RGA s

Power
Devices




RCA

Power Devices

This DATABOOK contains complete
technical information on the full line of
RCA solid-state power devices: power
transistors, power hybrid circuits, triacs,
and SCR’s. A complete index of these
typesis included on the following pages.

The index to devices is followed by a
series of product matrix charts that
provide a quick reference to key
parameters and device packages to
facilitate type selection. A cross-reference
guide then indicates recommended RCA
replacements for more than 2000 popular
industry types. Next general operating
considerations for solid-state power
devices are discussed, and symbols and
special terms used to characterize these
devices are listed.

The DATABOOK also contains four
major data sections that provide detailed
ratings and characteristics for each of
the various types of devices. For the
convenience of the reader, the Power
Transistor Technical Data are further
subdivided according to JEDEC Types,
Pro Election Types and General Industry
Types. Data pages for individual devices
are given as nearly as possible in alpha-
numerical sequence of the basic family
type numbers. Because many devices
may be included in the same basic
family, individual type numbers are not
necessarily in sequence.

If you don’t find a type number
where you expect it to be, check the
Index to Devices.

General information such as test
circuits and waveforms, dimensional
outlines, suggested mounting arrange-
ments, and lead forms for plastic
packages are included inan Appendix at
the back of the book. The Appendix
also includes abstracts of relevant RCA
application notes. The final pages contain
listings of RCA sales offices, manu-
facturers’ representatives, and authorized
distributors.
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Type
No.

2N681
2N682
2N683
2N684
2N685
2N686
2N687
2N688
2N689
2N690
2N697
2N699
2N1479
2N1480
2N1481
2N1482
2N1487
2N1488
2N1489
2N1490
2N1613
2N1700
2N1702
2N1711
2N1893
2N2102
2N2270
2N2405
2N3053
2N3053A
2N3054
2N3055
2N3055
(Hometaxial)
2N3228
2N3439
2N3440
2N3441
2N3442
2N3525
2N3583
2N3584
2N3585
2N3650
2N3651
2N3652
2N3653
2N3654
2N3655
2N3656
'2N3657
2N3658
2N3668
2N3669
2N3670
2N3715
2N3716
2N3771
2N3772
2N3773
2N3791
2N3792
2N3870
2N3871
2N3872

Type
No.
2N3873
2N3878
2N3879
2N3896
2N3897
2N3898
2N3899
2N4036
2N4037
2N4063
2N4064
2N4101
2N4103
2N4231A
2N4232A
2N4233A
2N4240
2N4314
2N4347
2N4348
2N4898
2N4899
2N4900
2N4904
2N4905
2N4906
2N4913
2N4914
2N4915
2N5038
2N5039
2N5050
2N5051
2N5052
2N5202
2N5239
2N5240
2N5293
2N5294
2N5295
2N5296
2N5297
2N5298
2N5301
2N5302
2N5303
2N5320
2N5321
2N5322
2N5323
2N5415
2N5416
2N5441
2N5442
2N5443
2N5444
2N5445
2N5446
2N5490
2N5491
2N5492
2N5493
2N5494
2N5495
2N5496

151

Type
No.
2N5497
2N5567
2N5568
2N5569
2N5570
2N5571
2N5572
2N5573
2N5574
2N5629
2N5630
2N5631
2N5632
2N5633
2N5634
2N5671
2N5672
2N5754
2N5755
2N5756
2N5757
2N5781
2N5782
2N5783
2N5784
2N5785
2N5786
2N5806
2N5807
2N5808
2N5809
2N5838
2N5839
2N5840
2N5871
2N5872
2N5873
2N5874
2N5875
2N5876
2N5877
2N5878
2N5879
2N5880
2N5881
2N5882
2N5885
2N5886
2N5954
2N5955
2N5956
2N6032
2N6033
2N6043
2N6044
2N6045
2N6050
2N6051
2N6052
2N6055
2N6056
2N6057
2N6058
2N6059
2N6077

Page

151

Index to Devices

Type
No.
2N6078
2N6079
2N6098
2N6099
2N6100
2N6101
2N6102
2N6103
2N6106
2N6107
2N6108
2N6109
2N6110
2N6111
2N6121
2N6122
2N6123
2N6124
2N6125
2N6126
2N6129
2N6130
2N6131
2N6132
2N6133

| 2N6134

2N6211
2NB212
2N6213
2N6214
2N6246
2NB247
2N6248
2N6249
2NB250
2N6251
2N6253
2N6254
2N6259
2NB260
2NB261
2N6262
2N6263
2NB264
2N6282
2N6283
2NB284
2N6285
2NB286
2NB287
2N6288
2NB289
2N6290
2N6291
2N6292
2N6293
2NB306
2N6307
2N6308
2N6312
2NB313
2N6314
2N6326

2N6327 -

2N6342A

Page
No.
190
190
194
194
194
194
194
194
197
197
197
197
197
197
205
205
205
205
205
205
207
207




Index to Devices

Type
No.
2N6343A
2NB344A
2N6346A
2N6347A
2N6348A
2N6354
2N6371
2N6372
2N6373
2N6374
2N6383
2N6384
2N6385
2N6386
2N6387
2N6388
2N6394
2N6395
2N6396
2N6397
2N6398
2N6400
2N6401
2N6402
2N6403
2N6404
- 2NB420
2N6421
2N6422
2N6423
2N6465
2N6466
2N6467
2N6468
2N6469
2N6470
2N6471
2N6472
2N6473
2N6474
2N6475
2N6476
2N6477
2N6478
2N6479
2N6480
2N6486
2N6487
2N6488
2N6489
2N6490
2N6491
2N6496
2N6500
2N6510
2N6511
2N6512
2N6513
2N6514
2N6530
2N6531
2N6532
2N6533
2N6542
2N6544

4

Page
No.
593
593
593

249
249
253
253

Type
No.
2N6546
2N6569
2N6576
2N6577
2N6578
2N6594
2N6609
2N6648
2N6649
2N6650
2N6666
2N6667
2N6668
2N6669
2N6671
2NB672
2N6673

- 2N6674

2N6675
2N6676
2N6677
2N6678
2N6686
2N6687
2N6688
2N6689
2N6690
2N6691
2N6692
2N6693
2N6702
2N6703
2N6704
2N6738
2N6739
2N6740
2N6751
2N6752
2N6753
2N6754
2N6771
2N6772
2N6773
2N6774
2N6775
2N6776
40250,V1
40251
40310
40311
40312
40313
40314
40316
40317
40318
40319
40321
40322
40323
40324
40325
40327
40346,V1,V2
40347 V1

253

458
458
458
458

458
458
458
458

64

BD239,A,B,C
BD240,A,B,C
BD241,AB,C
BD242,A,B,C
BD243,AB,C
BD244,A,B,C
BD277
BD278,A
BD311
BD312
BD313
BD314
BD500,8

Page
No.
64
See RCA1A01
458
458
58
64
7
88
97
112
85
58
85
116
58
116
462
462
462
462
462
462
85
458
458
464
See RCA1A05
See RCA1A06
See RCA1BO1
See RCA1A07
See RCA1A08
177
177
466
466
466
466
See RCA1C03
See RCA1C04
88
See RCA1C10
See RCA1C11

Type
No.
BD501,8
BDS533
BD534
BDS35
BD536
BDS537
BD538
BD550,B
BD643
BD645
BD647
BD649
BD750,A,B,C
BD751,AB,C
BD795
BD796
BD797
BD798
BD799
BD800
BDS8O1
BD802
BD895,A
BD897,A
BD8Y9,A
BD2O1
BDX18
BDX23
BDX24
BDX33,A,
B.CD
BDX34,A,
BC
BDX53,A,
BC
BDX83,A,
B.C
BDY29
BDY37
BDY37A
BDY55
BDY56
BDY57A
BDY58R
BDY71
BDYS0
BDY91
BDY92
BFT19,A,B
BFT28,AB,C
BTA20C,D,E
BTA21C,D,E
BTA22B,C,
D,EM
BTA23B,C
D,EM
BU126
BU323,A
BUW40,AB
BUW41,A,B
BUWB4A,B,C
BUX10A
BUX11,N
BUX12
BUX13




Type

No.
BUX14
BUX15
BUX16,A,B,C
BUX17,A,B,C
BUX18,A,

B,.C

BUX20A
BUX21
BUX31,AB
BUX32,A,B
BUX37
BUX39
BUX40A
BUX41,N
BUX42
BUX43
BUX44
BUX45
BUX47
BUX66,A,

C122AB,C,
D,EFM
HC2000H
HC2500
MAC15-4
MAC15-6
MAC15-8
MAC15A-4
MAC15A-6
MAC15A-8
MJ2955
MJ15001
MJ15002
MJ15003
MJ15004
MJ15022
MJ15024
RCA1A01
RCA1A02
RCA1A03
RCA1A04
RCA1A05
RCA1A06
RCA1A09
RCA1A10
RCA1AT1
RCA1A15
RCA1A16
RCA1A18
RCA1A19
RCA1B01
RCA1B04
RCA1B05
RCA1B06
RCA1B039
RCA1C03
RCA1C04
RCA1C05

Page

Type
No.
RCA1C06
RCA1C07
RCA1C08
RCA1C09
RCA1C10
RCA1C11
RCA1C12
RCA1C13
RCA1E02

"RCA1E03

RCA410
RCA411
RCA413
RCA423
RCA431
RCA1000
RCA1001
RCA3054
RCA3055
RCA3441
RCA3773
RCA6340
RCA6341
RCAB8638C,
DE
RCAB8766,A,
B,C,D,E
RCAZ116C,
DE
RCA9166A,B
RCS258
RCS579
S2060A,B,C,
DEF,
M,QY
S2061A,B,C,
DEF,
MQY
S2062A,B,C,
DEF,
mQyY
S26008,0,M
$26108,D,M
$26208,0,M
$2710B,D,M
S2800A,B,C,
D.EFMS
S3060A,B,
DFM
S3700B,D,M
S3701M
$3702S
S3703SF
S3705M
S3706E
S3900E,MF,
S,SF
S3901M,
MF,S
S4060A,B,
C.D,EFM,
NSU
$58008,C,
D.EM

613

613

616

616
619

625

627

§ 8 BBBARS

3

Type
No.
S6200A,B,

DM
S6210A,B,
DM
S6220A,B,
DM
S6420A,B
DM
S6493M
S§7310B,C,
DEMN
S7410M
S7412M
SC141B,D,

T2310A,B,
D,F
T2311AB,
DF
T2312A,B,
DF
T2313A,B,D,
F.M
T2316AB,D
T2320A,B,C,
DEF
T2322A,B,
- CDE
T2323A,B,C,
DEF
T2327A,B,C,
DEF
T25008,D
T25068,D
T2700B,D
T2706B,D
T2710B,D
T2716B,D
T2800A,B,C
D.EFM
T2801A,B,C
DEFM
T2802A,B,C
DEFM
T2806B,C
DM
T2850A,B,
DEM
T28568,C,D
T4100E,
F.M
T4101E,
FM

Page
No.

650
650
650

653
658

574
574
542
542
542
548
607
542
542

542

558
558
607

577

580

580

Index to Devices

Type Page

No. . No.
T41068B,

DM 607
T4110E,

FM 580
T4111E,

FM 580
T4113B,

D.EM 585
T4114B,

DEM 585
T41158,

D.EM 585
T4116B,

DM 607
T4117B,

DM 607
T41208,

D.EFM 580
T4121B,

D,EFM 580
T4126B,D,M 607
T47008,

D,EF 588
T6000B,

C.DE,

FM 590
T60018B,C,

D,EFM 590
T60068B,C,

D,EM 590
T62608B,C,

D.EM 598
T6261B,C,

DEM 598
T6401B,D,

EFM 601
T6404B,D,E 605
T6405B,D,E 605
T6406B,D,

EM 607
T64078,D,

EM 607
T6411B,D,

E,F,M 601
T6414B,D 605
T6415B,D 605
T6416B,D,M 607
T6417B,D,M 607
T6420B,D,

EFM 601
T6421B,D,

EFM 601
T6426B,D,M 607
T64278,0,M 607
TIP293,AB,C, 511
TIP30,A,B,C, 513
TIP31,AB.C, 515
TIP32,A,B,C, 517
TIP41,AB,C, 519
TIP42,A,B,C, 521
TiP47 523
TIP48 523
TIP49 523
TIP50 523
TIP100 526




Index to Devices

Type Page | Type
No. No. No.

TIP101 526 | TIP121
TIP102 526 | TIP122
TIP120 528 | TIP125

Page

No.
528
528
531

Type
No.
TIP126
TIP127

Page| Type
No. No.
531 TIP562
531 | TIP563

Page
No.

533




Type
No.

2N697
2N699
2N1479*
2N1480*
2N1481*
2N1482*
2N1487*
2N1488"
2N1489*
2N1490*
2N1613
2N1700
2N1702
2N1711
2N1893
2N2102
2N2270
2N2405
2N3053
2N3053A
2N3054
2N3055
2N3055*
(Hometaxial)
2N3439*
2N3440*
2N3441*
2N3442*
2N3583
2N3584*
2N3585*
2N3715
2N3716
2N3771*
2N3772*
2N3773
2N3791
2N3792
2N3878
2N3879*
2N4036
2N4037
2N4063
2N4064
2N4231A
2N4232A
2N4233A
2N4240
2N4314
2N4347
2N4348
2N4898
2N4899
2N4900
2N4904
2N4905
2N4906
2N4913
2N4914
2N4915
2N5038*

*JAN-type versions also available

Pag
No.

128

Vceo
[Max.]
v

40°
80°

75
-65
-40
350
250
40
60
80
300
-65
120
120
40
60
80
-40
-60
-80
40
60
80
90

PT
[Max.)
w hre/lcia]
2 40-120/0.15
2 35-100/0.001
5 20-60/0.2
5 20-60/0.2
5 35-100/0.2
5 35-100/0.2
75 15-45/1.5
75 15-45/1.5
75 25-75/1.5
75 25-75/1.5
3 30-100/0.001
5 20-80/0.1
75 15-60/0.8
3 100-300/0.15
3 40-120/0.150
5 40-120/0.150
5 50-200/0.150
5 60-200/0.150
5 50-250/0.150
5 50-250/0.150
25 25-150/0.5
115 20-70/4
115 20-70/4
10 40-160/0.02
10 40-160/0.02
25 25-100/0.5
117 20-70/3
35 40-200/0.750
35 25-100/1
35 25-100/1
150 50-150/1
150 50-150/1
150 15-60/15
150 15-60/10
150 15-60/8
150 50-150/-1
150 50-150/-1
35 40-200/0.5
35 12-100/4
7 40-140/-0.15
7 50-250/-0.15
10 40-160/0.020
10 40-160/0.020
75 25-100/1.5
75 25-100/1.5
75 25-100/1.5
35 30-150/0.750
7 50-250/-0.150
100 15-60/2
120 15-60/5
25 20-100/0.5
25 20-100/0.5
25 20-100/0.5
87.5 25-100/-2.5
87.5 25-100/-2.5
87.5 25-100/-2.5
87.5 25-100/2.5
875 25-100/2.5
87.5 25-100/2.5
140 50-250/2
4 VCER

Power Transistor Product Classification Chart.

528
526
1150
1150
1150
1068

1068
1067
1067
1067
698

Type
No.

2N5039"
2N5050
2N5051
2N5052
2N5202
2N5239
2N5240
2N5293
2N5294
2N5295
2N5296
2N5297
2N5298
2N5301
2N5302"
2N5303*
2N5320
2N5321
2N5322
2N5323
2N5415
2N5416
2N5490
2N5491
2N5492
2N5493
2N5494
2N5495
2N5496
2N5497
2N5629
2N5630
2N5631
2N5632
2N5633
2N5634
2N5671*
2N5672"
2N5781
2N5782
2N5783
2N5784
2N5785
2N5786
2N5838
2N5839
2N5840
2N5871
2N5872
2N5873
2N5874
2N5875
2N5876
2N5877
2N5878
2N5879
2N5880
2N5881
2N5882
2N5885
2N5886

Pag
No.

