RCS559 2:\16077
V, (sus) = =200 V| V, (sus) =300V |}V (sus) = =325 V| V, (sus) = =250 V| V sus) = 300 V
CEO CE! CER CER
hgE = 30-150 heg B0 min. hfég 10-100 hgg = 10-100 heg = 12-70
@ —50 mA @ 100 mA @-1A @—-0.75A @1.2A
f+ = 156 MHz min. hgg = 25-100 f+ =20 MHz min. f1 =20 MHz min. t, = 0.3 Us typ.
T FE T T
Rr=10W @1A ¢ = 0.3 Us typ.
f1 = 15 MHz min.
CcT CcT CT CT
File No. 336 File No. 138 File No. 507 File No. 782 File No. 492
RCS881 2N3585 2N6213 2N6079
V (sus) = =250 V| V, (sus) =400V ]V (sus) = =375V V, (sus) = 375 V
CEQ CER CER CER
heg = 20 min, hEE = 40 min. hgg = 10-100 hpg = 12-60
@ —-35mA @ 100 mA @-1A @1.2A
fy =15 MHz min. hgg = 25-100 f1 =20 MHz min. t, = 0.3 s typ.
Pr=75W @1A t; = 0.3 fis typ.
f1 = 15 MHz min.
cT
File No. 780 File No. 138 File No. 507 File No. 492
RCS882 2N4240 2N6214 40851
VeeRlsus) = —350 V] Vegglsus) = 400 V ['vegglsust = —425 V Vegglsus) = 375 V
hEE = 20 min. hEg = 40 min. hgg = 10-100 nfg': 12 min.
@ -35mA @100 mA @-1A @1.2A
f = 15 MHz min. heg = 30-150 fT = 20 MHz min. t = 0.3 s typ.
Pr=75W @ 750 mA tg = 0.3 Us typ.
fr =15 MHz min.
File No. 781 File No. 138 File No. 507 File No. 498
2N5416 40850
V, (sus) = -350V} v, (sus) = 400 V
CER Sus,
 hpg = 30-120 hfgi‘ 25 min.
@ —50 mA A Pellet size—values shown are edge dimensions
™ : ©750 mA in thousands-of-an-inch (mils).
fr = 15 MHz min. f = 15 MHz min. " . -
Pr=10W *Available with
a. flange for easy heat sinking Rg g = 15° C/W
b. free-air radiator Rg ja = 450 C/W
CcT
Eile No. 336 File No. 498 ** Available with free-air radiator R0 5 30° C/W




HIGH-VOLTAGE N-P-N and P-N-P POWER TYPES
lcto30A...fyto20MHz ... Py to 175 W

=10 A peak lc=5A max. 1. =7 A max. lc = 15 A peak I = 30 A peak
P =125 W max. Py =100 W max. Py =125 W max. P=110 W max. Py =175 W max.
(TO-3) (TO-3) (TO-3) (TO-3) (TO-3)
Switching Linear Switching
130 x 1304 130 x 130 l 130 x 130 180 x 180 210 x 210 260 x 260
Family Designation
2N5840 2N5840 2N5240 2N6510 2N5804 2N6252
{N-P-N] [N-P-N] [N-P-N] [N-P-N) [N-P-N] [N-P-N]
RCA 410# 41506 2N5239 2N6510 2N5804 2N6249
Vceolsus) = 200 V Vegolsus) =200V | Veogg(sus) =260V | Vopg(sus) = 250 V VeeRlsus) =300V | Viogglsus) =225V
hgg = 30-90 hgg = 8 min. hgg = 20 min. hgg = 10 min. hgg = 25-250 hpg =10-50
@1A ‘@2A @2A @3A @05A @10A
t, = 0.35 Jis typ. heg = 20-80 f = 3 MHz min. hgg = 10-100 1= 0.8 s typ.
t¢=0.15 Uis typ. @04 A @5A ty = 0.5 s typ.
f1 =5 MHz min. 1, = 0.4 s typ.
= 1.2 is typ.
File No. 509 File No. 776 File No. 321 File No. 848 File No. 407 File No. 523
RCA 411# 2N5838 2N5240 2N6511 2N5805 RCS564
Y (sus) =300V } V, (sus) =275V | Veggrlsus) =350V | Vipglsus) =300V | Vogglsus) =375V | Veepglsus) = 225V
thEQ 30-90 hFc:B 20 min. hgg = 20 min. heg = 10 min. heg = 25-250 hgg = 5 min.
@1A @05A @2A @4A @05A @10A
t, = 0.35 s typ. hgg = 8-40 hgg = 20-80 fr = 3 MHz min. hgg = 10-100 1. = 0.8 s typ.
tg = 0.15 [Is typ. @3A @04A @5A te =1 ps typ.
t = 0.8 s typ. fr =5 MHz min. t,=0.4 s typ.
t¢ = 0.4 [is typ. = 1.2 Us typ.

File No. 510 File No. 410 File No. 321 File No. 848 File No. 407 File No. 782
RCA 413# 2N5839 2N6512 40853 2N6250
Vegoplsus) =326 V VcgRlsus) = 300 V VegRfsus) = 350 V Vegrfsus) =375V | Vogglsus) = 300 v

hgg =20-80 hgg = 20 min. hgg = 10 min. hgg = 10 min, hgg = 860
@05A @05A @4A @5A @10A
.= 0.35 Us typ. hgg = 10-50 fr =3 MHz min. t, = 0.4 s typ. t, = 0.8 Us typ.
1= 0.15 Us typ. @2A = 1.2 s typ. tg = 0.5 Us typ.
1. = 0.6 Us typ.
= 0.35 is typ. )
File No. 511 File No. 410 File No. 848 File No. 498 File No. 523
RCA 423# 2N5840 2N6514 2N6251
Vceolsus) =325V | Vepglsus) =375V VegRlsus) = 350 V Veeglsus) = 375V
heg = 30-90 heg = 20 min. heg = 10 min. heg = 650
@1A @05A @5A @10A
", = 0.35 s typ. hgg = 10-50 f1 =MHz min. t, = 0.8 us typ.
t¢=0.15 Us typ. @2A tg = 0.5 Us typ.
t, = 0.6 s typ.
=0.35 .
File No. 512 1= 0-35 ks b File No. 848 File No. 523
RCA 431# 40852 2N6513 40854
V, (sus) =325V | V (sus) = 375 V \7 (sus) = 400 V V, (sus) = 326 V
CEO CER CER - cersus)
hgg =15-35 hgg = 12 min. hgg = 10 min. hgg = 8 min.
@25A @1.2A @4A @10A
t, = 0.35 is typ. t, = 0.5 Us typ. fr =3 MHz min. t, = 0.8 Us typ.
t:=0.15 s typ. tg = 0.35 Us typ. t¢ = 0.5 s typ.
File No. 513 File No. 498 File No. 848 File No. 498
A Pellet size—values shown are edge dimensions #For new equi design only t recc ded

in thousands-of-an-inch (mils).

for retrofit.
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HIGH-SPEED SWITCHING N-P-N and P-N-P POWER TYPES
tho250MHz...ICt060A...PTto 140 W

22

f1 = 60 MHz min.

File No. 216

a. flange for easy heat sinking Rg yc = 16° C/W
b. free-air radiator Rg ja = 500 C/W

® These transistors are also available

in TO-5 packages in U.S.A., Canada, Latin

America, and Far East

CT—C

tary Type

lc=1Amax. = -1 A max. 1c=2 A max. lc =2 A max. I =—2 A max. lc =2 A max.
Pt =5 W max. Py =7 W max. Py =5W max. P =10 W max. P =10 W max. Py =25 W max.
(TO-39)* (TO-39)* (Lo Profile TO-39) (TO-39)* (TO-39)* (Plastic TO-5)
30 x 304 30x 30 32x32 42 x 42 42 x 42 42 x 42
Family Designation
2N2102 2N4036 2N5262 2N5320 2N5322 2N6179
[N-P-N] [P-N-P] [N-P-N] [N-P-N] [P-N-P] [N-P-N1
41502 41503 2N5189 2N5321¢ 2N5323® 2N6179
V, (sus) =30 V V, (sus)=—-30V § V, (sus) =35V Vv (sus) = 65 V Vv, (sus) = —65V | “Plastic 2N5321"
CE CE CEO CER
hEE 220 min. heg 220 min. heg = 15 min. hEg = 40-250 .,FCEEE 40-250 VeER(sus) = 65 V
@ 150 mA @ —150 mA @1A @ 500 mA .@ —500 mA hgg = 40-250
Pr=3W fy =250 MHz min. | f1 =50 MHz min. f1 =50 MHz min. @500 mA
ton = 40 ns max. ton = 80 ns max. f1 =50 MHz min.
toff = 70 ns max. toff = 800 ns max. ton = 80 ns max.
toff = 800 ns max.
cT CcT cT CcT cT
File No. 773 File No. 774 File No. 296 File No. 325 File No. 325 File No. 562
2N3053¢ 2N4037¢® 2N5262 2N5320® 2':15322’ 2N6178
VeeRlsus) =50V | Vogglsus) = —60V | Vegplsus) =60 V Vegglsus) =90 vV VegRlsus) =-90 v | “Plastic 2N5320"
" hgg = 50-250 hgg = 50-250 hgg = 26 min. hgg = 30-130 hgg = 30-130 Vegglsus) =90 v
@ 150 mA @ —150 mA @1A @ 500 mA @ —500 mA hgg = 30-130
f1 =100 MHz min. | f1 =60 MHz min. f =250 MHz min. f =50 MHz min. hgg = 10 min. @ 500 mA
Pr=5W ton = 30 ns max. ton = 80 ns max. @-1A fr = 50 MHz min.
toff = 60 ns max. to¢f = 800 ns max. f1 = 50 MHz min. ton = 80 ns. max.
tofs = 800 ns. max.
cT CcT CcT CcT CcT
File No. 432 File No. 216 File No. 313 File No. 325 File No. 3256 File No. 562
2N2102¢ 2N4036®
VeeR(sus) =80V | Vopplsus) = -85V
hgg = 40-120 beg = 40-140
@150 mA @ —150 mA
fy = 120 MHz min. f = 60 MHz min.
Pr=5W
cT cT
File No. 106 File No. 216
2N4314®
VCER(sus) =-85V A Pellet size—values shown are edge dimensions
hgg = 60-250 in thousands-of-an-inch (mils).
@ —150 mA *Available with




HIGH-SPEED SWITCHING N-P-N and P-N-P POWER TYPES
frt0 250 MHz ...Icto 60 A ... Py to 140 W

f1 = 60 MHz min.
t, = 400 ns max.
t; = 500 ns max.
c=4A

File No. 766

@5A

heg = 10-100

@10A

f1 = 80 MHz min.

t, = 0.3 Us max.

g = 0.2 Us max.

I¢= 12 A peak
File No. 582

A pPellet size—values shown are edge dimensions

lc=—2 A max. Ic =7 Amax, lc=15 A max. 1= 20 A max. Ic = 25 A max. 1o = 30 A max. I, = 60 A max.
P =25W max. Py = 35 W max. P = 85W max. Py =140 W max. Py =125 W max. Py = 140 W max. Py = 140 W max.
Frastic T0-5) (TO-66)** {Radial) T0-3) (T0-63) (10-3) (Modified TO-3)
42x42 103 x 103 155 x 155 146 x 183 215 x 222 220 x 220 220 x 220
[2 CHIPS]
Family Designation
2N6181 2N3879 2N6480 2N5038 2N3263 2N5671 2N6033
[P-N-P] [N-P-N] [N-P-N] [N-P-N] [N-P-N] [N-P-N] {N-P-N]
2N6181 v 2:‘13?786*0 v tsat 2Ni479 , 2N5039 2N3266 2N5671 2N6032
“Plastic 2N5323"" sus) = solated Collector] _ 2 L]
VeeRlsus) = -65 V hFCEEE 20 min. Vegplsusl =95V 1 ?'??80 v | Veentsusi = 110v
"EEEE 40.250 oia 2N6481 heg = 20 min. MLy heg = 20 min. VegRlsus) = 110V
@-500mA heg = 50-200 iNon-solated Coll) | @104 oA @20A heg = 10-50
tr=50MHzmin. | @0sA * Veeglus) =80V { PeE 13 £7 = 20 MHz min. (';Ff;:o"oo O 50 A bz min
f1 = 60 MHz min. FE = - - T= -
J= 400 ns rzn::" @12A f1 = 60 MHz min. :";’f =3‘i’f“’:;" 7 =50MHz min, { 1 =1 Hsmax.
tf = 400 ns max. f1 = 100 MHz typ. ton = 0.5 Ms max. of ton = 0.5 s max. t¢ = 0.54s max.
_cr I.=7A Radiation Hard toff = 2 Hs max. ) tofg = 2 Hs max. .
File No. 562 File No. 766 File No. 702 File No. 698 File No. 54 File No. 383 ile No. 462
2N6180 2N3879 2N6480 2N5038 2N3265 2N5672 2N6033
“Plastic 2N5322" Veerfsus) =90V (1solated Collector) | Vegglsus) = 110V 2N3263= Vegrlsus) = 140V | Vegglsus) = 140V
VggR(sus) = 90 V hgg =40 min. 6482 hgg = 20 min. Vceglsus) = 110V hgg = 20 min. hgg = 10-50
hgg = 30-130 @o4a {Non-isolated Cotl.) | @12A heg = 2575 @20A @40A .
‘@ —500 mA hgg = 20-80 Vegrisus) =80V | hee = 50200 @15A hgg = 20-100 f1 = 50 MHz min.
‘hgg = 10 min. @4A heg = 20 min. @2A f = 20 MHz min. @15A t, = 1 fls max.
@—-1A f1 = 60 MHz min. @12A fr =60 MHz min. ton = 0.5 Us max. f1 =50 MHz min. t; = 0.5 Us max.
q.i. = 50 MHz min. t i 400 ns max. fT =100 MHz typ. ton = 0.5 Ms max. toff = 2 s max. ton = 0.5 s max.
or {4 7 900 ns max. Radiation Hard Toff = 2 ps max. toff = 2 s max.
File No. 562 © File No. 766 File No. 702 File No. 698 File No. 54 File No. 383 File No. 462
2N5202 2N6496
v, (sus) =75V Vcgplsust = 130 v
CER ER
heg = 10-100 heg = 12100
@4A @8A
f1 = 60 MHz min. f = 60 MHz min.
t, = 400 ns max. t, = 0.5 Us max.
t¢ = 400 ns max. tg = 1.5 Us max.
1c=4A ty = 0.5 is max.
File.No. 766 File No. 698
2N6500 2N6354
VCEF_i(s"S) =110V VCE@““S) =130V
heg = 15-60 heg = 20-150
@3A

in thousands-of-an-inch (mils).
**Available with free-air radiator Rg ya = 300 C/W
# Also available with heat radiator (40375).

® Flat radial fead version
y Type available

cT-c
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TYPES FOR AUDIO-FREQUENCY LINEAR AMPLIFIERS

Power Output Class B Driver
Output Bull. " Circuit Transistors Transistors Vg Muit.
- (8 2 Imped.) | File No. No. N-P-N P-N-P N-P-N P-N-P qgias)
A012B RCA1C10 | RCA1C11 - - -
642 {True-Comp.} (2N6292) | (2N6107)
12w
A012D RCA1C10 | RCA1IC11
642 (IC Driving (2N6292) | (2N6107) - - -
True Comp.)
RCA1C14
643 A025C (21 - RCA1A06 | RCA1A05 -
5B W (Quasi-Comp.) | (2N5496) (2N2102) | (2N4036)
A025B RCA1C05 | RCA1C06 [ RCA1A06 [ RCA1A05 _
644 (Full-Comp.) (2N6292) | (2N6107) | (2N2102) | (2N4036)
RCA1C09
645 A040C {21 - RCA1A06 | RCA1A05 -
(Quasi-Comp.) (2N6103) (2N2102) | (2N4036)
A040B RCA1C07 | RCA1C08 | RCA1A06 | RCA1A05
oW 646 (Full-Comp.) (2N6488) | (2N6491) | (2N2102) | (2N4036) -
A040D
(Full-Comp. RCA1B07 | RCA1B08 _ _ RCA1A18
7N Darlington (2N6385) | (TA8925) (2N2102)
Output)
AO070A RCA1BO1
647 (Quasi-Comp. (21 - RCA1A03 | RCA1A04 -
Hom. Output) | (2N3055) (2N5320) | (2N5322)
ow RCA1BO6
648 A070C [21 - RCA1C03 | RCA1A04 | RCA1A18
{Quasi-Comp.) | (2N5840) (2N6474) | (2N6476) | (2N2102)
A120C RCA1B0O4
1220w 649 (Quasi-Comp. (4] - RCA1C12 | RCA1C13 | RCA1A18
Parallel Output) | (2N5240) (2N6474) | (2N6476) | (2N2102)
A200C RCA1BOS RCA1B05
200w 650 (Quasi-Comp. (6] - [2] - RCA1A18
Parallel Output) | (2N5240) (2N5240) (2N2102)
Numbers in brackets indicate number of devices used in the stage.
Type numbers in p h, indi the i -family desi i
Typical Power Output for 4 Q and 16 2 Load for AF Linear Amplifiers
Tm—plifier
Cireuit No. AO12B | A012D | AO25A | AO25B | AO40A | AO40B | AD40D | AO70A | AO70C | A120C | A200C
(Load) _941641641641641641643418416416416
Lt’:::: f°‘;’v’°' 12*|6.5( 9 |6.5[45 (16 [45 16 | 55 | 25 | 75 | 25 | 40 | 30 [100] 40 |100] 50 [180 | 80 |300[130

*Power output limited by driver-circuit capability.



. TYPES FOR AUDIO-FREQUENCY LINEAR AMPLIFIERS
l\

Class B Pre-Driver Class A Pre-Driver
N Transistors Protection Circuit Transistors input
N-P-N P-N-P N-P-N P-N-P N-P-N P-N-P Devices
RCA1A07
- - - - - RCA1A08 (2]
(2N4036) | (2N2102)
- - - - - - CA3094AT
RCA1A02
- — ' |RCA1A18 | RCA1A19 | RCA1A01 - (2
(2N2102) | (2N4036) (2N2102) (2N4036)
RCA1A02
- - RCA1A18 | RCA1A19 | RCA1AO1 - [2
(2N2102) | (2N4036) | (2N2102) (2N4036)
RCA1A02
- - RCA1A18 | RCA1A19 | RCA1A01 - (2]
(2N2102) | (2N4036) {2N2102) (2N4036)
RCA1A02
- - RCA1A18 | RCA1A19 | RCA1A01 - {21
(2N2102) | (2N4036) | (2N2102) (2N4036)
RCA1A15 | RCA1A16 | RCA1A17
- - RCA1A18 | RCA1A19 2] (21 (21
(2N2102) | (2N4036) (2N3440) (2N5416) | (2N2102)
RCA1A02
- - RCA1A18 | RCA1A19 | RCA1A17 - [2)
(2N2102) | (2N4036) | (2N2102) (2N4036)
RCA1A158 | RCA1A16 | RCA1A17
- - RCA1A18 | RCA1A19 2] [2) [2]
(2N2102) | (2N4036) | (2N3439) | (2N5415) | (2N2102)
RCA1AQ9® | RCA1A10 [ RCA1A11
- - RCA1A18 | RCA1A19 2] [2] [2]
(2N2102) | (2N4036) | (2N3439) | (2N5415) | (2N3439)
RCA1A09® | RCA1A10 | RCA1AT
RCA1E02 | RCA1EO3 | RCA1A18 | RCA1A19 (2] [2] [2]
(1N3585) | (2N6211) | (2N2102) | (2N4036) | (2N3439) | (2N5415) | (2N3439)

Other applications for the types above. . .

B Current Source

Audio Power Amplifiers—Linear Modulators—Servo Amplifiers—Operational Amplifiers
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Technical Data



NG/

Solid State
Division

2N697

: File No. 16
Power Transistors

2N697L
JEDEC TO-5

H-1380

2N697S
JEDEC TO-39

H-1381

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

data-processing equipment.

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

other environmental hazards.

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

® Typical pulse beta = 75

= Low saturation voltages

These devices are available with either 1%%-
inch leads (TO-5 package) or %-inch leads
(TO-39 package). The longer-lead versions are
specified by suffix ““L” after the type num-
ber; the shorter-lead versions are specified by
suffix 'S’ after the type number.

CASE TEMPERATURE, MEASURED AT 8 T
CENTER OF SEATING SURFACE
FREE-AIR TEMPERATURE

WATTS

.5

MAXIMUM TRANSISTOR

DISSIPATION

MAXIMUM RATINGS, Absolute-Maximum Values:

COLLECTOR-TO-BASE VOLTAGE
COLLECTOR-TO-EMITTER VOLTAGE:

With external base-to-emitter resistance (Rgg) <10 Q
EMITTER-TO-BASE VOLTAGE
COLLECTOR CURRENT

TRANSISTOR DISSIPATION:

At case temperatures up to 25°C
At case temperatures above 25°C
At free-air temperatures up to 25°C
At free-air temperatures above 25°C

TEMPERATURE RANGE:

Storage and Operating (Junction)

LEAD TEMPERATURE (During soldering):

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

) 50 00 150 200
TEMPERATURE — °C

92Cs~-116IRI

Fig. 1— Current derating chart.

...... 60

50
5
Ic 0.5
2

See Fig. 1
0.6

See Fig. 1

—65 to +175

255

°c

oc
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F_ile No. 16 2N697
ELECTRICAL CHARACTERISTICS, At Ambient Temperature ( Tpl= 25°C, Unless Otherwise Specified
TEST CONDITIONS
VOLTAGE CURRENT
CHARACTERISTIC SYMBOL V de mA d LIMITS UNITS
Vel Vee | e g g Min. | Typ. | Max.
Collector-Cutoff Current: lceo
With Emitter Open 30 0 — | 0.01 1 uA
At T, =150°C 30 0 - |1 100
DC Forward-Current b
X heg 10 | 150 40 |75 120
Transfer Ratio
Collector-to-Base v ol 0 60 |75 _ Vv
Breakdown Voltage (BR)CBO
Emitter-to-Base
\ 0 0.1 5 |75 - \
Breakdown Voltage (BRJEBO
Collector-to-Emitter
Voltage:
With External Base-to-
Emitter Resistance VCER 1002 50 | 60 - \
(Rgg) =100
Collector-to-Emitter Ve (sat) 1 50b 15 _ 0.8 15 Vv
Saturation Voltage CE
Base-to-Emitter Vgglsat) 150° 5] - |1 13 v
Saturation Voltage
Small-Signal Forward-
Current Transfer Ratio: hge 10 50 5 10 -
f=20 MHz
Output Capacitance Cob 10 0 - 20 35 pF
Gain-Bandwidth Product® fr — | 100 - MHz

3pulsed to prevent excessive heating of collector junction.
bpyised: Pulse duration < 12ms; duty factor < 2%.
CFrequency at which hge=1.

TERMINAL CONNECTIONS

Lead 1 — Emitter
Lead 2 — Base
Lead 3 — Collector, Case
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IRG7/

Solid State

_Fi!e No. 22
Power Transistors

Division 2N699
o .ge
Silicon N-P-N
Planar Transistor
|
t B
| | General-Purpose Type for Small-Signal,
| . s
! | \ Medium-Power Applications
1
|
| Features:
f % ; ®  Minimum gain-bandwidth product = 50 MHz | These devices are available with either 1%-
: ! ®  High breakdown voltage inch leads (TO-5 package) or %-inch leads
2N699L 2N699S ®m  Planar construction for low-noise (TO:349 paCkage)',Th,,e Iﬂ"w”ead versions are
JEDEC TO5 JEDEC TO-39 L specified by suffix L’ after the type num-
and low-leakage characteristics ber; the shorter-lead versions are specified by
H-1380 H-1381 B Low output capacitance suffix “‘S’’ after the type number,

RCA-2N699 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. The 2N699 features a
minimum gain-bandwidth product of 50 MHz making it well

MAXIMUM RATINGS, Absolute-Maximum Values:
COLLECTOR-TO-BASE VOLTAGE .

suited for vhf and video applications.

The junction design of the 2N699 makes possible higher
breakdown-voltage ratings, lower saturation voltages, higher
sustaining voltages, and lower output capacitance.

Veso 120 v
COLLECTOR-TO-EMITTER VOLTAGE:

With external base-to-emitter resistance (Rgg) <109 . . Veer 80 A\
EMITTER-TO-BASE VOLTAGE . Vego - 5 v
COLLECTOR CURRENT . Ic 1 A
TRANSISTOR DISSIPATION: Pr

At case temperatures up to 25°C . 2 w

At case temperatures above 25°C See Fig.1

At free-air temperatures up to 25°C 0.6 w

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

Storage . . . —65 to +200 oc

Operating (Junction) . . 175 oc
LEAD TEMPERATUHé (During soldering) :

At distance =>1/16 in. (1.58 mm) from seating plane for 10 s max. 230 oc

TERMINAL CONNECTIONS
Lead 1 — Emitter
Lead 2 — Base
Lead 3 — Collector, Case
4-74
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File No. 22

2N699

ELECTRICAL CHARACTERISTICS, At Case Temperature (To) = 25%¢

TEST CONDITIONS /
DC VOLTAGE DC CURRENT LIMITS
CHARACTERISTIC SYMBOL v mA UNITS
Ves |Vee |Ves| e g lg |Min. Max.
Collector-Cutoff Current lceo 60 0 - 0.05 HA
Emitter-Cutoff Current leBo 5 [¢] - 0.05 HA
Collector-to-Base Breakdown Voltage V(BR)CBO 011 0 120 - \
DC Forward-Curyent Transfer Ratio hee 10 1509 40 | 120
Collector-to-Emitter Sustaining Voltage:
External Base-to-Emitter Resistance
(Rgg) =109 . |Vcerfsus) 100% 80 - \Y
Collector-to-Emitter
Saturation Voltage Veglsat) 150 15 | — 2 Y
Base-to-Emitter
Saturation Voltage Vgglsat) 150 15 - 1.3 v
Small-Signal Forward-Current
Transfer Ratio:
f=1kHz hse 5 1 35 | 100
f=1kHz 10 5 45 -
f=20 MHz 10 50 5 -
Output Capacitance cob 10 0 - 15 pF
Input Resistance: hip 5 1 20 30 Q
f=1kHz 10 5 - 10
Voltage-Feedback Ratio: hrb 5 1 - |2.5x10
f=1kHz 10 5 - | ax10~?
Output Conductance: h 5 1 0.1 0.5 pmho
f=1KkHz ob 10 5 01 | 1
Thermal Resistance:
J ion-to-Ca: R - 75
unction-to-Case 9JC ocmw
Junction-to-Ambient RgJA - | 250

3pylsed: Pulse duration = 300 us; duty factor < 2 %.

»
o
=3

"
3
>

»
o
o

T
T
:
T

1
COLLECTOR MILLIAMPERES (Ic)

MAXIMUM TRANSISTOR
DISSIPATION —WATTS

g

+
HHT

.
N

A

Y

T

HHHHHT

75 -50-25 0 25 50 75 100 125 150 175 o

1A

6 8 10
TEMPERATURE—*C COLLECTOR—TO-EMITTER VOLTS (Vcg)

92CS-11474

Fig.1 — Current derating curves.

2

92Cs- 11180

Fig.2 — Typical output characteristics at Ta= 100°C.
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2N699 'File No. 22

COMMON—EMITTER CIRCUIT, BASE INPUT. COMMON—EMITTER CIRCUIT, BASE_INPUT. [I}

FREE-AIR TEMPERATURE (Tep)e25" ¢ FREE—AIR TEMPERATURE (TFA)=25°C |11t
T it T 52d" R R T

i ik FrH T
H EE
t 1

> 353 - ; i35

O o (3]

H 400 H 4003 v

u, é}i’ A‘!i i

(] o2 5aigiies 4

« > @ :

w L 3

§ 300fHH s § 300

- T -

i — E

= 8 A T b anid

o 200 o 2003 —1=r

o I o > ad

>4 I ¥

o T 3 s

W yP A i a

3100 i 3 100

8 @’ : R 8 fa

(R psesses m HHEHHHH Py =
SR ::| BASE ‘MILLIAMRERE!
0 2 4 3 8 10 12 0 2 4 3 8 10 12
COLLECTOR-TO~EMITTER VOLTS (Vcg) COLLECTOR-TO-EMITTER VOLTS (Vcg)
92CS- 11183 » 92CS =119
Fig.3 — Typical output characteristics at T = 250¢. Fig.4 — Typical output characteristics at Tp = —55°C.

COMMON-EMITTER CIRCUIT, aass NpUT
FREE—AIR_TEMPERATURE {TF, —
- W |COLLECTOR-TO-EMITTER VOLTS (VCE)=(O|
s £
2
<
> o
=] a« 180|
&
[
¥ 2!
W & 140)
z =
5 £ 120 <
2 B QP
H £ 100 «,‘*“ﬁ ]
5
g 3 oo | e U
E -] @Q_ﬁ/ LA
=4
3 i AT
o 2 L1711 N
g 2
9)
100
[} 1l 10 100 1000
COLLECTOR-TO-EMITTER VOLTS (Vee) COLLECTOR CURRENT (Ic)— MILLIAMPERES
92CS-ITSRI 92CS-118IR2
Fig.5 — Typical output characteristics at T 4 =25°C. Fig.6 — Typical dc beta characteristics.
COMMON—EMITTER cmcuuT BASE INPUT. 100[EMITTER OPEN. +—]
FREQUENCY= 20 M| o
FREE —AIR TEMPERATURE(TFA) 25°C x5
10] TTI 10} A
5 Tk K 45
E 8 <R V—O—LT\S . ﬁﬁ < 9 4
~ NG &
EI,' s ,@"‘\‘/ N 3§ 5 20
o ,,\o/ P e N 43 1
<2 6 (Y &
s J o J
g3, A ?T \55"
4 S 3
28 S 55 S
qu 10~
25 38
oz 4R
w3 jula)
3 ]
37 2 103 g /4
3 =
2] 1 2L
! - 7.4
0 : 109
-100 -50 0 50 100 150 200
10 100 1000
COLLECTOR MILLIAMPERES (Ic) JUNCTION TEMPERATURE (Ty)—°C
92CS-INTIRI 926511480
Fig.7 — Typical small-signal, forward-current transfer ratio characteristics. Fig.8 — Typical colle utoff current istics.
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File No. 83

NG

Solid State
Division

RF Power Transistors

2N918
2N3600

RCA-2N918 and RCA-2N3600 are double-diffused
epitaxial planar transistors of the silicon n-p-n type.
They are extremely useful in low-noise-amplifier, oscil-
lator, and converter applications at VHF frequencies.