128
133
133
133
112
135
135
138
138
138
138
138
138
142
142
142
145
145
145
145
148
148
151
151
151
151
151
151
151
151
154
154
154
156
156
156
158
158
160
160
160
160
160
160
165
165
165
169
169
169
169
171
m
i
171
173
173
173
173
175
175

Vceo
[Max.]
'

75

pT

[Max.]

w

hFE/|‘C[A]

30-250/2
25-100/0.75
25-100/0.75
25-100/0.75

10-100/4

20-80/0.4

20-80/0.4
30-120/0.5
30-120/0.5

30-120/1

30-120/1

20-80/1.5

20-80/1.5

15-60/15

15-60/15

15-60/10

30-130/0.5
40-250/0.5
30-130/-0.5
40-250/-0.5
30-150/-0.05
30-120/-0.05
20-100/2
20-100/2
20-100/2.5
20-100/2.5

20-100/3

20-100/3

20-100/3.5
20-100/3.5

25-100/8

20-80/8
15-60/8
25-100/5
20-80/5
15-60/5

20-100/15

20-100/15

20-100/-1
20-100/-1.2
20-100/-1.6

20-100/1

20-100/1.2
20-100/1.6
8-40/3
10-50/2
10-50/2
20-100/-2.5
20-100/-2.5
20-100/2.5
20-100/2.5

20-100/-4

20-100/-4

20-100/4

20-100/4

20-100/-6

20-100/-6

20-100/6

20-100/6

20-100/10

20-100/10

File
No.

698
1098
1098
1098




Power Transistor Product Classification Chart

Type
No.

2N5954
2N5955
2N5956
2N6032*
2N6033*
2N6043
2N6044
2N6045
2N6050
2N6051
2N6052
2N6055
2N6056
2N6057
2N6058
2N6059
2N6077
2N6078
2N6079
2N6098
2N6099
2N6100
2N6101
2N6102
2N6103
2N6106
2N6107
2N6108
2N6109
2N6110
2N6111
2N6121
2N6122
2N6123
2N6124
2N6125
2N6126
2N6129
2N6130
2N6131
© 2N6132
2N6133
2N6134
2N6211*
2N6212*
2N6213*
2N6214
2N6246
2N6247
2N6248
2N6249
2N6250
2N6251
2N6253
2N6254
2N6259
2N6260
2N6261
2N6262
2N6263
2N6264

i
*JAN-type versions also avgllable

Page

No.

177
177
177
182
182
185
185
185
187
187
187
227
227
187
187
187
190
190
190
194
194
194
194
194
194
197
197
197
197
197
197
205
205
205
205
205
205
207
207
207
207
207
207
209

Vceo
[Max.]
v

-80
-60
-40
90

120

PT
[Max.]
w

40
40
40
140
140

hre/icia]

20-100/-2
20-100/-2.5
20-100/-3
10-50/50
10-50/50
1000-20000/4
1000-20000/4
1000-20000/3
750-18000/6
750-18000/6
750-18000/6
750-18000/4
750-18000/4
750-18000/6
750-18000/6
750-18000/6
12-70/1.2
12-70/1.2
12-50/1.2
20-80/4
20-80/4
20-80/5
20-80/5
15-60/8
15-60/8
30-150/-2
30-150/-2
30-150/-2.5
30-150/-2.5
30-150/-3
30-150/-3
25-100/1.5
25-100/1.5
20-80/1.5
25-100/-1.5
25-100/-1.5
20-80/-1.5
20-100/2.5
20-100/2.5
20-100/2.5
20-100/-2.5
20-100/-2.5
20-100/-2.5
10-100/-1
10-100/-1
10-100/-1
10-100/-1
20-100/-7
20-100/-6
20-100/-5
10-50/10
8-50/10
6-50/10
20-70/3
20-70/5
15-60/8
20-100/1.5
25-100/1.5
20-70/3
20-100/0.5
20-60/1

File
No.

675
675
675
462
462
1151
1151
1151
1185
1185
1185
563
563
1185
1185
1185
492
492
492
485
485
485

485
485
676
676
676
676
676
676
1149
1149
1149
1149
1149
1149
1233
1233
1233
1233
1233
1233
507
507
507
507
677
677
677
523
523
523
1077
1077
526
527
527
528

529

Type
No.

2N6282
2N6283*
2N6284*
2N6285
2N6286
2N6287
2N6288
2N6289
2N6290
2N6291
2N6292
'2N6293
2N6306"
2N6307
2N6308*
2N6312
2N6313
2N6314
2N6326

2N6327 .

2N6354
2NB371
2N6372
2N6373
2N6374
2N6383*
2N6384*
2N6385*
2N6386
2N6387
2N6388
2N6420
2N6421
2N6422
2N6423
2N6465
2N6466
2NB467
2N6468
2N6469
2N6470
2NB471
2N6472
2N6473
2N6474
2N6475
2N6476
2NB477
2N6478
2N6479
2N6480
2N6486
2N6487
2NB488
2N6489
2N6490
2N6491
2NB496
2NB500
2NB510
2NB511

Pag

No.

219
219
219
219
219
219
197
197
197
197
197
197
222
222
222

hre/IC(A)

750-18000/10
750-18000/10
750-18000/10

750-18000/-10

750-18000/-10

750-18000/-10

30-150/3
30-150/3
30-150/2.5
30-150/2.5
30-150/2
30-150/2
15-75/3
15-75/3
12-60/3
25-100/-1.5
25-100/-1.5
25-100/-1.5
6-30/30
6-30/30
20-150/5
15-60/8
20-100/2
20-100/2.5
20-100/3
1000-20000/5
1000-20000/5
1000-20000/5
1000-20000/3
1000-20000/5
1000-20000/5
40-200/-0.5
25-100/-1
25-100/-1
30-150/-0.75
15-150/1.5
15-150/1.5
15-150/-1.5
15-150/-1.5
20-150/-5
20-150/5
20-150/5
20-150/5
15-150/1.5
15-150/1.5
15-150/-1.5
15-150/-1.5
25-150/1
25-150/1
20-300/12
20-300/12
20-150/5
20-150/5
20-150/5
20-150/-5
20-150/-5
20-150/-5
12-100/8
15-60/3
10-50/3
10-50/4

File
No.

1001
1001

676




Type
No.
2N6512
2N6513
2N6514
2N6530
2N6531°
2N6532
2N6533
2N6542
2N6544
2N6546*
2N6569
2N6576
2N6577
2N6578
2N6594
2N6609
2N6648*
2N6649*
2N6650*
2N6666
2N6667
2N6668
2N6669
2N6671
2N6672
2N6673
2N6674
2N6675
2N6676
2N6677
2N6678
2N6686
2N6687
2N6688
2N6689
2N6690
2N6691
2N6692
2N6693
2N6702
2N6703
2N6704
2N6738
2N6739
2N6740
2N6751
2N6752
2N6753
2N6754
2N6771
2N6772
2N6773
2N6774
2N6775
2N6776
40250
40250V
40251
40310
40311
40312
40313

Vceo
Page [Max.]
No. v
246 300
246 350
246 300
249 80
249 100
249 100
249 120
253 300
253 300
253 300
76 40
257 60
257 90
257 120
76 -40
260 -140
264 -40
264 -60
264 -80
266 -40
266 -60
266 -80
269 30
271 300
271 350
271 400
275 300
275 400
278 300
278 350
278 400
281 160
281 180
281 200
275 300
275 400
278 300
278 350
278 400
285 90
285 110
285 130
288 300
288 350
288 400
292 400
292 450
292 500
292 500
296 300
296 350
296 400
300 300
300 350
300 400
7 40
Al 40
80 40
458 35
458 30
458 60°
458 300°

*JAN-type versions also available

PT
[Max.]
w hre/ic(a)
120 10-50/4
120 10-50/4
120 10-50/4
65 1000-10000/5
65 500-10000/3
65 1000-10000/5
65 1000/10000/3
100 12-60/1.5
125 12-60/2.5
175 12-60/5
100 15-200/4
120 2000-20000/4
120 2000-20000/4
120 2000-20000/4
100 15-200/-4
150 15-60/-8
70 1000-20000/-5
70 1000-20000/-5
70 1000-20000/-5
65 1000-20000/-3
65 1000-20000/-5
65 1000-20000/-5
40 20-100/5
150 10-40/5
150 10-40/5
150 10-40/5
175 8-20/10
175 8-20/10
175 8 min./15
175 8 min./15
175 8 min./15
200 25-100/10
200 25-100/10
200 20-80/10
175 8-20/10
175 8-20/10
175 8 min./15
175 8 min./15
175 8 min./15
50 30 min./0.2
50 30 min./0.2
50 30 min./0.2
100 10-40/5
100 10-40/5
100 10-40/5
150 8-40/5
150 8-40/5
150 8-40/5
150 8-40/5
40 20-100/0.3
40 20-100/0.3
40 20-100/0.3
175 8 min./15
175 8 min./15
175 8 min./15
29 25-100/1.5
5.8 25-100/1.5
117 15-60/8
29 20-120/1
5 70-350/0.050
29 20-120/1
35 40-250/0.100
2 VCER

Power Transistor Product Classification Chart

File
No.

848
848
848
873
873
873

1096
1096
1096
994
1152
1152
1152
994
1061
1013
1013
1013
1069
1069
1069
1071
1090
1090
1090
1164
1164
1165
1165
1165
17
17
117
1164
1164
1165
1165
1165
1187
1187
1187
1291
1291
1291
1244
1244
1244
1244
1292
1292
1292
1313
1313
1313
112
112
112
962
962
962
962

Type
No.

40314
40316
40317
40318
40319
40321
40322
40323
40324
40325
40327
40346
40346V
40346V2
40347
40347VI
40348
40348VI
40360
40362
40363
40366
40367
40372
40373
40374
40375
40385
40389
40390
40391
40392
40394
40406
40407
40408
40409
40410
40411
40412
40412VI1
40537
40538
40631
40634
40635
40636
40814
40815
40829
40831
40850
40851
40852
40854
40871
40872
40913
40979
40980
41500
41501

Page
No.
458
458
458
458
458
458
458
458
458
458
458
85
85
85
64
64
64
64

464

177
177
466
466

466

88 -

197
197

Vceo Pt
[Max.}] [Max.]
v w
40 5
40° 29
40 5
300 35
-40 5
300° 5
300° 35
18 5
35 29
35 17
300° 5
175° 10
175° 4
175° 10
40 8.75
40 44
65 8.75
65 44
Same as RCA1A01
70° 5
70 115
65 5
55 5
55 25
140 25
175 5.8
50 5.8
350 1
40 5
250 35
-40 35
40 7
-40 7
-50 1
50 1
90 1
90 3
90° 3
250° 150
250 10
250 4
-55° 5
-554 5
454 36
Same as RCA1A05
Same as RCA1A06
Same as RCA1B01
Same as RCA1AQ7
Same as RCA1A08
80 5.8
40 5.8
300 35
350 45
350 100
300 175
Same as RCA1C03
Same as RCA1C04
150 5.8
Same as RCA1C10
Same as RCA1C11
25 40
-25 40

hre/IC(A]
70-350/0.050
20-120/1
40-200/0.010
50 min./0.500
35-200/-0.050
25-200/0.020
75 min./0.500
70-350/0.050
20-120/1
12-60/8
40-250/0.020
25 min./10
25 min./10
25 min./10
25-100/0.45
25-100/0.45
30-125/0.30
30-125/0.30

35-200/-0.050
20-70/4
40-120/0.150
35-100/0.200
25-150/0.5
25-100/0.5
40-200/0.750
40-200/0.5
40-160/0.020
50-250/0.150
40-160/0.020
50-250/-0.150
50-250/0.150
50-250/-0.150
30-200/0.0001
40-200/0.001
40-200/0.01
50-250/0.15
50-250/0.15
35-100/4
40 min./0.030
40 min./0.030
50-300/-0.050
15-90/-0.500
20-70/2

20-100/2
20-100/3
25 min./0.75
12 min./1.2
12 min./1.2
8 min./10

20-60/1

25 min./A
25 min./-1

File
No.
962

529

772
770




Power Transistor Product Classification Chart

Vceo Pr VCEO PT
Type Page [Max.]  [Max.] Flle Type Page [Max.] [Max.] File
No. No. v w hFe/IC[A] No. *No. No. v w hre/IC[A) No.
BD142 306 45 117 12.5-160/4 701 BD796 340 -45 65 40 min./-1 1242
BD181 308 45 117 20-70/3 700 BD797 340 60 65 40 min./1 1242
BD182 308 60 117 20-70/4 700 | BD798 340 -60 65 40 min./-1 1242
BD183 308 80 117 20-70/3 700 BD799 340 - 80 65 30 min./1 1242
BD201 311 45 60 30 min./1 1282 | BD80O 340 -80 65 30 min./-1 1242
BD202 311 -45 60 30 min./-1 1282 | BD8O1 340 100 65 30 min./1 1242
BD203 311 60 60 30 min./1 1282 | BD802 340 -100 65 30 min./-1 1242
BD204 311 -60 60 30 min./-1 1282 BD895 342 45 70 750 min./3 1240
BD239 313 45 30 40 min./0.2 669 BD895A 342 45 70 750 min./4 1240
BD239A 313 60 30 40 min./0.2 669 BD897 342 60 70 750 min./3 1240
BD239B 313 80 30 40 min./0.2 669 BD897A 342 60 70 750 min./4 1240
BD239C 313 100 30 40 min./0.2 669 BD899 342 80 70 750 min./3 1240
BD240 313 -45 30 40 min./-0.2 670 BD899A 342 80 70 750 min./4 1240
BD240A 313 -60 30 40 min./-0.2 670 BD901 342 100 70 750 min./3 1240
BD240B 313 -80 30 40 min./-0.2 670 BDX18 76 -60 115 20-70/-4 994
BD240C 313 -100 30 40 min./-0.2 670 BDX23 344 95 17 20-70/4 1287
BD241 315 45 40 25 min./1 671 BDX24 346 40 29 25-100/1.5 1286
BD241A 315 60 40 25 min./1 671 BDX33 348 45 70 750 min./4 693
BD241B 315 80 40 25 min./1 671 BDX33A 348 60 70 750 min./4 693
BD241C 315 100 40 25 min./1 671 BDX33B 348 80 70 750 min./3 693
BD242 315 -45 40 25 min./-1 672 | BDX33C 348 100 70 750 min./3 693
BD242A 315 -60 40 25 min./-1 672 BDX33D 348 120 70 750 min./3 693
BD242B 315  -80 40 25 min./-1 672 BDX34 348 -45 70 750 min./-4 694-
BD242C 315 -100 40 25 min./-1 672 BDX34A 348 -60 70 750 min./-4 694
BD243 317 45 65 30 min./0.30 673 BDX348 348 -80 70 750 min./-3 694
BD243A 317 60 65 30 min./0.30 673 BDX34C 348 -100 70 750 min./-3 694
BD243B 317 80 65 30 min./0.30 673 BDX53 352 45 60 750 min./3 1213
BD243C 317 100 65 30 min./0.30 673 BDX53A 352 60 60 750 min./3 1213
BD244 317 245 65 30 min./-0.30 674 BDX53B 352 80 60 750 min./3 1213
BD244A 317 -60 65 30 min./-0.30 674 BDX53C 352 100 60 750 min./3 1213
BD244B 317 -80 65 30 min./-0.30 674 BDX83 354 45 125 750 min./1 955
BD244C 317 -100 65 30 min./-0.30 674 BDX83A 354 60 125 750 min./1 955
BD277 319 -45 70 30-150/-1.75 667 BDX83B 354 80 125 750 min./1 955
BD278 320 45 75 15-75/4 969 BDX83C 354 100 125 750 min./1 955
BD278A 320 45 75 15-75/4 969 BDY29 357 75 220 15-60/15 819
BD311 322 60 150 .20 min./5 1261 BDY37 359 140 150 15-60/8 863
BD312 322 -60° 150 25 min./-5 1261 BDY37A 361 140 250 15-60/8 1256
BD313 322 80 150 25 min./4 1261 | BDY55 363 60 117 20-70/4 1215
BD314 322 -80 150 25 min./-4 1261 BDY56 363 120 117 20-70/4 1215
BD500 324 -50 75 15-90/-5 1108 | BDY57A 365 80 175 20-60/10 1209
BD500B 324 -80 75 20-120/-3.5 1108 | BDY58R 367 160 175 20-60/10 1206
BD501B 324 80 75 20-120/3.5 1108 | BDY71 370 55 29 80-200/0.5 859
BD533 326 45 50 20 min./0.01 1236 | BDY90 372 100 40 30-120/5 1289
BD534 326 -45 50 20 min./-0.01 1236 | BDY91 372 80 40 30-120/5 1289
BD535 326 60 50 20 min./0.01 1236 | BDY92 372 60 40 30-120/5 1289
BD536 326 -60 50 20 min./-0.01 1236 | BFT19 374 -150 5 20 min./-10 683
BD537 326 80 50 15 min./0.01 1236 | BFT19A 374 -250 5 20 min./-10 683
BD538 326 -80 50 15 min./-0.01 1236 | BFT19B 374 -350 5 20 min./-10 683
BD550 329 110 150 15-75/4 1109 | BFT28 376 -100 5 20 min./-10 815
BD550B 329 250 150 10-50/2 1109 | BFT28A 376 -150 5 20 min./-10 815
BD643 335 45 62.5 1500 min./0.5 1241 BFT28B 376 -200 5 20 min./-10 815
BD645 335 60 62.5 1500 min./0.5 1241 BFT28C 376 -250 5 . 20min/-10 815
BD647 335 80 62.5 1500 min./0.5 1241 BU126 379 300 80 15-60/1 968
BD649 335 100 62.5 1500 min./0.5 1241 BU323 380 350 175 150-2000/6 1312
BD750 337 -90 200 15-60/-7.5 1251 BU323A 380 400 175 150-2000/6 1312
BD750A 337 -120 200 25-100/-5 = 1251 BUWA40 383 300 40 20-100/0.3 1308
BD7508 337 -100 250 15-60/-7.5 1251 BUW40A 383 350 40 20-100/0.3 1308
BD750C 337 -130 250 25-100/-5 1251 BUW40B 383 400 40 20-100/0.3 1308
BD751 337 90 200 15-60/7.5 1251 BUW41 387 300 100 10-40/5 1275
BD751A 337 120 200 25-100/5 1251 BUW41A 387 350 100 10-40/5 1275
BD751B 337 100 250 15-60/7.5 1251 BUW41B 387 400 100 10-40/5 1275
‘BD751C 337 130 250 25-100/5 1251 BUWB4A 391 90 50 . 30 min./0.2 1199
BD795 340 45 65 40 min./1 1242 BUW64B 391 110 50 30 min./0.2 1199
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Type
No.

BUWSB4C
BUX10A
BUX11
BUX11N
BUX12
BUX13
BUX14
BUX15
BUX16
BUX16A
BUX16B
BUX16C
BUX17
BUX17A
BUX17B
BUX17C
BUX18
BUX18A
BUX18B
BUX18C
BUX20A
BUX21
BUX31
BUX31A
BUX31B
BUX32
BUX32A
BUX32B
BUX37
BUX39
BUX40A
BUX41
BUX41N
BUX42
BUX43
BUX44
BUX45
BUX47
BUX66
BUX66A
BUX66B
BUX66C
BUX67
BUX67A
BUX67B
BUX67C
BUX97
BUX97A
BUX97B
BUY6E9A
BUY6E9B
BUY69C
MJ2955
MJ15001
MJ15002
MJ15003
MJ15004
MJ15022
MJ15024
RCA1A01
RCA1A02

2 VCER

PT
[Max.]
w
50
150

hre/IC(A]

30 min./0.2
20-70/10
20-60/6
20-60/8
20-60/5
15-60/4
15-60/3
15-60/2
15-130/0.4
15-130/0.4
15-130/0.4
15-130/0.4
20 min./4
20 min./4
15 min./4
15 min./4
15-1001
15-100/1
15-100/1
15-100/1
20-60/20
20-60/12
8-40/4
8-40/4
8-40/4
8-40/6
8-40/6
8-40/6
20 min./15
15-45/12
15-80/10
15-45/5
15-45/8
15-45/4
15-60/3
15-45/2
15-45/1
5 min./6
10-150/-1
10-150/-1
10-150/-1
10-150/-1
10-150/1
10-150/1
10-150/1
10-150/1
10-70/1
10-70/1
10-70/1
15 min./2.5
15 min./2.5
15 min./2.5
20-70/-4
25-150/4
25-150/-4
25-150/5
25-150/-5
15-60/8
15-60/8
40-200/0.010
30-200/-0.0001

Power Transistor Product Classification Chart

Flle
No.

1199
1216
1221
1221

1230

818
862
862
862
862
1264
1172
1283
1283
1283
1285
1285
1285
1243
1211
1217
1222
1222
1218
1214
1210
1231
1284
870
870
870
870
871
871
871
871
1288
1288
1288
1237
1237
1237
994
1093
1093
1060
1060
1293
1293
651
651

Type
No.

RCA1A03
RCA1A04
RCA1A05
RCA1A06
RCA1A09
RCA1A10
RCA1A11
RCA1A15
RCA1A16
RCA1A18
RCA1A19
RCA1B01
RCA1B04
RCA1B05
RCA1B06
RCA1B09
RCA1C03
RCA1C04
RCA1C05
RCA1C06
RCA1C07
RCA1C08
RCA1C09
RCA1C10
RCA1C11
RCA1C12
RCA1C13
RCA1E02
RCA1EO03
RCA410
RCA411
RCA413
RCA423
RCA431
RCA1000
RCA1001
RCA3054
RCAB3055
RCA3441
RCA3773
RCA6340
RCA6341
RCA8638C
RCA8638D

. RCAB638E

RCAB766
RCABT766A
RCAB7668
RCAB766C
RCAB766D~
RCAB766E
RCA9116C
RCA9116D
RCAQ116E
RCA9166A
RCA9166B
RCS258
RCS579
TIP29
TIP29A
TIP29B

Page
No.

475
475
475
475
475
475
475
475
475
475
475
478
479
479
485
479
486
486
487
487
489
489
491
492
492
486
486
494
494
495
497
499
499
499
227
227
138
194
237
472
502
502
472
472
472
505

Vceo
[Max.)
v

95°
-95°
-75%
75°
175
-175
175
100
-100
10
-10
95
200
250
100
250
100
-100
50
-50
65
-65
65
40

PT

[Max.]

w

hre/IC(A]

70-300/0.300
70-300/-0.300
50-250/-0.150
50-250/0.150
20-100/0.010
40-250/-0.010
40-250/0.001
20-100/0.010
40-250/-0.010
40-250/0.010
40-250/-0.010
20-70/4
15-75/2
15-75/2
10-50/4
40 min./2
50-250/1
50-250/-1
20-120/3
20-120/-3
20-120/4
20-120/-4
20-120/4
50-250/1.5
50-250/-1.5
40-250/1
40-250/-1
30-150/0.3
30-150/-0.3
30-90/1
30-90/1
20-80/0.5
30-90/1
15-35/2.5
750 min./4
750 min./4
25-100/0.5
20-70/4
20-150/0.5
15-60/8
30-120/10
30-120/10
25-150/5
25-150/5
10-100/7.5
100 min./6
100 min./4
100 min./6
100 min./4
100 min./6
100 min./4
25-150/-5
25-150/-5
10-100/-7.5
30 min./3
30 min./3
15-60/10
12 min./3
15-150/1
15-150/1
15-150/1

File
No.

651

990
990

1




Power Transistor Product Classification Chart

Vceo Py . Vceo P

Type Page [Max.] = [Max.] File Type Page [Max.] [Max.] File

No. No. v w hgg/IC(A] No. No. No. v w heg/IC[A] No.
TIP29C 511 100 30 15-150/1 990 TIP42A 521 -60 65 15-150/-3 996
TIP30 513 -40 30 15-150/-1 988 TIP42B 521 -80 65 15-150/-3 996
TIP30A 513 -60 30 15-150/-1 988 TIP42C 521 -100 65 15-150/-3 996
TIP30B 513 -80 30 15-150/-1 988 TIP47 523 250 40 30-150/0.3 978
TIP30C 513 -100 30 15-150/-1 988 TIP48 523 300 40 30-150/0.3 978
TIP31 515 40 40 10-50/3 991 TIP49 523 350 40 30-150/0.3 978
TIP31A 515 60 40 10-50/3 991 TIP50 523 400 40 30-150/0.3 978
TIP31B 515 80 40 10-50/3 991 TIP100 526 60 80 1000-20000/3 1153
TIP31C 515 100 40 10-50/3 991 TIP101 526 80 80 1000-20000/3 1153
TIP32 517 -40 40 10-50/-3 987 TIP102 526 - 100 80 1000-20000/3 1153
TIP32A 517 -60 40 10-50/-3 987 TIP120 528 60 65 1000 min./3 998
TIP32B 517 -80 40 10-50/-3 987 TIP121 528 80 65 1000 min./3 998
TIP32C 517 -100 40 10-50/-3 987 TIP122 528 100 65 1000 min./3 998
TIP41 519 40 65 15-150/3 992 TIP125 531 -60 65 500 min./-0.75 997
TIP41A 519 60 65 15-150/3 992 TIP126 531 -80 65 500 min./-0.75 997
TIP41B 519 80 65 15-150/3 992 TIP127 531 -100 65 500 min./-0.75 997
TIP41C 519 100 65 15-150/3 992 TIP562 533 300 100 20 min./1 1212
TIP42 521 -40 65 15-150/-3 996 TIP563 533 400 100 20 min./1 1212

12




Type
No.

2N5441
2N5442
2N5443
2N5444
2N5445
2N5446

2N5567
2N5568
2N5569
2N5570
2N5571
2N5572
2N5573
2N5574
2N5754
2N5755
2N5756
2N5757
2N5806*
2N5807*
2N5808*
2N5809*
2N6342A
2N6343A
2N6344A
2N6346A
2N6347A
2N6348A
BTA20C
BTA20D
BTA20E
BTA21C
BTA21D
BTA21E
BTA2zB
BTA22C
BTA22D
BTA22E
BTA22M
BTA23B
BTA23C
BTA23D
BTA23E
BTA23M
MAC15-4
MAC15-6
MAC15-8
MAC15A-4
MAC15A-6
MAC15A-8
SC141B

SC141D
SC141E
SC141M
SC146B
SC146D
SC146E

- SC146M
T2300A
T23008
T2300D
T2300F

596
596
574
574
574
574
574
574
574
574
542
542
542
542

*JAN-type verslons also avallable

IT(RMS)
(Max.)

File

593

1084

911

Type
No.

T2301A
T2301B
T2301D
T2301F

T2302A
T2302B
T2302D
T2302F

T2303F

T2304B
T2304D
T2305B
T2305D
T2306A
T2306B
T2306D
T2310A
T2310B
T2310D
T2310F

T2311A
T2311B
T2311D
T2311F

T2312A
T2312B
T2312D
T2312F

T2313A
T2313B
T2313D
T2313F

T2313M
T2316A
T2316B
T2316D
T2320A
T2320B
T2320C
T2320D
T2320E
T2320F

T2322A
T2322B
T2322C
T2322D
T2322E

T2322F

T2323A
T2323B
T2323C
T2323D
T2323E

T2323F

T2327A
T2327B
T2327C
T2327D
T2327E

T2327F

T25008
T2500D

Triac Product Classification Chart

Page
No.
542
542
542
542
542
542
542
542
545
548
548
548
548
607
607
607
542
542
542
542
542
542
542
542
542
542
542
542
545
545
545
545
545

VDROM
(Max.)
v

IT(RMS)

1042
1042
1042
1042

1042
1042
1042
1042
1042
1042
1042
1042
615

615

13




Triac Product Classification Chart

Type
No.

T25068
T2506D
T2700B
T2700D
T2706B
T2706D
T2710B
T2710D
T27168
T2716D
T2800A
T28008
T2800C
T2800D
T2800E
T2800F
T2800M
T2801A
T2801B
T2801C
T2801D
T2801E
T2801F
T2801M
T2802A
T2802B
T2802C
T2802D
T2802E
T2802F
T2802M
T28068
T2806C
T2806D
T2806M
T2850A
T28508
T2850D
T2850E
T2850M
T2856B
T2856C
T2856D
T4100E
T4100F
T4100M
T4101E
T4101F
T4101M
T41068
T4106D
T4106M
T4110E
T4110F
T4110M
THNME
T4111F
T4111M
T41138
T4113D
T4113E
T4113M
T4114B
T4114D

14

Page

No.
607
607
555
555
607
607
555
555
607
607
558
558
558
558
558
558
558
558
558
558
558
558
558
558
558
558
558
558
558
558
558
607
607
607
607
577
577
577
577
577
607
607
607
580
580
580
580
580
580
607
607
607
580

\ 580

\580
580
580
580
585
585
585
585
585
585

VDROM
(Max.)

IT(RMS)
(Max.)

DNODODOODDODODDODOODDOODODODDNDDNDDDNDDDODXODOIRODNINDDDIDIDIDOIODOOODOO P>

1314
1314
1314
1314

Type
No.

T4114E
T4114M
T41158
T4115D
T4115E
T4115M
T4116B
T4116D
T4116M
T41178
T4117D
T4117M
T4120B
T4120D
T4120E
T4120F
T4120M
T4121B
T4121D
T4121E
T4121F
T4121M
T4126B
T4126D
T4126M
T47008
T4700D
T4700E
T4700F
T6000B
T6000C
T6000D
T6000E
T6000F
T6000M
T6001B
T6001C
T6001D
T6001E
T6001F
T6001M
T60068
T6006C
T6006D
T6006E
T6006M
T6260B
T6260C
T6260D
T6260E
T6260M
T6261B
T6261C
T6261D
T6261E
T6261M
T6401B
T6401D
T6401E
T6401F
T6401M
T6404B
T6404D
T6404E

IT(RMS)
(Max.)
A
10
10

1004

1195

1195
1195
1195
1195
1195
1195
1195
1195
459
459
459
459

487
487




Type
No.

T6405B
T6405D
T6405E
T64068
T6406D
T6406E
T6406M
T6407B
T6407D
T6407E
T6407M
T6411B
T6411D
T6411E
T6411F
T6411M
T6414B
T6414D
T6415B
T6415D
T6416B

605
605
605
607
607

607
607
607
607
607
601
601

601
601
605
605
605
605
607

IT(RMS)

Type
No.

T6416D
T6416M
T6417B
T6417D
T6417M
T6420B

T6420D
T6420E

T6420F

T6420M
T6421B

T6421D
T6421E
T6421F

T6421M
T6426B
T6426D
T6426M
T6427B
T6427D
T6427M

Triac Product Classification Chart

Page
No.

607
607
607
607
607
601
601
601
601
801
601
601
601
601
601
607
607
607
607
607
607

VDROM
(Max.)
v

400
600
200
400
600
200
400
500
50
600
200
400
500
50
600
200
400
600
200
400
600

PGm
w

IT(RMS)
(Max.)

File
No.