These devices utilize a hermetically sealed four-
lead JEDEC TO-72 package. All active elements of
the transistor are insulated from the case, which may
be grounded by means of the fourth lead in applications
requiring minimum feedback capacitance, shielding of
the device, or both.

MAXIMUM RATINGS, Absolute-Maximum Values:
2N918 2N3600
COLLECTOR-TO-BASE

VOLTAGE, VCBO: + + + + v v v v+t 30 30 max. V
COLLECTOR-TO-EMITTER
VOLTAGE, VCEQ:  + « « «« « + « - - 15 15 max. V
EMITTER-TO-BASE
VOLTAGE, VEBQ: + + + v v v v oo v - 3 3 max. V
COLLECTOR CURRENT, Ig - - ... 50 *  max. mA
TRANSISTOR DISSIPATION, P
For operation with heat sink:
At case upto 25°C . ... 300 300 max. mW
temperatures** | above 25°C . . . Derate at 1.71 mW/°C

For operation at ambient

temperatures:
At ambient up to 25°C . ... 200 200 max. mW
temperatures above 25°C . .. Derate at 1.14 mW/°C

TEMPERATURE RANGE:

Storage and Operating (Junction). . . -65 to +200 °c

LEAD TEMPERATURE
(During Soldering):
At distances > 1/16 inch from
seating surface for 60 seconds
300 max. °C

* Limited by transistor dissipation.
** Measured at center of seating surface.

SILICON N-P-N .
EPITAXIAL PLANAR
TRANSISTORS

For VHF Applications
In Military, Communications,
and Industrial Equipment

FEATURES
© high gain-bandwidth product

JEDEC
TO-72

© hermetically sealed four-lead package
0 low leakage current

® high 200-MHz power gain

2N3600

© low noise figure
NF =4.5 dB mox. ot 200 MHz

© low collector-to-base time constant
r,'Cc =15 ps max.

0 high power gain as neutralized amplifier
Gpe =17 dB min. at 200 MHz

COMMON EMITTER CIRCUIT, BASE INPUT;
TPUT SHORT CIRCU

| FREQUENCY (f) =10

COLLECTOR-TO— EMITTER VOLTS (V(;E) 6

AMBIENT TEMPERATURE (T4 ) =25°

TRANSFER RATIO (hfe)
~
5} n

n
n

MALL—SIGNAL FORWARD CURRENT

0 5 o 1 2 25 30
COLLECTOR MILLIAMPERES (Ic)
92CS-12845R!
Fig.1 - Small-signal beta characteristic for types 2N918
and 2N3600.

10-66
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2N918, 2N3600 File No. 83

ELECTRICAL CHARACTERISTICS

- TEST CONDITIONS LIMITS
DC DC
X hiy bl DC
- Ambient  f ¢eqyency | Collector- | Collector- | eniver  collector| Base Type Type
Characteristics Symbols | Temperature to-Base | to-Emitter Current| Current | Current 2N918 IN3600 Units
Voltage | Voltage
TA f Ves | VeE | I Ic '8
. oc MHz v v mA mA mA | Min. | Typ. | Max. [Min. | Typ. | Max.
Collector-Cutoff Current icBo 12550 {g g 0'101 0'?1 ﬂ
Collector-to-Base R .
Breakdown Voltage BVCBO B 0 0.0 0 n v
Collector-to-Emitter
B . . . .
Sustaining Voltage Veeo(sus) B 3 0 15 5 v
Emitter-to-Base
. BV 25 X - - I
Breakdown Voltage EBO oo 0 5 s v
Collector-to-Emitter R .
Saturation Voltage Vee(sah ] 10 1 0.4 04 v
Base-to-Emitter
Vi - -
Saturation Voltage BE(sah) B 10 ! ! v
Static Forward Current-
h A -
Transfer Ratio FE B ! 3 x o 150
Small-Signal Forward 100 10 4 61 - - o
Current-Transfer Ratio® fe 5 11332 g g -] - 8405 - 21050
Common-Base Output 2 Oltol 10 0 RO N I WA I - | pF
Capacitance® Cob g o 0 0 R I I 1 R I e 1
Collector-to-Base O
Feedback Capacitance® Ceb 5 0ltol 1 0 1y eF
Common-Base Input G 2% 0.1to1 . R 1] -
Capacitance® (Vgg =0.5V) b S 0 2 L oF
Collector-to-Base ' 40 6 2 -1 18] - L S
1h'C 2 p
Time Constant® oo i 19 | .6 5 e - s es
Small-Signal Power Gain
in Neutralized Common- 12 6 sy -] - - | dB
Enitter Amplifier Circut?| ~ °P® B 20 6 5 - 7y -
(See Fig.2 & Fig.3)
Small-Signal Power Gain R
in Unneutralized Common- R N
Emitter Amplifier Circuit®| Gpe % G 10 5 B ¢
(See Fig.4)
Power Qutput in Common-
Emitter Oscillator Cir- Po 5 > 500 10 12 0] - -1 - - mW
cuit® (See Fig.5) :
Nose Figure® (See Fig.2) NF 25 200 6 15 - <l -1 -] -] - 48] dB
Noise Figure®d NF 25 60 6 1 -1 6 -] -] 3]|d
@ Lead No.4 (case) grounded. € Lead No.4 (case) floating.
b Three-terminal measurement of the collector-to-base capacitance d Generator Resistance (Rg) =400 ohms.

with the case and emitter leads connected to the guard terminal.
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2N918, 2N3600

1-8 pF 3 TURNS
0 No. 22 WIRE
e No. 22 \
N Ziox ¥ Lons
1] EXTERNAL
27 TURNS |SHIELD
No. 18 WIRE i
Fipx 5 LONG

K] ¢ 1000 pF

+Vee

92CS-11930R2

NOTE: (Neutralization Procedure): (a) Connect a 50-{) rf voltmeter
to the output of a 200-MHz signal generator (Rg = 50 and adjust
the generator output to 5 mV. (b) Connect the generator 'to the input
and the 1f voltmeter to the output of the amplifier, as shown above.
(c) Apply VEE and Vg, and adjust the generator output to provide
an amplifier output of mv. (d) Tune C2, Cg, and Cy for mammum
amplifier output, readjusting the generator output, as required,
maintain an output of 5 mV from the amplifier. (e) Interchange the
connections to the signal generator and the rf voltmeter. (f) With
sufficient signal applied to the output terminals of the amplifier,
adjust CN for a minimum indication atthe amplifier input. (g) Repeat
steps (a), (b), (c), and (d) to if g is y.

Q = Type 2N3600

Fig.2 - Neutralized amplifier circuit used to measure
power gain and noise figure at 200 MHz for type 2N3600.

+Vee

R.F.C.
f,=200 MHz

p

5 p
ﬂ(i—?ou'rmn

25,.FI

0.054F

INPUT ?—|

= L IpF 71 2150
IN3063 7
| Wi W]
L Ll
1000 pF
it sma S BE03
I\ *
F.C. =
f, =200 MHz
0.05 uF —Vee
D.C.
L coMM
92CS—12848RI

Ly~ 1loop #12 AWG wire; Ip~ 13/16"
LZ - 1/2 loop #12 AWG wire; Ip*= 1-3/16"

Q =2N918

Fig.4 - Circuit used to measure 200-MHz unneutralized
power gain for type 2N918.

+Vee

REC,
0.01uF

0.001 uF
Loap
— IMPEDANCE
e [ 1 =50 onMms
5 1.5-7.5pF
QUR!
IMPEDANCE 312 pF 5
#50 OH 0.0l pF
00IuF
—VEE 92CS-12847RI

Ly - 3.5 turns No. 16 tinned copper wire; 5/16 " dia.; 7/16" long;
turns ratio = 4:2

Lz- 8 turns No.16 tinned copper wite; 1/8" dia.; 7/8" long;
turns ratio ~~ 8:1

Ly- MILLER #4303 (0.4 - 0.65 pH) or equivalent

Q =Type 2N918

Fig.3 - Neutrdlized amplifier circuit used to measure
power gain at 200 MHz for type 2N918.

NOTE 2
RFC
50p
Q 75pF OUTRUT
1t : ®
NOTE
& SEE NOTE |

RFC
g E L
NOTE2 | 1500

2200
OHMS I‘°°° RFC I oF
VEE - vee

92CS-12849R2

Note 1 - Coaxial-Line output network consisting of:
2 General Radio Type 874 TEE or equivalent
1 General Radio Type 874-D20 Adjustable Stub or equivalent
1 General Radio Type 874-LA Adjustable Line or equivalent
1 General Radio Type 874-WN3 Short-circuit termination or equivalent
Note 2 - RFC = 0.2 uH Ohmite #2-460 or equivalent
Note 3 - Lead Number 4 (case) floating
Ly-2tums #16AWG wire, 3/8 inch OD, 1-1/4 inch long

Q =2N918 or 2N3600

Fig.5 - Circuit used to measure 500-MHz oscillator
power output for types 2N918 and 2N3600.
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2N918, 2N3600 File No. 83

TWO-PORT ADMITTANCE (y) PARAMETERS AS FUNCTIONS OF
COLLECTOR CURRENT (Ic) FOR RCA TYPES 2N918 AND 2N3600

HH coumon-gmrTTen cicut ease weuT; HH COMMON-EMITTER CRCuIT;
s TPUT SHORT-CIRCUITED. sEEEE o INPUT SHORT-CIRCUITED.
FREQUENCY {11+ 200 Mits HHH + FREQUENCY (f)=200 MHz
1sHHHH  AMBIENT TEMPERATURE (Tal=25% FHH 3] AMBIENT TEMPERATURE (Ta)s25°%C
I{E}llll‘llllga Ili JIIIII IIIJII
3 EEEREER \;\“‘Y | & 58 6“
0§ IIKD“"SCQI; ! ’.;;§ = ;""" Inal 1 b
b4 g NG AT k=] COLLECTOR-T¢
2210 OO \ i wE 2 EMITTER voLTs ¢, 1H
wY i I Tt Sy CE)xy5
(Z)T' 1T - 16 1 < o
a5 1 T =4
K& bi H
o 3w
=53 24
39 15 Z2
zZ o5
I o
St s &
of Suw
58 29 VCE=
22 =4
zZ3 A r T 11 9%e
= ¥ T 15 11
11T 1 11T
IRREI T TT
) 5 10 15 20 ° 5 10 i5
COLLECTOR MILLIAMPERES (Ic) COLLECTOR MILLIAMPERES (Ic)
92CS-12757R2 92CS-I12758R2
Fig.6 - Input admittance (yje). Fig.7 - Output admittance (yoe).
T
73] HHHH HH A
I HH NOTE-gre IS NEGLIGIBLE AT THIS F Y (200 MHI)‘
> u V=<‘s=ﬁ o
g H s
mtd AL
o2 L2 OMMON-EMITTER CIRCUIT;
EH 208 INPUT SHORT - CIRCUITED.
zL 0 s = O F Y (£)=200 MHz
o2 21 AMBIENT TEMPERATURE (Ta)=25°C
2 COMMON-EMITTER CIRCUIT, BASE INPUT; <5 s
[y OUTPUT SHORT- CIRCUITED. [
59 HH FREQUENCY (f )= 200 MHz 5 iy
E g ana AMBIENT TEMPERATURE (9=25C B
ES ot N B2
[ N Do OR—T0=
o9 & L, T we COLLECT ol
85 Y17 renECTOR- oI 11 8 [TTRE eMrer vouTs WeBl B
z 7 ST _VOLTS (VeE):15; 3 7 [bre
2 |MH\”1I1¢IHb' EEEEE NN FHH S
e T T NN
-100 Ty =15) 1 IT BN EEEE
0 5 10 15 20 o 5 0 5 20
COLLECTOR MILLIAMPERES (I) COLLECTOR MILLIAMPERES (Ic)
92CS-12759R2 92CS -12760R2
Fig.8 - Forward transadmittance (yg,). Fig.9 - Reverse transadmittance (y,e).
TERMINAL CONNECTIONS

LEAD 1- EMITTER

LEAD 2 - BASE

LEAD 3 - COLLECTOR

LEAD 4 - CONNECTED TO CASE
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File No. 135

UQCEEU Power Transistors

Solid State 2N1479 2N1480
2N1481 2N1482

Silicon N-P-N
Power Transistors

General-Purpose Types for
Medium-Power Applications

|
|
i
!
i
'

[
[ !
|
[

2N1479L 2N14795

2N1480L 2N1480S Features: These devices are available with either 1%-

gn::g;t %m}:g;g inch leads (TO-5 package) or %-inch leads

' ® High-temp: e chi ization (TO-39 package). The longer-lead versions are

H ® High dc beta at 200 mA specified by suffix L’ after the type num-

! B Full switching-time characterization ber; the shorter-lead versions are specified by
JEDEC TO-5 JEDEC TO-39 at 200 mA suffix ““S’* after the type number.
H1380 H-1381 ‘

RCA-2N1479—-2N1482 are diffused-junction silicon n-p-n circuits; and as class A and class B push-pull audio and
power transistors. These transistors are intended for a wide servo amplifiers.

variety of applications in industrial and military equipment.

They are particularly useful in power-switching circuits such  These transistors feature high beta at high current, and ex-
as in dc-to-dc converters, inverters, choppers, solenoid and cellent high-temperature performance. They employ the
relay controls; in oscillator, regulator, and pulse-amplifier JEDEC TO-39 or TO-5 hermetic package.

2N1479  2N1480

Maximum Ratings, Absolute-Maximum Values: 2N1481  2N1482
*COLLECTOR-TO-BASE VOLTAGE .. ...tiitiiiitiiineneenneannnnnn Vego 60 100 \Y
*COLLECTOR-TO-EMITTER VOLTAGE:

With base open, sustaining . ........ouiiiiit i i Vgeo/(sus) 40 55 v

With emitter-to-base reverse biased

(VEB=T1.5V0Its) ..o e VCEX 60 100 v

“EMITTER-TO-BASE VOLTAGE ...\ttt tiiie it eeeaiinnnnns VEB 12 12 \"
FCOLLECTOR CURRENT. . 1.ttt ettt iie e iee ciieeieeeineaanns Ic 1.5 15 A
“EMITTER CURRENT ...ttt ettt it e e e et i e ene e aenes IE —1.75 -1.75 A
*BASE CURRENT ........... e e e e et e g 1 1 A
*TRANSISTOR DISSIPATION: PT

(See Rating Chart Fig. 1):

At case temperature of 25° C ..t vttt ittt 5 5 w

At case temperature of 100° C ... .iuetieitniiie i 2.86 2.86 w

TEMPERATURE RANGE: :

Operating and STOFage « « . .« oo v vttt —65 to +200 °c

*In accordance with JEDEC registration data
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2N1479-2N1482 File No. 135

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

TEST CONDITIONS LIMITS
CHARACTERISTIC SYMBOL VOLTAGE CURRENT 2N1479 2N1480 2N1481 2N1482 UNITS
Vde mA dc
Ve | Vee| Vesl 'c | '8 | 'g [Min. | Max.| Min, | Max. | Min. | Max. | Min. | Max.
*|  Collector Cutoff Current: Icso 30 0 10 10 10 10| pA
Tc = 150°C 30 0 500 500 500 500
| Emitter Cutoff Current lego 12 V] 10 10 10 10| pA
#  Collector-To-Emitter
Voitage:
With base-emitter junction
reverse-biased Veex 15025 60 100 60 100 v
With base open,
sustaining Vegolsus) 50| o 40 55 40 55
*  Base-To-Emitter Volitage Vge 4 200 3 3 3 3 v
* DC Current Transfer Ratio hgg 4 200 20 60 20 60 35{ 100 351 100
[ Small-Signal Current
Transfer Ratio h¢e 4 5 50 Typ. 50 Typ. 50 Typ. 50 Typ.
* DC Collector-To-Emitter
Saturation Resistance rog(sat) 200 | 20 7 7 Q
200110 7 7
*| Collector-To-Base
Capacitance Cob 40 150 Typ. 150 Typ. 150 Typ. 150 Typ. pF
* Thermal Time Constant 71 10 Typ. 10 Typ. 10 Typ. 10 Typ. ms
*|  Alpha-Cutoff Frequency fay, 28 5 1.5 Typ. 1.5 Typ. 1.5 Typ. 1.5 Typ. MHz
| Switching Time:
Delay Time td' 0.2 Typ. 0.2 Typ. 0.2 Typ. 0.2 Typ.
Rise Time 15 1 Typ. 1 Typ. 1 Typ. 1 Typ. us
Storage Time g 0.6 Typ. 0.6 Typ. 0.6 Typ. 0.6 Typ.
Fall Time te 1 Typ. 1 Typ. 1 Typ. 1Typ.
+|  Thermal Resistance:
Junction-to-case ReJc 35 35 35 35 | *c/w
Junction-to-free air Rgyra 200 200 200 200
*In accordance with JEDEC registration data
“1c =200 mA, |B1 =20mA, |.,2 = -8.5 mA; see Figs.6and 7.
CASE TEMPERATURE (T¢) :
AMBIENT TEMPERATURE (Ta) B
EHE iy !
Fyiaass. 1
87 |E|EEE
a2F |in Lt TERMINAL CONNECTIQNS
£ Tl
zs T : Lead 1 - Emitter
22 ofiniinEEan Lead 2 - Base
£ ‘ Case, Lead 3 - Collector
0 ‘E._ Hi i __i_... H TP
~-100 -50 50 100 150 200
TEMPERATURE —*C
92CS-10446 R4

Fig.1 — Derating chart for all types.
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2N1479—-2N1482

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

CASE TEMPERATURE (T¢)=25°C

Vap “VOLTAGE AT WHICH ALPHA (a) AT :
LOW VOLTAGE TIMES THE MULTIPICATION :
FACTOR (M)}
< < OHET 50 3 SRR HETERER :
P 1 it e
© shissi::
© H o
K jad
40 =
5 g it
w 2 o«
& 3
S0 3
< 5 I ey t
o N w T saas|
; Y pautHEY T
x 3 peee T T
T 2 T = 3
S, 4 it i
2 RAE2d 3374 ! 31
H 12 ey ssietia i
I L et H 5]
0. [l X HiE 0 1 1 i i
BASE - TO-EMITTER VOLTAGE (Vgg)—V o 20 a0 60 80 100
92CS-10438R2
COLLECTOR-TO-EMITTER VOLTA( —v
LTAGE (Vce) 92CM-10453R1
Fig.2 — Typical input characteristics for all types. Fig.3 — Typical output characteristics for all types.
= COLLECTOR-TO-EMITTER VOLTAGE (Vcg)=4 v T
o COLLECTOR-TO-BASE VOLTAGE (Vcgg)= 30V
£ <
= €
g | ICB
3 - o
; ;
& =t
W £ 2
2 z
2 ]
3 3 I
= '3
- 60 >
= o
z tHE CASE TEMP! w
& T
@ T 11 o
3 T - g
3 40 : b 8
[=) @ 1
4 o
H I s s s S
x w
e 3 —
o o
g 54
o4
0.2 0.4 0.6 1.2 o 25 50 75 100 125 150 175 200
COLLECTOR CURRENT (Ic)—A JUNCTION TEMPERATURE—°C
92CS-10450R2 92CS~-1088IR!
Fig.4 — Typical dc beta characteristics for all types. Fig.5 — Typical leakage characteristics for all types.
+
:
L |
T TIME
2N1479, 2NI480 l Tez L
2N1481, OR 2NI1482 |, - T-
7(}% Q 1g, 1 INPUT WAVE FORM
Ry oUTPUT
INPUT 59n§TIC oscILLO- it I At 905
FROM 2w SCOPE RS
PULSE COLLECTOR 0
GENERATOR ——o0 CURRENT i\ ————107
Rg=50 & 2y TIME
G i tg - fo|—
T L tg—> — 14
= 92CS-10427R3
1¢ =200 mA A\
.f, =20 ::A "oN" CONDITION
15p -85 mA OUTPUT WAVE FORM
2 92CS -10029
Fig.6 — Test circuit for of itching times. Fig. 7 — Oscilloscope display for of switching times

(test circuit in Fig. 6).
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Solid State
Division

File No. 137
Power Transistors

2N1483 2N1484
2N1485 2N1486

RCA-2N1483—-2N1486 are diffused-junction power tran- Intermediate _Power T"Ies

sistors of the silicon n-p-n type. These transistors are
intended for a wide variety of applications in industrial
and military equipment. They are particularly useful in
power-switching circuits such as in dc-to-dc converters,
inverters, choppers, solenoid and relay controls; in os-
cillator, regulator, and pulse amplifier circuits; and as
class-A and class-B push-pull audio and servo ampli-
fiers.

These transistors feature high beta at high current,

JEDEC.TO-8

and excellent high temperature performance. o Maximum dissipation rating of 25 watts at a case temperature of 25°C

© 2N1485 and 2N1486 have a maximum saturation resistance of 1 ohm

Maximum Ratings, Absolute-Maximum Values:

COLLECTOR-TO-BASE VOLTAGE . ....................
COLLECTOR-TO-EMITTER VOLTAGE:

With base open (sustaining voltage) . . .................

With emitter-to-base reverse

biased (VEg = 1.5volts) . ..o ovin i

EMITTER-TO-BASE VOLTAGE. . . .......... ... ... ...,
COLLECTOR CURRENT . .. ...ttt
EMITTER CURRENT. . . . ........... .. ... ... e
BASECURRENT . ... i
TRANSISTOR DISSIPATION:

(See Rating Chart Fig. 3):

At case temperature of 25°C . . . .. ... ...

At case temperature of 100°C . . ... ... .. ... . ...

TEMPERATURE RANGE:
Operating and Storage « . .« v v vt in it

2N1483 2N1484
2N1485 2N1486
60 100 max. volts
40 55 max. volts
60 100 max. volts
12 12 max. volts
3 3 max.  amp
-3.5 -3.5 max.  amp
1.5 1.5 max. amp
25 25 max. watts
141 14.1 max. watts
-65 to +200 oC

40
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File No. 137

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

2N1483—-2N1486

TEST CONDITIONS LIMITS |
CHARACTERISTIC SYMBOL VOLTAGE |  CURRENT 2N1483 2N1484 | UNITS
V dc mA dc
Ves | Vee Ic Ig Min.| Max. | Min. Max.
Collector Cutoff Current:
With emitter open | 30 - 15 - 15 A
At Tg = 1500C ceo 30 ~ 7m0 | = | 0| "
Emitter Cutoff Current IgBO 0 - 15 - 15 HA
Vgg=12V
DC Forward-Current Transfer hee 4 7508 20 60 2 60
Ratio
Collector-to-Emitter Sustaining
Voltage:
With base open VcEeolsus) 1002 0 40 - 55 - v
With base-emitter junction .
reverse-biased (Vgg = VCEX 0.25 60 - 100 -
—1.5V)
Base-to-Emitter Voltage VBE 4 7502 - 3.5 - 3.5
Collector-to-Emitter
— X - . Q
Saturation Resistance rcelsat) 750 75 2.67 2.67
Collector-to-Base Capacitance Cob 40 175 (typ.) 175 (typ.) pF
Thermal Time Constant T 10 (typ.) 10 (typ.) ms
Alpha Cutoff Frequency fab 28 5 1.25 (typ.) 1.25 (typ.) | MHz
Saturated Switching Time | |
Delay time t4 0.2 (typ.) 0.2 (typ.)
Rise time ty 1 (typ.) 1 (typ.) s
Storage time 1 0.8 (typ.) 0.8 (typ.)
Fall time t 1.1 (typ.) 1.1 (typ.)
Thermal Resistance:
Junction-to- R - 7 - 7
unction-to-case 6JC oc/wW
Junction-to-ambient Rgga - 100 - 100
3pylsed, pulse duration = 300 us, duty factor = 1.8%.
COMMON-EMITTER CIRCUIT, BASE INPUT. HHTEE [T COMMON=EMITTER CIRCUIT, BASE INPUT.[TH
COLLECTOR-TO-EMITTER VOLTS = 4 311:1:' COLLECTOR-TO~-EMITTER VOLTS=4 + nea|
CURVE CASE TEMPERATURE —°C HHHHHE CASE TEMPERATURE—°C HE
2 — 25 SE5TEEEFTSaeat
_____ -65 ] -65 Hif
—_—-_- _ 0 - 200 T
it S AT
i t B } i i EaEd 2ot
5 s ; P
Gl i H z Tl
o el 3 ] HaE i
5 H H tH g 111 Hiy
L . i
;’, L i P % { Ii_ ‘ HHiHi
z Hi i ! g TRSRELHHE i ki iated
1 ; T
1
A o A A R ° il
5 ] .5 2
° H BASE-TO-EMITTER VOLTS (Vm:)2 - COLLECTOR AMPERES
92CS-i10443R3 92CS-10444R2
Fig. 1—Typical input characteristics for all types. Fig. 2—Typical operation characteristics for all types.
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2N1483—-2N1486 : File No. 137

ELECTRICAL CHARACTERISTICS, AtCase Temperature (Tp) = 250C unless otherwise specified

TEST CONDITIONS LIMITS
CHARACTERISTIC SYMBOL VOLTAGE | CURRENT 2N1485 IN1486 | UNITS
Vdc mA dc
Ves Vce Ic Ig Min.] Max. Min. Max.
Collector Cutoff Current:
With emitter open 30 — 15 - 15
IcBo HA

At Tg = 150°C 30 - 750 - 750
Emitter Cutoff Current lEBO 0 - 15 - 15 MA

Vgg =12V
bc Fo!'ward-Current Transfer hee 4 7508 35 100 35 100

Ratio .

Collector-to-Emitter Sustaining
, Voltage:
With base open Vceolsus) 1002 0] 40 - 55 - v
With base-emitter junction
reverse-biased (Vgg = VGCEX 0.25 60 - 100 -
—-15V)
Base-to-Emitter Voltage VBE 4 7502 - | 25 - | 25 \
Collector-to-Emitter
rogfsat) - _

Saturation Resistance CE 750 40 ! !
Collector-to-Base Capacitance Cob 40 175 (typ.) 175 (typ.) pF
Thermal Time Constant T4 10 (typ.) 10 (typ.) ms
Alpha Cutoff Frequency fab 28 5 1.25 (typ.) 1.25 (typ.) MHz
Saturated Switching Time | l

Delay time t4 0.2 (typ.) 0.2 (typ.)

Rise time t 1 (typ.) 1 (typ.)

S

Storage time tg : 0.8 (typ.) 0.8 (typ.) K

Fall time g . 1.1 (typ.) 1.1 (typ.)
Thermal Resistance:

Junction-to-case R - 7 - 7

! _ 6JC oc/w
Junction-to-ambient Rgja - 100 - 100
3 pulsed, pulse duration = 300 us, duty factor = 1.8%.
i ik : T EMITTER OPEN.
: i : + 2| COLLECTOR-TO-BASE VOLTS=30
e g 7
: § 7
+ oo
T s Z
§>"-’ 5 /
20
ak o3 ya
2% ws
<] s 4
£z 3
3k 3% o
= i, /
a 1 =
5 i ] P —
T T )
3 ; o
b o 2l
off |y : o
-1 100, 50 20 s~ 50 75 100 125 150 175 200
CASE TEMPERATURE—°C JUNCTION TEMPERATURE—°C
92C5-10442R2 92CS-10882
Fig. 3—Rating chart for all types. Fig. 4—Typical operation characteristics for all types.
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CASE TEMPERATURE =
Vee

Low VOLTAGE X
FACTOR (M) =

MMON-EMITTER CIRCUIT BASE INPUT,

S -COLLECTOR Tos EMITTER
SUSTAINING VOLTAGE (BASE OPEN)

VaM=VOLTAGE AT WHICH ALPHA(d) A

THE MuLTIPLICATlON

EO(s

=

50

80

70

60

COLLECTOR-TO-EMITTER VOLTS

St
S,
>3
8
1 o
= a
I3
1
.
-
3
)
]
N = o
= d
COLLECTOR AMPERES
92CM-10445R!

Fig. 5—Typical collector characteristics for all types.

: 2N1483—-2N 1486
2N1483, 2N 1484, 2N 1485 OR 2N1486
t—0
pe:T
o v’\RN 2 ou‘;gu*r
2 1g R3§TI° 0SCILLO~
INPUT a 2 SESE
PULSE t
GENERATOR B, B, t——o0
o- _.:* s _:{::*
= 92CS5-10427R2
B} = 8.5volts Ry = 50 ohms, 1 watt
By = 12volts Ry = 220 ohms, 1 watt
Rg = 15.9 ohms, 2 watts
+
BASE
CURRENT Ip, J
TS TIME
1 ¥ Ip, f

INPUT WAVE FORMT

+
COLLECTOR
CURRENT

OUTPUT WAVE FORM

*'ON" CONDITION

92CS—10029

Typical Operation of the 2N1483~ 2N1486

At Case Temperature (T¢) = 269C:

DC Supply Voltage (Bg) ... .. ..
DC Base Bias Voltage (By). . . .
Generator Resistance. . . ..
““On”’ DC Collector Current. . . .
““Turn-On’’ Base Current (IBl). .

““Turn-Off”’ Base Current (IBZ)' .

R V4
cie...-85 V
ciee.e.. 50 @
ceeeae.. 750 mA
ceves... 65 mA
ceeeve.. =35 mA

Fig. 6—Typical power-switching circuit.

TERMINAL CONNECTIONS

Lead 1 — Emitter
Lead 2 — Base
Case, Lead 3 — Collector
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Solid State
Division

File No. 139

Power Transistors

2N1487 2N1488
2N1489 2N1490

RCA-2N1487-2N1490 are diffused-junction power tran-
sistors of the silicon n-p-n type. These transistors are
intended for a wide variety of applications in industrial
and military equipment. They are particularly useful in
power-switching circuits such as in dc-to-dc converters,
inverters, choppers, solenoid and relay controls; in os-
cillator, regulator, and pulse-amplifier circuits; and as
class-A and class-B push-pull audio and servo ampli-
fiers.

These transistors feature high power-dissipation
ratings, high beta at high current, and excellent high
temperature performance.