406
406
406
406
406
593
593
593
593
593

459
459
459
459
406
406
406
406
406
406

15




Silicon Controlled Rectifier Product Classification Chart

VDROM IT(RMS) VDROM IT(RMS)

Type Page (Max.) PGMm (Max.) File Type Page (Max.) PGM (Max.) File

No. No. \' w A No. No. No. v w ‘A No.
2N681 656 25 5 25 96 $2060D 613 400° 0.5 4 654
2N682* 656 50 5 25 96 S2060E 613 500" 0.5 4 654
2N683* 656 100 5 25 96 S2060F 613 50 0.5 4 654
2N684* 656 150 5 25 96 S2060M 613 600* 0.5 4 654
2N685* 656 200 5 25 96 $2060Q 613 15* 0.5 4 654
2N686* 656 250 5 25 96 $2060Y 613 30 0.5 4 654
2N687* 656 300 5 25 96 S2061A 613 100" 0.5 4 654
2N688* 656 400 5 25 96 S2061B 613 200° 0.5 4 654
2N689 656 500 5 25 96 S2061C 613 300 0.5 4 654
2N690* 656 600 5 25 96 S2061D 613 400* 05 4 654
2N3228 619 200° 13 5.0 114 S2061E 613 500 0.5 4 654
2N3525 619 400° 13 5.0 114 S2061F 613 50* 0.5 4 654
2N3650 663 100 40 35 408 S2061M 613 600" - 0.5 4 654
2N3651 663 200 40 35 408 $2061Q 613 15* 0.5 4 654
2N3652 663 300 40 35 408 S2061Y 613 30 0.5 4 654
2N3653 663 400 40 35 408 S2062A 613 100" 0.5 4 654
2N3654 663 50 40 35 724 S20628 613 200 0.5 4 654
2N3655 663 100 40 35 724 $2062C 613 300 0.5 4 654
2N3656 663 200 40 35 724 $2062D 613 400 0.5 4 654
2N3657 663 300 40 35 724 S2062E 613 500 0.5 4 654
2N3658 663 400 40 35 724 S2062F 613 50 0.5 4 654
2N3668 639 100° 40 125 116 S2062M 613 600" 0.5 4 654
2N3669 639 200 40 125 116 $2062Q 613 15* 0.5 4 654
2N3670 639 400 40 12,5 116 $2062Y 613 30* 0.5 4 654
2N3870 653 100 40 35 578 S2600B 616 200 40 7 496
2N3871 653 200 40 35 578 S2600D 616 400 40 7 496
2N3872 653 400 40 35 578 S2600M 616 600 40 7 496
2N3873 653 600 40 35 578 $2610B 616 200 40 7 496
2N3896 653 100 40 35 578 $2610D 616 400 40 7 496
2N3897 653 200 40 35 578 S2610M 616 600 40 7 496
2N3898 653 400 40 35 578 S2620B 616 200 40 7 496
2N3899 653 600 " 40 35 578 $2620D 616 400 40 7 496
2N4101 619 600 13 5.0 114 S2620M 616 600 40 7 496
2N4103 639 600 40 125 116 S2710B 619 200° 13 5.0t 266
2N6394 646 50 16 12 891 S2710D 619 400° 13 5.0t 266
2N6395 646 100 16 12 891 S2710M 619 600° 13 5.0 266
2N6396 646 200 16 12 891 S2800A 625 100 16 10 890
2N6397 646 400 16 12 891 $28008 625 200 16 10 890
2N6398 646 600 16 12 891 $2800C 625 300 16 10 890
2N6400 646 50 16 16 892 $2800D 625 400 16 10 890
2N6401 646 100 16 16 . 892 S2800E 625 500 16 10 890
2N6402 646 200 16 16 892 S2800F 625 50 16 10 890
2N6403 646 400 16 16 892 S2800M 625 600 16 10 890
2N6404 646 600 16 16 892 $2800S 625 700 16 10 890
C106A 610 100* 0.5 35 1005 S3060A 627 100" 05 3 1307
c106B 610 200* 0.5 35 1005 S3060B 627 200° 0.5 "3 1307
C106C 610 300° 0.5 35 1005 S3060D 627 400* 05 3 1307
c106D 610 400° 0.5 35 1005 S3060F 627 50 0.5 3 1307
C106E 610 500° 0.5 35 1005 S3060M 627 600* 0.5 3 1307
C106F 610 50" 0.5 35 1005 S3700B 630 200 13 5 306
C106M 610 600* 0.5 35 1005 $3700D 630 400 13 5 306
C122A 622 100 16 8 1173 S3700M 630 600 13 5 306
Cc1228 622 200 16 8 1173 S3701M 632 600 25 5 476
c122C 622 300 16 8 1173 $3702S 633 700 25 5 1315
Cc122D 622 . ' 400 16 8 1173 S3703SF 633 750 25 5 1315
C122E 622 500 16 8 1173 S3705M 633 600 25 5 1315
C122F 622 50 16 8 1173 S3706E 633 500 25 5 1315
c122M 622 600 16 8 1173 S3900Ef 636 500 25 8 938
S2060A 613 100* 0.5 4 654 S3900MFt 636 650 25 8 938
$20608 613 200 0.5 4 654 S3900St 636 700 25 8 938
S2060C 613 300" 0.5 4 654 S3900SFt 636 750 25 8 938
*JAN-type versions also avallable {IFRMS ‘VDRXM “VFBOM tITR - Integrated Thyristor/Rectifier

16




. VDROM

Type Page (Max.)
No. No. \"
S3901Mt 636 600
S3901MFt 636 650
$3901St 636 700
S4060A 642 100"
S4060B 642 200"
S4060C 642 300"
S4060D . 642 400"
S4060E 642 500"
S4060F 642 50
S4060M 642 600"
S4060N 642 800"

* 540605 642 700"
S4060U 642 25*
$58008 644 200
$5800C 644 300
$5800D 644 400
S5800E 644 500
S5800M 644 600
S6200A 650 100
$62008 650 200
$6200D 650 400
S6200M 650 600

TITR - Integrated Thyristor/Rectifier

Silicon Controlled Rectifier Product Classification Chart

IT(RMS)

PGm (Max.) File
w A No.
25 8 938
25 8 938
25 8 938
0.5 10 1306
0.5 10 1306
05 10 1306
0.5 10 1306
0.5 10 1306
0.5 10 1306
0.5 10 1306
0.5 10 1306
0.5 10 1306
0.5 10 1306
13 5 1051
13 5 1051
13 5 1051
13 5 1051

.13 5 1051
40 20 418
40 20 418
40 20 418
40 20 418
*VDRXM

Type
No.
$6210A
$62108
$6210D
$6210M
$6220A
$62208
$6220D
$6220M
$6420A
$64208
$6420D
$6420M
$6493M
S7310B
§7310C
$7310D
S7310E
S7310M
S7310N

S7410M

S7412M

Pag
No.
650
650
650
650
650
650
650
650
653
653
653
653
658
660
660
660
660
660
660
663
663

VDROM
(Max.)
v

100
200
400
600
100
200
400
600
100
200
400
600
600
200
300
400
500
600
800
600
600

IT(RMS)
(Max.)

File
No.

418
418
418
418
418
418
418
418
578
578
578
578
247

975
975
975
975
975
408
724
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Guide to Product Selection
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GUIDE TO PRODUCT SELECTION

Power Transistors Product Matrix

Hometaxial-Base (Single-Diffused) N-P-N Types

20

Icmax.=15A | Icmax.=4A Icmax.=4 A Icmax.=3 A Icmax.=3 A icmax.=7 A
frtyp. = 1.5 MHz | frtyp. =1 MHz | frtyp. =1 MHz | frtyp. = 0.8 MHz| fytyp. = 0.8 MHz | fytyp. = 1 MHz
TO-205MD/TO-39  TO-213MA/TO-66 TO-220 TO-213MA/TO-66 TO-220 TO-220

2N1482 2N3054 2N5298 2N3441 2N6478 2N5496
Family Family Family Family Family Family
BDX24
2N1479 40250 2N5296 2N6263 RCA3441 2N5490
VCEQ =40V VCEO =40V VCEO =40V VCeo =120V | Vcgpo =120V Vceo=40V
hgg = 20-60 hfg = 25-100 hgg = 30-120 hgg = 20-100 hfg = 20-150 hgg = 20-100
@0.2A @15A @1A @05A @05A @2A
Pr=5W Pr=29W PT=36W Pr=20W PT=36W PT=50 W
2N1482 2N3054 2N5298 2N3441 2N6477 2N5492
VCeEo=55V | VCeQ=55V VCEO =60V VCEO=140V | Vcgp =120V VCEO =55V
hfg = 35-100 hgg = 25-150 hfg = 20-80 hfg = 25-100 hfg = 25-150 hgg = 20-100
@0.2A @05A @15A @05A @1A @25A
PT=5W PT=25W PT=36W PT=25W PT=50W PT=50W
40348 2N6261 2N5294 2N6264 2N6478 2N5496
VCEO =65V VCEO =80V VCEO =70V VCEO =150V | VCep =140V VCEO =70V
hfg = 30-125 hfg = 25-100 hgg = 30-120 hFg = 20-60 hFg = 25-150 hFg = 20-100
@03A @15A @05A @1A @1A @35A
PT=875W PT=50W PT=36W PT=50W PT=50W PT=50W

Icmax.=15A | icmax.=16 A | Iicmax.=10A | Icmax.=30A | Icmax.=16 A
frtyp. = 1.5 MHz |fTtyp. = 1.5 MHz | fTtyp. = 0.4 MHz | fytyp. = 1.5 MHz | ftyp. = 0.7 MHz
TO-204MA/TO-3 TO-220 TO-204MA/TO-3|TO-204MA/TO-3|TO-204MA/TO-3

2N3055 2N6103 2N3442 2N3772 2N3773
Family Family Family Family Family
2N6371 2N6103 2N4347 2N3771 2N4348
VCeEp =40V VCEO =40V Vceo =120V VCEO =40V VCeo =120V
hrg = 15-60 hgg = 15-60 hgg = 15-60 hFg = 15-60 hfg = 15-60
@8A @8A @2A @15A @5A
PT=117W PT=75W PT=100W PT =150 W PT=120W
BD182 BDY37
2N3055 2N6099 2N3442 2N3772 2N3773
Vceo =60V VCEOQ =60V VCeo =140V Vceo =60V VCEQ =140V
hfg = 20-70 hgg = 20-80 hFg = 20-70 hfg = 15-60 hFg = 15-60
@4A @4A @3A @10A @8A
PT=115W PT=75W Pr=117W PT=150 W PT=150W
2N6254 2N6101 2N6262 RCS258 2N6259
VCEO =80V VCEO=70V | Vcepo=150V | VCep=60V | Vcgo =150V
hfg = 20-70 hfg = 20-80 hfg = 20-70 hFg = 15-60 hFg = 15-60
@5A @5A @3A @10A @8A
PT=150 W PT=75W PT=150 W PT=250W Pt =250 W




Epitaxial-Base N-P-N and P-N-P Types

GUIDE TO PRODUCT SELECTION

Power Transistors Product Matrix

Icmax.=-3.5A | Icmax.=6A Icmax.=-6A | Icmax.=7A | Icmax.=-TA | Icmax.=15A | Icmax.=15A
frtyp. = 20 MHz | fytyp. =8 MHz | frtyp. = 10 MHz| fytyp. =8 MHz | fytyp. = 10 MHz | fytyp. =6 MHz | fytyp. = 8 MHz
T0-205MD/TO-39 | TO-213MA/T0O-66| TO-213MA/TO-66 TO-220 TO-220 TO-204MA/TO-3|TO-204MA/TO-3
2N5783 2N6374 2N5954 2N6292 2N6107 2N3716 2N6472
Family Family Family Family Family Family Family
P-N-P N-P-N P-N-P N-P-N P-N-P N-P-N N-P-N
2N5783 2N6374 2N5956 2N6669 2N6111 2N6569 2N6470
VCeo=-40V | VCe0o=40V | VCeo=-40V Vceo=30V | Vcep=-30V VCep =40V VCEO =40V
-hFg =20-100 hFg = 20-100 hgg = 20-100 hFg = 20-100 hgg = 30-150 hfg = 15-120 hEg = 20-150
@-16A @3A @-3A @SA @-3A @4A @5A

PT=10W PT=40W PT=40W PT=40W Pr=40W PT=100W PT=125W
2N5782 2N6372 2N5954 2N6292 2N6107 2N3055 2N6471
VCEO=-50V | VCeo =80V VCeEo =-80V Vceo=70V VCeEOQ=-70V Vceo =60V VCEO =60V
hgg = 20-100 hgg = 20-100 hgg = 20-100 heg = 30-150 hgg = 30-150 hgg =20-70 hfg = 20-150
@-12A @2A @-2A @2A @-2A @4A @5A
PT=10W PT=40W PT=40W PT=40W PT=40W PT=115W PT=125W
2N5781 2N6465 2N6467 2N6473 2N6475 2N3716 2N6472
Vceo=-65V | Vceo=80V | Vcgpo=-100V | VCep=100V | Vcgpo=-100V | -VCcgeo =80V VCEO =80V
hgg = 20-100 hfg = 15-150 hgg = 15-150 hgg = 15-150 hfg = 15-150 hpg =30 hgg = 20-150
@-1A @15A @-15A @15A @-15A @3A @5A
PT=10W PT=40W PT=40W PT=40W PT=40W PT=150 W PT=125W
2N6466 2N6468 2N6474 2N6476 2N5878
Vceo =120V | VCEO=-180V | VCEO =120V | VCEp=-120V | VCgpo=80V
hfg = 15-150 hgg = 15-150 hgg = 15-150 hfg = 15-150 hgg = 20-100
@15A @-15A @15A @-15A @4A
Pr=40W PT=40W PT=40W PT=40W PT=150 W
Icmax.=-15A | Icmax.=15A | Icmax.=-15A | Icmax.=30A | Icmax.=20A | Icmax.=-20A
frtyp. = 16 MHz | fytyp. =8 MHz | fytyp. =8 MHz | frtyp. =8 MHz | frtyp.=4 MHz | fytyp. =4 MHz
TO-204MA/TO-3 TO-220 TO-220 TO-204MA/TO-3|TO-204MA/TO-3| TO-204MA/TO-3
2N6247 2N6488 2N6491 2N5303 RCAB8638 RCA9116
Family Family Family Family Family Family
P-N-P N-P-N P-N-P N-P-N N-P-N P-N-P
2N6594 2N6486 2N6489 2N5301 RCAB638E RCA9116E
VCepo =-40V Vceo =40V VCeo =-40V Vceo=40V | VCEp=100V | Vcgo=-100V
hfg = 15-200 hFg = 20-150 hfg = 20-150 hfg = 15-60 hgg = 10-100 hfg = 10-100
@-4A @5A @-5A @15A @75A @-75A
PT=100W PT=75W PT=75W PT=200W PT=200W PT=200W
2N5875 2N6487 2N6490 2N5302 .RCA3773 2N6609
VCeEO=-60V | VCEO=60V | VCeo=-60V Vceo=60V | VCEO=140V | Vceo =-140V
hgg = 20-100 hgg = 20-150 hgg = 20-150 hfg = 15-60 hfg = 15-60 hfg = 15-60
@-4A @5A @-5A @15A @8A @-8A
PT=150W PT=75W PT=75W PT=200W PT=150W PT=150 W
2N5880 2N6488 2N6491 2N5303 RCA8638C RCA9116C
VCEO=-80V | VCEO=80V | VCEO=-80V | VCEO=80V | VCEO=140V | VCEO =-140V
heg =20-100 hfg = 20-150 hfg = 20-150 hfg = 15-60 hfg = 25-150 hfg = 25-150
@-6A @5A @-5A @10A @5A @-5A
PT=160W PT=75W PT=75W PT=200W PT=200W PT=200W
2N6248 MJ15003 MJ15004
VCEQ =-100V VCeEo =140V | Vocgo=-140V
hgg = 20-100 hfg = 25-150 hfg = 25-150
@-5A @5A @-5A
PT=125W PT=250W PT=250W
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GUIDE TO PRODUCT SELECTION

Power Transistors Product Matrix

High-Speed-Switching N-P-N and P-N-P Types

22

Icmax.=1A | Icmax.=-1A | Icmax.=2A | Icmax.=-2A Icmax.=7A
frtyp. = 100 MHz|fTtyp. = 100 MHz| frtyp. = 75 MHz | fytyp. = 75 MHz | frtyp. = 100 MH:
TO-205MD/TO-39| TO-205MD/TO-38 TO-205MD/TO-38| TO-205MD/TO-39| TO-213MA/T0O-68
2N2102 2N4038 2N5320 2N5322 2N3879
Family Family Family Family Family
N-P-N P-N-P N-P-N P-N-P N-P-N
2N3053 2N4037 2NS5321 2N5323 2N5202
VCeo=40V | VCEO=-40V | VCeo=50V | VCe0=-50V | Vcgo=50V
hfg = 50-250 hgEg = 50-250 hgEg = 40-250 hfg = 40-250 hfg = 10-100
@O0.15A @-0.15A @05A @-05A @4A
PT=5W Pr=7W Pr=10W PT=10W PT=35W
2N2270 2N4036 2N5320 2N5322 2N3878
Vceo =45V | VCeEo=-65V VCEO=75V | VCEO=-75V | VCeo=50V
- hpg = 50-200 hfg = 40-140 hfg = 30-130 hgg = 30-130 hgg = 20 min.
@0.15A @-0.15A @05A @-05A @4A
PT=5W PT=7W Pr=10W PT=10W PT=35W
2N2102 2N4314 2N3879
Vceo =65V | VCep=-65V VCeo =75V
hgg = 40-120 hfg = 50-250 hfg = 20-80
@0.15A @-0.15A @4A
PT=5W PT=7W PT=35W
2N2405 - 2N6500
VCEO =90V VCEO =90V
hgg = 60-200 hfrg = 15-60
@0.15A @3A
PT=5W PT=35W
Icmax.=7A | Icmax.=12A | icmax.=20A | Icmax.=30A | Icmax.=25A Icmax. =50 A
frtyp. = 100 MHz|frtyp. = 150 MHz| fTtyp. = 90 MHz |ftyp. = 100 MHz| frtyp. = 50 MHz | fTtyp. = 100 MHz
TO-220 Radial Pkg. |TO-204MA/TO-3{T0O-204MA/TO-3|TO-204MA/T0O-3| Modified TO-3
2N6704 2N6480 2N5038 2N5671 2N6688 2N6033
Family Family Family Family Family Family
N-P-N N-P-N N-P-N N-P-N N-P-N N-P-N
BUWBG4A
2N6702 2N6479 2N5039 2N5671 2N6686 2N6032
Vceo =90V VCEOQ =60V VCEO =75V | VCE0=120V | VCep =160V Vceo=90V
hfg =20 min. hgg = 20-300 hrg =20-100 hrpe =20 min. | hfg =15 min. hfg = 10-50
@5A @12A @10A @20A @25A @50A
PT=50W PT=87TW Pt =140W PT=140 W PT=200W PT=140W
BUWe4B
2N6703 2N6480 2N5038 2N5672 2N6687 2N6033
Vceo=110V | VCeo=80V Vceo=90V VCEO=90V | VcE0=180V | Vcgpo=120V
hgg = 20 min. hrg = 20-300 hfFg = 20-100 hpg=20min. | hpg=15min. hfg = 10-50
@5A @12A @12A @20A @25A @40A
PT=50W PT=87W PT=140W Pr=140W PT=200W PT.=140W
BUWE4C
2N6704 2N6354 2N6688
VCceo =130V Vceo =120V VCEO =200V
hgg = 20 min. hrg =10-100 heg = 15 min.
@5A @10A @25A
PT=50W Pr=140W PT=200W