High-Power

Types

JEDEC TO0-3
o Maximum dissipation rating of 75watts at a mounting flange temper-
ature of 259C
© 2N1489 and 2N1490 have amaximum saturation resistance of 0.67 ohm
Maximum Ratings, Absolute-Maximum Values:
2N1487 ~ 2N1488
2N1489 2N1490
COLLECTOR-TO-BASE VOLTAGE .. ............cuvoun. 60 100 ‘max.  volts
COLLECTOR-TO-EMITTER VOLTAGE:
With base open (sustaining voltage) . .................. 40 55 max volts
With emitter-to-base reverse
biased (VEg = 1.5volts) . .. ... nn. 60 100 max volts
EMITTER-TO-BASE VOLTAGE . . . .. ... ... ... 10 10 max volts
COLLECTOR CURRENT . . ...... ... ... it 6 6 max amp
EMITTER CURRENT. . . . .. ... it i i e -8 -8 max amp
BASE CURRENT . . ... .. et e 3 3 max amp
TRANSISTOR DISSIPATION:
(See Rating Chart Fig. 1):
At mounting-flange temperature of 25°C. . . ... ... ... 75 75 max watts
At mounting-flange temperature of 100°C . . ... ... ... ..... 43 43 max watts
TEMPERATURE RANGE:
Operatingand Storage . ... ... . oiiie i =65 to +200 oC
666



File No. 139

ELECTRICAL CHARACTERISTICS

2N1487—2N1490

Mounting-flange temperature = 25°C unless otherwise specified.
TEST CONDITIONS LIMITS
DC DC. DC DC
Collec- |Emitter | Collec- | Base
Characteristic Symbol tor Voltage tor Currentfl Type Type Type Type Units
Voltage Current 2N 1487 2N1488 | 2N1489 2N1490
(volts) (volts) | (ma) (ma)
Ves | Vee| VeB Ic Ig  |Min.| Max. |Min.| Max.| Min.| Max. | Min.|Max.
Collector-Cutoff Current: IcBo
With Ip = 0 and at mount-
ing flange temperature of;
25°C 30 25 25 25 25 | pa
150°C 30 1000 1000 1000 1000 | wa
Emitter-Cutoff Current IEBO 10 0 25 25 25 25| pa
Collector-To-Emitter
Voltage:
(Emitter-to-base
reverse bias) VeEX 1.5 0.5 60 100 60 100 volts
(Base open sustaining
voltage) VcEo 100 0 ||40 55 40 55 volts
(sus)
DC Current Transfer Ratio hpg 4 1.5amps 15 45] 15) 450125 75) 25] 75
DC Collector-To-Emitter
Saturation Resistance rep(sat 1.5amps | 300 2 2 ohms
1.5amps | 100 0.67 0.67 Johm
Base-To-Emitter Voltage VBE 4 1.5amps 3.5 3.5 2.5 2.5 [volts
Thermal Resistance: Rgyc
Junction-to-mounting
flange 2.33 2.33 2.33 2.33 |°C/w
: EMITTER OPEN.
COLLECTOR-TO-BASE VOLTS=30 /
~
o
3 4
& 19
Z
gg /]
E14
g0 Og 4
°E e 2 P
ug o8
£
] 3%
g &
= sl
i g
%9 2 3
38 g
[+X]
~I00  -50 50 0 I5C 200 ) 25 50 75 100 125 150 175 200
TEMPERATURE—°C JUNCTION TEMPERATURE—°C
92CS-10437R3 92CS-10883

Fig. I-Rating Chart for Types 2N1487, 2N1488,
2N1489, and 2N1490.

Fig. 2-Typical Operation Characteristics for Types
2N1487, 2N1488, 2N1489, and 2N1490.
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Typical Operation of the 2N1487, 2N1488, 2N1489, and 2N1490 in the Power—Switching Circuit of Fig. 3:

DC Supply Voltage (Bg) . . ..o oot 12 volts
DC Base Bias Voltage (By). .. ... ..o vt -8.5 volts
Generator Resistance. . . . ... .. . i 50 ohms
“On”” DC Collector Current. . . . v vv v iv it o it i iie e ineiie e e 1.5 amp
““Turn-On’’ Base Current (IBI) ................................. 300 ma
““Turn-Off”’ Base Current (IB2) ................................. -150 ma

Switching Time:

Delay Time (tq). . o oo v vt it e e 0.2 usec
Rise Time (t). . .. .o oot e 1.0 usec
Storage Time (kg). . . v oottt e 1.0 pusec
Fall Time (b)) . .. . oo vt e i 1.2 usec

Typical Characteristics of the 2N1487, 2N1488, 2N1489, and 2N1490 at a Mounting-Flange Temperature of 250C:

Collector-to-base capacitance: Cg},
(VEB = 40volts) . o ov vt e e 200

puf
Thermal Time Constant, T1. . .. oo vi i ittt ettt e e i iiie e e 12 msec
Alpha-Cutoff Frequency fy
(Ve = 12 volts, I, = 100ma) 1 Mec
+
BASE
CURRENT T
2N1487, 2N1488, I L4t e
2N1489, or 2N1490 ! LS e
| ° INPUT WAVE FOHMT—
ouTPUT
R3 TIC osciLLo- = —-—=90
?Egéz SCOPE 4o
GENERATOR B, CRURRERS"™ ———4+X - —-0%
TIME
o— . | toe] | —
L e .4||+ 1d_:-‘.L . L_"
= 92CS-10427R3 l::t,
= - "'ON" CONDITION
By =8.5 volts Ry =30 ohms, 1 watt QUTPUT WAVE FORM
By =12 volts Rg =7.8 ohms, 2 watts 92C5-10029

Ry =50 ohms, 1 watt

Fig. 3- Typical Power-Switching Circuit.
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COMMON-ENITTER CIRCUIT, BASE INPUT, | -1 :
MOUNTING-FLANGE TEMPERATURE=25° C HH OO R ER CIRCUIT,
VCEO(sys)= COLLECTOR-TO-EMITTER Eas COLLECTOR-TO-EMITTER
TA NING VOI.YAoE (BASE OPEN) ©
e T T g )r =1 ut:_ur{rmc—
'ACTO%MG: X E MUL lPLICA ION HHH "‘_ ra CURVE TEMPER.::TURE
U1 e 25
« -65
) t4 u 200
\lL E
| ; ey 54
3
(o) 3 I
b b
S 8 w
g 3
H 2
HHHHs 8
) B
o £ o .5 5 2
= 2 BASE-TO-EMITTER VOLTS (VBE)
o
o) 2 Z 92Cs-1045R2
uy o
(%) 14
(%) . . TS
g' u Fig. 5- Typical Input Characteristics for Types
el
fgh_% ] 2N1487, 2N1488, 2N1489, and 2N1490.
St "
J
& 5
N =
7]
|
-3
" COMMON—EMITTER CIRCUIT,BASE INPUT.
o COLLECTOR~TO—-EMITTER VOLTS= 4
& MOUNTING-FLANGE
Q e TEMPERATURE—°C
.nr e
mEmE R u 3 25
“ : < —| =
o —— 200
'2
« s
& W
z . &
o = S <
COLLECTOR AMPERES 3
92CM-10447 &
g 4
Fig. 4-Typical Collector Characteristics for Types 3
2N1487, 2N1488, 2N1489, and 2N1490. g @ H
i
o X

.5 2
COLLECTOR AMPERES
92CS-10454RI1

Fig. 6 - Typical Operation Characteristics for Types
2N1487, 2N1488, 2N1489, and 2N1490.

TERMINAL CONNECTIONS
Pin 1 — Base
Pin 2 — Emitter
Case — Collector
Mounting Flange — Collector
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IR

Solid State
Division

Power Transistors

2N2102
2N1613

Features:

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

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

® For operation at junction

2N2102L 2N2102S temperature up to 200°C
2N1613L 2N16135 = Planar construction for
JEDEC TO-5 JEDEC TO-39 low noise and low leakage
H-1380 H-1381 = Low output capacitance

Medium-Power Silicon
N-P-N Planar Transistors

For Small-Signal Applications
In Industrial and Commercial Equipment

Thess devices are available with either 1%-
inch leads (TO5 package) or %-inch leads
{T0-39 package). The longer-lead versions are
specified by suffix L’ after the type num-
ber; the shorter-lead versions are specified by
suffix ‘S after the type number.

RCA-2N2102 Features:

a Gain bandwidth product (fT) = 120 MHz (typ.);
useful in applications from dc to 20 MHz
High breakdown voltage:
V(BR)cBO = 120V min. atlc=0.1mA
Low saturation.voltages:
Vcglsat) =0.5 V max. at Ig = 150 mA
Vgglsat) =1.1V max. at I = 150 mA

Beta (hgg) controlled over 5 decades of Ig

MAXIMUM RATINGS, Absolute-Maximum Values: 2N2102 2N1613
*COLLECTOR-TO-BASE VOLTAGE .. ............... Veeo 120 75 \%
*COLLECTOR-TO-EMITTER SUSTAINING VOLTAGE:

With external base-to-emitter resistance
(RBE) =108 ... ... i, VcEeR(sus) 80 50 \Y
Withbaseopen ........... ..o, Veeolsus) 65 \
“EMITTER-TO-BASE VOLTAGE .................... VeEBO 7 7 \%

COLLECTORCURRENT ........ciiiiiiannnn.. Ic 1" 1 A

*TRANSISTOR DISSIPATION: Pt

At case temperatures up t0 25° C ... .. ... ... .. ... .. 5 3 w

At free-air temperaturesup t025° C ................ 1 08 w

At temperaturesabove 25° C ... ... ... ... See Figs. 1 and 2
*TEMPERATURE RANGE:

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

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

seating plane for 10smax. .................... 300 —— °c

*In accordance with JEDEC registration data format
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ELECTRICAL CHARACTERISTICS, At Case Temperature (T¢) = 25°C unless otherwise specified

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

2N2102, 2N1613

TEST CONDITIONS LIMITS
CTERISTIC SYMBOL VOLTAGE | CURRENT N2102
CHARA RIS V de mA dec 2N210. 2N1613 UNITS
Ve | Vee Ic [Ig |Min.| Max Min.| Max.
Collector Cutoff Current:
With emitter open | 60 - 0.002 - 0.01
AtTc = 1500C cso 60 - 2 = 10 KA
Emitter Cutoff Current:
VEB=5V IEBO 0 - 0.002 — 0.01 HA
10 0.01 10 - - -
10 0.1 20 - 20 -
DC Forward-Current Transfer Ratio hrg 10 102 35 - 35 -
10 150a 40 120 40 120
10 5002 25 — 20 =
At Tc = —55°C 10 108 20 - 20 -
Collector-to-Emitter .
Reachthrough Voltage: VRT 120 - - - \
VEB=15V,Ig=0
Collector-to-Base
Breakdown Voltage: V(BR)CBO 0.1 120 - 75 - \
With emitter open
Emitter-to-Base
Breakdown Voltage: V(BR)EBO 0 7 — 7 — v
Ig=0.1mA
Collector-to-Emitter
Sustaining Voltage: VcEO(sus) 1002 | O 65 - - - \
With base open
With external base-to-emitter "
resistance (RBE) = 10 2 VCER(sus) 100 80 - 50 - \%
Base-to-Emitter Saturation
Voltage VBE(sat) 1502 | 15 - 1.1 - 1.3 Vv
Collector-to-Emitter Saturation
Voltage VCE(sat 1502 {15 - 0.5 - 1.5 \
Common-Emitter, Small-Signal,
Forward-Current Transfer Ratio hfe 5 ! 30 100 30 100
(f=1kHz) 10 5 35 150 35 150
Magnitude of Common-Emitter,
Small-Signal, Forward-Current |hte| 10 50 3 - 3 -
Transfer Ratio (f = 20 MHz)
Input Resistance: hi 5 1 24 34 24 34
f=1KHz ib 10 5 4| s 4 8 @
Small-Signal Reverse Voltage 5 1 - |[3x104 — |3x104
Transfer (Feedback) Ratio: hrb 10 1 - - - |3x104
f=1kHz 10 5 - |3x104 - -
Output Conductance: 5 1 0.01 05 0.05 0.5
f=1kHz hob 10 5 0o1| 1 005| 05 | wmho
Output Capacitance;
lE=0 Cob 10 - 15 - 25 pF
input Capacitance: 8 o .
VER=05V Cib 0 - 0 - 8| p

49




2N2102, 2N1613 : - File No. 106

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

" TEST CONDITIONS LIMITS
VOLTAGE | CURRENT
CHARACTERISTIC SYMBOL V de mA de 2N2102 2N1613 UNITS
Vce | VBE Ic | I8 | Min. | Max. Min. | Max.
* | Noise Figure:
Circuit Bandwidth (BW) = 1 Hz
Reference signal freq. = 1 kHz
Generator resistance (Rg) = NF 10 03 - 6 - 12 d8
510 2 (2N1613); (ZG) =
1000 2 (2N2102)
* | Saturated Switching Time
(See Fig.14) tattrtte ‘ - 30 - 30 ns
Thermal Resistance:
Junction-to-case Ry - 35 - 58.3
63C oc/w
Junction-to-ambient RgJA - 175 - 219

* |n accordance with JEDEC registration data format.
a Pulsed, pulse duration = 300 us, duty factor = 1.8% (2N2102) < 2% (2N1613).

a8
HH
T

T
T
T

:
+
1
.

Sassissy

T
DISSIPATION—WATTS

DISSIPATION—WATTS

MAXIMUM TRANSISTOR

T
: il il i
-75-50-25 0 25 50 75 100 125 150 175 200 -75 -50-25 O 50 75 100 l25 150 175 200
TEMPERATURE—°C TEMPERAYURE °c
92CS~NIT2R2 92CS-IIi73R2
Fig.1 — Rating chart for 2N2102. Fig.2 — Rating chart for 2N1613.
—~ j T T Jcommon-emTTER CIRCUIT, BASE INPUT.
W |COLLECTOR-TO-EMITTER VOLTAGE (VCg) =10V FREQUENCY = 20 MHz
£ AMBIENT TEMPERATURE (Ta)=25°C
22
g . R
g 2 L o
« z ) ( 1T
« 18 W 8 url_; G,
& ’ c 8 Tl
: o N L P
£ ~] 4
£ 140 (‘y ) ~N go %’«0/ | N
£ 120 > bt AN 25 cf‘o/f N
& > | - \ 5% s Zi
5 52 2115 e 7
< <€ 4 Jw o, <
Q s ) = < NP Er I
1
2 ol Soatiz =l -55 »3 3 i : 1
s T ATUA LA M =
& g0l 3 2y - e ]
L o . N H ,
o 20 N S
°_ o o .
oot | 10 100 1000 . AT 100 4 Y000
OLLECTOR GURRENT (I¢)— -
coLL (Ig)—mA S COLLECTOR CURRENT (Ic)—mA s2cs-mTIRE
Fig.3 — Typical dc beta characteristics for both types. Fig.4 — Typical ll-signal beta ch. istics for both types.
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T
: AMBIENT TEMPERATURE (Tp)=100°C

35E2:
i

AMBIENT TEMPERATURE (Ta) = 25°C [

500

o
o

o

COLLECTOR CURRENT (I¢)—mA

<

E

|

S 300

=}

[

&

& 200 ’ 5

3 g | I

5 1 i Heeacaseicss

S 100 Y cays i i i

w I T 1

—6,' RRE! i
T f I

° T HIL !

0 5 0 15 20 [ 20
COLLECTOR-TO-EMITTER VOLTAGE (Vcg)—V COLLECTOR-TO-EMITTER VOLTAGE (Vcg)—V
92CS-12667RI 92CS-12665RI
Fig.5 — Typical output characteristics for both types. Fig.6 — Typical output characteristics for both types.
T
g%'?g“f'ﬁ;&%glggggg( M)SE INPUT i »«} 1 " AMBIENT TEMPERATURE (TA) = -55'C‘
T T sy
T ;
10} T
< H sags|
£ g 1)
1 } <
T
) A H
[ o) HH S
L s e S
¢ T =]
s g 3
o & Wy
N : [
o | & T
«
3 , i gl g
o £ T o
o 1 \f HiHTH H w
L -
ImBRRaESEnT aanas 5l
BASE _CURRENT (Ig)=OuA o
o 20 40 60 80 00 o 10 [
COLLECTOR-TO-EMITTER VOLTAGE (VCE)—V COLLECTOR-TO-EMITTER VOLTAGE (Vcg)—V
92CS-1HI75R3 92CS~12668RI
Fig.7 — Typical output characteristics for both types. Fig.8 — Typical output characteristics for both types.
’ I
COMMON—EMITTER CIRCUIT, BASE_INPUT. o HinH
COLLECTOR-TO—EMIT TE(R \{OLTAGE(VCEMOV ﬁ‘m‘?'&” TEW?“TU?;:TA) =258 C il
AMBIENT TEMPERATURE (Ta)* T [ { :
GENERATOR SISTANCE(R(;) =5/0 OHMS i i
SIGNAL FREQUENCY =K il
MEASUREMENT-CIRCUIT TH =1 Hz i
40
H T <
2 €
H HT |
@ = a S 30
s i AT HiRRH S
| 2" of g
g H H i 3
3 a A = :_, % 20
& i : ! H 3
|2 t T 5
g 2 G 100
S i 3
o
H ©  olifiiligH : SR
0 0. 0.4 [ [X 1.0 05 06 07 08 09 o1z 13 14
COLLECTOR CURRENT (Ic)—mA BASE-TO-EMITTER VOLTAGE (Vgg)—V
92CS - 12220R2 92CS-1I1I85R2
Fig.9 — Typical noise figure characteristics for both types. Fig.10 — Typical transfer characteristics for both types.
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COMMON- EMITTER CIRCUIT, BASE INPUT . COMMON~-EMITTER CIRCUIT, BASE INPUT
COLLECTOR CURRENT (I¢): 100 mA (PULSED) COLLECTOR CURRENT (Ic)*I100 mA(PULSED)
> AMBIENT TEMPERATURE (Ta)»25°C > AMBIENT TEMPERATURE (Tp)=25°C
i 1
T‘"l w
oo £ o
W w
I
g 90— N 3 z N
5
<4 N 2 o) y
3 G '3 x
w
[ 8 P i 100 %
H s
1 70 W 90
o
2 o
T v VcEO N
8
e VCEQ 8
5 60 5
4 R
5
3 3
S sof 8 &0
2 4 4
1 10 102 103 104 105 [ 02 103 104 105
EXTERNAL BASE-TO-EMITTER RESISTANCE (Rgg)—OHMS EXTERNAL BASE-TO-EMITTER RESISTANCE (Rgg)— OHMS
92CS—11192R3 92CS —11I93R3
Fig.11 — Typical voltage vs. b itter Fig.12 — Typical sustaining voltage vs. base-to-emitter
resistance for 2N1613. resistance for 2N2102.
- -50 v +20 v
R2
1K
R3 DEVICE OU{_POUT
10 [EMITTER OPEN. ¥ 47K SAMPLING
osc
7 SCILLOSCOPE
N\ 7
= I NP~
A >
& INPUT -50 v
3 PULSE
3 GENERATOR
i
2 +50 V, ALL RESISTANCE VALUES
3 -20V / ARE IN OHMS
i N3oE
<]
O
w
5
6‘ - e—15 ns
S
+V +20 v
o
-100 ~50 0 0 100 150 200 stv— — +18V
e INPUT— PULSE —
JUNCTION TEMPERATURE (Ty)—°C W o °UJ,Z'§E SpuLse
92CS-1N70R2
10%
Fig.13 — Typical leakage characteristics for both types.
90% f
+18V
0
TERMINAL CONNECTIONS — L
[ et ]
Lead 1 — Emitter N

Lead 2 — Base
Case, Lead 3 — Collector
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m@m Power Transistors

Solid State
Division

2N1711

v Silicon N-P-N
‘ Planar Transistors

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

Features:
a Mini . - - 3
Mmm“.lm ga"T ba.ﬂdWIdth product = 70 MHz; These devices are available with either 1%-
1 useful in applications from dc to 25 MHz inch leads (TO-5 package) or Y%-inch leads
i ® Operation at high junction temperatures (TO-39 package). The longer-lead versions are
2N1711L 2N17118 . . d specified by suffix L’ after the type num-
JEDEC TO-5 JEDEC TO-39 B Planar construction for low-noise an ber; the shorter-lead versions are specified by
low-leakage characteristics suffix “S” after the type number.
H-1380 . H-1381

= Low output capacitance

RCA-2N1711 is a silicon n-p-n planar transistor intended for low noise and leakage characteristics, high pulse beta (hFE),
a wide variety of small-signal and medium-power applications  high breakdown-voltage ratings, low saturation volitages, high
in military and industrial equipment. It features exceptionally sustaining voltages, and low output capacitance.

MAXIMUM RATINGS, Absolute-Maximum Values:

COLLECTOR-TO-BASE VOLTAGE ... ...ttt iiiinn e VcBo 75 \
COLLECTOR-TO-EMITTER VOLTAGE:

With external base-to-emitter resistance (Rgg) <1082 ................. VCER 50 \%
EMITTER-TO-BASE VOLTAGE . ...\uunitreireeiin e VEBo 7 v
COLLECTOR CURRENT ... it i Ic 1 A
TRANSISTOR DISSIPATION: Pr

At case temperatures Up to 250C . ... ... 3 w

At case temperatures above 259C .. ... ...l See Fig. 1

At free-air temperaturesup 10 259C ... ... ... 0.8 w

At free-air temperatures above 250C . ... ... ... See Fig. 1
TEMPERATURE RANGE:

Storage and Operating (JUNCLION) .. .. ouvt i en i —65 to +200 oc
LEAD TEMPERATURE (During soldering):

At distance = 1/16 in. (1.58 mm) from seating plane for 10 s max. ....... 230 ocC

374
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ELECTRICAL CHARACTERISTICS

TEST CONDITIONS LIMITS
oc oc oc [ oC oC
Case Collector-|Collector~|Emitter-|Collector|Emitter| Base
Characteristic Symbol | 7empera-| Fre- | lo-Base |to-Emitter| to-Base | Current |CurrentCurrent Units
| Qera”|quency| Voltage | Voltage | Voltage Nin.| Max.
o | kHz \ v \ mA mA | mA
Ves Vee Ves I | Js
Col lector-Cutoff 1 25 60 0 - | 0.01 A
Current 80 | 150 60 0 - 10 “
Eni tter-Cutoff
Current Tego 2 5 0 - |0.005 | A
DC-Pulse Forward- 25 10 10 75 -
Current Transfer heg 25 10 150 100 | 300
[Rlﬁoa 25 10 500 40 -
DC Forward-Current 25 10 0.01 20 -
h 25 10 0.1 35 -
Transfer Ratio FE .55 10 10 33 -
Col lector-to-Base
Breakdown Vol tage V‘BR)CBq 5 0.1 0 Byo- v
Emi tter-to-Base
Breakdown Voltage V(BR)EBO[ 25 0 0.1 L
Col lector-to-Emitter b
Reach-Through VRT 25 L5 0.1 75 - v
Yol tage
Col lector-to-Emi tter
[Sustaining Voltage
with External ch(sus) 2 100 50 - v
Base-to-Emi tter (pulsed)
Resistance = 10 ohms
Collector-to-Emi tter -
Saturation Voltage Yee(sat) 5 150 15 L5 v
Base-to-Emi tter Voc(sat) | 25 150 5 | -] 13|V
Saturation Voltage BE
Smal 1-Signal 25 1 5 1 50 | 200
Forward-Current hee 25 1 10 5 70 | 300
Transfer Ratio 25 |20MHz 10 50 5 -
Noise Figure:
Benerai(:or)resi s-
tance (Rg) =510 -
ohms, circuit NF 25 1 10 | 0.3 8 dB
bandwidth (BW) =
I cycle
Output Capaci tance Cob 25 10 0 - 15 pF
Input Capacitance Cib % 0.5 0 - 80 pF
i atal 25 1 S 1 24 34 -
Input Resistance hip % 1 0 5 4 8 Q
Yol tage-Feedback 25 1 5 1 - |5x10-4
Ratio Pen 25 | 1 0 5 - 5x1074|
1 0.11 0.5
Output Conductance hob % 1 lg 51) 0.1 1 | wmho
Thermal Resistance:
Junction-to-case Raic - - | 58.3 o
Junction~to- CW
free air Roja - -l 9
® Pulse duration =300 us; duty factor <2%. l’Vmﬁ. = Emitter-to-base floating potential.
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I T COMMON-EMITTER CIRCUIT, BASE INPUT.
i 1 FREE-AIR TEMPERATURE (Tgp) = 25° C
TR THT
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Fres it 10, i
~ 9
o
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3
H g 4 t
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3 6 2
34 t < "
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FE H 3 2
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tH H 07
st = ?“ E1 MIL X
75 -50-25 0 25 50 75 100 i25 150 175 200 [} 10 20 30 40 50 60 70
TEMPERATURE — °C COLLECTOR=TO-EMITTER VOLTS (Vg)
92CS-73RI 92CS-11630
Fig. 1— Current derating curves. Fig. 2— Typical output characteristics.
COMMON-EMITTER CIRCUIT, BASE INPUT. COMMON—EMITTER CIRCUIT, BASE INPUT.
s COLLECTOR-TO~EMITTER VOLTS (Vcg)=! FREE—AIR TEMPERATURE (Tgp)=25° C
11T 1
T
L] H
250) . 50 AIBEE
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Fig. 3— Typical dc beta characteristics. Fig. 4— Typical output characteristics.
10 TEMITTER OPEN. + [ I Jcommon- JEMITTER CIRCUIT, BASE INPUT.
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Fig. 5~ Typical coll cutoff-current ch istics. Fig. 6— Typical small-signal beta characteristics.
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H

- COMMON-EMITTER CIRCUIT, BASE INPUT. e Eaee seaee
FREE-AR_TEMPERATURE (TFa)= 25° C AR TEMPERATURE ‘(TR i B
T e GENERATOR RESISTANCE = 510 E A
T 55 iaeaas: T SIGNAL FREQUENCY = [ ;
«» 590 S 0085 o MEASUREMENT = CIRCUIT = :
w ->—‘:'—‘ | Snas i
o
g A
ER = :
5 1
2 a2
S ‘I’ TH=n
| T
L 3 - s
O u T
g = R
@ H H
£ : 3 2
3 T 2
@ ]
g, : g
8 : E :
2 :
o
© 9 = : 1 E it
05 06 07 08 09 o2 13 18 ] 0.2 0.4 0.6 0.8 I 12
BASE-TO-EMITTER VOLTS (Vgg) COLLECTOR MILLIAMPERES (I)
92CS-18SRI 92Ccs-le27
Fig. 7— Typical transfer characteristics. Fig. 8— Typical audio-frequency noise-figure characteristic.
TERMINAL CONNECTIONS
Lead 1 — Emitter
Lead 2 — Base

Lead 3 — Collector, Case
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NG

Solid State
Division

Power Transistors

2N1893
2N2405

2N1893L
2N2405L
JEDEC TO-5

H-1380

2N1893s
2N2405S
JEDEC TO-39

H-1381

RCA-2N2405% and 2N1893 are silicon n-p-n planar tran-
sistors intended for a variety of small-signal and medium-
power applications. They feature exceptionally high collector-
to-emitter sustaining voltage, low leakage characteristics, high

Medium-Power Silicon
N-P-N Planar Transistors

For Small-Signal Applications
In Industrial and Commercial Equipment

Features:

®  For operation at junction
temperature up to 200°C

®  Planar construction for '
low noise and low leakage

® | ow output capacitance

switching speeds, and high pulse beta (hgg).

RCA-2N2405 is a direct replacement for type 2N 1893 for most
In addition, the 2N2405 has higher voltage

applications.

ratings, lower saturation voltages, and higher sustaining volt-
ages than the 2N1893.

A Formerly Dev. Type TA2235A.

MAXIMUM RATINGS, Absolute-Maximum Values:

*COLLECTOR-TO-BASE VOLTAGE
COLLECTOR-TO-EMITTER SUSTAINING VOLTAGE
With external base-to-emitter resistance (RBg) < 10 2.
With base-emitter junction reverse-biased

*  With base open .

*EMITTER-TO-BASE VOLTAGE
*COLLECTOR CURRENT .
*TRANSISTOR DISSIPATION:

At case temperatures up to 25°C .

At free-air temperatures up to 25°C .

At temperatures above 25°C
*TEMPERATURE RANGE:
Storage and operating (Junction) . .
*LEAD TEMPERATURE (During soldering):
At distance from seating plane for 10 s max.
= 1/16 in. (1.58 mm) for 2N1893 and
> 1/32in. (0.8 mm) for 2N2405

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

These davices are available with either 1%-
inch leads (TO-5 package) or Y%-inch leads
{T0-39 package). The longer-ead versions are
specified by suffix ““L” after the type num-
ber; the shorter-lead versions are specified by
suffix ““S” after the type number.

RCA-2N2405 Features:

= Minimum gain-bandwidth product (fT) of 120 MHz;
useful in applications from dc to 50 MHz

® High sustaining voltage:

Vgeolsus) = 90 V min.

0.5
1.1

Vcelsat) =
Vgglsat) =

vVcBo

VCER(sus)
VCEX (sus)
VCEO(sus)
VEBO

lc

P

= Low saturation voltages:

V max. atIc = 150 mA
V max. atlc = 1560 mA

2N 2405 2N1893
120 120 \%
140 100 \Y%
120° 120 v
90 80 \Y)
7 7 \Y
1 0.5 A
5 3 w
1 0.8 w
See Figs. 1 and 2
<— —651t0 +200 —» oc
+—— 255 ——» oc

® Rgg =500 2 (2N2405)
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2N 1893, 2N2405 File No. 34
ELECTRICAL CHARACTERISTICS, Case Temperature (T) = 259C Unless Otherwise Specified
TEST CONDITIONS LIMITS
oe EmDit(ier be Type Type
Collector Current
CHARACTERISTIC SYMBOL Vo;’tage o Voltage " IN2405 IN1893 UNITS
(V)
Ves |Vee| Ves Ic g | !g| Min. | Max. Min. Max.
*| Collector-Cutoff Current: 90 0 0.01 - 0.01 A
T~ 150°C 'cBo | 90 0 0 | - 15 #
*| Emitter-Cutoff Current lego 5 0 0.01 0.01 uA
Collector-to-Emitter
qulaining Voltage: VCEo(sus) 100° 0 90 .
* With base open 30° ol 90 80 v
*| With external base-to-
emitter resistance
v sus
(Rgg) =100 CER(SUS) 100° 140 100 v
(RBE) =500 2 100° 120 -
*1Collector-to-Base v 0.1 0 120 120 v
Breakdown Voltage (BR)CBO
*| Emitter-to-Base
N 0 |01 7 7. v
Breakdown Voltage (BR)EBO
*| Collector-to-Emitter Ver(sat 150° 15 0.5 5 v
Saturation Voltage celsah 50° 5 0.2 - 1.2
*| Base-to-Emitter VgE(sat) ]50: 15 1.1 - 1.3 v
Saturation Voltage 50f 50 - 0.9 - 0.9
* 10 1500 60 200 40 120
*|DC Forward-Current heg 10 10° 35 - 3 -
*| Transfer Ratio 10 0.1 - 2
10 10 20 -
Te = -55°C h
oo Tes FE 10 10 - 20
Small-Signal Forward-
Current Transfer Ratio:
*| f=1kHz 5 1 . - 30 100
* 1 kHz Nre 5 5 50 275 - -
* 1 kHz 10 5 . . 45
* 20 MHz 10 50 - 2.5
20 MHz 10 50 6 - -
* | Input Resistance h. 5 1 24 34 20 30 Q
(at f = 1 kH2) ib 10 5 4 8 4 8
* [Voltage-Feedback Ratio h 5 1 3% 100 1.25 x 1074
(at f =1 kHz) b 10 5 3010 1.5 x 104
* | Output Conductance h 5 1 0.5 0.5 mho
(al f = 1 kHz) ob 10 5 | s | - 05
* | Output Capacitance Cobo 10 0 15 - 15 pF
* | Input Capacitance Cibo 0.5 0 80 . 85 pF
Noise Figure (Wide-Band)
Generator resistance (Rg)
=500Q .
Circuit Bandwidth (BW) NF 10 0.3 - 6 a8
=15 kHz
Reference signal
frequency = 1 kHz
* | Thermal Resistance:
Junclion-to-casg 8¢ - 35 - 58.3 oc/W
Junction-to-ambient 0).a - 175 - 219

a Pulsed. Pulse duration = 300 .sec max.; duty factor < 2%.