High-Voltage N-P-N and P-N-P Types

GUIDE TO PRODUCT SELECTION

Power Transistors Product Matrix

Icmax. = 1A Icmax. = -1 A Icmax.=5A Icmax.=-5 A Icmax.=7A Icmax.=5A
frtyp. = 25 MHz | frtyp. = 35 MHz | fTtyp. = 25 MHz | tytyp. =30 MHz | frtyp. =7 MHz | frtyp. =5 MHz
TO-205MD/T0-39| TO-205MD/TO-39| TO-213MA/T0-68 | TO-213MA/TO-68| TO-213MA/TO-66 | TO-204MA/TO-3
2N3439 2N5415 2N3585 2N6213 2N6079 2N5240
Family Family Family Family Family Family
N-P-N P-N-P N-P-N P-N-P N-P-N N-P-N
40346 RCA1A16 2N3583 2N6211 2N6078 2N5239
VCer=175V | VCeo=-100V | VCeo =175V | VCE0=-225V | VCEQO =250V | VCcep =225V
hpg =25 hfg = 40-250 hgg = 40-200 hrg = 10-100 hfrg = 12-70 hfFg = 20-80
@ 10 mA @-10mA @0.75A @-1A @12A @2A
PT=10W PT=10W PT=35W PT=35W PT=45W Pr=100W
2N3440 2N5415 2N3584 2N6213 2N6077 2N5240
VCeEO =250V | VCEO=-200V | VCEO =250V | VCEO=-350V | VCEO =275V | VCEO =300V
hgg = 40-160 hfg = 35-150 hfg = 25-100 hpg = 10-100 hfg = 12-70 hgg = 20-80
@20 mA @ -50 mA @1A @-1A @2A @2A
Pr=10W PT=10W PT=35W PT=35W PT=45W PT=100 W
2N3439 2N5416 ' 2N3585 2N6214 2N6079 2N5840
Vceo =350V [ VCeo=-300V | VcE0 =300V | VcEO=-400V | VCEO =350V | VCEQ =350V
hfg = 40-160 hrg = 30-120 hfg = 25-100 hfFg =10-100 hpg = 12-50 hfg = 10-50
@20 mA @ -50 mA @1A @-1A @12A ‘@2A
PT=10W PT=10W PT=35W PT=35W PT=45W PT=100W
Icmax.=10A Icmax.=8 A Icmax.=7 A Icmax. =10 A Icmax.=8A Icmax. = 15 Icmax.=15 A
frtyp. = 6 MHz | fTtyp. = 15 MHz | frtyp. = 2 MHz | fTtyp. = 20 MHz | fTtyp. = 20 MHz | fTtyp. = 20 MHz | fTtyp. = 20 MHz
TO-204MA/TO-3|TO-204MA/TO-3|TO-204MA/TO-3{TO-204MA/TO-3|TO-204MA/TO-3 | TO-204MA/TO-3| TO-211MA/TO-61
2N6251 2N6308 2N6510 RCA8766 2N6673 2N6678 2N6693
Family Family Family Family Family Family Family
N-P-N N-P-N N-P-N N-P-N N-P-N N-P-N N-P-N
2N6249 2N6306 2N6510 RCA8766 2N6671m 2N6674m 2N6689m
VCEO =200V | VCEO=250V-| VCEO =200V | VCEO =350V | VCEO =300V | VCgp=300V | VCcgp=300V
hfg = 10-50 hgg = 15-75 hfg = 10-50 hfrg =100 hrg = 10-40 hfg = 8-20 hfg = 8-20
@10A @3A @3A @6A @5A @10A @10A
PT=175W PT=125W PT=120W PT =150 W PT=100W PT=175W PT=175W
2N6250 2N6307 2N6514 RCA8766B 2N66728 2N6676m 2N6690"
VCEO =275V | VCEO =300V | VcEp=300V | VCEQ =400V | VCEQ =350V | VCE0=300V | VCEp =400V
hfg = 8-50 hgg = 15-75 hgg = 10-50 hgg =100 hfg = 10-40 hpe=8 hfg = 8-20
‘@10A @3A @5A @6A @5A @15A @10A
PT=175W Pr=125 W PT=120W PT=150W PT=150W PT=175W PT=175W
2N6251 2N6308 2N6513 RCAB8766D 2N6673w 2N66788 2N6693®
VCEO=350V | VcE0 =350V | VCE0 =350V | VCEQ =450V | VCEQ =400V VCEQ =400V | VCEQO =400V
hfg = 6-50 hfg = 12-60 hrg = 10-50 hgg =100 hgrg = 10-40 hpe=8 hrpg=8
@10A @3A @4A @6A @5A @15A @15A
PT=175W PT=125W PT=120W PT =150 W PT=150 W PT=175W PT=175W

® SwitchMax transistor.
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Power Transistors Product Matrix

Monolithic Darlington N-P-N and P-N-P Types

24

Icmax.=-10A | icmax.=10A | Icmax.=10A | icmax.=-10A | Icmax.=20A | Icmax.=-20A | Icmax.=8A | Icmax.=10A
frtyp. = 40 MHz | frtyp. = 60 MHz | frtyp. = 60 MHz | frtyp. = 40 MHz | fTtyp. = 15 MHz | fytyp. = 50 MHz | fytyp. = 60 MHz | fytyp. = 20 MHz
TO-220 T0-220 TO-204MA/TO-3| TO-204MA/TO-3| TO-204MA/TO-3 | TO-204MA/TO-3| TO-213MA/TO-66| TO-204MA/TO-3
2N6668 2N6388 2N6385 2N6650 2N6284 2N6287 2N6537 RCAB8766
Family Family Family Family Family Family Family Family
P-N-P N-P-N N-P-N P-N-P N-P-N P-N-P N-P-N N-P-N
2N6666 2N6386 2N6055 2N6648 2N6282 2N6285 2N6534 RCAB8766
VCEO=-40V | VCgo =40V VCEO=60V | VCEO=-40V | VCep =60V VCEO=-60V | VCEO=80V | VCED =350V
hFg = 1k-20k hFg = 1k-20k | hFg = 0.75k-18k | hpg =1k-20k | hpg = 0.75k-18k | hpg = 0.75k-18k | hfg = 1k-10k hrg =100
@-3A @3A @4A @-5A @10A @-10A @S5A @6A
Py=65W PT=65W PT=100W Pr=70W PT=160W PT=160W PT=36W PT=150 W
2N6667 2N6387 2N6383 2N6649 2N6283 2N6286 2N6535 RCA8766B
VCEO=-60V | VCEO=60V VCEO =40V VCeEo=-60V | Vcgpo=80V VCEO=-80V | VCEp=100V | Voo =400V
hFg = 1k-20k hrg = 1k-20k hfg = 1k-20k hrg = 1k-20k | hpg = 0.75k-18k | hFg = 0.75k-18k | hFg = 0.5k-10k hrg =100
@-5A @5A @5A @-5A @10A @-10A @3A @6A
PT=65W PT=65W Pr=100W PT=70W Pr=160W PT=160W PT=36W PT=150 W
2N6668 2N6388 2N6385 2N6650 2N6284 2N6287 2N6536 RCA8766D
Vceo=-80V | Vcgpo=80V VCEO=80V | VCEO=-80V | VCEO =100V | VCEO=-100V | VCEO =100V | VCEO =450V
hfg = 1k-20k hgg = 1k-20k hfg = 1k-20k hfFg = 1k-20k | hpg =0.75k-18k | hFg = 0.75k-18k | hfg = 1k-10k hFg =100
@-5A @5A @5A @-5A @10A @-10A @5A @6A
PT=65W PT=65W PT=100W PT=70W PT=160 W Pr=160W PT=36W PT=150W
2N6533 2N6578 2N6537
VCep =120V | Vcep =120V Vcepo=120V:
hFEg = 1k-20k hgg = 2k-20k hrg = 1k-10k
@3A @4A @3A
PT=65W PT=120W PT=36W
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Transistors for Audio-Amplifier Applications

rca |MPN rca | NPN
or Package H 1~/V V P ol Pack H 1c/V \Y P
Types | pnp FE[ 'C'VCE CER T Types | pup | oo 0%¢ FE c/Vce CER T
Full Complementary Output Darlington Pairs Quasi Complementary Output Transistors (Cont’d)
e b To3 Ay 8Oy ool BDS50B  NPN TO-204MA 10  2A/4V 275V 150W
BDX33  NPN TO-220 750 4A/3V 100V 70W BUX18 , NN TO3 10 aA/3v 375V 1200
Bbx3a PNP TO.390 720 antav Sieov row RCA1A03 NPN TO-39 70 0.3A/4V 95V 10W
2N6284  PNP TO-3 750 —10A/-3V  —100V 160W RCATAD4  PNP  TO-39 70 -03A/-4V 95V 10W
2N6287  NPN TO-3 750 10A/3V 100V 160W RCA1A05  PNP  TO-39 50 ~0.15A/-4v —75V  7W
RCA1A06 NPN TO-39 50 0.15A/4V 75V 5W
F - RCA1B01 NPN TO-3 20  4A/4V 95V 115W
Full Complementary Output Transistor Pairs AGATE04 NPN TOS3 5 2amEv 200V 150w
2N3055 NPN TO-3 20 4A/4V 70V 115W RCA1B05 NPN TO-3 15 2A/BV 250V 150W
BDX18 PNP  TO-3 20 —4A/-4V  —70V 115W RCA1B06 NPN TO-3 10 4A/4V 100V 150W
2N6292 NPN TO-220 30  3A/4V 80V 40W RCA1B09 NPN TO-3 4 2A/5V 250V 150W
2N6107 PNP  T0O-220 30 -3A/-4V  —80V 40W RCA1C03 NPN T0-220 50  1A/4V 100V 40W
2N6488 NPN TO-220 20 5A/4V 85 75W RCA1C04 PNP TO-220 50 —1A/—4V  —100V 40W
2N6491 PNP  TO-220 20 -5A/-4V -85V 75W RCA1C09 NPN TO-220 20  4A/4V 65V 75W
BD239-243 NPN T0-220 15 3A/4V 100V 70W RCA1C12 NPN T0-220 40 1A/2V 120V 40W
BD240-244 PNP T0-220 15 -3A/-4V  —100V 70W RCA1C13  PNP TO-220 40  —1A2V —120V  40W
RCATA05 PNP TO-39 50 -0.15A/-4V —75V TW
RCA1A06 NPN TO-39 50 0.15A/4V 75V 5W - - -
RCA1C05 NPN TO-220AB 20  3A/4V 50V 40W Complementary Driver Pairs/Predrivers
RCA1C06 PNP TO-220AB 20 —3A/—4V  —50V  40W -
BD750  PNP TO-204MA 15 —7.5A/—2V —100V 200W NG NPN 1038 AN oy ow
BD751 NPN TO-204MA 15  7.5A/2V 100V 200W IN4036 PNP  TO.39 50  015A/10V 65V 7W
BD750C  PNP TO-204MA 25 —5A/—2V  —140V 250W : : _
BD751C  NPN TO-204MA 25  5A/2V 140V 250W 2N5320 NPN - TO-39 40 0.5A/4V 9oV 10w
BD500 PNP TO-220AB 15 —5A/—4V 55V 75W 2N5322 PNP TO-39 40 —05A/-4v —-90V 10W
BD500B  PNP TO-220AB 20 —3.5A/—4V -85V 75W 2N5415 PNP  TO-39 20 -50mA/-10V—-300V 10W
BD5018B NPN TO-220AB 20  3.5A/4V 85V 75W BD239-243 NPN T0-220 15 3A/4v 100V 70W
RCA1C10 NPN TO0-220 50 1.5A/4V 40V 40W BD240-244 PNP TO-220 15 —-3A/-4V —100V 70W
RCA1C11  PNP TO-220 50 —15A/—4V  —40V 40W RCATAQ1  NPN TO-39 40  0.01A/4v 70V SW
RCA8638C NPN TO-3 15 8A/4AV 140V 200W RCA1A09 NPN TO-39 20 001A/10V 175V 10W
RCA9116C PNP TO-3 15 —8A/4V —140V 200W RCA1A10 PNP TO-39 40  —0.01A/—10V—175V 10W
RCA8638C NPN TO-3 15 BA/4V 140V 200W RCATA15 NPN TO-39 20  0.01A/10V 100V  10W
RCA9116C PNP TO-3 15 _sa/av 140V 200w RCA1A16 PNP TO-39 40  —0.01A/—10V—100V 10W
: _ RCA1E02 NPN TO-66 30 0.3A/2V 175V 35W
Quasi Complementary Output Transistors RCA1E03  PNP  TO-66 30 -03A/-2v  -175V 35W
2N3055 NPN TO-3 20 4A/4V 70V 115W
05 xial) NP TO-3 20 5A/4V 8oV 150w Protection Gircuit T
2N3442  NPN TO-3 20 3A2V 150V 150W ro ectalonN lrcmt3 ypes
: RCA1A1 PN TO-39 40  001A/4V 10V 5W
N3 NN Tos L oy 2w RCA1A19 PNP TO-39 40 -001A/—4V —10V 7W
2N5298 NPN TO-220 20 5A/4V 75V 75W
2N5496 NPN TO-220 20 35A/4V 70V 36W
2N6103 NPN TO-3 20 5A/4V 75V 75W
2N6292 NPN TO-220 30 25A/4V 80V 40W ;
2N6488  NPN TO220 20  5A/4V 90V 75W Input Device Types
2N6510 NPN TO-3 10 4A/3V 300V 120W RCA1A02 PNP TO-39 30 —0.1A/—10V —50V 7W
BD550 NPN TO-204MA 15  4A/4V 130V 150W RCA1A11  NPN TO-39 40  001A/10V 175V  10W
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Power Hybrid Comparison Chart

Multi-Purpose High-Power Operational Amplifiers

HC2000H
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92CS-17574R2
Schematic diagram of type HC2000H operational amplifier.

HC2000H - Applications

Motor control, magnetic-deflection amplifiers, solenoid
driver, low-frequency oscillator amplifier, voltage regu-
lators, constant current source, inverting and non-inverting
unity-gain amplifier.

HC2500
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*ELECTRICALLY ISOLATED FROM INTERNAL CIRCUITRY.

92cs-21077R1

Schematic diagram of type HC2500 operational amplifier.

HC2500 — Applications

Low-distortion, high-power amplifiers for audio and other
end uses where internal overload protection is not required.

Ratings and Features for HC2000H and HC2500 .