58

-

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



2N 1893, 2N2405
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2N1893, 2N2405 File No. 34
FREE-AR TEMPERATURE (Tra)=25° 10 [EMITTER OPEN t
TR T fa5:
5 1
g S} ; = S
w z 2
H T 3] 3
= EE 107 C
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2 It 1)
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1 8109 &
9 33 S
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= '3 /
s 25 &
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~1 "

92CS-1185RI

Fig.3 - Typical transfer characteristics for types 2N2405
and 2N1893.

Fig.4 - Typical cutoff characteristics for types 2N2405
and 2N1893.
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Fig.5 - Typical gain bandwidth product characteristics
for types 2N2405 and 2N1893.
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Fig. 7 - Typical collector characrenshcs at 25°C for
type 2N2405.
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Fig.6 - Typical capacitance characteristics for types
2N2405 and 2N1893.
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Fig.8 - Typical collector characteristics at 25°C for
type 2N1893.



File No. 34 2N 1893, 2N2405
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Fig.9 - Typical collector characteristics at 25°C for
type 2N2405.
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Fig.10 - Typical collector characteristics at 25°C for
type 2N1893.
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Fig.11 - Typical de-beta characteristics for types 2N2405
and 2N1893.
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Fig.12 - Typical small-signal beta characteristics for
types 2N2405 and 2N1893.
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2N1893, 2N2405

File No. 34
COMMON-EMITTER CIRCUIT, BASE INPUT,
FREE-AIR TEMPERATURE (TFa)s25° ©
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E 525 11654R2 Fig.16 - Typical wide-band noise characteristic for

Fig.15 - Sustaining voltage characteristic for type 2N2405.

type 2N2405.
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Typical narrow-band noise characteristic for

TERMINAL CONNECTIONS
Lead 1 — Emitter

Lead 2 — Base

Lead 3 — Collector, Case
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File No. 12

NG

Solid State
Division

Power Transistors

2N2015 2N2016

RCA 2N2015 and 2N2016 are diffused-junction power
transistors of the silicon n-p-n type having very high power-
dissipation capabilities (150 watts). The 2N2015 and 2N2016
are particularly useful in power-switching circuits such as
those employed in dc-to-dc converters, inverters, choppers,
and relay-control equipment. They are also extremely useful
in oscillator, regulator, and pulse-amplifier circuits, and as
class A and class B push-pull amplifiers for af and servo
applications.

Maximum Ratings, Absolute-Maximum Values:
282015 2N2016

COLLECTOR-TO-BASE VOLTAGE. 100 130 max. volts
COLLECTOR-TO- EMITTER
VOLTAGE
With base open
(Sustaining voltage) . 50 65 max. volts
EMITTER-TO- BASE VOLTAGE. . 10 10 max. volts
COLLECTOR CURRENT. . . . . 10 10 max. amp
EMITTER CURRENT. . . . . . -13 -13 max. amp
BASE CURRENT . . . 6 6 max. amp
TRANSISTOR DISSIPATION *
At case temperatures
up to 252 C. . . . . . 150 150 max. watts
At other case
temperatures . . . . . See Fig.l
TEMPERATURE RANGE: °
Operating and Storage. . -65 to +200 C

LEAD TEMPERATURE,

1/16" + 1/32" from case,

for immersion in molten

solder for 10 sec. max. 235 235 max. °c
Typical Characteristics of 2N2015 and 2N2016

at a Case Temperature® of 25° C:

Collector-to-Base Capacitance, Cob:

(VeB = 40 volts) . . . . . . . . . . . . . 400 ppf
Thermal Time Constant, Tj. . . . . . . . . . 30 msec
Forward Current-Transfer-Ratio

Cutoff Frequency, fae. C e e e e e e e e . 25K

TERMINAL CONNECTIONS

Lead 1 — Emitter
Lead 2 — Collector, Case
Lead 3 — Base

High-Power
Types for
Military and
Industrial
Applications

JEDEC TO-36

o for operation at high junction temperatures—
up to 2000 C

o very high dissipation rating — 150 watts

o very low thermal resistance, junction-to-case —
1.170 C/Watt

o very low saturation resistance ~0.25 ohm max.
atlg=5amp,lg =0.5 amp

o JEDEC TO-36single - ended stud - type packagve
with cold - weld hermetic seals

TTIT
I
IDEE
T

MAXIMUM TRANSISTOR
DISSIPATION—WATTS
L

=100 =50 o +50 +100 +I50 +200
CASE TEMPERATURE—°C

92CS-11089

Fig. | - Rating Chart for Types
2N2015 and 2N2016.
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2N2015, 2N2016 File No. 12

ELECTRICAL CHARACTERISTICS

Case temperature = 25° C unless otherwise specified.
TEST CONDITIONS LIMITS
DC DC bC
Collector-|Collector-|Emitter~ COIIDecctor nge
ioti to-Base [to-Emitter| to-Base Type Type .
Characteristic Symbol Voltage | Voltage | Voltage Current [Current| op2015 2N2016 Units
Ves Vee Ves Ig Iy
Volts Volts Volts | Amperes [Amperes|Min. [Max.{Min.|Max.
Collector-Cutoff
Current (Ig=0) I¢Bo
at case
temperature of:
25° ¢ 30 - | 50| - |50 uA
150° ¢ 30 -l2]-]2]|m
Emi tter-Cutoff Current | Iggo . 10 -] 50| - | 50| pA
DC Forward-Current b ) 5 I15]150] 15[ 50
Transfer Ratio FE 4 10 7.5( - |7.5] -
Collector-to-Emitter
Saturation Resistance| Ks 5 0.5 - |0-25] - |0.25] ohm
Base-to-Emi tter Voltage | Vgp 4 5 - 1221 - |2.2volts
Collector-to-Emi tter
Vol tage: v
Sustaining vol tage CEO
with base open (sus) 0.2 0 - | 50| - | 65 |volts
Wli’tlg reversgtlgias v
etween emitter
and base CEX 1.5 2 mA - |100] - | 130 |voits
Thermal Resistance R .
Junction-to-case T - a7 - jraz) %/
*
RELAY' < RELAY OPENS— on
90%

RELAY
CLOSES
.l 0% TIME

x
gL
T0 3‘%‘
> CATHODE—RAY 4
RC2 0SCILLOSCOPE # 83
6.3 VOLTS j'u I'( re— =t (e
60 CPS L_
"“ON" TIME: -—J le—"OFF" TIME
_Vec .
WiF—— "ON* TIME,DELAY TIME (1g) + RISE TIME (tr).......4usec
"OFF" TIME,STORAGE TIME (13)+FALL TIME (ty)...7psec
Ry,
AW\ Base Resistance (Rpy) . . . . . . .. 10 ohms
*C.P. CLARE TYPE HGP-1028 HTEKTRONIX TYPE 545 Base Resi s“"?e (RB2) """" 10 ohms
OR EQUIVALENT OR EQUIVALENT Collector Resistance (Rg) . . . . . . 2 ohms
Switching Time:
Collector Supply Voltage (Veo). . . . 24 volts "On" Time
DC Base Bias Voltage (Vgg). . . . . . 6 volts [Delay time (tq) +Rise time (t;)]. 4 psec
*On* DC Collector Current . . . . . . 10 amperes "Off" Time
"Turn-On" Base Current (IBj). . . . . 2 amperes [Storage time (tg) + Fall time (tfﬂ. 1 usec

Fig.2 - Pulse-Response Test Circuit for Types 22015 and 2K2016.
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File No. 12 2N2015, 2N2016
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Fig.3~ Typical Operation Characteristic

for Types 2N2015 and 2N2016.
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Fig.4 - Typical Collector Characteristics

for Types 2N2015 and 2K2016.
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Fig.5- Typical Input Characteristics
for Types 2N2015 and 2N2016.
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for Types 2N2015 and 2N2016.
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Solid State
Division

File No. 24

Power Transistors

2N2270

RCA-2N2270 is a silicon n-p-n planar transistor intended for

agm
Silicon N-P-N
‘ 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 MH. These devices are available with either 1%-
® Operation at high junction inch leads (TO5 package) or %-inch leads
2N2270L 2N2270S temperatures {T0-39 package). The longer-lead versions are
JEDEC TO5 JEDEC TO-39 ®  Planar construction for low-noise specified by suffix “L*" after the type num-
H-1380 H-1381 and low-leakage characteristics ber; the shorter-lead versions are specified by
® Very low output capacitance suffix “’S’* after the type number.

a wide variety of small-signal and medium-power applications capacitance.
in military and industrial equipment. It features exceptionally

MAXIMUM RATINGS, Absolute-Maximum Values:

* COLLECTOR-TO-BASE VOLTAGE

low noise and leakage characteristics, and very low output

.................................... Veeo 60 v
COLLECTOR-TO-EMITTER VOLTAGE:
With external base-to-emitter resistance (RBE)<S10Q ..o VCER 60 Vv
T WIth BasB OPEN .« o\ttt ettt e Veeo 45 \
¥ EMITTER-TO-BASE VOLTAGE .. ..utttittitit e ieeiieneenean.. VEBO 7 \
*COLLECTOR CURRENT ...\ttt et e Ic 1 A
* TRANSISTOR DISSIPATION: Pr
At case temperatures Up t0 25°C ... ...ttt e e 5 w
At case temperatures above 25°C . ... ...t e ) See Fig. 1
At free-air temperatures Upto 25°C . ... i\ttt 1 w
At free-air temperatures above 25°C .. ...ttt i See Fig. 1
* TEMPERATURE RANGE:
Storage and operating (Junction). . ...........coiiiiinirnannn, -65 to +200 °c
* LEAD TEMPERATURE (During soldering):
At distance > 1/16 in. (1.58 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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File No. 24 2N2270

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

VOLTAGE CURRENT
CHARACTERISTIC SYMBOL \ mA LIMITS

Ve Vce \73:) Ic Ig Ig MIN. MAX.

UNITS

Collector Cutoff Current:
With emitter open Iceo 60 0.05
AL LS
At Tc=150"C 60 0 - 50

[}
|

HA

Emitter Cutoff Current IEBO 5 0 - 0.1 uA

Collector-to-Base 0.05
Breakdown Voltage ViBR)CcBO HA

Emitter-to-Base
Breakdown Voltage V(BR)EBO 0 0.1 7 - v

Collector-to-Emitter
Sustaining Voltage:
With external base-to- VceR(sus) 1003 60 — Vv
emitter resistance
(Rgg) =102

With base open VeEeolsus) 1002 0 45 -

Collector-to-Emitter

a p—
Saturation Voltage Vcglsat) 150 15 0.9 v

Base-to-Emitter

a =
Saturation Voltage VgElsat) 150 15 1.2 Y

DC Forward Current h 10 1502 50 200
Transfer Ratio FE 10 1 30 -

Small-Signal Forward
Current Transfer
Ratio: hge
f=1kHz . 10 5 50 275
f=20 MHz 10 50 5 -

Gain-Bandwidth Product fr 10 50 100 - MHz

Noise Figure:
Generator resistance
(Rg) = 1kQ 10

Circuit bandwidth NF (Vee) 0.3 - 10 dB

(BW) =1 Hz

f=1kHz

Output Capacitance Cob 10 0 - 15 pF

Input Capacitance Cip 0.5 0 - 80 pF

Saturated Switching Time

tyt+t.+t .+t —
(See Fig. 8) dhr ST 30 ns

Thermal Resistance:
Junction-to-case Rgyc - 35

Junction-to-free air RoFa - 175

* In accordance with JEDEC registration data format (JS-6 RDF-1 )
3 Pulsed: Pulse duration = 300 us; duty factor = 1.8%
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2N2270 File No. 24
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2N2270

FREE—-AIR TEMPERATURE = 25°

GENERATOR _ RESISTANCE =000 OHMS
S GNAL FREQUENCY =1 KC
UREMENT —/ CIRCUIT

COMMON-EMITTER CIRCUIT, BASE INPUT.

T
;
T
T

T4

3
T
t
b
Tt

=

NOISE FIGURE (NF)—db

o 02 04

08
COLLECTOR MILLIAMPERES (I¢)

Fig. 7—Typical af noise-figure characteristics.

92CS-IN79RI

+18V ——
OUTPUT— PULSE

-50 v +20v
+20V
1000°*
OUTPUT INPUT — PULSE
4700 2N2270 To WAVE FORM
OSCILLOSCOPE *** AT A"
00IuF 10%
-
NPUT sov !
1 -
ROM 100 sov P
PULSE -
GENERATOR" 0 ——/|—
+50V, ALL RESISTANCE VALUES
20V ARE IN OHMS —sltg
= TYPE
IN3064  * Mercury Type: Rise and Fall Times < 1 nsec
** Adjust for +1-Volt Pulse at “A”
*** Rise Time < 0.4 nsec: Input Impedance
{Through Probe) = 2000 ohms
Fig. 8—Test circuit for measurement of saturated ing time and d
TERMINAL CONNECTIONS
Lead 1 — Emitter
Lead 2 — Base

Lead 3 — Collector, Case

WAVE FORM

92CS - 20295
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NG/

Solid State
Division

RF Power Transistors

2N2857

RCA-2N2857 is a double-diffused
epitaxial planar transistor ofthe silicon
n-p-n type. It is extremely useful in
low-noise-amplifier, oscillator, and con-
verter applications at. frequencies up to
500 MHz in the common-emitter configuration,
and up to 1200 MHz in the common-base
configuration.

The 2N2857 utilizes a hermetically
sealed four-lead JEDEC TO-72 package. All
active elements of the transistor are insu-
lated from the case, whichmay be grounded
by means of the fourth lead in applications
requiring shielding of the device.

Maximum Ratings, 4bsolute-Maximum Values:

COLLECTOR-TO-BASE VOLTAGE, Vcpo. . 30 max. v
COLLECTOR- TO- EMITTER VOLTAGE, VCgo 15 max. \
EMITTER- TO- BASE VOLTAGE VEBO .. 2.5 max. %
COLLECTOR CURKENT, IC. . . 40 max. mA
TRANSISTOR DISSIPATIONO PT
At case tep- {up to 25° C. . . . . 300 m @W
peratures above 25° C Derate at 1. 72 mW/°C

At ambient up to 25°

tempcracures{above QSDC
TEMPERATURE RANGE: o

Storage and Operating (Junction) -65 to +200 C
LEAD TEMPERATURF (During soldering):

At distances > 1/32 inch from

seating surface for 10

seconds max . .

.. . . 200 max. oW
. Derate at 1.14 mW/°C

. 265 max. °c

* Measured at center of seating surface.

co

03-5 3
(NOTE 1) /] je—NoTE 3

L
VIN | (NOTE 2) 500

RG=500

= ®1/2 TURN. No.I6 WIRE: LOCATED
1/4" FROM AND PARALLEL TO L2

RESISTANCE VALUES IN OHMS.
CAPACITANCE VALUES IN pF.

= V75V
+T  EE 92c5-14112

Q = 2N2857

NOTE I: (NEUTRALIZATION PROCEDURE): (A) GONNECT A
450-MHz SIGNAL GENERATOR (WITH RG = 50 () TO THE
INPUT TERMINALS OF THE AMPLIFIER. (B) CONNECT A
50-() RF VOLTMETER ACROSS THE OUTPUT TERMINALS OF
THE AMPLIFIER. (C) APPLY VEE ANDWITH THE SIGNAL
GENERATOR ADJUSTED FOR 5 mV QUIPUT FROM THE AMPLI-
FIER, TUNE C1, C3, AND C4 FOR MAXIMUM OUTPUT.

SILICON N-P-N
EPITAXIAL PANAR |7
TRANSISTOR /|

For UHF Applications
in Industrial and Military Equipment

FEATURES

® high gain-bandwidth product—
fr = 1000 MHz min.

® high converter (450-to-30 MHz) gain—

=15 dB typ. for circuit bandwidth of

approximately 2 MHz

® high power gain as neutralized amplifier—
Gpe = 12.5 dB min. at ¥50 MHz for circuit
bandwidth of 20 MHz

® high power output as uhf oscillator—

P ;30 mW min., 40 mW typ. at 500 MHz
© =120 nW typ., at | GHz

® low device noise figure—

NE gll 5 dB max. as 450 MHz amplifier
7.5 dB typ. as 450-to-30 MHz converter
® low collector-to-base time constant —
rp'Ce = 7 ps typ.

® low collector-to-base feedback capacitance—
Cep = 0.6 pF typ.

(D) INTERCHANGE THE CONNECTIONS TO THE SIGNAL
GENERATOR AND THE RF-VOLTMETER. (E) WITH SUF-
FICIENT SIGNAL APPLIED TO THE OUTPUT TERMINALS OF
THE AMPLIFIER, ADJUST C2 FOR A MINIMUM INDICATION
AT THE INPUT. (F) REPEAT STEPS (A), (B), AND (C)
TO DETERMINE IF RETUNING IS NECESSARY.

NOTE 2: L] &L2 — SILVER PLATED BRASS ROD, 1-1/2"
LONG x 1/4" DIA. NSTALL AT LEAST 1/2" FROM
NEAREST VERTICAL CHASSIS SURFACE.

NOTE 3: EXTERNAL INTERLEAD SHIELD TO ISOLATE THE
COLLECTOR LEAD FROM THE EMITTER AND BASE LEADS.

Fig. | - Neutralized amplifier circuit used to
measure 450 MHz power gain andnoise figure
for type 2N2857.

70

9-66



File No. 61 2N2857

ELECTRICAL CHARACTERISTICS, At an Ambient Temperature, Tp = 25° C, Unless Otherwise Specified

TEST CONDITIONS LIMITS
col estor=| col 1estor- | Eni & oe %ol
ollector-{Collector-|Emitter-|g i ec-
Characteristic Symbol| Frequency | to-Base |to-Emitter| to-Base Emitter) Base tor Type Units
y Voltage | Voltage | Voltage |CurrentiCurrentie, . ont 2N2857 '
p Ves VeE Ves | e 's e
MHz v v \ mA mA mA  |Min. | Typ.|Max.
Collector-Cutoff Tp = 25%C 15 0 10 | nA
Current 8o |74 2150°¢| 15 0 Sl pA
Collector-to-Base
Breakdown Vol tage BVcB0 0 0.001 130 | - | - |V
Collector-to-Emitter
Breakdown Voltage |BVCEO 0 3 51 -1 - v
Emi tter-t o-Base
Breakdown Vol tage BVEBO -0.01 0 251 - | - v
Static Forward-
Current Transfer hrp | 3 30| - | 150
Ratio
Smal1-Signal Forward- c
0.001 6 2 50 | - | 220
gurrent Transfer Pre | " looC 6 5 o] - |
Collector-to-Base b
Feedback Capacitance |Ccb [0-1 tol 10 0 - | 0-6] 1.0} pF
Input Capacitance Cip 0.1 to I¥ 0.5 0 - | 1.4 - | eF
Collector-to-Base c
Time Constant n'Cc| 319 6 -2 4 715 ps
gglt!(-Si nal, gor;mon-
itter Power Gain in c
Neutral ized Amplifier | Cpe 450 6 .5 112.5) - 19| db
Circuit (See Fig.l)
Power Qutput as ?scil— 3 >5002 10 12 30 - - W
lator (See Fig. o = - m
UHF Device Noise Figure| NF | 4s0c,d, f 6 1.5 - |384L5 | dB
gli-lgulrdee:asured Noi se NE 45061 d 6 1.5 - - 5.0 dB
VHF Device Noise Figure! NF 60b, d 6 | - |22 - | dB
a Fourth lead (case) not connected
b Three-terminal measurement: Lead No.l {(Emitter) and lead No.4 (Case) connected to guard terminal.
€ Fourth lead (case) grounded.
d Generator resistance, Rg = 50 ohms.
: Generator ‘resistance, Rg = 400 ohms.

Device noise figure is approximately 0.5 dB lower than the measured noise figure. The difference is due to the
ins«(astizgnd‘la?ss at the inputof the test circuit (0.25 dB) and the contribution of the following stagesin the test set-
up (0.25-dB).

DOUBLE - STUB TUNER
(Zo = 50 Q)

50 o
3 TURNS No. I6
WIRE 378" 0. POWER
x 1-1/4" LONG
Fig.2 - 0Oscillator circuit used to measure 500-Miz
CAPACITANCE VALUES IN pF. power output for type 2N2857.
92CsS -4l
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2N2857

COMMON-EMTTER ClRCUIT, BASE INPUT;

IORT - CIRCU!T

QUTPUT SH(
FREQUENCY (f) =IOOM
AMBIENT TEMPERATURE (Tp) =25 °C

fel)

COLLECTOR-TO-EMITTER VOLTS (Vcg)=6

o

N

MAGNITUDE OF SMALL-SIGNAL

FORWARD CURRENT-TRANSFER RATIO (i,
A

(=}

o 30 35
COLLECTOR MILLIAMPERES (I¢)

. . 92CS- 14169
Fig.3 - Small-signal beta characteristic

for type 2N2857.
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== —— AMBIENT TEMPERATURE (Ta)
CASE TEMPERATURE (T)
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8 s
HE

2
77;:' 15
zE
2|

e_':lO
2
z
3 59

100 = 200

50 100 150
TEMPERATURE — °C
92CS-12483RI

Flg.ll Rating chart for type 2N2857.

SHORT—C R

CO’DAMON—EMITTER CIRCUIT.EBASE INPUT;
MHz

FREQUENCY (f)=

COMMON—-EMITTER CIRCUIT; INPUT
SHORT-CIRCUITED,

450 MHz

AMBIENT TEMPERAYURE (Ta)=25° C

Y (f)=
AMBIENT TEMPERATURE (T 125’ c

COLLECTOR-TO-~EMITTER VOLTS (Vcg)=6TOI5

T

n
-

INPUT CONDUCTANCE (g;e) OR
SUSCEPTANCE (bije)—MILLIMHOS

H]
£

OUTPUT CONDUCTANCE (goe) OR
SUSCEPTANCE (bge) — MILLIMHOS

10 e 2|
s \
] 3 10 2 6 8
LLECTOR MILLIAMPER
COLLECTOR MILLIAMPERES (Ic) COLLECTOR MILLIAMPERES (Ic)
92CS —12150R| . 4 . 92CS-12148R1
Fig.5 - Input admittance (yle) Fig.6 - Output admittance (yoe).
[COMMON-EMITTER CIRCUIT, BASE INPUT, COMMON—EMITTER CIRCUIT; INPUT
OUTPUT SHORT-CIRCUITED SHORT —CIRCUITED. |
FREQUENCY (1) =4! FREQUENCY (f} = 4!
5 AMBIENT TEMPERATORE (Tp)=25°C | AMBIENT EMPERATORE (Tp) = 25° C
~  |cOLLECTOR-TO-EMITTER VoLTS (vee)=6 ol -
s 2,
g oI
I 25 wE
o3
3 zZ2
: £
3L 3 .';
gs §&
™ ©w
2. wg
s 83
=5 L1
l% E g
= w
ga-
W
bee b
- T x  _,
4 2 14 ° ; 0 [
COLLECTOR MILLIAMPERES (I¢) COLLECTOR MILLIAMPERES (Ic)
92CS—-12149Rt

Fig.7 - Forward transadmittance (yfe)'
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Fig.8 - Reverse transadmittance (y.o).
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COMMON-EMITTER CIRCUIT, BASE INPUT;
OUTPUT SHORT-CIRCUITED.
COLLECTOR-TO-EMITTER VOLTS (Vcg) =6

COLLECTOR MILLIAN ES(Ig) =15
AMBIENT TEMPERATURE(Ty) =25°C

2N2857

SUSCEPTANCE (bjg)— MILLIMHOS

24]

I
=3

COMMON—EMITTER CIRCUIT; INPUT
SHORT—CIRCUITED.

NN
o n

COLLECTOR MILLIAMPERES (Ic):1.5
AMBIENT TEMPERATURE (Ta) = 35°C

COLLECTOR—TO—EMITTER.VOLTS (Vcg)=§

g

Ey

RN

OUTPUT SUSCEPTANCE (boe) —MILLIMHOS

OUTPUT CONDUCTANCE (Qgg)——MILLIMHOS

Lead 1 — Emitter
Lead 2 — Base
Lead 3 — Collector

Lead 4 — Connected to case

-4
(<}
3
)
w
2 10
g212
Q
2 2
2
S% e P 5
- Yl
a 4
22 , bie {111 / boe 90e /]
i 2 L —] >
il et "
[0} T [¢) L= (e]
10 4 8 8y 1000 10 100 1000
FREQUENCY (f) — MHz FREQUENCY (f)—MHz
92CS~I2I57RI 92CS -12156R2
Fig.9 - Input admittance (y e). Fig. 10 - Output admittance (yoe)'
L P COMMON—EMITTER CIRCUIT; INPUT SHORT —CIRCUITED)]
R o aay D/ASE INPUTy e COLLECTOR—TO—EMITTER VOLTS (Veg)=6
I'4 COLLECTOR-TO-EMITTER VOLTS(VCE) =6 : 1 H COLLECTOR MILLIAMPERES (I¢)=15
S COLLECTOR MILLIAMPERES (I¢) =15 S1aEs, AMBIENT TEMPERATURE (Ta) = 25° C
5 AMBIENT TEMPERATURE (Ta)=25°C = i — |
2 soF ; s ol
4, o . RS : i sgo e Zre T
20 4o { : H E ™
<z : 7 T w3
§§ L H o T 23
23 30 = at g5
Z3 sa! h aa H g
5% H : 1 34
S8 20pmEERTS : : : 2%
2 s s i E Z235 N
£2 oiE titiscssih i 8%, N
a8 1 Ite ; @ N
z2 I s w o
23 o o 3 &3
L3 Z 3
& it Zh
oy -10E% = T 1o pRoRT SRS -3
o F i =8
£3 - S Ba
S . 1 4
S i j So
-30 - ; ; o°-4
-aof R I T rr =
0 200 400 600 00
- 0 100 1000
FREQUENCY (f) —MHz FREGUENCY 19)—MHz
92CS -12152RI 92CS—I12I5IR3
Fig. 11 - Forward transadmittance (ygo). Fig.12 - Reverse transadmittance (y,o).
TERMINAL CONNECTIONS
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m@m . Power Transistors

- 2N2895
Do onate 2N2896
2N2897

Silicon N-P-N
Planar Transistors

General-Purpose Types for Small-Signal, and
Low-to-Medium-Power Applications
Features:
8 High minimum gain-bandwidth products
useful in applications from dc to 40 MHz
Operation at high junction temperatures

Very low output capacitance
High switching-speed capabilities (non-sat)

H-1311

-

JEDEC TO-18 ® Planar construction for low-noise and low-leakage characteristics
a
L]

RCA 2N2895, 2N2896, and 2N2897 are silicon n-p-n planar  power military and industrial applications.
transistors intended for a wide variety of small-signal and low-
to-medium-power applications in military and industrial equip-
ment.

These transistors feature extremely low leakage characteristics,
high pulse dc beta, high small-signal beta, very low output:
capacitance, and large gain-bandwidth products. Type 2N2895
These transistors are TO-18 versions of RCA’s versatile 2N2102  also has an exceptionally low noise figure of 8 dB max.
family of n-p-n silicon transistors for small-signal and medium-

MAXIMUM RATINGS, Absolute-Maximum Values:

2N2895 2N2896 2N2897

COLLECTOR-TO-BASE VOLTAGE ... ..oettiiiiieeeniannnnn, Veeo 120 140 60 \
COLLECTOR-TO-EMITTER VOLTAGE:

With external base-to-emitter resistance (Rgg) < 100 .......... Vcer 80 140 60 \2

With base 0pen ..ottt ittt it e e e e 65 90 45 \
EMITTER-TO-BASE VOLTAGE ... ...cutiiiiie i 7 7 7 \%
COLLECTOR CURRENT .... 1 1 1 A
TRANSISTOR DISSIPATION:

At case temperatures up to 256°C . 18 1.8 18 w

At case temperatures above 259C. .. See Fig. 1

At free-air temperatures up to 25°C 05 05 05 w

At free-air temperaturesabove 26°C . ........... ... ..., See Fig. 1
TEMPERATURE RANGE:

Storage and operating (junction) ....................cc.uua... —65 to +200 °c
LEAD TEMPERATURE (During soldering):

At distance 2> 1/32 in. (0.8 mm) from seating plane for 10 s max. . . 255 °c
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File No. 143 2N2895—2N2897

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

TEST CONDITIONS LIMITS
CHARACTERISTIC svmpoL | VOLTAGE | CURRENT| .\ o505 | 2n2896 | 2n2897  |uniTs
Vdc mA dc
Ve | Vee Ic Ig | Min.| Max. | Min.| Max.| Min.| Max.
Collector Cutoff Current: )
With emitter open ' 28 : 0'602 : Oi)l : 035 .
CBO 2
90 — - - 10 | — —
= 1500
At T = 150°C 60 | _ 2 _ N I P
Emitter Cutoff Current
I - . - . - .
(VEg =5 V) EBO 0 0.002 0.01 0.05 MA
10 1504 40 120 |60 |[200 |50 [200
DC Forward-Current Transfer h 10 | 5002 25 - - - |- -
Ratio FE 10 | 01 20| - |-1-1-1-
10 1 - - 135 - |35 -
10 10 35 - - - |- -
At T = —55°C 10 10 20 - |20 - |- -
Collector-to-Base Breakdown
Voltage: V(BR)CBO 0.1 120 — |140| - |60 | — Y
With emitter open
Emitter-to-Base Breakdown
Voltage V(BR)EBO 0 7 - 7 - |7 - \
(Ig=0.1 mA)
Collector-to-Emitter
Sustaining Voltage: Vceo (sus) 1002 0 |65 - |90 — |45 -
With base open v
With external base-to-emitter a
- 140 | — |60 -
resistance (Rgg) = 10 Q VeeR(sus) 100 8
Collector-to-Emitter a
— X - X - "
Saturation Voltage Veelsat) 150 15 0.6 06 !
Base-to-Emitter Saturation a
- . - . - R \
Voltage VgE(sat) 150 15 1.2 1.2 1.3
Common-Emitter, Small-
Signal, Forward-Current hge
Transfer Ratio:
f=1kHz 5 5 50 200 |50 -|275 |50 |275
=20 MHz 10 50 6 - 6 - |5 -
Noise Figure:
Generator resistance =
510 §, circuit bandwidth NF 10 0.3 - 8. |- - |- - dB
=1cps, f=1kHz
Output Capacitance:
- 15 - 15 | — 15 F
{Ig=0, =140 kHz) Cob 10 P
Input Capacitance:
X 0 - 80 |- |80 |— |80 F
(VEg=0.5 V, =140 kHz) Cio P
Thermal Resistance:
Junction-to-case Royc - 97 | — {97 |- |97 oc/w
Junction-to-free air RoJFA — | 350 | — |350 |- |350

@ pulsed, pulse duration = 300 us, duty factor = 1.8%.
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COMMON-EMITTER CIRCUIT, BASE_INPUT.
FREE-AIR Tra)*100
13
2 2 40 o
@
&
cn & HH
et s £ 3000+
og 2= W
w3 3 H
z . ey 38!
Hl E:
-3 « 200F
E S
EH g
=2 5
3508 - g
(] ASE| HI|
-50 200 - 10 2
TEMPERATURE COLLECTOR-TO-EMITTER VOLTS (Veg)
92Cs-12092 - 92CS-M77
Fig. 1—Rating chart for 2N2895, 2N2896, and 2N2897. Fig. 2—Typical h. istics at 100°C for
COMMON-EMITTER CIRCUIT, BASE INPUT. 1 COMMON'EMWVER CIRCUIT, BASE INPUT.
FREE-AIR TEMPERATURE (Tra)= 100° C t REE-AR_TEMPERATURE (TFa):25° C
HEE TR : H
500 : et :
T A it '
© -
<3
= 400
2]
I
t &
2 ¢
F 3 300)
5 =
B! H
5% Al =
o 5 %
o
8
Y
3 10
8
BA ILIAMPERES | TR
0 ) 8 10 12
COLLECTOR-TO-EMITTER VOLTS (Vcg) COLLECTOR-TO-EMITTER VOLTS (VCE)
s2s-12102 92CS-11176
Fig. 3—Typical collector characteristics at 100°C for Fig. 4—Typical coll h. Sristics at 25°C for
2N2896 and 2N2897.
COMMON-EMITTER CIRCUIT, BASE INPUT, COMMON-EMITTER CIRCUIT, BASE INEUT
FREE-AIR TEMPERATURE (Trp) = 25° C FREE-AR_TEMPERATURE = 25
sasssasas FHEIRS HiHHH
500 H ,_,J;i Rriane B 10|

ry
I3
o

COLLECTOR MILLIAMPERES (Ig)

COLLECTOR MILLIAMPERES (I¢)

200 4
/ BASE MILLIAMEERES [T
100 2
\'

0 80 00

COLLECTOR-TO-EMITTER VOLTS (Vcg) COLLECTOR-TO-EMITTER VOLTS (Vcg)
92CS-i2097 92CS-IN75

Fig. 5—Typical collector characteristics at 25°C for . . ..

. 6— / col, t 259C for 2N2895.
IN2896 and 2N2897. Fig. 6—Typical collector characteristics a 95.
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COMMON-EMITTER CIRCUIT, BASE INPUT. COMMON-EMITTER CIRCUIT, BASE INPUT.
FREE-AIR YEMPERATURE (Tpa)= 25° C FREE—AIR TEMPERATURE (Tga)*
FRHHT SHRES 31}
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Fh i f1i3 4]
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R Ig= t s 5 20 55
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COLLECTOR-TO-EMITTER VOLTS (V¢g) 026512094 COLLECTOR-TO-EMITTER VOLTS (Vcg)
92CS~11178

Fig. 7—Typical

istics at 259C for 3

Fig. 8—Typical collector characteristics at 25°C for 2N2897.

CONMON-EMITTER CIRCUIT, BASE INPUT, COMMON-EMITTER CIRCUIT, BASE INPUT.
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COLLECTOR MILLIAMPERES (I¢)

Fig. 9—Typical collector characteristics at —55°C for 2N2895.

4 s 8 0
COLLECTOR-TO-EMITTER VOLTS (Vcg)

92CS~III90

10
COLLECTOR-TO-EMITTER VOLTS (Vcg)

92C5-12099

Fig. 10—Typical collector characteristics at —55°C for

Fig. 11—Typical transfer characteristics for 2N2895 and 2N2896.

BASE-TO-EMITTER VOLTS (Vgg)

92CS-1185

2N2896 and 2N2897.
COMMON —EMITTER CIRCUIT, BASE_INPUT.

OMMON —EMITTER CIRCUIT, BASE INPUT. f - i .

FREESAR TEMPERATURE (Tra)s 6. i FREE-AIR TEMPERATURE (TFA): 25
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Fig. 12—Typical transfer characteristics for 2N2897.

2N2895—~2N2897
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EMITTER OPEN. — VceR*COLLECTOR-TO-EMITTER VOLTAGE WITH EXTERNAL RESISTANCE
o0, BETWEEN_BASE AND EMITTER
Vcgo * COLLECTOR-TO—EMITTER VOLTAGE WITH BASE OPEN
§ COLLECTOR CURRENT (I¢)® 100 MA.
- 25 FREE-AIR TEMPERATURE (TFA)® 25° C
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Fig. 13—Typical utoff-current istics for Fig. 14—Typical itter-voltage ch istic
2N2895 and 2N2896. for 2N2895.
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Fig. 19—Typical emitter-transition capacitance and
output-capacitance characteristics for all types.

TERMINAL CONNECTIONS
Lead 1 — Emitter
Lead 2 — Base

Lead 3 — Collector
Lead 4 — Connected to case

COMMON-EMITTER CIRCUIT, BASE INPUT.
FREE-AIR TEMPERATURE (TFa)=25° C
GENERATOR RESISTANCE (Rg) = 510 OHMS
SIGNAL FREQUENCY = | KC
MEASUREMENT -CIRCUIT BANDWITH (BW)= | CPS
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Fig. 20—Typical af noise-figure characteristics for 2N2895.

2N2895—2N2897
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IR

Solid State
Division

Power Transistors

2N30S53
40389 40392

A

H-1375 | 2N3053S
Features:

2N3053L
curve

H-1380

RCA-2N3053 is a silicon n-p-n planar transistor useful up
to 20 MHz in small-signal, medium-power applications. Type
40389 is a 2N3053 with a factory-attached diamond-shaped
mounting flange.

B Maximum safe-area-of-operation

® Forward- and reverse-bias operation
without second breakdown
= Low leakage current

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

For Small-Signal Applications
In Industrial and Commercial Equipment

These devices are available with either 1%-
inch leads (TO5 package) or %-inch leads
(TO-39 package). The longer-lead versions are
specified by suffix “’L" after the type num-
ber; the shorter-lead versions are specified by
suffix S’ after the type number.

Applications:

®  Audio amplifiers
Controlled amplifiers
Power supplies

[
[
= Power oscillators

MAXIMUM RATINGS, Absolute-Maximum Values: on3053 20389
40392
COLLECTOR-TO-BASE VOLTAGE | oL VeBO 60 60 \
COLLECTOR-TO-EMITTER SUSTAINING VOLTAGE:
With external base-to-emitter resistance
(RBE)=10Q VCER(sus) 50 50 Y
With baseopen. . . . . . . . . VcEO(sus) 40 40 Vv
With base-emitter-junction reverse-biased VCEV(sus) 60 60 Y
EMITTER-TO-BASE VOLTAGE VEBO 5 5 \%
COLLECTOR CURRENT . Ic 0.7 0.7 A
TRANSISTOR DISSIPATION: PT
At case temperatures up to 25°C . 5 7 w
(40392)
At free-air temperatures up to 25°C . 1 35 w
(40389)
At temperatures above 25°C See Figs.1,2,and 3
TEMPERATURE RANGE:
Storage and operating (Junction) . -« —65 to +200 » oc
LEAD TEMPERATURE (During soldering):
At distance > 1/32 in. (0.8 mm) from
seating plane for 10 s max. <+— 235 —» oc
9-73
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ELECTRICAL CHARACTERISTICS, At Case Temperature (T¢) = 25°C

TEST CONDITIONS LIMITS
DC DC DC Ty pes
Characteristics Symbol Collector E"‘Bi"e’ Current 2N3053 | Units
Voltage | Yofrage mA - 40389
\4 v 40392
Ve Vee [Ves [Vee] 'c | e | Ig | Min. | Max.
Collector-Cutoff Current Ico 30 0 — 10.25] nA
Emitter-Cuteff Current IEBO 4 0 — 10.25 pA
DC Forward-Current hig 10| 1508 56 250
Transfer Ratio FE
Collector-to-Base BVepo 0.1 0 60 | — v
Breakdown Voltage :
Emitter-to-Base BV .
Breakdown Voltage EBO 0 o1 51— \
Collector-to-Emitter
Sustaining Voliage: v (sus) 1002 ol 410 v
With basc open CEOQ'Sus ‘
With external base-to-emitter
resistance Vernl(sus) 1002 50 | — \
(RRE) =100 CER
Base-to-Emitter Vg(sat) 150 15— 1.7 \
Saturation Voltage .
Collector-to-Emitter . )
Saturation Voltage Vcglsat) 150 15— Lap
Small-Signal, Forward Current 5 | —
Transfer Ratio (At 20 MHz) hye 10 50
Output Capacitance Cob 10 0 — 15] pF
Input Capacitance Cib 0.5 0 —_ 80| pF
Thermal Resistance: 35(max.) |ec/w
— P 2N3053
Junction-to-Case - J-C 25(max.) |oC/W
40392
175(max.) |°C/W
P A 0 2N3053
Junction-to-Free Air J-FA S0(max.) [°C/W
40389

2Pulsed; pulse duration = 3005, duty factor = 1.8 %.
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Fig. 5 - Reverse-bias, second-breakdown characteristics for
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TERMINAL CONNECTIONS

Lead 1 — Emitter
Lead 2 — Base
Lead 3 — Collector
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NG/

Power Transistors

Solid State : 2N3054 2N6260 2N6261
40372 40910 409N

Division

JEDEC TO-66 H1340

Features:

‘RCA 2N3054, 2N6260, and 2N6061 are hometaxial-base® Applications:

silicon n-p-n transistors intended for a wide variety of
medium- to high-power applications.

B f1=2800kHz at0.2A (2N3054, 40372)

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

operation

JEDEC TO-66 a8 Vggyl(sus) = 90 V min (2N3054, 2N6261)

With Integral Heat Radiator  was70a 8 Low saturation voltage: Vgg(sat) = 1.0 Vatlg=0.5 A
(2N3054)

@ Power switching circuits

Hometaxial II’' Medium-Power
Silicon N-P-N Transistors

Rugged Devices for Intermediate-Power Applications in
Industrial and Coinmercial Equipment

Series- and shunt-regulator driver and output stages

Types 40372, 40910, and 40911 are the 2N3054, 2N6260,
and 2N6061 with factory-attached heat radiators intended
for printed-circuit-board applications.

o
a High-fidelity amplifiers
8 Solenoid drivers

@ ‘““Hometaxial” was coined by RCA from “homogeneous” and

“axial” to describe a single-diffused transistor with a base region of “Hometaxial II"” is a term -used to describe RCA's expanded line of

homogeneous-resistivity in the axial direction (emitter-t ).

MAXIMUM RATINGS, Absolute-Maximum Values:

*COLLECTOR-TO-BASE VOLTAGE ....civuiuerrrinnneereenncecnanennans
COLLECTOR-TO-EMITTER VOLTAGE: )
* Withbaseopen ........covivvens et tiesesattesasaseeattntasosnans
*  With external base-to-emmer
resistance (Rgg) = 10082 ... .eiiiuuinn ittt
With base reverse-biased
(Vge =48 V) ..oeniniinnn,
*EMITTER-TO-BASE VOLTAGE
*CONTINUOUS COLLECTOR
CURRENT .. ittt iiiiiiieinininaeeanansassnannesannnannns
*CONTINUOUS BASE CURRENT ...
TRANSISTOR DISSIPATION:
* Atcasetemperature Up 10 250C ... ..i.i.iiiiireiet e e

At ambient temperatures Up 10 25%C .. .uiviiiiiae it i

* At temperaturesabove 25%C ... ...ttt iiiiie et
*TEMPERATURE RANGE:

Storage & Operating (JUNCLION) 4o v vieneinrinnneesevannnneenonnesennns
*PIN TEMPERATURE (During Soldering):

At distance >1/32 in. (0.8 mm)

from seating plane for 10 SMax. .. ..evvvviininnneinnannnnennnnnennnnns

Vceo

Vceo

Vg (sus) 45

Vcey(sus) 50

Veso

s produced by the hometaxial process.

2N6260 2N3054 2N6261
40910 40372 40911
50 90 90 \
40 55 80 v
60 85 \
90 90 v
5 7 7 v
3 4 4 A
2 2 2 A
25 50 w
(2N6260)  (2N3054)  (2N6261)
5.8 5.8 5.8 w
(40910) (40372) (40911)
SeeFigs.4& 11 SeeFigs.4&9 SeeFigs.1&7
65 to 200 °c
“ 235 °c

*In accordance with JEDEC registration data format JS-9 RDF-10 (2N3054), JS-6 RDF-2 (2N6260, 2N6261)
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2N3054, 2N6260, 2N6261, 40372, 40910, 40911

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

File No. 527

TEST CONDITIONS LIMITS
CHARACTERISTIC SYMBOL 2N6260 2N3054 2N6261 UNITS
VOLTAGE CURRENT 40910 40372 40911
V dc A dc
Vee Vgg Ic g Min. | Max. | Min. | Max. | Min. | Max.

*Coll -Cutoff Current:

With base open Iceo 30 o - 1 - 105} - - | mA
60 o] — — - — — ] 05
40 -1.5 - 5} - - - -

With base-emitter IcEX 80 -15 - - - - - | 05| mA
junction reverse-biased 90 -1.5 — - - 1.0 — -
40 -15 - 25 - - - -

At T = 150°C leex 80 -15 -1 -1-1-]-]10f{ma
90 —1.5 I - — 160 — -

4 5 -5 o — 5 - - - -
Emitter-Cutoff Current leBO -7 ol — _ _ 1.0 _ 02 ‘mA
Collector-to-Emitter

Sustaining Voltage:
k With base open Vceolsus) 042} of 40| - | 55| - | 8O| - |V
With external base-to-
emitter resistance VceR (sus) 0.12 45| — 60| — 85| - |V
(Rgg) = 100Q
2 4° 3l - | - - 5| —
2 1.52 -1 -1-1- 25| 100
*DC Forward-Current hee 4 3? - - 5| — - -
Transfer Ratio 4 05?2 -1 - 25180 | - | -
4 159 20]100 | — — — —
*|Coljector-to-Emitter Vcelsat) 0s8loos?| — | — | - [10] - | -]V
Saturation Voltage 15%l0152| — | 15| — - - jos
3| @ -1 -1 - 160) — | —
2 15 -l - 1-1-1- 1.

*|Base-to-Emitter Voltage Vge 4 15 - 22 - - - -1V

4 0.5 - — - 1174 - -

*Common-Emitter, Small-Signal,

Short-Circuit, Forward
Current Transfer Ratio fhfe 4 0.1 003| — |003| — (003 — | MHz
Cutoff Frequency
*Magnitude of Common-
Emitter, Small-Signal,
Short-Circuit Forward Ihel 4 0.1 2| - - - 2| -
Current Transfer Ratio
(f = 0.4 MHz)
*Common-Emitter,
Small-Signal, Short-
Circuit Forward h¢e 4 0.1 25 - 25 - 25 -
Current Transfer Ratio
(f = 1 kHz)

Forward-Bias Second 40 0.725 — - - - -
Breakdown Collector 'so 80 - -1 - - [o62s] - | A
Current (t= 15) 55 - — 10.455{ — - -

IThermal Resistance: R 6 (max.) 7 (max.) |-3.5 (max.)
Junction-to-Case 6ic 2N6260 | 2N3054 | 2N6261 |,
Junction-to-Ambient R 30 (max.) | 30 (max.) | 30 (max.) cm

6.A 40910 40372 40911

3Pulsed: Pulse duratiop = 300 s, duty factor = 1.8%.
*In accordance with JEDEC registration data format JS- 9 RDF-10 (2N3054) JS-6 RDF-2 (2N6260-61)
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2N3054, 2N6260, 2N6261, 40372, 40910, 40911
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40911. 40911.
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Fig.21-Typical output characteristics for types 2N3054 and

Fig.22—Typical dc beta characteristics for types 2N3054 and

40372. 40372.
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Fig:23—Typical output characteristics for types 2N6260 and Fig.24—Typical dc beta characteristics for types 2N6260 and
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Power Transistors
2N3055

2N
2N

6253
6254

JEDEC TO-3

H1570

Hometaxial IT° High-Power
Silicon N-P'-N Transistors

Rugged, Broadly Applicable Devices
For Industrial and Commercial Use

Features:

® 2N6254: premium type from 2N3055 family
® Maximum safe-area-of-operation curves

 Low saturation voltages
= High dissipation ratings
® Thermal-cycle rating curves

Applications:

u Series and shunt regulators
® High-fidelity amplifiers

® Power-switching circuits

® Solenoid drivers

RCA 2N3055, 2N6253 and 2N6254 are silicon n-p-n tran-
sistors intended for a wide variety of high-power applications.
The hometaxial®-base construction of these devices renders
them highly resistant to second breakdown ovér :a‘wide range
of operating conditions. - 28
z
® “Hometaxial” was coined by RCA from““homogeneous’ and “axial’’ §§m
to describe a single-diffused transistor with a base region of homo- gg
geneous-resistivity silicon in the axial direction (emitter-to-collector). E> 75 %s
3 2
“Hometaxial II"" is a term used to describe RCA’s expanded line of %g 4’/04,0
transistors produced by the hometaxial process. WS SO “Ws
i B S5
25 i
G 25 <0
o< N
I H
i TS
o 25 50 75 100 125 15Q 175 200,
CASE TEMPERATURE (T¢)— °C 92LS5-1469R1
Fig.1—Current derating curve.
MAXIMUM RATINGS, Absolute-Maximum Values: . 2N6253 2N3055 2N6254
*COLLECTOR-TO-BASE VOLTAGE . . . . ...... B VcBo 56 - 100 100 \Y
COLLECTOR-TO-EMITTER SUSTAINING VOLTAGE:
* With external base-to-emitter resistance (Rgg) =100 . . . .. ... .. VceR(sus) 55 70 85 v
* Withbaseopen. . . .. ... ............. Vceolsus) 45 60 80 v
With base reverse-biased VBE =-15V . VcEev (sus) 55 920 20 v
*EMITTER-TO-BASEVOLTAGE. . . . . . .. vt it i inin i VEBO 5 7 7 v
*CONTINUOQUS COLLECTOR CURRENT Ic 15 15 15 A
*CONTINUOUS BASECURRENT . . . ... .... Ig 7 7 7 A
*TRANSISTOR DISSIPATION . . . . ... ..... PT .
At case temperatures up to 25°C ......... 115 115 150 w
At case temperatures above 25°C .................... @4——— See Fig. 1 ————————p
*TEMPERATURE RANGE: : o
Storage and Operating (Junction) . . .. ... ... ........... 44— -65 to +200 ———» c
*PIN TEMPERATURE (During Soldering): ) o
At distances = 1/32in.(0.8 mm) from seating plane for 10 s max. . . . , 235 > C
*In accordance with JEDEC registration data formats (2N3055:JS-9 RDF-10/2N6253-4: JS-6 RDF-2).
8-74
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File No. 524 2N3055, 2N6253, 2N6254

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

TEST CONDITIONS LIMITS
VOLTAGE cuR. \
CHARACTERISTIC SYMBOL RENT 2N6253 2N3055 2N6254 UNITS
Vdc Adc
Vce VBe | Ic | Ig | MIN. | MAX. [MIN. [ MAX. | MIN. [ MAX.
x| Collector-Cutoff Current: IcCEO 25 0 - 15 - - - -
With base open 30 ol = - f- 1o -] -
P 60 of - | - | - | - - 1
With base-emitter junction \ 55 -15 - 2 - - - -
reverse-biased CEX 100 15 - - - 5 - | os mA
At T = 150°C ICEX 50 15 - 10 | - - - _
100 -1.5 — - - 30 - 5
. i -5 - 10 — - - -
* | Emitter-Cutoff C t 1
1} r-Cuto urren EBO 7 _ _ _ 5 _ 05 mA
Collector-to-Emitter
Sustaining Voltage:
* With base open Vceo(sus) 023 0 | 45 - 60 - 80 -
* With external base-to-
emitter resistance VceRlsus) 0.28 55 - 70 - 85 - v
(Rgg) = 10082
With base-emitter junction al
reverse-biased’ Vcev(sus) 1.5/0.1 55 - [0 — 90 -
* | DC Forward Current 4 152 3 - - - 5 -
Transfer Ratio hgg 4 109 - - 5 —_ — -
2 5a - - - — 20 70
a 4a - - 20 70 ~ -
4 32 20 | 150 | — - - -
4 3a - 1.7 - - — -
* | Base-to-Emitter Voltage VBE 4 43 - - - 1.8 ~ - v
2 53 - - - - - 15
3a0.38) ~— 1 - - - -
* | Collector-to-Emitter 42 10.43 - — - 1.1 - -
Saturation Voltage Vcelsat) 53 [0.53 - - - - - 05
103(333| — - - 8 - - \
153| 32 - - - - - 4
| 1523] 62 - 4 - - -
* | Common-Emitter, Small-
Signal, Short-Circuit
Forward Current Transfer hte 4 1 10 - 15 120 10 -
Ratio
(f =1 kHz)
* | Magnitude of Common-
Emitter, Small-Signal
f . 4 _ _ _ _
Short-Circuit, Forward ‘h‘e’ 1 2 2
Current Transfer Ratio
{f = 0.4 MHz)
Gain-Bandwidth Product fT 1 - - 800 - - - kHz
* | Common-Emitter, Short-
Circuit, Small-Signal,
Forward Current Transfer fhe 4 1 10 - 10 - 10 - kHz
Ratio Cutoff Frequency
- — — — 187 -
Forward-Bias Second Break- Isib gg _ _ 1.95 _ f _ A
down Collector Current a5 255 _ _ _ _ _
Thermal Resistance: R o
- - K - 17 W
Junction-to-Case 2] 5 5 ! ¢/

3 Pulsed: Pulse duration = 300 s, duty factor = 1.8%.
* In accordance with JEDEC registration data formats JS-9 RDF-10 (2N3055) and JS-6 RDF-2 (2N6253—4).
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2N3055, 2N6253, 2N6254

N1
2

WITH INCREASE IN TEMPERATURE?

10

8

6

8}{CURVES MUST BE DERATED LINEARLY

100 [ CASE TEMPERATURE (T¢)=25°C

o~ <

v—(9I) LN3¥¥ND HO01D31109

| S

\

EMITTER VOLTAGE (Vgg)—

COLLECTOR-TO

92SS-3364RI

Fig.2—Maximum operating areas for types 2N6253 and 2N3055.

TERMINAL CONNECTIONS

Pin 1 — Base

Pin 2 -- Emitter
Case — Collector

Mounting Flange — Collector
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2N3055, 2N6253, 2N6254

File No. 524

25°C

8 (CURVES MUST BE DERATED LINEARLY [;

WITH INCREASE IN TEMPERATURE)

100 | CASE fcMPERATURE (T¢)

0.8

v—(9I) LN3¥¥ND ¥0L1237709

-TO-EMITTER VOLTAGE (Vgg)—V

COLLECTOR

-19435

92Cs

Fig.3—Maximum operating areas for

2N6254.
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+
104 N 109 108
NUMBER OF THERMAL CYCLES
92CM-19436
Fig.4—Thermal-cycle rating chart for types 2N3055 and 2N6253.
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Fig.5—Thermal-cycle rating chart for type 2N6254.

CASE TEMPERATURE (T¢)= 25°C
INDUCTANCE (L) = 200 mH

COLLECTOR-TO-EMITTER VOLTAGE (Vcgl=4 V
CASE TEMPERATURE (T¢)=25°C

- :
:
o 2o
H -
i < (R / N
H e l —'- )
: 5 s
& 5
’_L '3 2
B : 3 3 8
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[3ass 5 g ©
? A 8 &
2 4 g
=3 é 0.
H 8
= E
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PR ¢ 03
i T
HEEH e T o
-1 0 0.0 o3} 1 0
BASE-TO-EMITTER VOLTAGE (Vgg)—V s2cs-20712 COLLECTOR CURRENT (I¢)—A 92553378

Fig.6—Reverse-bias, second-breakdown characteristics for all Fig.7—Typical gain-bandwidth product for all types.
types.
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. 2Ni3055, 2N6253, 2N6254

COLLECTOR-TO-EMITTER VOLTAGE (Vcg)=4V CASE TEMPERATURE (Tg)=25°C
= T
e it
1+ T
o
< 085 T
1 > 7o 0
@ . —~ H
LN 3 52 S ¢ H
S T H C 75
u &
o
3 &
o 3%
9 5 :
3 o2 ges
-
Py
8 1871
: O TTTTTT
t o 10 20 30 40 50 60 70 80
o 0.5 1 1.5 25 3 COLLECTOR-TO-EMITTER VOLTAGE (Vgg)—V
BASE-TO-EMITTER VOLTAGE (Vgg)—V 92C€S-19439
: 92Cs-19440

Fig.8—Typical input characteristics for type 2N6254.

Fig.9—Typical output characteristics for type 2N6254.

VOLTAGE (Veg)=av| T T 2

CASE TEMPERATURE (Tg)=25° C

S 1
T

t
T T
+
t

S
]
2
[id
233

5

Bags

fREE

COLLECTOR CURRENT (Ig)l—A
o

H-HoH

ot
Hrh e HH &

o 0.5 . .5 25
BASE-TO-EMITTER VOLTAGE (Vgg)—V 92CS-12307RI

Fig.10—Typical input characteristics for type 2N3055.

11
o 10 20 30 40 50 60 70 80
COLLECTOR—TO—EMITTER VOLTAGE (VCE)—V
92CS~12306R|

Fig.11—Typical output characteristics for type 2N3055.

COLLECTOR-TO-EMITTER VOLTAGE (VCE)=4 V CASE TEMPERATURE (T¢)=25°C
e
1
08 ]
Ik 1
1 17 00
o o
s o, 2 s
C -
z 5
Z 04
o 4
o 3
[:3
8 2 !
g o2 & 2p H
s
. 10
1 R ::
o 0. [ X 2. ol 10 20 30 40 50 60
BASE-TO-EMITTER VOLTAGE (Vgg)—V  92cs-19438 COLLECTOR-TO-EMITTER VOLTAGE (VCE)—V
92CS-19441

Fig.12—Typical-input characteristics for type 2N6253.

Fig.13—Typical output characteristics for type 2N6253.
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COLLECTOR-TO-EMITTER VOLTAGE (Vcg)z4V
= 100] |
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= ~ o Y <
g N 1 o
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2 o e ~ i
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COLLECTOR CURRENT (Ig)—A BASE-TO-EMITTER VOLTAGE (Vpg)—V
92Cs-19442 92CS-19443
Fig.14—Typical dc-beta characteristics for type 2N6254. Fig.15—Typical transfer characteristics for type 2N6254.
COLLECTOR-TO-EMITTER VOLTAGE (Vcg)= 4 V COLLECTOR-TO-EMITTER VOLTAGE (Vog) = 4V|
=, 89 T :
£ RN :
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< I e —
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w <O | 8
& ‘{oa‘* i)
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C! 92CS-1230IR1 BASE-TO-EMITTER VOLTAGE(VBE) v 92Cs-12326R!
Fig.16—Typical dc-beta characteristics for type 2N3055. Fig.17—Typical transfer characteristics for types 2N6253 and
2N3055.
COLLECTOR-TO-EMITTER VOLTAGE (Vg ) =4 V CASE TEMPERATURE (T¢)=25°C
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Fig.18—Typical dc-beta characteristics for type 2N6253. Fig.19—Sustaining voltage vs. base-to-emitter resistance for all
types.
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File No.

. Power Transistors

2N3263 2N3264
2N3265 2N3266

NG

Solid State
Division

High-Power, High- Speed, High-Current

H-1354
- Silicon N-P-N Power Transistors
L Epitaxial Types for Aerospace,

Military, and Industrial Applications

Features:
B Low saturation voltages —
2N3263 and 2N3265
Vce(sat) =0.75 V (max.) atic =15 A
VBE(sat) =1.60 V (max.) atic =15 A
2N 3264 and 2N3266
VCE (sat) = 1.20 V (max.) atic = 15 A
VBE (sat) =1.80 V (max.) atIc =15 A
@ High reliability and uniformity of characteristics
8 High power dissipation
m  Fast rise time at high collector current —
0.2 us at 10 A (typical)

H-1785

2N3265, 2N3266
(JEDEC TO-63)

RCA-2N3263, 2N3264, 2N3265, and 2N3266° are n-p-n
epitaxial silicon power transistors designed for high-reliability
aerospace, military, and industrial equipment. Their high
current-handling capability and fast switching speed make
them desirable in applications where high circuit efficiency is

Typical high-speed switching applications for these transis-
tors include switching-control amplifiers, power gates,
switching regulators, dc-dc converters, and dc-ac inverters.
Other recommended applications include dc-rf amplifiers and
power oscillators.

required.

The 2N3263 and 2N3264 are sealed ih flat 3/4-inch-
diameter packages with radial leads. Types 2N3265 and
2N3266 utilize the JEDEC TO-63 package.