Ratings:

SUPPLY VOLTAGE:
Between leads 1 and 10

OUTPUT CURRENT (peak)

Features:

Bandwidth: 30 kHz at 60 W v
High power output: up to 100 W (rms)

Single or split power supply:
80 to 75 V single, 15 to +37.5 V split

OPERATING TEMPERATURE RANGE . . . -55 to +1500C

COMPARISON CHART

- OUTPUT
IM DIST. OPERATING FREQUENCY COMMUTATING
TYPE @200 mw | PROTECTION MODE COMPENSATION DIODES
NETWORK
. LC FILTER
HC2000H 0.6% YES CLASS B on OUTPUT YES

C2500 06% NO - CAPACITOR ON NO

H 0.06 CLASS AB SIGNAL TERMINALS

Socket for both types: RCA part DG-293A, or
Electronic Essentials, 210 Elizabeth St., New York, N.Y. 10012, Part No. MS5-1000
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Triac Product Matrix

RCA TO-205MA/TO-5 Mod. TO-205MA/TO-5 With TO-202AB
Triacs Modified Heat Radiator VERSATAB
IT(RMS) 2.5A 2.5A 2.5A 2.5A 2.5A 2.5A 2.5A 2.5A 2.5A 2.5A
ITsm(60 Hz) 25A 25A 25A 25A 25A 25A 25A 25A 25A 25A
Vprom(V) 50 T2300F | T2301F |T2302F | T2303F | T2310F | T2311F | T2312F |T2313F |T2320F | T2327F
100 T2300A| T2301A | T2302A | 2N5754 [ T2310A | T2311A [ T2312A | T2313A |T2320A | T2327A
200 T23008| T2301B | T23028B | 2N5755 | T2310B | T2311B | T2312B [T2313B [T2320B | T2327B
'.g 300 T2320C | T2327C
B 400 T2300D| T2301D |T2302D | 2N5756 | T2310D | T2311D | T2312D | T2313D |T2320D | T2327D
& 500 T2320E | T2327E
600 2N5757 T2313M
IGT(MA) 1+, - 3 4 10 25 3 4 10 25 3 5
-t 3 4 10 40 3 4 10 40 3 5
VGTiV) All Modes 2.2 2.2 2.2 2.2 2.2 2.2 2.2 2.2 2.2 2.2
2 | Vorom(v) 100 T2306A T2316A
F] 5 200 T23068 T23168
S g 400 T2306D T2316D
gw IGT(mA) I+t 45 45
N VgT(V) 1+t 1.5 1.5
IT(RMS) 0.5A 0.5A
- Vprom(V) 200 T23048B | T23058
g-.g 400 T2304D | T2305D
& 3| IgT(mA) 1+, - 10 25
< Qo
o -t 10 40
VgTV) All Modes 22 2.2
TO-213MA//
TO-66
RCA TO-202AB TO-213MA/ | with Heat TO-220AB
Triacs VERSATAB TO-66 Radiator VERSAWATT
ISOWATT™
IT(RMS) 2.5A 2.5A 6A 15A 6A 6A 6A 8A 8A 8A
ITSMm(60 Hz) 25A 25A 100A | 100A 100A 60A 80A 100A | 100A" 100A
Vprom(V) 50 T2322F | T2323F T2801F | T2800F | T2802F | T2850F
100 T2322A[ T2323A T2801A | T2800A | T2802A | T2850A
'-2 200 T2322B| 723238 |T2700B | T4700B | T2710B | T2500B | T28018 | T2800B | T28028B | T2850B
- 300 T2322C| T2323C T2801C | T2800C | T2802C
:,,‘3 400 T2322D| T2323D |T2700D | T4700D| T2710D |T2500D| T2801D | T2800D | T2802D | T2850D
500 T2322E | T2323E T2801E | T2800E | T2802E | T2850E
600 T2801M| T2800M | T2802M | T2850M
1GT(MA) 1+, - 10 25 25 30 25 25 80 25 50 25
-, it 10 40 40 80 40 60 — 60 — 60
VGT(V) All Modes 2.2 2.2 2.2 25 2.2 25 4,04 25 254 2.5
[} Vprom(V) 100
_‘_-3.5 200 T2706B [T4706B | T2716B |T2506B T2806B | T2856B
>°*§‘ 400 T2706D | T4706D | T2716D [T2506D T2806D | T2856D
gw IgT(mA) 1+t 45 45 45 45 45 45
N VgT(V) I 1.5 15 15 15 1.5 1.5
*ISOWATT — Mounting tab electrically isolated from electrodes - A% 11 only
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Triac Product Matrix

RCA TO-220AB
Triacs VERSAWATT
IT(RMS) 6A 10A 6A 8A 10A 12A 12A 12A
1Tsm(60 Hz) 80A 120A 80A 100A 110A 115A 120A | 120A
Vprom(V) 50
100
) 200 SC141B [ SC146B BTA22B |BTA23B [2N6342A[2N6346A
8 300 BTA20C |BTA21C | BTA22C [BTA23C
§ 400 SC141D | SC146D | BTA20D |BTA21D | BTA22D [BTA23D [2N6343A[2N6347A
@ 500 SC141E [ SC146E | BTA20E |BTA21E | BTA22E [BTA23E
600 SC141M | SC146M BTA22M |BTA23M [2N6344A[2N6348A]
1GT(mMA) I+ 50 50 80 35 25 25 50 50
I, i+ 50 @ 50 ¢ - - 60 60 - 75
VGT(V) All Modes 25 25 4 25 2.5 25 2 25
';'only
RCA Press-Fit Stud Isolated TO-220AB
Triacs (TO-203AA) Stud VERSAWATT
IT(RMS) 10A 15A 10 15 10A 15A 15A 15A
ITsm(60 Hz) 100A 100A 100A 100A 100A | 100A. 150A 150A
Vprom(V] 50 T4101F |T4100F T4111F |T4110F [T4121F |T4120F
100
B 200 2N5567 |2N5571 2N5569 2N5573 [T4121B [T4120B |[MAC154 |MAC15A4
K 300 T4121D [T4120D [MAC15-6 |MAC15A-6
§ 400 2N5568 |2N5572 2N5570 [2N5574 |T4121E [T4120E
@ 500 T4101E |T4100E T4111E | T4110E |T4121M [T4120M [MAC15-8 |MAC15A-8
600 T4101M | T4100M T4111M | T4110M :
IGT(mA) I+, 11 25 50 25 50 | 25 50 50 50
- 40 80 40 80 40 80 - 75
VGT(V) All Modes 2.5 25 2.5 2.5 25 25 2 25
g |VDROMIV) 200 T41068 T4117B [T4116B T4126B
%.5 400 T4106D T4117D [T4116D T4126D
> 'é 600 T4106M T4126M
@ |IgT(mA) 0+ 45 45 45 45
N VgtV All Modes 15 1.5 1.5 1.5
IT(RMS) 6A 10A 15A
~ § |VDROMV) 200 T41158 |T4114B [ T4113B
g'g 400 T4115D |T4114D | T4113D
e §_ 1GT(mA) 1+, 11 50 50 50
() -, 80 80 80
VGTIV) All Modes 25 2.5 25
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Triac Product Matrix

RCA TO-220AB TO-238AA
Triacs VERSAWATT | Quick-Connect Press-Fit Stud Isolated Stud
IT(RMS) 16A 16A 25A 25A 30A 30A 30A 40A 30A 40A
ITSM(60 Hz) 150A 150A 300A 300A 300A | 300A | 300A 300A 300A 300A
Vprom(V) 5o T6000F |T6001F " |T6401F T6411F T6421F | T6420F
100
B 200 T6000B |T6001B | T6260B | T6261B | T6401B |2N5441 | T6411B 2N5444 | T6421B | T6420B
-E 300 T6000C [T6001C | T6260C | T6261C
‘.:.; 400 T6000D |T6001D | T6260D | T6261D | T6401D [2N5442 | T6411D 2N5445 | T6421D| T6420D
500 T6000E |T6001E | T6260E | T6261E | T6401E T6411E T6421E | T6420E
600 T6000M | T6001M| T6260M| T6261M | T6401M |2N5443 | T6411M 2N5446 | T6421M| T6420M
1GT(MA) 1, - 50 80 50 80 50 50 50 50 50 50
-, 1+ 80 — 80 - 80 80 80 80 80 80
VGTIV) All Modes 2.5 3 2.5 3 2.5 2.5 25 25 2.5 2.5
Vprom(V) 200 T60068 T6407B |T6406B | T6417B T6416B | T6427B | T6426B
g, 300 T6006C
S 400 T6006D T6407D |T6406D | T6417D T6416D | T6427D| T6426D
3S g 500 T6006E
°n 600 T6006M T6407M | T6406M| T6417M T6416M [T6427M| T6426M
N [leTimAl 1t 45 a5 45 45 45 45 45
VGT(V) All Modes 1.5 1.5 1.5 1.5 1.5 1.5 1.5
IT(RMS) 25A 40A 25A 25A 40A
Vprom(V) 200 T6405B T6404B | T6415B | 2N5806 | T6414B
« 400 T6405D |T6404D | T6415D | 2N5807 | T6414D
s 500 2N5808
g g 600 2N5809
¥ & [lermAr = 80 80 80 80 80
-, 1+ 120 120 120 150" | 120
VGT(V) All Modes 3 3 3 254 3

44V for 11T mode

"80 mA for |- mode
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SCR Product Matrix

RCA TO-202AB TO-220AB
SCR's TO-8 VERSATAB VERSAWATT TO-213MA/TO-66
FTO* FTO* FTO* FTO*
IT(RMS) 2A 3A 4A 4A 4A aA 5A 5A 5A 5A
1Tsm(60 Hz) 60A 20A | 20A 35A 35A 35A 60A 80A 80A 75A (Ipm)
VDROM 15 $2060Q |S2061Q | 52062Q
30 S2060Y |S2061Y | S2062Y
50 S3060F | C106F |S2060F |S2061F | S2062F
100 S3060A | C106A |S2060A |S2061A | S2062A
200 2N3528 | S3060B | C106B |S2060B |S2061B | S2062B | 2N3228 $37008
300 — |s2060C [s2061C | s2062C
400 2N3529 | S3060D | C106D |S2060D |S2061D | S2062D| 2N3525 $3700D
500 C106E |S2060E |S2061E | S2062E S3706E
600 2N4102 | S3060M | C106M |S2060M [S2061M | S2062M| 2N4101 | S3705M | S3700M | S3701M
IGT(mA) 15 2 0.2 0.2 0.5 2 15 30 40 35
VGT(V) 2 1.5 0.8 0.8 0.8 0.8 2 4 3.5 4
Low-Pro- 0-205MA/
TO-213MA/ file Mod. {TO-205MA/| TO-5 With
RCA TO-66 With TO-220AB {TO-205MA/|TO-5 With Heat
SCR's TO-213MA/TO-66| Heat Rad. | VERSAWATT TO-5 Heat Rad. | Spreader
FTO* FTO* FTO*
IT(RMS) 5A 5A 5A 5A 7A 3.3A 7A
1Tsm(60 Hz) 80A 80A 80A 80A 100A 100A 100A
VDROM 100
VRROM(V) 750 S2710B S5800B S2600B S2610B $2620B
300 S5800C
400 $2710D S5800D $2600D $2610D $2620D
500 S5800E
600 S2710M S5800M S2600M S2610M $2620M
700 $3702S
750 S3703SF
IgTimA). a5 40 15 50 15 15 15
VGTIV) 4 4 2 25 1.5 1.5 15
RCA TO-220AB TO-204MA/| Press-Fit
SCR’s VERSAWATT TO-3 TO-203AA Stud
TT(RMS) 8A 10A 10A 12A 16A 12.5A 20A | 35A 20A 35A
ITsM(60 Hz) 100A | 100A | 120A 125 160 200A 200A | 350A 200A 350A
VDROM 25 S4060U
VRROM(V) 50 C122F |S2800F | S4060F | 2N6394 | 2N6400
100 C122A | S2800A | SA060A | 2N6395 | 2N6401 | 2N3668  |S6200A |2N3870 | S6210A | 2N3896
150
200 C122B |S2800B | S4060B | 2N6396 | 2N6402 | 2N3669 |S6200B | 2N3871 | S6210B | 2N3897
300 C122C |[s2800C | S4060C
400 C122D | S2800D | S4060D | 2N6397 | 2N6403 | 2N3670  |S6200D | 2N3872 | S6210D | 2N3898
500 C122E [S2800E | S4060E
600 C122M | S2800M | S4060M | 2N6398 | 2N6406 | 2N4103  |S6200M|2N3873 | S6210M | 2N3899
700 $2800S | S4060S
800 S4060N
1GT(mA] 25 15 0.2 30 30 40 15 40 15 40
VGT(V) 1.5 1.5 1.5 1.5 1.5 2 2 2 2

*FTO — Fast Turn-Off.

30




GUIDE TO PRODUCT SELECTION

SCR Product Matrix

RCA Isolated
SCR's Stud TO-208MA/T0-48
Pulse
Modulator | FTO* FTO* FTO*
IT(RMS) 20A 35A 25A 35A 35A 35A 40A"
17sM(60 Hz) 200A 350A 150A 150A 180A 180A 400A
'VDROM 25 2N681
VRROM(V) 50 2N682 2N3654
100 S6220A | S6420A | 2N683 2N3650 | 2N3655
150 2N684
200 S6220B | S6420B | 2N685 2N3651 | 2N3656 | S7310B
250 2N686
300 2N687 2N3652 | 2N3657 | S7310C
400 $6220D | S6420D | 2N688 2N3653 | 2N3658 | S7310D
500 2N689 S7310E
600 S6220M | S6420M | 2N690 | S6493M | S7410M | S7412M | S7310M
800 S7310N
IgT(mA) 15 40 25 80 180 180 80
VGT(V) 2 2 3 2 3 2 3

*FTO — Fast Turn-Off

ITR Product Matrix

For Horizontal-Deflection Circuits

RCA TO-220AB
ITR's* VERSAWATT
Commutating
Trace (Retrace)
IT(RMS) 8A 8A
ITSm(60 Hz) 90A 90A
Vprom{V) 300
400
450
500 | S3900E
550 ’
600 $3901M
650 | S3900MF| S3901MF
700 | $3900S $3901S
750 | S3900SF
1GT(mA) 30 45
VGT(V) 4 4

*Integrated Thyristor/Rectifiers

®ASCR (Asymmetrical Silicon Controlled Rectifiers)
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Packages

JEDEC TO-39/
TO-205MD

H-1612

JEDEC TO-48/

TO-208MA

JEDEC TO-61/

TO-211MA

H-1570 H-1811 H-1380
2N6032 2N6033 i
JEDEC TO-3/ Modified TO-3 JEDEC TO-5/ TO-39/TO-5
TO-204MA (0.060-In.Dia.Pins) ‘ TO-205MA With Heat Radiator

H-1375 H-1599 H-1015
TO-39/TO-5 TO-5 TO-5
With Flange With Heat Spreader Low-Profile JEDEC TO-8

H-1381 H-1896 H-1340

JEDEC TO-66/
TO-213MA

H-1470A

TO-66
With Heat Radiator

VERSATAB
JEDEC TO-202AB

Press-Fit
JEDEC
TO-203AA

H-1611

H-1534R1

VERSAWATT
JEDEC TO-220AA
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Packages
\\\_
o
H-1535R1 H-1354 H-1612

VERSAWATT Quick Connect

JEDEC TO-220AB JEDEC TO-238 Radial Stud
H-1613 H-1600 H-1601 H-1602

Isolated Stud

6-20 A Thyristors Stud Isolated Stud
35 A SCR’s Press-Fit 25-40 A Triacs 25-40 A Triacs

Power Hybrid
Circuit
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GUIDE TO PRODUCT SELECTION
Power Devices Cross-Reference Guide

(Industry Type to Equivalent RCA Type)

Industry
Type

2N656
2N1132
2N1132A
2N1420
2N1507

2N1565
2N1565A
2N1573
2N1574
2N1613S

2N1711S
12N1714
2N1889
2N1893S
.2N1974

2N1975
2N1984
2N1985
2N1986
2N1987

2N1990
2N2034
2N2049
2N2102S
2N2192

2N2193
2N2194
2N2195
2N2195A
2N2217

2N2218
2N2243
2N2243A
2N2270S
2N2297

2N2297S
2N2303
2N2410
2N2537
2N2538

2N2800
2N2846
2N2848
'2N2863
2N2864

2N2868
2N2958
2N2959
2N3020
2N3024

2N3025
2N3026
2N3036
2N3108
2N3109

34

This guide provides a quick reference to more than 2800 industry power devices (power transistors, silicon
controlled rectifiers, and triacs) and their nearest RCA replacements. The nearest RCA device is determined on the

basic of electrical similarity as well as package similarity.