° Formerly RCA Dev. Nos. TA2492, TA2493, TA2494, and TA2495,
respectively,

MAXIMUM RATINGS, Absolute-Maximum Values:

2N3264 2N3263
2N3266 2N3265
*COLLECTOR-TO-BASEVOLTAGE ........ccvvinennn. VcBO 120 150 Vv
COLLECTOR-TO-EMITTER SUSTAINING VOLTAGE:
With 1.5 volts (VgEg) of reversebias .................... VcEX(sus) 120 150 Y
With external base-to-emitter resistance (RBg) < 502 ..... VCER(sus) 80 110 Vv
¥ Withbase open .........vvveuuuunnennnnnn SN VGEO (sus) 60 90 v
*EMITTER-TO-BASE VOLTAGE VEBO 7 7 \
*COLLECTOR CURRENT .....tiiiiiiiineenennnnns Ic 25 25 A
FBASE CURRENT ... .ttt g 10 10 A
" TRANSISTOR DISSIPATION B R PT See Figs. 1& 2
* TEMPERATURE RANGE:
Storage and operating (Junction) ............ ... 0. —— —65 to +200 oc
LEAD TEMPERATURE (Duriﬁg soldering):
At distance > 1/32 in. (0.8 mm) from seating plane for
10 s max.

...................................... 230 °c

* In accordance with JEDEC registration data format.
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2N3263-2N3266

ELECTRICAL CHARACTERISTICS, At Case Temperature (T¢) = 250C unless otherwise specified

File No: 54

TEST CONDITIONS LIMITS
VOLTAGE CURRENT 2N3264 2N3263
CHARACTERISTIC SYMBOL V de A dc 2N3266 2N3265 UNITS
Ve | Vce | VEB| E I} Ic | MIN.| MAX. | MIN. | MAX.
Collector Cutoff Current: 60 0 - 10 - -
With emitter open 80 0 - - - 4
|
At TG = 1250C 0 g 0 e mA
c- 80 )] - R
*|  With base reverse- ICEX 120 15 - 20 - -
biased 150 1.5 — — = 20
*| Emitter Cutoff Current: | 7 0 - 15 - 5 mA
*| AtTc=1280C EBO 7 o | - | 15| - s
Emitter-to-Base Voltage VEBO 0.02 0 7 - 7 - \
Collector-to-Emitter
Sustaining Voltage: VcEO(sus)®
*l  With base open 0 |02 | 60 - 90 - v
With external base-to-
emitter resistance VGER/(sus)® 0|02 80 - | 110 -
(RBg) <50 2
*| Collector-to-Emitter ° 2 |20 - 1.6 - 1
Saturation Voltage Vee(sat) 1.2 | 15 — 1.2 — 10.75 v
*|Base-to-Emitter ° 2 |20 - 2.2 - |18
Saturation Voltage VBE(sat) 1.2 |15 — 1.8 — 1.6 v
3 5 35 - 40 -
. ?gn':‘f’:r”;':ig“"em hFg® 3 15 |20 | 80 |25 | 75
* 2 15 - - 20 55
*|Second-Breakdown
Collector Current: laph
(See Fig. 7) S/b 50 70| = | = | = A
DC forward-biased 75 - - |30 | - m
*|  Pulsed, forward-
biased, tp = 250 ps 75 13.3 - 1133 | - A
*|Second-Breakdown Energy
With base reverse- P
biased, and Esib 6 10 2 - 2 - mJ
RBE =209, L=40uH
*|Saturated Switching Time:
(See Figs. 3 & 4) toN Vens 126| 15 - 0.5 - 0.5
Turn-on (tg + t;) gg us
Storage tg 1.28| 15 — 1.5 - 1.5
Fall tf 1.28| 15 - 0.5 - 0.5
*|Gain-Bandwidth Product
(f= 1 MH2) fr 10 3] 20 - 20 - MHz
Collector-to-Base Feedback
Capacitance
(f= 1 MHz) Cob 10 0 - 500 - 500 pF
* . 2N3263 2N3265
Thermal Resistance
" ReJc 2N3264 2N3266 oc/w
Junction-to-
(Junction-to-Case) 10 10 Z ] 1s 2

* In accordance with J;DEC registration data format.
® Pulsed; pulse duration < 350 us, duty factor < 2%. CAUTION: The sustaining voltages VGgo(sus) and VcgR(sus) MUST NOT be measured
on a curve tracer. These sustaining voltages should be measured by means of the test circuit shown in Fig. 5.

‘: Is/p is defined as the current at which second breakdown occurs at a specified collector voltage.

Eg/p is defined as the energy at which second breakdown occurs under specified reverse bias conditions. Eg/p = 1/2 LI2, where L is a series

load or leakage i

and | is the

$1g, =18,

100

current.




File No. 54 2N3263-2N3266
FOR MAXIMUM CASE TEMPERATURES ABOVE 75° FOR_MAXIMUM CASE TEMPERATURES Al 75° C,
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Fig.1—Rating chart for 2N3265 and 2N3266.

TO OSCILLOSCOPE TEKTRONIX
No.514A,0R EQUIVALENT

CURRENT
PROBE (Ig)

H-P PULSE GENERATOR
MODEL 2i4A, OR
EQUIVALENT ‘LK-

It
=30pus 1—
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t < 20 ns =1+
REP. RATE < 400 Hz
PULSE DURATION = 3043
0-20V
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Fig.3—Circuit used to measure saturated switching times.
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Fig.5—Circuit used to measure sustaining voltages Vcgolsus) and
VceRfsus).
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Fig.2—Rating chart for 2N3263 and 2N3264.
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Fig.4—Phase relationship between input and output currents showing
reference points for specification of switching times. (Test
circuit shown in Fig. 3.)
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The sustaining voltages VCEQ(sus) and VCER(sut) are accaptable when tha traces fall
t0 the right of paint “A” for types 2N3264 and 2N3268. Ths traces must fall to the
right of point "B for types 2N3263 and 2N3265.

Fig.6—Oscilloscope display for VcgQfsus) and Vg plsus) measure-
ment. (Test circuit shown in Fig. 5.)
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File No. 54
PULSE DURATION CURVES APPLY TO EACH TYPE. | < 3
DC CURVES APPLY TO INDICATED TYPES. 1
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Fig.7—Safe ing region as a function of Fig.8—Typical change in Egp as a function of
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Fig.11—Collector current as a function of
inductance (90th percentile).

Fig.12—Typical saturated-switching charac-

teristics.
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File No. 54 2N3263-2N3266
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TERMINAL CONNECTIONS TERMINAL CONNECTIONS
2N3263, 2N3264 2N3265, 2N3266
Lead 1 — Base Pin 1 — Emitter
Pin 2 — Base

Case, Lead 2 — Collector
Lead 3 — Emitter

Case, Pin 3 — Collector
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File No. 64

RGN

Solid State
Division

Power Transistors

2N4063

2N3439 2N4064
2N3440 40390

2na063 | | !
2N4064 H-1375

2N3440s

2N3439L
2N3440L

H-1380

40390

RCA-2N3439%, 2N3440%*, 2N4063, 2N4064, and 40390 are
epitaxial-base silicon n-p-n 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,

High-Voltage Silicon
N-P-N Transistors

For High-Speed Switching and
Linear-Amplifier Applications

Features
u High voitage ratings:
Vo = 450 V max. (2N3439, 2N4063)
=300 V max. (2N3440, 2N4064)
Vceo(sus) = 350 V max. (2N3439, 2N4063)
= 250 V max. (2N3440, 2N4064)
® Maximum-area-of-operation curves
® Low saturation voltages

and high-voltage, lcw-current switching and series regulators. *  Formerly RCA Dev. No.

** Formerly RCA Dev. No.

These devices are available with either 1%-
inch leads (TO-5 package) or %-inch leads
(TO-39 package). The longer-lead versions are
specified by suffix ‘L’ after the type num-
ber; the shorter-lead versions are specified by

suffix “‘S”’ after the type number.

The 2N3439 and the 2N3440 differ primarily in their voltage
ratings; the 2N4063 and 2N4064 have the same voltage ratings
as the 2N3439 and 2N3440 respectively, but employ a flange
package. Type 40390 is a 2N3440 with a factory-attached heat
radiator; it is intended for printed-circuit-board applications.

TA2458.
TA2470.

2N3439 2N 3440
2N4063 2N4064
40390

Absolute-Maximum Values:
COLLECTOR-TO-BASE VOLTAGE. .. . ........ ..o, VeBo 450 300 v
COLLECTOR-TO-EMITTER SUSTAINING VOLTAGE. . . . .. ....... Vegolsus) 350 250 v
EMITTER-TO-BASE VOLTAGE . ... ... ... ... ... ... ... VEBO 7 7 v
COLLECTOR CURRENT . . ... ..ottt e Ic 1 1 A
BASE CURRENT. . . . oL e e i Ig 0.5 0.5 A
TRANSISTOR DISSIPATION . . . ...t e i e e e Pr

At case temperatures up to 25°C. . ... ... 10 10(2N3440) W

- 10(2N4064) W

At free-air temperatures up to 25°C . . .. .. ... - 3.5(40390) w

At free-air temperatures up to 50°C . . . . ... ... 1(2N3439) 1(2N3440) W

At free-air temperatures above 25°C or 50°C. .. ... ... ........ See Fig. 2.

For pulse operation . ... ... ... ... ... ... ... . ......... See Fig. 9.
TEMPERATURE RANGE:

Storage & Operating (Junction) . . . ..o vt €————— -65t0 200 —> °(
LEAD TEMPERATURE (During soldering):

At distance 2 1/32 in. from seating plane for 10s max. . .. ....... €——— 255 ——3 °C

104
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File No. 64 2N3439, 2N3440, 2N4063, 2N4064, 40390

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

TEST CONDITIONS LIMITS
DC DC DC Types Types
Characteristic Symbol Collector Emitter Current 2N3439 2N3440 Units
Volts or Base |(milliamperes) 2N4063 2N4064
Volts 40390
Ve | Vee| Ves | VBE| Ic | 1g | Ip | Min. | Max. | Min.| Max.
IcEo 300 0 - 20 - - KA
200 ol - . .
Collector-Cutoff Current 50 KA
ICEY 450 -1 0| - [ - | mA
300 -15 ] - - - 500 | KA
Emitter-Cutoff Current IEBO 6 0 - 20 - 20 [ mA
DC Forward - Current Transfer Ratio hpE 10 20 40 160 | 40 160
10 2 30 - - -
Collector-to-Emitter
Sustaining Voltage: a a
(See Figs. 3 &4.) Vegolsus) 50 0 [3s0%) - 2507 ) - |V
With base open
Base-to-Emitter
Saturation Voltage Vpg(sat) 50 4 -1 13 - | 13 v
Collector-to-Emitter VCE(sa!) 50 4 - 0.5 - 0.5 \4
Saturation Voltage
Small -Signal, Forward-Current _ i
Transfer Ratio (at 5 MHz) hie . 10 1o 8 3
Output Capacitance (at 1 MHz) Cob 10 0 - 10 - 10 { pF
Second-Breakdown
Collector Current: ‘Is/b 200 50 - 50 - mA
With base forward biased
Thermal Resistance:
Junction-to-Case gj-C - 17.5 - 17.5 | °C/W

SCAUTION: The sustaining voltage Vcpg(sus) MUST NOT be measured on a curve tracer. The sustaining voltage
should be measured by means of the test circuit shown in Fig. 3.

S 150
e
g
o 125
e 4
v
g ;5. A 40391
& 100t & 39
g @
Sw a 3
a¥ a
iy b 5
<
xQ o3
5 gl 2
g -y
] ES
= N =
w25 =] |
3 E
<]
0 25 50 75 100 125 150 175 200 L
EFFECTIVE CASE TEMP. OR CASE TEMP. (Tggp OR Te)l—°C “75-50-25 0 25 50 75 100 125 150 175 200
92¢5-21992 FREE-AR TEMPERATURE (Tpp)—°C
92LS-1608
Fig. 1 — Current derating curve for all types. Fig. 2 — Dissipation derating curve for 2N3439, 2N3440, and 40390.
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2N3439, 2N3440, 2N4063, 2N4064, 40390
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Fig. 3 — Circuit used to measure sustaining voltage, Voggfsus), for
all types.

File No. 64
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The sustaining voltage Vgogqlsus) is acceptable when the
trace falls to the right and above point A"’ for types 2N3440.
2N4064 and 40390. The trace must fall to the right and above
point “B" for types 2N3439 and 2N4063.

Fig. 4 — Oscillt s display for of ini Itag
(test circuit shown in Fig. 3).
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Fig. 7 — Typical dc-beta characteristics for all types.
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File No. 64 2N3439, 2N3440, 2N4063, 2N4064, 40390
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Fig. 9 — Maximum operating areas for 2N3439, 2N3440, 2N4063 and 2N4064.
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File No. 64

2N3439, 2N3440, 2N4063, 2N4064, 40390
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Fig. 12 — Typical transfer characteristics for all types.

TERMINAL CONNECTIONS

2N4063, 2N4064
Lead 1 — Emitter
Lead 2 — Base

Flange, Lead 3 — Collecto,

TERMINAL CONNECTIONS

TERMINAL CONNECTIONS ’
2N3439, 2N3440 40390
Lead 1 — Emitter Lead 1 — Emitter
Lead 2 — Base Lead 2 — Base
Heat-Radiator, Lead 3 — Collector

Case, Lead 3 — Collector
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File No. 529

NG/

Solid State
Division

Power Transistors

2N3441 2N6263 2N6264

40373 40912 40913

] )
B

JEDEC TO-66

H1340

Features:

pulse operation

JEDEC TO-66
With Integral Heat Radiator

114708

RCA 2N3441, 2N6263, and 2N6264 are hometaxial-base®
silicon n-p-n transistors intended for a wide variety of
medium- to-high power, high-voltage applications.

O “Hometaxial” was coined by RCA from “homogenous’’ and “‘axial’’

to describe a single-diffused transistor with a base region of -

homogeneous-resistivity in the axial direction (emitter-to-collector).

MAXIMUM RATINGS, Absolute-Maximum Values:

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

*  With base open

With external base-to-emitter vesistance (Rgg)

With base reverse-biased (Vgg = -1.5 V)

10082

*EMITTER-TO-BASE VOLTAGE . . e .iiiiiiianranareennnnnnns

*CONTINUOUS COLLECTOR CURRENT .
PEAK COLLECTOR CURRENT.......

*CONTINUOUS BASE CURRENT ...t iiiviniiineaninaennnnenas

TRANSISTOR DISSIPATION:
* At case temperature upto 25°C .. ........i.e.n

At ambient temperatures up to 25°C

* At temperatures above 25°C

*TEMPERATURE RANGE:
Storage & Operatirg (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 JS-6 RDF-2

@ 2N6264: premium type from 2N3441 family
8 Maximum safe-area-of-operation curves for dc and

o High voltage ratings

Low saturation voltages
@ Thermal-cycling rating curves

Hometaxial II* Medium-Power

Silicon N-P-N Transistors

Rugged Devices for Intermediate, Power Applications
in Industrial and Commercial Equipment

Applications:

o Series and shunt regulators
8 High-fidelity amplifiers

8 Power switching circuits

8 Solenoid drivers

Types 40373, 40912, and 40913 are the 2N3441, 2N6263,
and 2N6264 with factory-attached heat-radiators intended
for printed-circuit-board applications.

““Hometaxial II"" is a term used to describe RCA's expanded line of
transistors produced by the hometaxial process.

2N6263 2N3441 2N6264
40912 40373 40913
.......... Vego 140 160 170 v
.......... Vegolsus) 120 140 150 v
VceRlsus) 130 150 160 \
.......... Vcgylsus) 140 160 170 \
.......... VEBo 7 7 7 v
Ic 3 3 3 A
4 4 4 A
.......... Ig 2 2 2 A
Pr
.......... 20 25 50 w
(2N6263)  (2N3441)  (2N6264)
.......... 58 5.8 5.8
(40912) (40373) (40913)
......... See Figs.4&7 See Figs. 4& 7 SeeFigs.1&7
......... -65 to 200 °c
235 °c

11-72
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2N3441, 2N6263, 2N6264, 40373, 40912, 40913 File No. 529

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

TEST CONDITIONS LIMITS
2N6263 2N3441 2N6264
CHARACTERISTIC SYMBOL VOLTAGE CURRENT | 40912 40373 40913  |UNITS
. V dc A dc
Vce Vge Ic Ig Min. [ Max.| Min. | Max. | Min. | Max.
Collector-Cutoff Current:
100 0| - 5| - - - -
*  With base open IcEo 130 ’ of - - - - - 1 |mA
140 0| — - - |10 | - -
Collector-Cutoff Current:
120 -1.5 - 2' = - - -
\CEX 140 -15 - - - 541 - -
140 -15 - - - 1 - -
With base-emitter 150 -15 - - | = - -~ ]0.05"
junction reversed mA
biased 120 -1.5 - 10 - - - -
: ICEX 140 -1.5 - - - 6 - | -
(T¢ = 150°C) 140 -1.5 . - - - 5| — -
150 -15 — — - — - 1
*(Emitter-Cutoff Current lego -5 _ 2 _ _ _ — |ma
-7 - - - 1 - 0.2
Collector-to-Emitter
Sustaining Voltage:? Vceolsus)
4 With base open 01| of120 | - |140 | - |150 | -
With external base-to-
emitter resistance VceRlsus) 0.1 130 - |1s0 | - (160 | - |V
(Rgg) = 100 §2
With base-emitter
junction reversed Vegy (sus) -15 0.1 140 - 160 - 170 -
biased
2 1b - - - - 20 60
*|DC Forward-Current hgg 2 3b 3 - - - 5 -
Transfer Ratio 4 0.5b 20 | 100 25 | 100 - -
4 2.7P - | - s | - | - | -
osbloos| - | 12°] - 1] - _
Collector-to-Emitter Ve lsat) 1bf 01| - - - - - 05°[v
Saturating Voltage 270 09| - - - 6°| — —
2 1b| - - - - - 15°
Base-to-Emitter Voltage Vge 4 0.5b| - 2t - |17 ] - - v
4 2.7b — — — 6| — —
*IMagnitude of Common-
Emitter, Small-Signal,
Short-Circuit Forward Ihel 4 0.2 8 | - - - 2 | -
Current Transfer Ratio 4 0.5 - - 5 - — -
(f = 0.4 MHz)
Gain-Bandwidth Product fr 4 0.2 800 — {800 - |800 |- — [kHz
*ICommon-Emitter, Small- -
Signal, Short-Circuit he 4 0.1 25 - - - 25 -
Forward Current Transfer a4 0.5 - - 15 75 - -
Ratio (f = 1 kHz)
Forward-Bias Second
Breakdown Collector 120 0.167| — - - - -
Current, Pulse Duration Isib 120 — - - — 0.417) — A
{non-repetitive) = 1 s 120 — - _j0.21 - - =
Thermal Resistance:
Junction-to-Case Ro,c 8.75 (max.) | 7 (max.) |3.5 (max.)
2N6263 2N3441 2N6264 ., {°C/W
Junction-to-Ambient Roja 30 (max.) |30 (max.) |30 (max.)
40912 40373 40913

*In accordance with JEDEC registration data format (JS-6 RDF-2).
3CAUTION: The sustaining voltage Vceolsus), Vgglsus), and Vcgy(sus) MUST NOT be measured on a curve tracer.

b These sustaining voltages should be measured by means of the test circuit shown in Fig. 1.
Pulsed, pulse duration = 300 us; duty fac(or52 %.
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File No. 529 2N3441, 2N6263, 2N6264, 40373, 40912, 40913

CASE TEMPERATURE (T¢ )=25°C i
(CURVES MUST BE DERATED LINEARLY
WITH INCREASE IN TEMPERATURE)
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Fig.1 — Maximum operating areas for type 2N6264.
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Fig.2 — Current derating curve for all types. Fig.3 — Thermal-cycle rating chart for type 2N6264.
TERMINAL CONNECTIONS fERMINAL CONNECTIONS
FOR 2N3441, 2N6263 & 2N6264 FOR 40373, 40912, & 40913
Pin 1 - Base Pin 1 - Base
Pin 2 - Emitter Pin 2 - Emitter
Case, Mounting Flange - Collecto’ Heat-Radiator - Collector
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2N3441, 2N6363, 2N6264, 40373, 40912, 40913 File No. 529
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Fig.5—Thermal-cycle rating chart for type 2N3441.
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File No. 529

2N3441, 2N6263, 2N6264, 40373, 40912, 40913
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Fig.7—Dissipation derating curves for all types.

Fig.8—Typical gain-bandwidth product for all types.
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Fig.11—Circuit used to jnil /

Veeofsus), Vogp(sus), and VCEV(sus} for all types.

COLLECTOR CURRENT (Ick-A
1

cgu.zcrm-'ro-mmtn vomxe (Vegl—V

9255-3214R1
Note: The sustaining voltage, Vgogo(sus), VogRl(sus), or
or Vgogy(sus) is acceptable when the trace falls to the right
and above point ““A’" for all types. (For values of current and
voltage, see Electrical Characteristics)

Fig.12—Oscilloscope display for measurement of sustaining
voltages (test circuit shown in Fig. 11).

113



2N3441, 2N6263, 2N6264, 40373, 40912, 40913 File No. 529
COLLECTOR-TO-EMITTER VOLTAGE (VgE) =4V COLLECTOR-TO-EMITTER VOLTAGE (Vcg)=4V
<
< l
fa o L
s :
v & i
3 2 £ |5
g 150 5
3 g
% loofHHHH § [
3 7 H =
HE £ 8
5 05|
05 [ 5 2 25
BASE-TO-EMITTER VOLTAGE (Vpg)—V
92CS-19509 92CS-19510

Fig.13—Typical input characteristiés for types 2N6264 and

Fig.14—Typical transfer characteristics for types 2N6264 and

40913. 40913.
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Fig.15—Typical input characteristics for types 2N3441 and

92C5-12643

Fig.16—Typical transfer characteristics for types 2N3441 and

40373. 40373.
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Fig.17—Typical input characteristics for types 2N6263 and

40912.
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2N3441, 2N6263, 2N6264, 40373, 40912, 40913
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Fig.19—Typical output characteristics for types 2N6264 and

Fig.20—Typical dc-beta characteristics for types 2N6264 and

40913. 40913.
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Fig.21—Typical output characteristics for types 2N3441 and Fig.22—Typical dc-beta characteristics for types 2N3441 and
40373. 40373.
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IR

Solid State
Division

Power Transistors
2N3442

2N4347
2N6262

Features:

JEDEC TO-3 H1570

RCA 2N3442, 2N4347, and 2N6262 are hometaxial-base®,
silicon n-p-n transistors intended for a wide variety of
high-power, high-voltage applications. 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-3 package; they
differ in maximum ratings for voltage, current, and power.

MAXIMUM RATINGS, Absolute-Maximum Values:

*COLLECTOR-TO-BASEVOLTAGE ...t vvvininerrvannnnennnnnns

COLLECTOR-TO-EMITTER VOLTAGE:

* Withbase Open ........euiiiiueniiineinneereeneeiieenenns
With reverse bias (Vgg) of =15V ...t iinn,

*EMITTER-TO-BASE VOLTAGE ......ivvirininrnninrnnincnnss

*COLLECTOR CURRENT:

CONtINUOUS . vttt ittt eenersnnanesnnneesnesnnneeson
L L

*BASE CURRENT:
Continuous

ea

*TRANSISTOR DISSIPATION:
At case temperature up to 25°C
At case temperatures above 25°C

*TEMPERATURE RANGE:

Storage & Operating (JUnCtion). .. .o ovvniieneneennnnennnnnnnnn

*PIN TEMPERATURE (During Soldering):

At distances >>1/32 in. (0.8 mm) from case for 10smax. ..........

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

Hometaxial II* High-Voltage

Silicon N-P-N Transistors

Rugged High-Power Devices for Applications in
Industrial and Commercial Equipment

® Low saturation voltages
u Thermal-cycle rating charts
® High dissipation capability — 100 W (2N4347)

— 117 W (2N3442)
— 150 W (2N6262)

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

Applications:

® Series and shunt regulators
® High-fidelity amplifiers

= Power-switching circuits

® “Hometaxial’’ was coined by RCA from ‘*homogeneous” and
“"axial’’ to describe a single.diffused transistor with a base region of
homogeneous-resistivity silicon in the axial direction (emitter-to-
collector). ““Hometaxial II' is a term used to describe RCA’s
expanded line of transistors produced by the hometaxial process.

2N4347  2N3442  2N6262
......... Veao 140 160 170 v
......... Veeo 120 140 150 v
.......... VEEX 140* 160 170 v
......... VeBo 7 7 7 v
Ic
......... 5 10 10 A
......... 10* 15 15 A
's
......... 3 7 7 A
8* - - A
Pr
100 17 150 w

<«——— SeeFigs. 1,4,7,&22 —»
«————— —65t0+200 —» °C

235 235 235 °c
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File No. 528 2N3442, 2N4347, 2N6262

ELECTRICAL CHARACTERISTICS, At Case Temperature ( Tc) = 250C unless otherwise specified

TEST CONDITIONS LIMITS
CHARACTERISTIC SYMBOL UNITS
VOLTAGE | CURRENT
V de A de 2N4347 2N3442 2N6262
Vce VBE Ic 'B Min.| Max. | Min.| Max. | Min. | Max.
Collector Cutoff Current: .
With emitter open lcso - - - |1 - |1 mA
(Veg=140V)
*|  With base-emitter junction lcex 120 | -1.56 - |2 - - — —
reverse-biased 140 [ -1.5 = - - |5 - - mA
150 | -1.5 - - - = - |01
*|  with base-emitter junction 125 | -1.5 - {10 — — — —
reverse-biased and IcEX 140 [ 1.5 - - - |30 - - mA
T¢ =150°C 150 | -1.5 -1 -1 -1-1-12
* 100 — | 200 - — - —
With base open Iceo 110 - - - - - 1 mA
140 = - - 200 — —
*[Emitter Cutoff Current lEBO -7 |0 - |5 - 15 - |02 mA
2 33 - - — - |20 70
2 108 - - - - 5 -
*IDC Forward Current 4 22 15 | 60 - - - -
Transfer Ratio heg 4 32 - - |20 70 - —
4 53 10 — - - - -
4 103 - - |75 - - -
ICollector-to-Emitter
Sustaining Voltage:
With base-emitter Vegylsus) | -1.510.1 140 — |160 - - - |V
junction reverse- —-1.5 (0.2 - - - - 170 -
biased
With external base-to-emitter | Vg g(sus) 0.1 130 - - - - - |V
resistance (Rge) = 10082 0.2 - - |1s0 | - }160 | —
*[ With base open Vceolsus) 0.28] o 120 — |140 - — Y]
022 0 - — - — |150 —
2 32 - - - - - |1
4 3 o D LA B Bl B
*|Base-to-Emitter Voltage Vge 4 22 - |2 — — — - v
4 52 - |3 — - - -
4 102 - - - |87 - —
*ICollector-to-Emitter 22 0.2 - |1 — — — _
Saturation Voltage Vg lsat) 3| 03 - - - |1 - |05 |V
52 | 063 — 2 - | = -~ —
100 | 2 - - - - —
67 15 1 — — - - —
Power Rating Test PRT 78 1.5 - - 1 - - - |s
100 1.5 - - — - |1 -
*IMagnitude of Common-
Emitter, Small-Signal,
Short-Circuit, Forward
Current Transfer Ratio: Ihyel
f=150kHz 4 0.5 40 — — — - -
f =40 kHz Ih¢el 4 1 [ S [ P _
2 — - |2 - ~ —
*Common-Emitter, Small-
Signal, Short-Circuit, 4 0.5 40 - — - - -
Forward Current Trans- hse 4 1 — — - — 10 —
fer Ratio (f = 1 kHz2) 4 2 - - |12 72 — -
Thermal Resistance:
Junction-to-Case R@JC - 1175 | — 1.5 - 117 j°cw

*1n accordance with JEDEC registration data format JS-6 RDF-2
3pylse test; pulse duration = 300 Us,rep. rate = 60 Hz
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Fig.4—Maximum operating areas for type 2N3442.
100 T IMAx,=2$o'c COLLECTOR-TO-EMITTER VOLTAGE (Vcg)= 4 V
8 ) EL,
x s q o 100 —=t
] E 4 N\
I AN M)
[ \re & 80 - (3
z N7, & ¥ N \6“(\
2 N, z N \/\
= N, © N\ <&
o N $e 5 T,
2 A &44 =4 / N é,‘»
a S G ] N I,
« N x & % %
g ., s 3 a S
= = o0 7
2 S | &, e g
2 \e N N g
> N & 20|
‘6 \ W
S o
10 s
104 4 6 8 105 2 4 68 106 2 - " °°| + ,
NUMBER OF THERMAL CYCLES 02¢5- 19518 - COLLECTOR CURRENT (Ig)—A .
928S-
Fig.5— Thermal-cycle rating chart for type 2N3442. Fig.6— Typical dc beta characteristics for type 2N3442.

119



File No. 528

2N3442, 2N4347, 2N6262
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Fig.9— Typical dc beta characteristics for type 2N4347.

Fig.8— Thermal-cycle rating chart for type 2N4347.
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Fig.10—Typical input characteristics for type 2N6262.
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Fig.11—Typical transfer characteristics for type 2N6262,
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Fig. 12—Typical input characteristics for type 2N3442.
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Fig.13—Typical transfer characteristics for types 2N3442 and
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Fig.14—Typical input characteristics for type 2N4347.
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Fig.15—Typical saturation-voltage characteristics for all
types.
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Fig.16—Typical large-signal output characteristics for type Fig.17—Typical small-signal output characteristics for type
2N6262. 2N6262.
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Fig.18—Typical large-signal output characteristics for type Fig. 19— Typical small-signal output characteristics for type
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Fig.20—Typical large-signal. output characteristics tor type
2N4347.
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IR/

RF Power Transistors

gplidi State
ivision
- 2N3478
SILICON N-P-N EPITAXIAL
: PLANAR TRANSISTOR
H c .
'\ For VHF/UHF Applications
in Industrial and Commercial Equipment
Features: o high unneutralized power gain
o high gain-bandwidth product — Gpe = 11.5dB min. at 200MHz
f1 = 900MHz typ. @ hermetically sealed four-lead package
° ::::' “°;’:Bﬁ gure ATOMH o all active elements insulated from case
= typ. at
JEDEC TO-72 H-1209 4.5dB max. at 200MHz o low collector-to-base feedback
2.5dB typ. at 60MHz capacitance, Ccp 0.7 pF max.

RCA-2N3478 is an epitaxial planar transistor of
the silicon n-p-n type with characteristics which make
it extremely useful as a gencral purpose rf amplifier
at frequencies up to 470MHz. These characteristics
include an exceptionally low noise figure at high fre-
quencies, low leakage current, and a high gain-band-
width product.

The 2N3478 utilizes a hermetically sealed four-
lead package in which active elements of the transistor
are insulated from the case. The case may be grounded
by means of a fourth lead in applications requiring mini-
mum feedback capacitance, shielding of the device,
or both.