‘RCA
Replacement
Type

2N2102
2N4037
2N4037
2N1711
2N1711

RCA1A01
RCA1A01
40409
40409
2N1613

2N1711
2N1480
2N698
2N1893
RCA1A01

RCA1A01
RCA1A01
RCA1A01
2N3053.
2N697

BF257

2N5784
2N1711
2N2102
2N1711

2N1613
2N699
2N697
2N697
2N697

2N697

2N1893
2N1893
2N2270
2N1613

2N1613
40315
2N3053
RCA1A06
2N1711

40406
2N697
2N697
2N5321
2N3053

2N3053
2N697

2N1711
2N1893
2N4804

2N4905
2N4905
2N5320
2N2102
2N1711

Industry
Type

2N3110
2N3114
2N3122
2N3133
2N3134

2N3171
2N3172
2N3173
2N3174
2N3183

2N3184
2N3185
2N3186
2N3195
2N3196

2N3197
2N3198
2N3202
2N3203
2N3208

2N3224
2N3225
2N3226
2N3233
2N3234

2N3235
2N3236
2N3237
2N3238
2N3239

2N3240
2N3244
2N3245
2N3292
2N3300

2N3418
2N3444
2N3445
2N3446
2N3447

2N3448
2N3464
2N3665
2N3672
2N3712

2N3713
2N3714
2N3719

2N3720
2N3738

2N3739
2N3740
2N3741
2N3742
2N3743

RCA
Replacement
Type

2N3053
BF257
2N5321
RCA1A05
2N4037

2N6254
2N6246
2N6247
2N6248
2N6246

2N6246
2N6247
2N6248
2N6246
2N6246

2N6247
2N6248
2N5783
2N5781
2N5783

2N5415
2N5415
2N6253
2N3442
2N3055,2N6262

2N3055
2N6254
2N5302
2N5882
2N5882

2N5882
2N5323
2N5323
2N697

2N1711

2N5320
2N5321
2N6471
2N6472
2N6471

2N6472
2N3053
2N1893

2N699
2N3440,BF257

2N3715
2N3716
2N5323
2N5322
2N3584

2N3585

2N5955

2N5954
2N3439,BF259
2N5416,BFT19B

Industry
Type

2N3766
2N3767
2N3774
2N3775
2N3778

2N3779
2N3782
2N3788
2N3789
2N3790

2N3795
2N3863
2N3864
2N3865
2N3902

2N3945
2N4000
2N4030
2N4070
2N4071

2N4111
2N4113
2N4130
2N4231
2N4232

2N4233
2N4234
2N4235
2N4236
2N4237

2N4238
2N4239
2N4387
2N4388
2N4404

2N4405
2N4438
2N4890
2N4907
2N4908

2N4909
2N4910
2N4911
2N4912
2N4926

2N4927
2N4928
2N4929
2N4930
2N4931

2N5058
2N5059
2N5091
2N5092
2N5110

RCA
Replacement
Type

2N3879,2N6373
2N6372
2N5783
2N5781
2N5783

2N5781
2N5783
2N5840
2N3791
2N3792

2N5415
2N3055
2N3442
2N6262
2N6308,BUX18C

2N2102,2N2270
2N5320
2N4036
2N6306
2N6306

2N4914
2N4915
2N3055
2N4231A
2N4232A

2N4233A
2N5783
2N5782
2N5781
2N5786

2N5785
2N5784
2N5956
2N5955
2N1893

2N2405
2N3439
2N4037
2N6246
2N6246

2N6247
2N6260,2N6374
2N3054,2N6373
2N6261,2N6372
2N3440,BF258

2N3440,BF258
BFT28

BFT28A
2N5415,BFT28B
2N5416,BFT28C

2N3439,BF259
2N3440,BF258
2N5416
2N3439
2N5783




Industry
Type

2N5157
2N5241
2N5264
2N5279
2N5280

2N5281
2N5282
2N5294
2N5296
2N5298

2N5305
2N5344
2N5345
2N5427
2N5429

2N5466
2N5467
2N5598
2N5600
2N5602

2N5604
2N5606
2N5608
2N5610
2N5612

2N5614
2N5616
2N5618
2N5620
2N5622

2N5624
2N5626
2N5628
2N5660
2N5661

2N5664
2N5665
2N5687
2N5732
2N5734

2N5737
2N5738
2N5739
2N5758
2N5759

2N5760
2N5861
2N5864
2N5865
2N5867

2N5888
2N5929
2N5930
2N5932
2N5933

2N5935
2N5936
2N5970
2N5971
2N5972

2N5974
2N5975
2N5976

2N5977
2N5978

RCA
Replacement
Type

2N5840
2N6513,BUX18C
2N6510
2N3439
2N4036

2N5415
2N5416
2N5294
2N5298
2N5298

BDY29

2N6211
2N6212
2N6372
2N6465

2N6671
2N6671
2N5202
2N6500
2N3879

2N6500
2N3879
2N3879
2N6500
2N6500

2N5039
2N5038
2N5038
2N6496
2N5039

2N5038
2N5038
2N6496
2N6077
2N6079

2N6077
2N6079
40412

2N5671
2N5671

2N6246
2N6248
2N5878
2N3442,2N6262
2N3442,2N6262

2N3442,2N6262
2N5321
RCA1A05
RCA1AQ05
2N6246

2N6247
2N5671
2N5672
2N5671
2N5672

2N6032
2N6033
2N6472
2N6472
2N6472

2N6489
2N6490
2N6491
2N6486
2N6487

Industry
Type

2N5979
2N5980
2N5981
2N5982
2N5983

2N5984
2N5985
2N5986
2N5987
2N5988

2N5989
2N5990
2N5991
2N6029
2N6030

2N6031
2N6054
2N6139
2N6140
2N6141

2N6142
2N6143
2N6144
2N6145
2N6146

2N6147
2N6151
2N6152
2N6153
2N6154

2N6155
2N6156
2N6157
2N6158
2N6159

2N6160
2N6161
2N6162
2N6163
2N6164

2N6165
2N6226
2N6229
2N6230
2N6231

2N6233
2N6234
2N6235
2N6270
2N6271

2N6296
2N6297
2N6298
2N6299

2N6302

2N6338

2N6343
2N6344

2N6346
2N6347
2N6348
2N6359
2N6360

Power Devices Cross-Reference Guide

GUIDE TO PRODUCT SELECTION

(Industry Type to Equivalent RCA Type)

RCA
Replacement
Type

2N6488
2N6489
2N6490
2N6491
2N6486

2N6487
2N6488
2N6489
2N6490
2N6491

2N6486
2N6487
2N6488
RCA9116E
RCA9116D

2N6609
2N6650
2N5569
2N5570
T4111M

2N5569
2N5570
T4111M
T4120B
T4120D

T4120M
T2800B
T2800D
T2800M
T2802B

T2802D
T2802M
T6401B
T6401D
T6401M

T6411B
T6411D
T6111M
T6421B
T6421D

T6421M
2N6248
RCA9116E
RCA9116D
MJ15004

2N3583,2N6077
2N3584,2N6077
2N3585,2N6079
2N5671
2N5672

2N6649
2N6650
2N6649
2N6650
RCA3773

2N5672
2N5672
T2802B,2N6342A
T2802D,2N6343A
T2802M,2N6344A

T28008,2N6346A
T2800D,2N6347A
T2800M,2NB348A
2N4348
2N4348

Industry
Type

2N6424
2N6425
2N6461
2N6543
2N6545

2N6563
2N6585

2N6586
2N6588
2N6589

2SA489
2SA490
2SA503
2S5A504
2SA512

2SA560
2SA597
25A814
25A815
2SB502A

2SB503A
2S8B530
28B531
25B558
25B595

258596
25C481
25C482
25C485

28C504

250512
25C558
2SC560
28C779
25C782

2SC782A
28C783
25C789
28C790
25C792

28C1173
28C1195
28C1576
2SD102
28D129

2SD130
25D234
28D235
25D369
2SD371

2SD404C
25D424
25D425
25D427
25D428

28D523
25D524
28D526
2SD552
6T06

67108
6T16
6T18
6726
6T28

RCA
Replacement
Type

2N6211
2N6212
2N3439
2N6673
2N6673

2N6689
2N6692
2N6690
2N6692
2N6690

2N6107
2N6109
2N4314
2N4037
2N4314

2N4314
2N4037
2N6476
2N6475
2N5954
2N5955
2N6248
2N6247
2N6248
2N6475

2N6107
2N699

2N1613
2N1893
2N1711

2N699
BUX17A
2N2405
2N3584
2N3585

2N3585
2N3583
2N6292
2N6290
BUX16B

2N6288
BUX16
BUX16
2N6261
2N6372

2N3054
RCA3054
RCA3054
2N3055
2N6254

2N6288
2N6262
2N3442
2N4347
2N4348

2N6384
2N6385
2N6292
BUX17A
T27008B
T47008
T27008B
T4700B
T2700B
T4700B
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Power Devices Cross-Reference Guide

(Industry Type to Equivalent RCA Type)

Industry
Type

6736
6T38
6T46
6T48
10RC10AS24

10RC20AS24
10RC30AS24
10RC40AS24
10RC50AS24
10RC60AS24

16RC10A
16RC10AS24
16RC20A
16RC20AS24
16RC30A

16RC30AS24
16RC40A
16RC40AS24
16RC50A
16RC50AS24

16RE60A
16RC60AS24
7372

10072

10472

108T2
10972
182T2A
182728B
182T2C

183T2A
183T2B
183T2C
184T2A
184T2B

184T2C
185T2A
185728
185T2C
40216

40250
40251
40360
40429
40430

40502
40503
40504
40505
40506

40525
40526
40527
40528
40529

40530
40531
40532
40533
40534

40535
40536
40553
40554
40555

36

RCA
Replacement
Type

T2700D
T4700D
T2700D
T4700D
2N3650

2N3650
2N3651
2N3652
S7410M
S7410M

2N683
2N3650
2N685
2N3651
2N687

2N3652
2N688
2N3653
2N689
S7410M

2N690
S7410M
40392
2N4347
2N6253

2N5039
2N6354
BUX16
BUX16
BUX16

BUX16
BUX16
BUX16
BUX16
BUX16

BUX16
BUX16A
BUX16A
BUX16A
S6493M

2N3054
2N3055
RCA1AO01
T27008B
T2700D

T2710B
T2710D
§27108
§2710D
S2710M

T2300A
T2300B
T2300D
T2302A -
T2302B

T2302D
T2310A
T2310B
T2310D
T2312A

T2312B
T2312D
S3700B
S§3700D
S3700M

Industry
Type

40575
40576
40594
40595
40634

40635
40636
40654
40655
40656

40657
40658
40659
40660
40661
40662
40663
40668
40669
40670

40671
40672
40684
40685
40686

40687
40688
40689
40690
40691

40692
40693
40694
40695
40696

40697
40698
40699
40700
40701

40702
40703
40704
40705
40706

40709
40711
40712
40713
40714

40715
40716
40719
40720
40721

40722
40727
40728
40729
40730

40735
40749
40750
40751
40752

RCA
Replacement
Type

T4700B
T4700D
RCA1A03
RCA1A04
RCA1A05

RCA1A06
RCA1B01
S2600B
S§2600D
§2620B

$2620D
§2610B
S§2610D
T6401B
T6401D

T6411B
T6411D
T2800B
T2800D
T2800M

T6401M
T6411M
T2313A
T2313B
T2313D

T2313M

'T6420B

T6420D
T6420M
T2301B

T2301D
T2316A
T2316B
T2316D
T2306A

T2306B
T2306D
T64068
T6406D
T6406M

T6416B
T6416D
T6416M
T6407M
T6407D

T6407M
T4106B
T4106D
T4116B
T4116D

T4706B
T4706D
T4117B
T4117D
T2806B

T2806D
T2706B
T2706D
T2716B
T2716D

S7410M
S$6200M
$6200B
$6200D
S6200M

) Industry

Type

40753
40754
40755
40756
40757

40758
40759
40760
40761
40762

40766
40767
40769
40770
40771

40772
40777
40778
40781
40782

40785
40786
40787
40788
40789

40790
40791
40793
40794
40795

40796
40797
40798
40799
40800

40801
40802
40803
40804
40805

40806
40807
40833
40834
40835

40867
40868
40869
40871
40872

40900
40901
40902
40927
40979

40980
41014
41015
BC119
BC120

BC139
BC140
BC141
BC142
BC143

RCA
Replacement
Type

S6210A
$6210B
S6210D
S6210M
S6220A

'S62208

$6220D0
S6220M
T2311B
T2311D

T2301A
T2311A
T2304B
T2304D
T2305B

T2305D
T4115B
T4115D
41148
T4114D

T4113B
T4113D
T6405B
T6405D
T64158

T6415D
T6404D
T6414B
T6414D
T4101M

T4111M
T4100M
T4110M
T4121B
T4121D

T4121M
T4120B
T4120D
T4120M
T6421B

T6421D
T6421M
S2600M
S2620M
S2610M

S2800A
$2800B
S$2800D
RCA1C03
RCA1C04

T2850A
T28508B
T2850D
T6420N
RCA1C10

RCA1C11
T25008
T2500D
2N697
2N697

40406
2N5321
2N5320
RCA1AO01
RCA1A04
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Power Devices Cross-Reference Guide
(Industry Type to Equivalent RCA Type)

RCA RCA RCA
Industry Replacement Industry Replacement Industry Replacement
Type Type Type Type Type Type
BC144 RCA1A03 BD197 BD243A BD315 2N6472
BC160 2N5323 BD198 BD244A BD316 2N6247
BC161 2N5322 BD199 BD243B BD317 2N6472
BC185 2N3053 BD200 BD244B BD318 2N6248
BC286 2N2102 BD201 BD243 BD342 2N6569
BC287 2N4036 BD202 BD244 BD343 2N6594
BC300 2N1893 BD203 BD243A BD350A BDX18
BC301 2N699 BD204 BD244A BD351A 2N3055
BC302 2N2270 BD205 2N6486 BD401 BUWG64A
BC303 2N4314 BD206 2N6489 BD403 BUW64B
BC304 2N4037 BD207 2N6487 BD539 BD241
BC310 2N1893 BD208 2N6490 BD539A BD241A
BC311 2N4314 BD213-45 2N6486 BD539B BD241B
BC323 . 2N5320 BD213-60 2N6487 BD539C BD241C
BC324 2N5320 BD213-80 2N6488 BD540 BD242
BC340 2N3053 BD214-45 2N6489 BD540A BD242A
BC341 2N3053A BD214-60 2N6490 BD540B BD2428B
BC342 2N2102 BD214-80 2N6491 BD540C BD242C
BC343 2N4036 BD215 2N3584 BD543 2N6486
BC344 2N2405 BD216 2N3585 BD543A 2N6487
BC345 2N4036 BD244A BD244A BD543B 2N6488
BC360 40319 BD244B BD244B BD544 2N6489
BC361 2N4036 BD244C BD244C BD544A 2N6490
BC441 2N5320 BD245 2N6486 BD544B 2N6491
BC460 2N5323 BD245A 2N6487 BD545 2N6486
BC461 2N5322 BD245B 2N6488 BDS545A 2N6487
BCwW44 RCA1A01 BD246 2N6489 BD545B 2N6488
BCW45 40362 BD246A 2N6490 BD546 2N6489
BCW77-16 2N1711 BD246B 2N6491 BD546A 2N6490
BCW78-16 2N1711 BD253 BUX31 BD5468 2N6491
BCW79-16 2N4037 BD253A BUX31 BD566 2N6667
BCW80-16 2N4037 BD253B BUX31 BDS566A 2N6668
BCY40 2N4037 BD253C BUX31A BD567 2N6387
BCY54 2N4036 BD260 2N3584 BD567A 2N6388
BD115 BF258 BD261 2N3584 BD575 BD241
BD116 2N3055 BD264 2N6667 BD576 BD242
BD141 2N4347 BD264A 2N6668 BD577 BD241A
BD144 BUX18C BD264B BDX34C BD578 BD242A
BD148 BDY71 BD265 2N6387 BD579 BD241B
BD149 BDY71 BD265A 2N6388 BD580 BD242B
BD160 2N6510 BD265B BDX33C BD581 BD241C
BD162 40250 BD266 BDX34A BD582 BD242C
BD163 2N6260 BD266A BDX34B BD585 BD241
BD165 BD239 BD266B BDX34C BD586 BD242
BD166 BD240 BD267 BDX33A BD587 BD241A
BD167 BD239A BD267A BDX33B BD588 BD242A
BD168 BD240A BD267B BDX33C BD589 BD241B
BD169 BD2398B BD268 BDX34A BD590 BD242B
BD170 BD240B BD268A BDX34B BD591 BD241C
BD175 BD239 BD269 BDX33A BD592 BD242C
BD176 BD240 BD269A BDX33B BD595 BD243
BD177 BD239A BD271 BD241 BD596 BD244
BD178 BD240A BD272 BD242 BD597 BD243A
BD179 BD239B BD273 BD241A BD598 BD244A
BD180 BD240B BD274 BD242A BD599 BD243B
BD185 BD239 BD275 BD241B BD600 BD244B
BD186 BD240 BD276 BD242B BD601 BD243C
BD187 BD239 BD301 BD243 BD602 BD244C
BD188 BD240 BD302 BD244 BD605 2N6486
BD189 BD239A BD303 BD243A BD606 2N6489
BD190 BD240A BD304 BD244A BD607 2N6487
BD191 2N3054 BD311 2N6471 BD608 2N6490
BD192 2N6260 BD312 2N6246 BD609 2N6488
BD195 BD243 BD313 2N6472 BD610 2N6491
BD196 BD244 BD314 2N6247 BD633 RCA1C10
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Industry
Type