TERM!NAL CONNECTIONS

Lead 1 — Emitter

Lead 2 — Base

Lead 3 — Collector

Lead 4 — Connected to case

Maximum Ratings, Absolute-Maximum Values:

n

(PT)— MILLIWATTS

MAXIMUM TRANSISTOR DISSIPATION

-100 -50 o] 50 100 150 200
AMBIENT TEMPERATURE (Ty) —°C

92CS-12754R1

Fig.1 - Rating chart for type 2N3478

Collector-to-Base Voltage, VOB« « « « « v« v vt vvuneeunmenn ettty 30 max. v
Collector-to-Emitter Voltage, VEEQ « « « oo vttt vttt 15 max. v
Emitter-to-Base Voltage, VEB(Q « + « v vt vt tvettitiiiiie ettt 2 max. v
Collector Current, I o v v vttt e limited by dissipation
Transistor Dissipation, PT:
at ambient UP £0 259 C ot i it it e . 200 max. mW
temperatures } Above 250 C. o L i e e s See Fig. 1
Temperature Range:
Storage and Operating (Junction) -65 to 200 °C
Lead Temperature (During Soldering):
At distances not closer than
1/32"" to seating surface for
10 SECONAS MBX. « ¢ ¢ 4 ¢ ¢ v v v o ettt tte et e et e e e st ear e enaeeeeeaenaneenn 265 max. °C
9-66
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File No. 77 2N3478
ELECTRICAL CHARACTERISTICS, At an Ambient Temperature, (T4) of 25°C
TEST CONDITIONS LIMITS
DC
Collector- DC
Frequency|to-Emitter | Collector Type
Characteristics Symbols Voltage Current 2N 3478 Units
VcE 'c
MHz v mA Min. { Typ. | Max. |
Collector-Cutoff Current !
(Vep=1V,Ig=0) IcBo - | - |o02| paA
Collector-to-Base Breakdown BVceo 0.001 30 - - \
Voltage (Ig = 0)
Collector-to-Emitter BV¢cEoO 0.001 15 - - v
Breakdown Voltage
Emitter-to-Base Breakdown BVgpo 0 2 - - v
Voltage (Ig = ~0.001 mA)
Static Forward-Current hpp 8 2 25 - 150
Transfer Ratio
Magnitude of Small-Signal
Forward-Current hfec 100 8 2 7.5 9 16
Transfer Ratio
Collector-to-Base Feedback Ceb® | 01101 - - | 07 pF
Capacitance (Vcp=10V,Ig=0)
Small-Signal, Common-Emitter
Power Gain in Unneutralized Gpe“ 200 8 2 11.5 - 17 dB
Amplifier Circuit (See Fig.4)
Small-Signal, Common-Enmitter
Power Gain in Neutralized GLea, © 470 6 1.5 - 12 - dB
Lol - pe
Amplifier Circuit
UHF Noise Figure NF% €< 470 6 1.5 - 5 - dB
VHF Noise Figure (See Fig.4) NF® 200 8 2 - 4.5 dB
NFo, d 60 8 1 - | 25| - | dB

? Fourth lead (case) grounded.

bCCb is a three terminal measurement of the collector-to-base capacitance
with the emitter and case connected to the guard terminal.

€Source Resistance, Rg = 500hms.

dSource Resistance, R, = 400 ohms.

S
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- HIEEE] ] COMMON-EMITTER CIRCUIT, T
oo E"%g,"f":féﬂﬁg‘fs‘ INPUT et INPUT SHORT-CIRCUITED. i :
rngouzucy (fy= MH: nees FREQUENCY (f)* 200 MHz
- AMBIENT TEMPERATURE (Ta) =25°C Y AMBIENT TEMPERATURE (Tp)® zs‘c
)

; =8
3 wE
232" g3
00 = <3
TET v 5%
3 l HE .‘ ‘b 9 |
3226 H S S <.
08 § i 84
- 5

re i i
c52 L N
A =8
Sz, )
!§ g @

3 b 3

-,
o 4 6 8 © 2 4 3 8 10 12 14
COLLECTOR MILLIAMPERES (I¢) COLLECTOR MILLIAMPERES (Ic)
92CS-12756R2
. ) L 3 ) 92CS-12760R!
Fig. 2—Typical small-signal beta characteristics Fig. 3—Reverse transadmittance (yre)
for type 2N3478

Cy, C4 = 510pF
Cg, C7 = 2300pF
C3, C5 = 2-25pF

CG = IOPF
R} = 20000hms
Q = 2N3478
S Ly = % Tum #14 Formvar® center
tapped

Lenglhl,ll = 2inches

Lo = % Tum #14 Formvar®
Lengthg, £ 9 = 1% inches
L3 = 1 uHRF choke

Source (Generator) Resistance
92¢s-12753 Rg = 50ohms

Load Resistance Ry, = 50 ohms
.Trademark, Shawindian Products Corporation.

Fig. 4-200 MHz power gain and noise figure test circuit for type 2N3478
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30] COMMON-EMITTER CIRCUIT, BASE INPUT;] TR
OUTPUT SHORT- CIRCUITED.
FREQUENCY (f) = 200 MHz
25| AMBIENT TEMPERATURE (T,

1 et

) =23°C

3

n
o
T

P
o

FORWARD TRANSFER
CONDUCTANCE (g¢,) —MILLIMHOS

3

ke

=

COMMON-EMITTER CIRCUIT, BASE INPUT;
OUTPUT SHORT-CIRCUITED.

- FREQUENCY (f)
AMBIENT TEMPI

INPUT. CONDUCTANCE (gjq) -OR
SUSCEPTANCE {bjg)—MILLIMHOS

1T

1
HEE e P R T

4 8 10 12 )
COLLECTOR MILLAMPERES (I¢)

,
0
o

TTIT

-39
. . 92CS-127T57RI
Fig. 5—Input admittance (yje)
i 1
I ] COMMON -EMITTER CIRCUIT, 55 THEHHE -50) u
T HET  INPUT SHORT- CIRCUITED. e gesssssst
ST FREQUENCY (f)= 200 MHz Jessasisst
e
35| AMBIENT TEMPERATURE (Tp)+25° :

1
oe:

FORWARD TRANSFER SUSCEPTANCE (bge)—MILLIMHOS
&
o

-0
LT T
T HSH,(VCE) 1
-8
-90) N Vee <
111
T
HHH-b
-100)
Heetly
-1
S i1 =120
6 0o 25 5 15 10 125 5
COLLECTOR MILLAMPERES (I¢) COLLECTOR MILLIAMPERES (L)
92CS-12758RI 92CM-14172
Fig. 6—Output admittance (yoe) Fig. 7—Forward transadmittance (y o)

TERMINAL DIAGRAM
Bottom View

Lead 3 - Collector

o Lead 4 - Connected to
ase

Lead 1 - Emitter
Lead 2 - Base
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IR/

Solid State
Division

Power Transistors

2N3583-2N3585
2N4240, 40374

JEDEC TO-66

High-Voltage Silicon
N-P-N Transistors

For High-Speed Switching and

Linear-Amplifier Applications

Features

= 100-percent tested to assure freedom from second breakdown in both forward-
and reverse-bias conditions when operated within specified limits

= JEDEC TO-66 package for 2N3583, 2N3584, 2N3585, and 2N4240

® JEDEC TO-66 p

with heat r for 40374

JEDEC TO-66 b4
With Integral Heat Radiator -1470A

RCA-2N3583,° 2N3584,° 2N3585,° 2N4240,° and 40374
are silicon n-p-n transistors with high breakdown voltages and
fast switching speeds.

Type 40374 is a 2N3583 with a factory-attached heat
radiator to increase the free-air dissipation rating. This device
is intended for those applications which require a power
transistor for mounting on a printed-circuit board. Tabs are
provided on the underside of the radiator for mounting
purposes and making electrical connection to the collector.

MAXIMUM RATINGS, Absolute-maximum values:

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

Typical applications for these transistors include high-voltage

‘operational amplifiers, high-voltage switches, switching reg-

ulators, converters, inverters, deflection- and hi-fi amplifiers.
These transistors are also intended for a wide variety of
applications in ac/dc commercial equipment.

Heat-radiator versions of types 2N3584, 2N3585, and
2N4240 can also be supplied on special order.

®Formerly Dev. Nos. TA2510, TA2511, TA2512, and TA2871,
respectively.

2N3585
2N3583 2N3584 2N4240 40374
*COLLECTOR-TO-BASE VOLTAGE .................. Veceo 250 375 500 250 \
*COLLECTOR-TO-EMITTER VOLTAGE, sustaining . ........ VceoQ(sus) 175 250 300 175 \"
*EMITTER-TO-BASE VOLTAGE . ................... VEBO 6 6 6 6 \
*CONTINUOUS COLLECTOR CURRENT . .............. 1 2 2 2 A
*PEAK COLLECTOR CURRENT . ..........c0uiuvur..n 5 5 5 5 A
*CONTINUOUS BASE CURRENT ... ........ .o 1 1 1 1 A
*TRANSISTOR DISSIPATION .. ...........0uunnn.n
At case temperature (Tc) =259C .. ............... 35 35 35 35 w
At case temperatures above 25°C . .. ............... Derate linearly at 0.2 W/°C
For other conditions . . . ................0uuuu.. See Figs. 7, 8, 9, 21, 22, & 23
*TEMPERATURE RANGE:
Storage & Operating (Junction) . . . .. ... ... uvennnn -65 to 200 oc
*PIN TEMPERATURE:
1/16 in. (1.58 mm) from seating plane for 10 s max. . ..... 235 235 235 235 °oCc
*In accordance with JEDEC registration data format JS-6 RDF-2 (2N3583), JS-6 RDF-1 (2N3584, 2N3585, 2N4240)
272
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.

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

2N3583-2N3585, 2N4240, 40374

TEST CONDITIONS LIMITS
CHARACTERISTIC SYMBOL VOLTAGE CURRENT 2N3583 UNITS
V de mA de 40374 2N3584 2N3585 2N4240
VCE vge |lc Igflg | MIN.]MAX IMIN.| MAX.|MIN.| MAX.|MIN. [MAX.|
Collector-Cutoff Current | IcEQ 150 0 - 10 — 5 - 5 = 5 |mA
225 -15 - 10 | - - — - - -
Collector-Cutoff Current | IcEx 340 -1.5 - - - 1.0 - - - - mA
450 =15 = — — - - 10 | — 2.0
At T = 150°C ICEX 225 | 15 3l - 1-1-1-1"- [wa
300 =15 = - — 3 | - 3 |- |50
Emitter-Cutoff Current  |lggo -6 0 — 5.0 - 0.5 - 0.5 — 05 |mA
2 7502 - - - - - |0 100
2 1A3 - - 8 80 (8 80 | — -
DC Forward-Current heE 10 1002 40 - |40 - |40 - |40 -
Transfer Ratio 10 7502 40 200 | - - - - - -
10 1A2 - - - - - - |30 150
10 1A 10 - |25 100 |26 100 | — -
Collector-to-Emitter
Sustaining Voltage:
(See Figs. 1,2, & 12)
With base open Vceo(sus) 200 0| 175°) — |250°| — |[300°| — |300°| — v
With external base-to-
emitter resistance VcEeR (sus) 200 2650°| — [300°| ~ 400°| — 4000 | —
(Rgg) = 5082
Base-to-Emitter 7502 75 - - - - - - - 1.8
Saturation Voltage Ve (sat 1A2 100 — |14 | - |14 |- |14 | - -V
Collector-to-E mitter 7502 75 - - - - - - - 1.0
Saturation Voltage Veelsat) 1a3| has| = |s |- Jozs |- Jozs |- | = |V
Small-Signal Forward
Current Transfer Ratio by
f =5 MHz € 10 200 3 - |3 |- {3 |- {3 |-
f = 1kHz 30 100 25 |350 | — - - - - =
Magnitude of Common-
Emitter, Small-Signal, A
Short-Circuit, Forward | |hfel 10 200 2 - 2 - 2 - 3 -
Current Transfer Ratio
f=5MHz
Ouls;;C:;;zcl\;a:fn o MHz | Cobo 0 - |20 | = |120 | = [120 | - [120 oF
Second-Breakdown
Collector Current
with base forward- Is/b 100 350 - 350 - |350 - |350 - |mA
biased**
(See Figs. 22 & 23)
Second-Breakdown
Energy with base
reverse-biased Es/p’ — 50 | — 200 | — f200 [ — |60 | — JuJ
RgEg = 20%2,
L =100 uH
Saturated Switching
Time (Vg =200 V): 1A 100 - - - 3 - 3 - -
Rise Time 1t 750 75 - - - - - - - 0.5
(See Figs. 13, 16, 17,
& 18) s
Storage Time
(See Figs. 14, 16, tg 175:) 13: : : : i : ‘1 : ;
17,& 18)
Fall TITT\E 750 75 _ _ _ _ _ _ _ 3
(See Figs. 15, 16, 4 1A hoo _ _ _ 3 _ 3 _ _
17,8 18)
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2N3583-2N3585, 2N4240, 40374 File No. 138

ELECTRICAL CHARACTERISTICS at Case Temperature (' TC) = 259C Unless Otherwise Specified (Con’t.)

TEST CONDITIONS LIMITS
CHARACTERISTIC SYMBOL VOLTAGE CURRENT 2N3583 UNITS
Vde mA de 40374 | 2n3s84 | 2n3585 | 2Na2a0
vce | Vee |lc | efie | MIN.Jmax]min Tmax [min.]max [min. Imax]
Thermal Resistance: 5(Max.)
R - 5 - 5 - 5
Junction-to-Case e.c 2N3583
oMax) g |- |0 |- [0 lecw
. . 2N3583
Junction-to-Ambient Reua
30 (Max.) _ _ _ _ _ _
40374

*In accordance with JEDEC registration data format JS-6 RDF-2 (2N3583), JS-6 RDF-1 (2N3584, 2N3585, 2N4240)
L CAUTION: The sustaining voltages VCEQ (sus) and VcgR(sus) MUST NOT be measured on a curve tracer. These sustaining voitages

should be measured by means of the test circuit shown in Fig. 1.

** Specified value of Ig/p, for given value of Vg as base voltage is increased from zero in a positive direction.
tEgp is defined as the energy at which second breakdown occurs under specified reverse bias conditions. Egp = 1/2 L12,
where L is a series load or leakage inductance and | is the peak collector current from Figs. 3, 4, and 5.

a Puised, pulse duration = 300 us; duty factor < 2%.

PE
WS, S
OR EQUIVALENT szsss CHANNEL A <
037 L1 (NOTE) o | VCER(sus)
HEWLETT-PACKARD 3
- e sesely £
0’5“0‘5 OR EQUIVALENT E'
05 E
60 CHANNEL 8 8
HE veeotunlo_ Svegrisus) «
s o
g
WOHM eV 4 0 175 250 300 0 250 300 400
Q
. 0 70 50V ~TO~| —
NOTEL, =20 mH for VCEQ(sus) 079 5o, 8 COLLECTOR-TO-EMITTER VOLTAGE (Vog) —V
92CS—1287SRI
=5mH for VCER(sus) 92¢5-12586R2
Fig. 1~F‘lrcu1t used to measure sustain- Fig. 2—Oscilloscope display for meas-
ing voltages Vcgof(sus) and urement of sustaining voltages
VICER(sus) for all types. (test circuit shown in Fig. 1).
30 CASE TEMPERAT!
Eo e URS (TF,) i L H CASE TEMPERATURE (Tg) 25°C
SR b BASE-TO-EMITTER VOLTAGE (Vgg)=—4V
PN =554 534 Sl o H tH EXTERNAL BASE-TQ-EMITTER RESISTANCE (Rpg)=20
> 2! H H
1 i
g T =4
B2 o of & &
O 1 va f 13
> i : S o H
by TS S ¢
oe T * Fi: '3
I-RL I3
B T - e
& e samee & g 3
g L7 o, =]
B3 EEEEEaErof 3
EE [ e e e e ©
e ah x 2
® <
2 + r- S HH
s : i A
05 : e | T
o T ill“ T ﬁ:wlﬁ'_m
£ £ E Miniyg
sasenessaRebiE o HHHHHHT Unm
SEEIISSSStSsaciiiii: 0 200 300 400
0.2 04 06 08 10 12 14 13 INDUCTANCE (L)—puH
COLLECTOR CURRENT (Ic)—A 92¢s-20001

9255-3129

Fig. 3—Typical collector-to-emitter sat-
uration voltage vs. current for
types 2N3584 and 2N3585.
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Fig. 4—Reverse-bias second breakdown
characteristics for types 2N3584
and 2N3585.




File No. 138 2N3583-2N3585, 2N4240, 40374

CASE TEMPERATURE (Tg) = 26°C CASE TEMPERATURE (Tc) = 25°C .
BASE-TO-EMITTER VOLTAGE (Vgg) =~4V EXTERNAL BASE-TO-EMITTER
BE) = B
INDUCTANCE (L) = 100 kH INOUCTANGE (L) 100 pi1
HH TTTTTTTTT
IERE { } }_}_!_L\" T ?
- I ‘l(“( ?\c,hxi E
(R Ty I 2 &
z H 3
@ W '3
£ s = g
x TYP\GN_',— T g
£ " 3
g8 9 TANIMUY 8
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8 Eaaaz Y
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a
0 3 40 -8 -6 -4 3 0
EXTERNAL BASE-TO-EMITTER RESISTANCE (Rgg)—Q BASE-TO-EMITTER VOLTAGE (Vgg) —V
9285-317 9255-31I8
Fig. 5—Reverse-bias second breakdown Fig. 6—Reverse-bias second breakdown
characteristics for types 2N3584 characteristics for types 2N3584
and 2N3585. and 2N3585.
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Fig.7—Dissipation derating curves for Fig. 8—Dissipation derating curve for
all  types. types 2N3583, 2N3584,
2N3585, and 2N4240.
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Fig. 9—Dissipation derating curve for Fig. 10—Typical output characteristics
tvpe 40374. for types 2N3583 and 40374.
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COLLECTOR-TO-EMITTER VOLTAGE (Vcg) * 10 V o CASE TEMPERATURE (Tg)=25°C
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Fig. 11—Typical input characteristics Fig. 12—Sustaining voltage vs. base-to-
for all types. emitter resistance for all types.
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Fig. 13—Typical rise time vs. collector Fig. 14—Typical storage time vs. col-
current for types 2N3584 and lector current for types 2N3584
2N3585. and 2N3585.
OSfHH PULSE DURATION =205 PULSE DURATION=20 us
PETITION RATE = s REPETITION RATE =1000 PULSES/s
COLLECTOR SUPPLY VOLTAGE (Vg * 200 V % |1¢:1A; Ig=0.1A
o * -
0.8[ AT CASE TEMPERATURE (Tc) = 25°C 1 |cASE. TEMPERATURE (T¢)=25°C
EE\EH Te*Tez =
T T I = 3
% o7 S ‘ t H
| ; & 3 ES %
s i 3° 8 |
w O. - & : »
= z
z z 06 s =~
2 N z
5 ~ [~
Zos £ oa t” 0s &
HH w 1T a
g . oo b2 5
0.4 < Fo : 2 2
H 2 tr
¥ ; : ¢ HHH H 2
03 I il i 0 50 100 150 200 250 300 350
7
204 06 08 10 12 14 16 18 2 COLLECTOR SUPPLY VOLTAGE (Vcc)—V
COLLECTOR CURRENT (Igl—A cc 0205-19946

925S-3125R1

Fig. 15—Typical fall time vs. collector
current for types 2N3584 and
2N3585.
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Fig. 16—Typical rise time, fall time, and
storage time vs, collector supply
voltage for types 2N3584 and
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2N3583-2N3585, 2N4240, 40374

v
INPUT FROM cc
HP-214A
PULSE
GENERATOR
(ZG = 50 OHMS)

OUTPUT TO
OSCILLOSCOPE

TYPE
2N3584
2N3585

~Ves
Ig, =IBp
INPUT PULSE DURATION=20 us
92C5-12585R1

Fig.17—Circuit used to measure switching time
for types 2N3584 and 2N3585.
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Fig.18—Phase relationship between input and output
currents, showing reference points for speci-
fication of switching times (test circuit
shown in Fig.17).

COLLECTOR~TO —EMITTER VOLTAGE (Vcg)=10V

200 J,U:‘é'-

T2

@
o

chst

DC_FORWARD—CURRENT
TRANSFER RATIO (hgg)
8
>
¢!

0

g

0 102 103 1
COLLECTOR CURRENT (I¢)—mA

9255-3120
Fig.19—Typical dc beta vs. collector current for
types 2N3583, 2N4240, and 40374.
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Fig.21—Maximum operating areas for type 40374.
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Fig.20—Typical dc beta vs. collector current for
types 2N3584 and 2N3585.

i

TERMINAL CONNECTIONS
FOR TYPES 2N3583, 2N3584,
2N3585, AND 2N4240

Pin 1 - Base
Pin 2 - Emitter ,
Case, Mounting Flange - Collector

TERMINAL CONNECTIONS
FOR TYPE 40374
Pin 1 - Base

Pin 2 - Emitter
Heat-Radiator - Collector
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4 ¢ 8
1 10 100

COLLECTOR-TO-EMITTER VOLTAGE (Vgg)=V
2ss-2791

Fig. 22—Maximum operating areas for types 2N3583, 2N3584, 2N3585, and 2N4240 (dc conditions).
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Fig. 23—Maximum operating areas for types 2N3583, 2N3584, 2N3585, and 2N4240 (pulse conditions).
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IRE7/0

Power Transistors

Solid State 2N3771 2N6257
Division 2N3772 2N6258
Hometaxial I1° High-Power
High-Current Transistors
) Rugged Silicon N-P-N Devices for Applications

L

JEDEC TO-3

H1570

in Industrial and Commercial Equipment

Features:

© High dissipation capability

o Vcgx(sus) at 3 A =50 V min. (2N3771, 2N6257); = 90 V min. (2N3772, 2N6258)
© 15-A specification for: hgg, VBE, & Vcg(sat) (2N3771, 2N6257)

© 10-A specification for: hgg, VBE. & VCE(sat) (2N3772, 2N6258).
© Low ion voltage with high beta

RCA-2N3771, 2N3772, 2N6257,

and 2N6258 are All devices employ the popular JEDEC TO-3 package; they

hometaxial-base®, silicon n-p-n transistors intended for a differ in maximum ratings for voltage, current, and power.

wide variety of high-power, high-current applications.
transistors  include

Typical  applications for these

© “Hometaxial was coined by RCA from "’homogeneous” and
“axial” to describe a single-diffused transistor with a base region of

power-switching circuits, audio amplifiers, series- and homogeneous-resistivity silicon in the -axial direction (emitter-to-
shunt-regulator driver and output stages, dc-to-dc converters, collector). “Hometaxial II" is a term used to describe RCA's
inverters, and solenoid (hammer)/relay driver service. expanded line of transistors produced by the hometaxial process.
MAXIMUM RATINGS, Absolute-Maximum Values: 2N3771  2N3772 2N6257 2N6258
*COLLECTOR-TO-BASE VOLTAGE . ..vvveennnneeeeannnneneaaannns VeBo 50 100 50 100 v
*COLLECTOR-TO-EMITTER VOLTAGE:

With —1.5 V (VBE) & RBE =100 . .uevureerneeennnennnarennannnn VCEX 50 80 50 90 \Y

With base 0pen .................. VCEO 40 60 40 80 v
*EMITTER-TO-BASE VOLTAGE......... VEBO 5 7 5 7 v
*CONTINUOUS COLLECTOR CURRENT. R T 30 20 20 30 A
FPEAK COLLECTOR CURRENT ..ottt ittt it eiinnaeeeennnaenns 30 30 30 30 A
*CONTINUOUS BASE CURRENT . ..itiiinitnnainenrannnnansnnnanens I 75 5 5 7.5 A
*PEAK BASE CURRENT o .tttttiittt it eeannacnannnanennannnns 15 15 15 15 A
*TRANSISTOR DISSIPATION: Pt

At case temperatures up to 25%C e 150 150 150 250 w

At Case temperatures above 25°C  « v v v vn ettt e <«+——S8ee Figs. 1,6,& 7 ———»
*TEMPERATURE RANGE:

Storage & Operating (JUNCtion) . .......ouereurrnninnenneenennnnan <4———— —65 10 200 ———» °c
*PIN TEMPERATURE (During soldering):

At distance > 1/32 in. (0.8 mm) from seating plane for 10 smax. ......... 230 > °c

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

473
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2N3771, 2N3772, 2N6257, 2N6258 File No. 525

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

TEST CONDITIONS LIMITS
VOLTAGE CURRENT
CHARACTERISTIC SymBOL Vde Ade 2N3771 2N3772 2N6257 2nezss | UNITS
Vee | Vee | Vee | ¢ | 18 | Min. | Max. | Min. | Max. | Min. | Max. | Min, | Max.
+| Collector Cutoff Current: . 50 - 2% - _ _ 4 _ - A
With emitter open CBO 100 _ - - 5* _ _ _ P
With base-emitter junction 45 -1.5 - - - - - 4 - -
reverse-biased IcEX 50 | -15 _ 2 - - _ _ _ - mA
100 | -15 - - - 5 - - _ 4
-1 - 1 - 10 - - - -
With base-emitter junction ) 2? : 2 0 20 mA
everse-biased, Tg = 150°C| 'CEX vl - - - - - - -
reverseot c 100 [ -15 - - -] - - - - 10
25 0 - - - - - 10 - -
" 30 o - 10 - - - - — -~
With base open . Iceo 50 0 _ _ _ 10 _ _ _ _ mA
60 o] - - - - - - - 2
-5 o - 5 - - - 10 - -
* | Emitter Cutotf Current IeBO s o B N _ 5 _ _ B ) mA
P 302 5 - - - - - 5 -
4 20? - - 5 - 5 - - ~
* | DC Forward Current Transfer h 2 152 - - - - - - 20 60
Ratio FE 4 153 15 60 - - - - - -
4 10? - - 15 60 - - - -
4 82 - — - - 15 75 - -
Collector-to-Emitter Sustaining
Voltage
\Z -15 | 0.2 0 - 80 - 50 - 90 - v
With base-emitter junction | CEX U 5
reverse-biased (Rgg = 10092)
With external base-to-emitter Ve Rfsus) o
resistance (Rpg) = 10092 ER .2 s | - 0 | - s | - 8 | - v
* With base open Vceolsus) 02 | o | 40 - 60 | - 40 - 80 - v
4 0 - - - - - - - 35
4 152 - 2.7 - - - - -
* | Base-to-Emitter Volt 3 - v
er a9 BE 4 10 - - - 2.2 - - - -
4 82 - - ~ - - 2.2 - -
32 | 6 | - a - - - - - 3
20 | 4 - - - 4 - 4 - -
* g i y v
C(cle'cwr to-Emitter Saturation Veelsat) 5 | 1s _ 2 _ _ _ ~ _ 0.75
oltage 108 | 1 - - . 14 - - - -
82 | 0.8 — - — — - 1.5 - -
Second-Breakdown Collector
Ci 80 - - - - - - 3.1 -
urrent 60 25 A
With base forward-biased and | 'S/6P © - : - ars | _ - N
1-s nonrepetitive pulse 375 - - - . - - -
Second-Breakdown Energy
With base reverse-biased and Es/p® -15| 5 500 - 500 - 500 - 500 - mJ
L=40mH, Rgg = 100 2
* | Magnitude of Common-Emitter,
Small-Signal, Short-Circuit, 16 . 16 . 16 N 16
Forward Current Transfer Insel 4 1 a* (Typ.) 4 (Typ.) 4 {Typ.) 4 (Typ.}
Ratio (f = 0.05 MHz)
* | Common-Emitter, Small-Signal,
Short-Circuit, Forward Current he 4 1 40 - 40 - 40 - 40 -
Transfer Ratio (f = 1 kHz)
Thermal Resistance: R o
Junction-to-case 9JC - 117 - |17 - 117 - loz c/W
*In with JEDEC regi: ion data format JS-6 RDF-2,

2 Pulsed; pulse duration = 300 s, rep. rate = 60 Hz, duty factor < 2%,

bigyy, 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.

© Egp is defined as the energy at which second breakdown occurs under specified reverse-bias conditions. Es/b = %LI2, where L is a series load
or leakage inductance and | is the peak collector current.
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Fig.8—Typical dc beta characteristics for type 2N6258. Fig.9—Typical saturation-voltage characteristics for type
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Fig.22—Typical input characteristics for type 2N3772.
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(R

Solid State
Division

Power Transistors
2N3773
2N4348
2N6259

Hometaxial IT' High-Current

Silicon N-P-N Transistors

Rugged High-Voltage Devices for Applications
in Industrial and Commercial Equipment

Features:

8 VCEx—

RCA-2N3773, 2N4348, and 2N6259 are hometaxial-base®
silicon n-p-n transistors intended for a wide variety of high-
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.

MAXIMUM RATINGS, Absolute-Maximum Values:

"COLLECTOR-TO-BASE VOLTAGE ...ueveeeeeeieeeeannnnnnns

COLLECTOR-TO-EMITTER VOLTAGE:

*

*COLLECTOR CURRENT:

*BASE CURRENT:

ContinUOUS ....evuuterninnienrsunnnnnennnnns S

*TRANSISTOR DISSIPATION:

At case temperatures Upto 25%C . . ...ttt
At case temperatures above 259C ... ... ... . .iiiiiiiae...

*TEMPERATURE RANGE:

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

*PIN TEMPERATURE (During Soldering):

At distances 2> 1/32 in. (0.8 mm) from case for 10's max. ........

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

With base Open . .....iiiiinenr e nneannnennnnennenaennnn
With reverse bias (VBg) of =16V .............coiiiia.,
TEMITTER-TO-BASE VOLTAGE .. ..t eeeeeeeaananannaaannnnn.

8 High dissipation capability —
120 W (2N4348), 150 W (2N3773), 250 W (2N6259)
m 5-A specification for hfg, VBE, & VcE(sat) (2N4348)
JEDEC TO-3 B 8-A specification for hgg, VBE, & VgE(sat) (2N3773, 2N6259)

Hs70 140 V min (2N4348), 160 V min (2N3773), 170 V min (2N6259)
B Low saturation voltage with high beta

These devices employ the popular JEDEC TO-3 package; they
differ in maximum ratings for voltage, current, and power.

® “Hometaxial’’ was coined by RCA from ‘’homogeneous’ and “‘axial’’

to describe a single-diffused transistor with a base region of homogene-
ous-resistivity silicon in the axial di (emitter-to-coll ).
“Hometaxial II'" is a term used to describe RCA's expanded line of
transistors produced by the hometaxial process.

2N4348 2N3773 2N6259
..... Vceo 140 160 170 v
..... Vceo 120 140 150 v
..... VCEX 140 160 170 A
...... Vego 7 7 7 Vv
lc
..... 10 16 16 A
..... 30 30 30 A
s
....... 4 4 4 A
..... 15 15 15 A
Pr
..... 120 150 250 w

..... - $ee Figs. 1,4,7, & 22 —»
..... a————— —65t0 +200 ——p» oc

e 230 > o¢

11-72
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ELECTRICAL CHARACTERISTICS, At Case Temperature (T¢) = 259C Unless Otherwise Specified

TEST CONDITIONS LIMITS
CHARACTERISTIC SYMBOL | VOLTAGE |CURRENT UNITS
V de A dc 2N4348 2N3773 2N6259
Vee| VBE | Ic | 1B | Min.| Max.| Min. | Max.| Min. | Max.
*ICollector-Cutoff Current: | _ _ _ 2| _ _ mA
With emitter open, Vg=140 V| 'CBO
With base-emitter . :ig _:: - 2| - _2 -7 A
j i -biased CEX - - - - - -
junction reverse-biase 150 | —15 _ _ _ _ — o2
With base-emitter 120 | =16 - 10 - - — -
junction reverse-biased ICEX 140 | —1.5 - - - 10 - - mA
and T¢ = 1600C 160 | —1.5 - - - - - 4
" 100 — f200 | - — - -
With base open IceEO 120 _ _ _ 10 _ 2 mA
*|Emitter-Cutoff Current 1EBO =7 0 - 5 - 5 - 2 mA
4 52 15| 60 | — - - -
a - - — -
*IDC Forward Current 4 83 15| 60
Transfer Ratio hre 2 8 ~ B - - 15) 60
4 102 wof - | - | - - | -
4 162 - - 5| — 10 —
Collector-to-Emitter
Sustaining Voltage: VCEX(SUS’ _1501 190 — 160| — 170] - v
With base-emitter junction
reverse-biased (Rgg = 100Q)
With external base-to-emitter
.23 - 150 — -
resistance (Rgg) = 10082 VceR(sus) 0 140 5 160 \
*| with base open VCEOQ(sus) 022 | of 120 — 140| — 150| — v
) 4 5a - 201 -]- '
* ) 4 8a - - - 2.2 - -
Base-to-Emitter Voltage VBE 2 ga _ _ _ _ _ 2 \2
4 102 - 3| - |- - | -
53 | 05| — 1 - - - -
*|Collector-to-Emitter 8a| 08| — - |- |14 - | v
Saturation Voltage VceE(sat) 102 |1.25] - 2 - - - -
163 | 3.2| — - - 4 - |25
Second-Breakdown
Collector Current la/mb A
With base forward-biased and S/b 80 1.5 — - - - -
1-s nonrepetitive pulse 100 - - 15| — 25| —
Second-Breakdown Energy
With base reverse-biased and Eg/p® —-1.5{25 0.125| — [0.125( — [0.125( — J
L =40 mH, Rgg = 1002
*|Magnitude of Common-Emitter,
Small-Signal, Short-Circuit, |hfe| 4 1 al - a4 - al =
Forward Current Transfer
Ratio (f = 50 kHz)
*|common-Emitter, Small-
Signal, Short-Circuit,
Forward Current Transfer hte 4 ! 40 - 401 - ao0f -
Ratio (f = 1 kHz) D
Thermal Resistance R °
Junction-to-Case 6.JC - |146 - V7 - %7 C/W

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

8Ppulsed; pulse duration = 300us, rep. rate = 60 Hz.

b'S/b 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.

CEg/p is defined as the energy at which second breakdown occurs under specified reverse-bias conditions. Egyp = 1/2L12 where L is a series load or
leakage inductance and | is the peak collector current.
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Fig.9—Typical dc beta characteristics for type 2N4348.
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Fig.10—Typical input characteristics for type 2N6259. Fig.11—Typical transfer characteristics for type 2N6259.
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Fig.12—Typical input characteristics for type 2N3773. Fig.13—Typical transfer characteristics for type 2N3773.
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Fig.14—Typical input characteristics for type 2N4348. Fig.15—Typical transfer characteristics for type 2N4348.
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Fig.16—Typical output characteristics for type 2N6259. Fig. 17— Typical saturation-voltage characteristics for type 2N6259.
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Fig.18—Typical output characteristics for type 2N3773. Fig. 19— Typicalsaturation-voltagecharacteristics for type 2N3773.
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Fig.22—Dissipation derating curve for all types. Fig.23—Sustaining voltage vs. base-to-emitter resistance for
all types.
CASE TEMPERATURE (T¢)=25°C ©

INDUCTANCE (L)=40 mH

TERMINAL CONNECTIONS
Pin 1 — Base
Pin 2 — Emitter
Case — Collector
Mounting Flange — Collector

PEAK COLLECTOR CURRENT—A

-5 -4 -3 -2 -1 0
BASE-TO-EMITTER VOLTAGE (Vge)—V  gpcs-19558R1

Fig.24—Reverse-bias, second-breakdown characteristics for
all types.
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File No. 229

NG

Solid State
Division

RF Power Transistors

2N3839

RCA-2N3839* is a double-diffused epitaxial planar
transistor of the silicon n-p-n type. It is extremely use-
ful in low-noise-amplifier, oscillator, and converter
applications at frequencies up to 500 MHz in the com-
mon-emitter configuration, and up to 1200 MHz, in the
common-base configuration.

The 2N3839 is mechanically and electrically like
the 2N2857, but has a substantially lower noise figure.

The 2N3839 utilizes a hermetically sealed four-
lead JEDEC TO-72 package. All active elements of
the transistor are insulated from the case, which may
be grounded by means of the fourth lead in appli-
cations requiring shielding of the device.

Maxi R , Absolute-) Values:
COLLECTOR-TO-BASE VOLTAGE, Vepo - - 30 max. v
COLLECTOR-TO-EMITTER
VOLTAGE, VCEQ « ++ v v v v e v vevennnn 15 max. v
EMITTER-TO-BASE VOLTAGE, VEBQ. - - - - 2.5 max. V
COLLECTOR CURRENT, Ig . .......... 40 max. mA
TRANSISTOR DISSIPATION, Pr:
For operation with heat sink:
At case upto 25°C. ... ... ... 300 max. mW
temperatures*“{above 25°C ... ... Derate at 1.72 mW/°C
For operation at ambient temperatures:
At ambient wto25°C. . ......... 200 max. mW
temperatures {above 25°C . ... .. Derate at 1.14 mW/°C
TEMPERATURE RANGE:
Storage and Operating (Junction) . . ...... -65 to 4200 °C
LEAD TEMPERATURE (During Soldering):
At distances > 1/32 inch from seating
surface for 10 seconds max. . .......... 265 max. °C

* Formerly Dev. No. TA-2363
** Measured at center of seating surface.

.
W Bz =
o] B(NOTE 2)

03-5 -
NoTEN T2 PNOTES L. o3-s
L —ﬁ)PO
VIN | (NOTE 2) 500 cs Cq VOUT
3 o8-8
5008 /]
! o
RG=50Q = = = =
500
= % |/2 TURN. No.16 WIRE: LOCATED
1/4" FROM AND PARALLEL TO L2
500 1000
(__]_ RESISTANCE VALUES INOHMS.
L CAPACITANCE VALUES IN pF.
= = VTSV
Q = 2N3839 +:_£_: €e 92cs-14112

Fig.1 - Neutralized amplifier circuit used to measure
450-MHz power gain and noise figure for type 2N3839.

SILICON N-P-N |
EPITAXIAL PLANAR |77
TRANSISTOR

For Low-Noise UHF Applications

in Industrial and Military Equipment
FEATURES

® very low device noise figure —

NF =3.4 dB max. as 450-MHz amplifier

JEDEC
TO-72

@ high gain-bandwidth product —
f1 = 1000 MHz min.

© high converter (450-t0-30 MHz) gain —
G¢ =15 dB typ. for circuit bandwidth of approximately
2 MHz

© high power gain as neutralized amplifier —
Gpe =12.5 dB min. at 450 MHz for circuit bandwidth
of 20 MHz

@ high power output as UHF oscillator —
Po =30 mW min., 40 mW typ. at 500 MHz
=20 mW typ. at 1 GHz

© low collector-to-base time constant —
rp*Cc =7 ps typ.

o low collector-to-base feedback capacitance —
Ccp =0.6 pF typ.

NOTE 1: (NEUTRALIZATION PROCEDURE): (A) CONNECT A
450-MHz SIGNAL GENERATOR (WITH Rg = 50 OHMS) TO THE
INPUT TERMINALS OF THE AMPLIF ER (B) CONNECT A
50-OHM RF VOLTMETER ACROSS THE OUTPUT TERMINALS OF
THE AMPLIFIER. (C) APPLY VEE, AND WITH THE SIGNAL
GENERATOR ADJUSTED FOR 5 mV OUTPUT FROM THE AMPLI-
FIER, TUNE Cj, C3, AND C4 FOR MAXIMUM OUTPUT. (D)INTER-
CHANGE THE CONNECTIONS TO THE SIGNAL GENERATOR AND
THE RF VOLTMETER. (E) WITH SUFFICIENT SIGNAL APPLIED
TO THE OUTPUT TERMINALS OF THE AMPLIFIER, ADJUST C2
FOR A MINIMUM INDICATION AT THE INPUT. (F) REPEAT
STEPS (A), (B), AND (C) TO DETERMINE IF RETUNING IS
NECESSARY.

NOTE 22 L] & L2—SILVER-PLATED BRASS ROD, 1-1/2"LONG
x 1/4"DIA. INSTALL AT LEAST 1/2"FROM NEAREST VERTICAL
CHASSIS SURFACE.

NOTE 3: EXTERNAL INTERLEAD SHIELD TO ISOLATE THE
COLLECTOR LEAD FROM THE EMITTER AND BASE LEADS.

10-66
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2N3839

ELECTRICAL CHARACTERISTICS, At an Ambient Temperature, Tp, of 25°C, Unless Otherwise Specified

File No. 229

TEST CONDITIONS LIMITS
be be 0c oc | oc DC
COLLECTOR-|COLLECTOR- |EMITTER-| emiTTER| BASE | COLLECTOR TYPE
CHARACTERISTICS | SYMBOL| FREQUENCY|  TO-BASE | TO-EMITTER | TO-BASE {cyrrENT|CURRENT| CURRENT |  2n3s3g | UNITS
VOLTAGE | VOLTAGE |VOLTAGE
! Vs Vee VeB i3 l lc
MHz \ \ v mA mA mA Min. | Typ. [ Max.
Collector-Cutoff Current
Ta = 5% 15 0 - |10 nA
Ta = 150°C 'cgo 15 0 - o] e
Collector-to-Base B 0 0.001 0| - . v
Breakdown Voltage VeBo
Collector-to-Emitter
BV, 0 3 15 - v
Breakdown Voltage CEO
Emitter-to-Base 0.01 0 251 - _ v
Breakdown Voltage BVeRo
Static Forward Current- h 1 3 30| - | 150
Transfer Ratio FE
Small-Signal Forward h 0.001¢ 6 2 50} - |20
Current-Transfer Ratio fe 100¢ 6 5 0 -|2
Collector-to-Base b 1 0 06| 10| pF
Feedback Capacitance Cep | 011010 0 ’
Input Capacitance Cib 0.1to 1.0 0.5 0 141 - pF
Collector-to-Base c R 17
Time Constant ' Ce 3s 6 2 pe
Small-Signal, Common-
Emitter Power Gain in c
G 450 6 15 125 19| dB
Neutralized Amplifier pe
Circuit (See Fig.1)
Power Qutput as Oscillator P > 5000 10 12 0 - W
(See Fig 2) 0 B
UHF Measured Noise Figure | v 45004 6 15 - 1391 dB
(See Fig.1)
UHF Device Noise Figure NF 450%4¢ 6 15 34| dB
VHF d Noise Figure| NF 60°-° 6 1 -1 2] -] dB

9 Lead No.4 (case) not connected.

3-terminal measurement with emitter and case connected to guard

terminal.

€ Lead No.4 (case) grounded.
Generator resistance, Rg = 50 ohms.

~VEE
Q = 2N3839

152

DOUBLE - STUB TUNER
(Zg * 50 Q)

3 TURNS No. 16

- POWER
WIRE 3/8" 0.D.
x 1=1/4" LONG METER

CAPACITANCE VALUES IN pF.

92CS-1411

© Generator resistance, Rg = 400 ohms.

f

Device noise figure is approximately 0.5 dB lower than the meas--
sured noise figure. The difference is due to the insertion lossat
the input of the test circuit (0.25 dB) and the contribution of the
following stages in the test setup (0.25 dB).

Fig.2 - Oscillator circuit used to measure 500-MHz
power output for type 2N3839.
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COMMON-EMITTER CIRCUIT, BASE INPUT; — — —— AMBIENT TEMPERATURE_ (T,
QUTPUTSHORT- CIRCUITED ' CASE TEMPERAYURE (Tc) Al

% | AMBIENT TEMPERATURE (Ta)=25°C 30 !

Z | COLLECTOR-TO-EMITTER VOLTS (Vcg)=6 i
a2 3z
4 o

3 I
s o
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Fig.3 - Small-Signal Beta Characteristic for Type 2N3839. Fig.4 - Rating Chart for Type 2N3839.
TWO-PORT ADMITTANCE (y) PARAMETERS AS FUNCTIONS OF COLLECTOR CURRENT (Ic)

FHHE 'COMMON—EMITTER cmcuw BASE INPUT; FheHEE COMMON—EMITTER CIRCUIT, INPUT =IEq
T T SHORT C RCUI j2egest SHORT-CIRCUI L I
tEH | FREQUENCY (f)= 450 MHz i pspEet FREQUENCY (f)= %50 M
FEHHTTH AMBIENT T TURE (Ta)=25° C HHAEH AMBIENT ' TEMPERATURE (Ta)=25°¢C

F,COLLECTOR-TO-EMITTER VOLTS (VCE)=5TO 151 E
psatet] I

SIS

INPUT CONDUCTANCE (g;¢) OR
SUSCEPTANCE (bje)— MILLIMHOS

OUTPUT CONDUCTANCE (goe) OR
SUSCEPTANCE  (boe) —MILLIMHOS

2
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1it

i

2 4
COLLECTOR MILLIAMPERES (Ic)

:
HiHH

1

COLLECTOR MILLIAMPERES (I¢g)
92CS —12I50RI 92CS-12148RI

Fig.5 - Input Admittance (yje). Fig.6 - Output Admittance (yqge).

COMMON—EMITTER CIRCUIT; INPUT
SHORT —CIRCUITED,

FREQUENCY (f) =450 MHz

AMBIENT TEMPERATURE (Tp) = 25° C

COMMON-EMITTER CIRCUIT,BASE INPUT;
QUTPUT SHORT‘CIRCUITED
FREQUENCY(!) 450 Mi

AMBIENT TEMPERATURE (Ta)=25°C
COLLECTOR-TO-EMITTER VOLTS (Vcg)=6 TOIS

o

SUSCEPTANCE (bfe)—MILLIMHOS

FORWARD TRANSFER CONDUCTANCE (gg,) OR

OR SUSCEPTANCE (bre)— MILLIMHOS

REVERSE TRANSFER CONDUCTANCE (gye)

-2
t
-50 : *’*: 3
> I i
T bge £7 H
13 1 H
Bt T -4 Hit
) 2 10 14 0 [
COLLECTOR MILLIAMPERES (I¢) COLLECTOR MILLIAMPERES (Ic)
92CS-I2149R1 92CS-12I154R2
Fig.7 - Forward Transadmittance (yfe). Fig.8 - Reverse Transadmittance (y.e).
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2N3839

TWO-PORT ADMITTANCE (y) PARAMETERS AS FUNCTIONS OF FREQUENCY (f)

File No. 229

COMMON-EMITTER CIRCUIT, BASE INPUT; 22| COMMON—EMITTER CIRCUIT; INFUT
OUTPUT SHORT-CIRCUITED. SHORT—CIRCUITED.
ICOLLECTOR-TO-EMITTER voLTS (vcg) =6 COLLECTOR~TO—EMITTER.VOLTS (Vgg)=§
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Fig.9 - Input Admittance (yje). Fig.10 - Output Admittance
. R COMMON—EMITTER CIRCUIT: INPUT SHORT —CIRCUITED.]
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P COLLECTOR-TO-EMITTER VOLTS (Veg) =6 - COLLECTOR MILLIAMPERES (I¢)=L5
S COLLECTOR MILLIAMPERES (Ic) =1.5 B2y AMBIENT TEMPERATURE (Ta) = 25° C
2 AMBIENT TEMPERATURE (Ta) = 25°C ; T
= s s R 0 L g, H
et
§3 22 il TN
a3 4 w= ™
IH] e
3 39 g3
gz gl N
ok 2% N
) g2 N
6y : w3 N
Q
N
FE Zh
28 - g3
Za =573
23 -2 4 @
o
* 30 gg 4
-40] EH e R Sk tH
) 2 400 600 8OO 1000
_ 10 100 1000
FREQUENCY (f) —MHz FREQUENCY 10— MHz
92CS -12I152R1 92CS—I2I5IR3
Fig.11 - Forward Transadmittance (yfe). Fig.12 - Reverse Transadmittance (yye).
e, 9 Yre.
TERMINAL CONNECTIONS
LEAD 1 - EMITTER
LEAD 2- BASE
LEAD 3- COLLECTOR
LEAD 4 - CONNECTED TO
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NG

Solid State
Division

Power Transistors
2N3878 2N5202

2N3879 2N6500

40375

2N3879

2N6500 =\ /

40375
Features:

JEDEC TO-66 H-1470A
With Integral Heat Radiator

RCA-2N3878, 2N3879, 2N5202, and 2N6500° are epitaxial
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.
Type 40375 is a 2N3878 with a factory-attached heat radiator;
it is intended for printed circuit-board applications.

MAXIMUM RATINGS, Absolute-Maximum Values:

O e TR Silicon N-P-N Transistors

For High-Speed Switching and
JEDEC TO-66 H-1340 Linear-Amplifier Applications

2n3878 High-Speed, Epitaxial-Collector

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

o Rated for safe operation in both forward- and reverse-bias conditions

@ High sustaining voltage

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

Typical applications for these transistors include: low-distor-
tion power amplifiers, oscillators, switching regulators, series

regulators, converters, and inverters.

° Formerly RCA Dev. Type Nos. TA2509, TA2509A, TA7285, and

TAB932, respectively.

2N3878
40375 2N3879 2N5202 2N6500
*COLLECTOR-TO-BASE VOLTAGE . .o Veeo 120 120 100 120
COLLECTOR-TO-EMITTER SUSTAINING VOLTAGE:
With external base-to-emitter resistance (Rgg) =50 2. VceR(sus) 65 920 75% 110*
Withbaseopen. . . . . . . . . . . . Vceoflsus) 50* 75* 50 90*
*EMITTER-TO-BASE VOLTAGE . . . . . . . VEBO 7 7 6 7
*CONTINUOUS COLLECTOR CURRENT . . . . Ic 4 7 4 4
PEAK COLLECTOR CURRENT . . . . . . . lcm 10 10 5 5
*CONTINUOUS BASE CURRENT. . . . . . . g 4 5 2 3
*TRANSISTOR DISSIPATION. . . . . . . . Pt
At case temperature (T¢) = 25°C 35 (2N3878) 35 35 35
At case temperatures above 25°C Derate linearly at 0.2 W/°C
At ambient temperature (Tpa) = 25°C . 5.8 (40375) - - -
For other conditions . See Figs. 5,6, 7,and 8
*TEMPERATURE RANGE:
Storage & operating {Junction) . --65 to 200
*PIN TEMPERATURE:
235 235 235 235

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

* In accordance with JEDEC registration data format JS-6 RDF-2 (2N3878); JS-6 RDF-1 (2N3879, 2N5202, 2N6500).
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2N3878—9, 2N5202, 2N6500, 40375 File No. 766
ELECTRICAL CHARACTERISTICS, At Case Temperature (T¢) = 259C unless otherwise specified:
TEST CONDITIONS LIMITS
VOLTAGE | CURRENT| 2N3878 2N3879 2N5202 2N6500
CHARACTERISTIC SYMBOL Vdc Adc 40375 UNITS
Vce | VBE iclis Min.| Max. Min.j Max. | Min.} Max. | Min.| Max.
Collector Cutoff Current: 100 | —1.5 - . = — - — 10 - —
With base-emitter junction reverse- 110 0 — — — — - — — 5
biased 120 | 1.5 - 25 - 25 - - - -
Icev mA
With base-emitter junction 100 | —-1.5 - 4 - 4 - 10 - -
reverse-biased and T¢ = 150°C 10| o -1 - - - - - - | 10
40 0 — | s* -1 s - - [
With base open ICEO 70 0 _ _ _ _ _ _ _ 5 mA
) -6 -1 - -1 - -] 10 I
*|Emitter Cutoff Current IEBO _y _ 10 _ 10 _ _ _ 25 mA
Collector-to-Emitter Sustaining " - «
Voltage (see Figs.3 and 4): Vceofsus) 0210 50a| — 753 | — 502 - 902 | —
With base open
A
With external base-to-emitter
resistance (Rgg) = 50 & VceR(sus) 02] 0 653 — 903 | — 758 - 1102
12 4b -1 - - | - 10* | 100* - -
2 0.5°) a0* |200* | - | - - | - N
DC Forward-Current Transfer h 2 3b - — - — - — 15* | 60*
Ratio FE 2 4b 8+ | — 12% f100* | - | — - | -
5 40 20| - 20 | 80 - - -1 -
5 05> 50% |200% | 40 [ - - - -] -
*|Collector-to-Emitter 3b 03 - - - - - - - |15
\% v
Saturation Voltage celsav 4b |04 - 2 - 1.2 - 1.2 - -
* | Base-to-Emitter Voltage VBE 2 4b | _ — |28 - — — — — — v
*| Base-to-Emitter Saturation Vaglsat) 3b o3 - - - - - - - 125 v
Voltage BElsat 4P o4 -1 - ) - 2 - | -
Collector-to-Base Output
Capacitance * Cob - |175* - 1175 - 175 - |17 pF
(f =1 MHz, Veg = 10 V)
Second Breakdown Collector Current:
With base forward-biased and Is/b 40 750 | — 500 | — 400 - 400 | — mA
1-s nonrepetitive pulse
Second-Breakdown Energy:
With base reverse-biased and
RgE =50 2, Vgg = —4 V Es/p° mJ
At L =50 uH |- |- 04 | - I
AtL =125 uH 1 - 1 - - - 0.5 -
*|Magnitude of Common Emitter,
Small-Signal, Short-Circuit, h o 4 4 5 6
Forward-Current Transfer | feI 10 -5 - - - -
Ratio*(f = 10 MHz)
*| Common-Emitter, Small-Signal,
Short-Circuit, Forward-Current hte 30 0.1 40 — — — — — - -
Transfer Ratio:(f = 1 kHz)
Thermal Resistance 2N3878
Junction-to-case R, - 5 - 5 — 5 _ 5
0Jc I ocmw
40375
Junction-to-ambient Roua - | 30 - - — — — -

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

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

@ CAUTION: Sustaining voltages VcEQ(sus) and VcEeR(sus) MUST
NOT be measured on a curve tracer.

156

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

¢ Eg/p is defined as the energy at which second breakdown occurs

under specified reverse-bias conditions. Egy, = 1/2L12 where Lisa
series load or leakage inductance and | is the peak collector current.



File No. 766

2N3878-9, 2N5202, 2N6500, 40375

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

TEST CONDITIONS LIMITS
VOLTAGE CURRENT
CHARACTERISTIC SYMBOL V de Ade 2N3879 IN5202 2NG500 UNITS
Vee c ;] Min. Max. Min. Max. Min. Max.
. O S S T S B R I
18, 20, and 22.) td gg : Sg‘a - a0 - 40 - -
Delay time -
30 3 0.32 - - - - - 400
* Rise time t, 30 4 0.42 - 400 — - - —
30 4 0.8° — - — 400 — -
30 3 | o3 | - - - - - 1000 ne
* Storage time tg 30 4 0.42 - 800 - - - -
30 4 0.82 - — - 1200 - —
30 3 0.3 - - - - - 500
*[  Fall time t 30 4 0.4° - 400 - - - -
30 4 0.82 - - - 400 — -
* In accordance with JEDEC registration data format (JS-6, RDF-1) a IB1 = '82

Ic MONITOR
TEKTRONIX P602I
CURRENT
PROBE *
INPUT FROM Ig MONITOR \
HEWLETT
PACKARD TERTRONIX
2I9A PULSE CURRENT PROBE™ MYLAR

GENERATOR*

{
1|\

INPUT PULSE
tr<20ns R =750 FOR 2N3879, 2N5202
14 <20ns R =10 & FOR 2N6500

REP. RATE =500 Hz
PULSE DURATION
220 s

*OR EQUIVALENT
92C5~23754

Fig.1 — Circuit used to measure switching times
for 2N3879, 2N5202, and 2N6500.

CLARE
MOBEL No' HGPC1004
0. | .
OR EQUIVALENT DEVICE CHANNEL A
UNDER
TEST

TO
TEKTRONIX
OSCILLOSCOPE

IODE!|
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Fig.3 — Circuit used to measure sustaining voltages, VcgQ (sus)
and VcgR(sus) for all types.

BASE CURRENT

COLLECTOR
CURRENT

92Cs- 23760

Fig.2 — Oscilloscope display for measurement of switching times.
(Circuit shown in Fig.1 ).

i
o 50 /5 90
COLLECTOR-TO-EMITTER VOLTAGE (Vgg)—V

92C5-13240R2

COLLECTOR CURRENT (Ic)—mA

The sustaining voltages VCgQ(sus) and VCER (sus) are acceptable when
the traces fall to the right and above point ““A’ for types 2N3878,
40375, and 2N5202; point “B* for type 2N3879; and point “‘C" for
type 2N6500. The sustaining voltage VCER(sus) is acceptable when
the trace falls to the right and above point 'D" for type 2N5202.

Fig.4 — Oscilloscope display for measurement of sustaining
voltages. (Circuit shown in Fig.3.)
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Fig.5 — Maximum operating areas for 2N3878.
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Note: Use ambient temperature for derating 40375.
Fig.6 — Dissipation derating for all types. Fig.7 — Maximum operating areas for 40375.

TERMINAL CONNECTIONS
Pin 1 — Base
Pin 2 — Emitter
Heat Radiator — Collector (40375)
Case, Mounting Flange — Collector (2N3878,
2N3879, 2N5202, 2N6500)
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Fig.8 — Maximum operating areas for 2N3879, 2N5202, and 2N6500.
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Fig.9 — Typical gain-bandwidth product for all types. Fig.10 — Typical input characteristics for all types.
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Fig.11 — Typical transfer characteristics for all types. Fig.12 — Typical dc beta characteristics for
2N3878, 2N3879, and 40375.
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Fig.13 — Typical output characteristics for Fig.14 — Typical dc beta characteristics for 2N5202.
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Fig.15 — Typical output characteristics for 2N6500.
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Fig.16 — Typical dc beta characteristics for 2N6500.
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Fig.17 — Typical it Itage ch. istics Fig.18 — Typical turn-on time for 2N3879, 2N5202,
for 2N 3878, and 2N3879. and 2N6500.
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Fig.19 — Typical saturation-voltage characteristics Fig.20 — Typical storage time for 2N3879, 2N5202,
for 2N5202. and 2N6500.
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RGN

Solid State
Division

Power Transistors

2N4036 2N4037 2N4314
40391 40394

The 2N4036, 2N4037, 2N4314*, 40391, and 40394 are
double-diffused, epitaxial-planar, silicon p-n-p transistors; they
differ in breakdown-voltage ratings, leakage-current, and sat-
uration characteristics. The 40391 is a 2N4037 with a factory-
attached heat radiator, intended for printed-circuit-board appli-
cations. Type 40394 is a 2N4037 with a factory-attached
diamond-shaped mounting flange.

These transistors are intended for a wide variety of small-
signal medium-power applications. With a minimum gain-

Medium-Power Silicon
ih P-N-P Planar Transistors
: General-Purpose Types for
Industrial and Commercial Applications
Features:
2N4036 2n210244
2N4036 - 2N4037 are p-n-p complements of 2N3053
2N4037 = Gain-bandwidth product (f) = 60 MHz min
2N4314 = High breakd: 1
igh breakdown voltages These devices are available with either 1%-
JEDEC ® Maximum-area-of-operation curves inch leads (TO5 package) or %-inch leads
® Planar construction provides low {TO-39 package). The longer-lead versions are
TO-39 noise and low leakage specified by suffix L’ after the type num-
® Low saturation voltages ber; the shorter-lead versions are specified by
H-1381 ® High pulsed beta at high collector current suffix “S" after the type number.

" Fast switching (2N4036)

bandwidth product (fy) of 60 MHz, these devices provide use-
ful gain at high frequencies. In addition, the 2N4036 is
useful in high-speed saturated switching applications.

A Formerly Dev. Nos. TA2651, TA2670, and TA2670A,
respectively.

A‘2N2102 is a linear-beta type; the 2N3053 is a general-purpose type.
For technical bulletins for these types, write to RCA Solid State
Division, Box 3200, Somerville, N. J. 08876.

. . 2N4037
MAXIMUM RATINGS, Absolute Maximum Values: 2N4036 40391, 40394 2N4314
* COLLECTOR-TO-BASE VOLTAGE ..........ccouvviinn. .. VCBO - 90 — 60 —-90 \Y
COLLECTOR-TO-EMITTER SUSTAINING VOLTAGE:
With 1.5 volts (Vg ) of reverse bias ...................... Vegyfsus) -85 —60 —85 \
With external base-to-emitter resistance (RBE) =2009....... VCER(sus) -85 —60 —~85 \
¥ With base open —65 —40 — 65 \
*EMITTER-TO-BASE VOLTAGE ........oovviieinnnnnnn. VEBO -7 -7 -7 \
*COLLECTORCURRENT ...............viiiiiiiinnn... IC -1.0 -1.0 -1.0 A
* BASE CURRENT ....... |B - 05 —05 —05 A
* TRANSISTOR DISSIPATION: . ..., P.
At case temperatures up t0 25°C ... .. ... ... ... ..., 7 7(2N4037) 7 w
- 7(40394) - w
At free-air temperaturesup t0 25°C . ... ... .. ... ... ...... 1 3.5(40391) 1 w
. o : - 1(2N4037,40394) - w
At temperatures above 25 C . <——