BD634
BD635
BD636
BD637
BD638

BD644
BD646
BD648
BD661
BD661K

BD662
BD662K
BD663
BD663B
BD664

BD675
BD676
BD677
BD678
BD679

BD680
BD695A
BD696A
BD697
BD697A

BD698
BD698A
BD699
BD699A
BD700

BD700A
BD701
BD702
BD705
BD706

BD707
BD708
BD709
BD710
BD795

BD796
BD797
BD798
BD799
BD800
BD801
BD802
BD805
BD806
BD807

BD808
BD809
BD810
BD895
BD895A

BD89%6
BD896A
BD897
BD897A
BD898

BD898A
BD899
BD89I9A
BD900
BD900A

RCA
Replacement
Type

RCA1C11
RCA1C03
RCA1C04
RCA1C03
RCA1C04

BDX34
BDX34A
BDX34B
2N6486
BD243

2N6489
BD244
BD278E
2N6486
2N6489

BDX33
BDX34
BDX33A
BDX34A
BDX33B

BDX34B
BDX33
BDX34
BDX33A
BDX33A

BDX34A
BDX34A
BDX33B
BDX33B
BDX34B

BDX34B
BDX33C
BDX34C
2N6486
2N6489

2N6487
2N6490
2N6488
2N6491
BD243

BD244

BD243A
BD244A
BD243B
BD244B

BD243C
BD244C
2N6486
2N6489
2N6487

2N6490
2N6488
2N6491
BD895
BD895A

BD83%6
BD896A
BD897
BD897A
BD898

BD898A
BD899
BD899A
BDSY00
BD900A

Industry
Type

BD901
BD902
BD905
BD906
BDY07

BD908
BDSY09
BD910
BD933
BD934

BD935
BD936
BD937
BD938
BD939

BD940
BD941
BD942 °
BD943
BD944

BD945
BD946
BDY47
BD948
BD949

BD950
BD951
BD952
BD953
BD954

BD955
BD956
BDT62
BDT62A
BDT62B

BDT63
BDT63A
BDT63B
BDT63C
BDT91

BDT92
BDT93
BDT94
BDW21
BDW21A

BDW22
BDW22A
BDwW22B
BDW22C
BDW23

BDW23A
BDW23B
BDW23C
BDW25-4
BDW25-6

BDW25-10
BDWS51
BDWS1A
BDWS51B
BDW52

BDWS52A
BDW52B
BDW52C
BDW73
BDW74

RCA
Replacement
Type

BD901
BD902
2N6486
2N6489
2N6487

2N6490
2N6488
2N6491
BD239
BD240

BD239A
BD240A
BD239B
BD240B
BD233C

BD240C
2N6474
2N6476
2N6288
2N6111

2N6288
2N6111
2N6290
2N6109
BD241A

BD242A
BD241B
BD242B
BD241C
BD242C

2N6474
2N6476
BDX34A
BDX34B
BDX34C

BDX33A
BDX33B
BDX33C
BDX33D
2N6487

2N6490
2N6488
2N6491
2N6569
2N3055

2N6469
2N6246
2N6247
2N6248
BDX33

BDX33A
BDX33B
BDX33C
2N6466
2N6466

2N6466
2N6470
2N6471
2N6472
2N6469

2N6246
2N6247
2N6248
BDX33
BDX34

Industry
Type

BDW93
BDW93A
BDW93B
BDWO3C
BDW94

BDWO94A
BDW94B
BDW94C
BDX14
BDX16

BDX27
BDX28
BDX30
BDX54
BDX54A

BDX54B
BDX54C
BDX60
BDX61
BDX62

BDX62A
BDX63
BDX63A
BDX64
BDX64A

BDX64B
BDX65
BDX65A
BDX65B
BDX66

BDX66A
BDX668
BDX67

BDX67A
BDX678

BDX77
BDX78
BDX85
BDX85A
BDX85B

BDX87
BDX87A
BDX87B
BDX87C
BDX91

BDX92
BDX93
BDX94
BDY10
BDY11

BDY12
BDY13
BDY15
BDY17
BDY20

BDY23
BDY24
BDY25A
BDY25B
BDY25C

BDY26A
BDY26B
BDY26C
BDY27A
BDY27B

RCA
Replacement
Type

BDX33
BDX33A
BDX33B
BDX33C
BDX34

BDX34A
BDX34B
BDX34C
2N5954
BUX66

2N3879
2N3879
2N6500
BDX34
BDX34A

BDX34B
BDX34C
2N6254
2N3055
2N6649

2N6650
2N6384
2N6385
BDX84A
BDX84B

BDX84C
BDX83A
BDX83B
BDX83C
2N6285

2N6286
2N6287
2N6282
2N6283
2N6284

BD243B
BD244B
2N6383
2N6055
2N6056

BDX83
BDX83A
BDX83B
BDX83C
2N4914

2N4905
2N4915
2N4906
2N6253
2N3055

BUX16
BUX16
BUX16
BUX16
BUX16

2N4914
2N4915
BUX16
BUX16
BUX16

BUX16
BUX16
BUX16
BUX16
BUX16




Industry
Type

BDY27C
BDY28A
BDY28B
BPY28C
BDY34

BDY38
BDY39
BDY42
BDY43
BDY44

BDY45
BDY46
BDYS55
BDY55
BDY56

BDY56
BDY57
BDY57
BDY58
BDY58

BDY73
BDY74
BDY76
BDY77
BDY78

BDY79

BDY80A
BDY81A
BDY82A
BDY83A

BDY91
BDY92
BDY93
BDY94
BDY95

BDY96
BDY97
BDY98
BDY99
BF111

BF137
BF157
BF174
BF177
BF178

BF179
BF179A
BF1798
BF179C
BF305

BF322
BF323
BF336
BF337
BF338

BF355
BF390
BFR19
BFR20
BFR21

BFR22
BFR23
BFR24
BFR56
' BFR57

RCA
Replacement
Type

BUX16
BUX16A
BUX16A
BUX16A
BD241

2N6253
2N3055
BUX18A
BUX18B
BUX18C

BUX17A
BUX17B
BDY55
2N5039
2N5038

BDY56
BDY57A
41012
BDY58R
41013

2N3055
2N4347
2N3772
2N3773
2N6373

2N3583
2N5296
2N5298
2N6111
2N6109

2N5038
2N5039
BU126
BU126
BU126

2N6513
2N6512
2N6511
2N6511
2N3440

BF257
BF257
BF257
40360
40412

BF257
BF257
BF258
BF258
BF257

40317
40319
BF258
BF258
BF258

2N3440
BF259

- 2N1613

2N1711
2N1893

2N2102
2N4036
2N4037
2N5321
BF257

Industry
Type

BFRS58
BFR59
BFR77
BFR78
BFS91A

BFS92
BFS93
BFS94
BFS95
BFT32

BFT33
BFT34
BFT35
BFT36
BFT39

BFT40
BFT41
BFT44
BFT45
BFT60

BFT61

BFW24
BFW25
BFW26
BFW33

BFW44
BFWA45
BFX17
BFX29
BFX30

BFX39
BFX68
BFX68A
BFX69
BFX69A

BFX74
BFX74A
BFX85
BFX86
BFX87

BFX88
BFX91
BFX98
BFY17
BFY33

BFY34
BFY40
BFY43
BFY44
BFY45

BFY46
BFY50
BFY51
BFY52
BFY55

BFY56
BFY57

.BFY&7

BFY67A
BFY68

BFY70
BFY94
BRY41-100
BRY41-200
BRY41-300

RCA
Replacement
Type

BF258
BF259
2N1893
2N2405
2N4036

2N4036
2N4314
2N4037
2N4037
RCA1A06

40409
2N2405
2N4314
40410
40409

40628
40628
BF259
BF258
2N4037

2N4037
2N2102
2N1711
2N697

2N1893

BFT19
BF257
2N3053
2N4036
2N4036

2N4036
2N1711
2N1711
2N697

2N1613

2N4037
2N4314
2N2405
2N1711
2N4038

2N4037
BFT28B
BF257
40317
2N697

2N697
40320
BF257
2N2102
40408

2N1711
2N697
2N697
2N3053
2N697

2N699
BF257
2N3053
2N1613
2N1711
2N3053
RCA1A03
2N5754
2N5755
2N5756
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Industry
Type

BRY41-400
BRY41-500
BRY45-100
BRY45-200
BRY45-300

BRY45-400
BRY45-500
BSS15
BSS16
BSS17

BSS18
BSS30
BSS32
BSS45
BSS46

BSS48
BSS49
BSV15
BSV15-6
BSV15-10

BSV16
BSV16-6
BSV16-10
BSV17
BSV69

BSV77
BSV84
BSw23
BSW39
BSX22

BSX23
BSX40
BSX45
BSX46
BSX47

BSX59
BSX60
BSX61
BSX72
BSX95

BSX96
BSY25
BSY44
BSY45
BSY46

BSY51
BSY52
BSY53
BSY54
BSY55

BSY68
BSY71
BSY81
BSY82
BSY83

BSY84
BSY85
BSY87
BSYO1
BSY92

BT102-300R
BT102-500R
BT137-500
BT137-600
BT138-500

RCA
Replacement
Type

2N5757
2N5757
2N5754
2N5755
2N5756

2N5757
2N5757
2N5320
2N5321
2N5322

2N5323
2N2102
2N2405
2N5320
2N5322

2N3440
2N3439
2N4037
2N4037
2N4037

2N4314
2N4314
2N4314
2N5322
2N5321

2N5321
2N1893
2N4037
2N1893
2N5321

2N5320
2N4037
2N3053
2N2102
2N1893

2N5321
2N5321
2N5321
2N3053
2N1613

2N1711
2N697
2N699
2N1893
2N699

2N697
2N1711
2N697
2N1711
2N1893

2N2405
2N1711
2N697
2N1711
2N697

2N1711
2N1893
2N2102
2N697

2N1711

$2800C
S2800E
T2800E
T2800M
2N6348A

39
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Industry
Type

BT138-600
BT139-500
BT139-600
BTR0205
BTR0210

BTR0220
BTR0230
BTR0240
BTR0305
BTR0310

BTR0320
BTR0330
BTR0340
BTR0405
BTR0410

BTR0420
BTR0430
BTR0440
BTS0305
BTS0310

BT80320
BTS0330
BTS0340
BTS0350
BTS0360

BTS0405
BTS0410
BTS0420
BTS0430
BTS0440

BTS0450
BTS0460
BTS0505
BTS0510
BTS0520

BTS0530
BTS0540
BTS0550
BTS0560
BTS0605

BTS0610
BTS0620
BTS0630
BTS0640
BTS0650

BTS0660
BTU0305
BTU0310
BTU0320
BTU0330

BTU0340
BTU0350
BTU0360
BTU0405
BTU0410

BTU0420
BTU0430
BTUO0440,
BTU0450
BTU0460

BTUO0505
BTU0510
BTU0520
BTUO0530
BTU0540

RCA
‘Replacement
Type

2N6348A
MAC15A8
MAC15A8
T27008
T27008

T2700B
T2700D
T2700D
T27008

- T27008

T27008B
T2700D
T2700D
T4700B
T4700B

- T4700B

T4700D
T4700D
2N5567
2N5567

2N5567
2N5568
2N5568
T4101M
T4101M

2N5567
2N5567
2N5567
2N5568
2N5568

T4101M
T4101M
2N5571
2N5571
2N5571

2N5572
2N5572
T4100M
T4100M
2N5441

2N5441
2N5441
2N5442
2N5442
2N5443

2N5443
2N5569
2N5569
2N5569
2N5570

2N5570
T4111M

T4111M
2N5569
2N5569

2N5569
2N5570
2N5570
T4111M
T4111M

© 2N5573

2N5573
2N5573
2N5574
2N5574

Industry
Type

BTU0550
BTU0560
BTU0605
BTU0610
BTU0620

BTU0630
BTU0640
BTUD650
BTU0660
BTV0405

BTV0410
BTV0420
BTV0430
BTV0440
BTV0450

BTV0460

BTW10-100
BTW10-200
BTW10-300
BTW10-400

BTW11-100
BTW11-200
BTW11-300
BTW11-400
BTW12-100

BTW12-200
BTW12-300
BTW12-400
BTW12-500
BTW13-100

BTW13-200
BTW13-300
BTW13-400
BTW13-500
BTW14-100

BTW14-200
BTW14-300
BTW14-400
BTW15-100
BTW15-200

BTW15-300
BTW15-400
BTW15-500
BTW16-100
BTW16-200

BTW16-300
BTW16-400
BTW16-500
BTW18-100
BTW18-200

BTW18-300
BTW18-400
BTW18-500
BTW19-100

BTW19-200 -

BTW19-300
BTW19-400
BTW19-500
BTW20-100
BTW20-200

BTW20-300
BTW20-400
BTW20-500
BTW30-300
BTW30-400

RCA v
Replacement
Type

T4110M
T4110M
T6411B
T6411B
T6411B

T6411D
T6411D
T6411M
T6411M
T4121B

T4121B
T4121B
T4121D
T4121D
T4121M~

T4121M
T2700B
T27008
T2700D
T2700D

‘T2700B
T2700B
T2700D
T2700D
2N5567

2N5567
2N5568
2N5568
T4101M

~ 2N5569

2N5569
2N5570
2N5570
T4111M
T47008

T47008
T4700D
T4700D
2N5567
2N5567

2N5568
2N5568
T4101M
2N5569
2N5569

2N5570
2N5570
T4111M
2N5571
2N5571

2N5572
2N5572
T4101M
2N5571
2N5571

2N5572
2N5572
T4101M
T6411B
T6411B

T6411D
T6411D
T6411M
2N3657
2N3658

Industry
Type -

BTW31-300
BTW31-400
BTW31-400
BTW31-500
BTW31-600

BTX0505
BTX0510
BTX0520
BTX0530
BTX0540

BTX0550
BTX0560
BTX0605

.BTX0610

BTX0620

BTX0630
BTX0640
BTX0650
BTX0660
BTX31-100

BTX31-200
BTX31-400
BTX31-500
BTX31-600
BTX32-100

BTX32-400
BTX32-500
BTX32-600
BTX33-100
BTX33-200

BTX33-400
BTX33-500
BTX33-600
BTX70-100
BTX70-200

BTX70-400
BTX70-500
BTX70-600
BTX71-100
BTX71-200

BTX71-400
BTX71-500
BTX71-600
BTX72-100
BTX72-200

BTX72-400
BTX72-500
BTX72-600
BTX73-100
BTX73-200

BTX73-400
BTX73-500
BTX73-600
BTX74-100
BTX74-200

BTX74-400
BTX74-500
BTX74-600
BTX94-400
BTX94-500

BTX94-600
BU102
BU104
BU104DP
BU109

RCA
Replacement
Type

2N3657
2N3658
2N3658
S7412M
S7412M

T41208
T4120B
T41208
T4120D
T4120D

 T4120M

T4120M
T6421B

T6421B
T6421B

T6421D
T6421D
T6421M
T6421M
S7310A

§7310B
S$7310D
S7310M
S7310M
§7310B

§7310D
S7310M
S7310M
S6210A
$6210B

$6210D
S6210M
S6210M
S6210A
$6210B

$6210D
S$6210M
S$6210M
§7310B
§73108

§7310D
S§7310M
S7310M
S7310M
S7310M

S7310M
S7310M
S7310M
2N683
2N685

2N688
2N689
2N690
S6210A
$6210B

$6210D
$6210M
S6210M
T6411D
T6411M

T6411M
BUX18B
2N6671
RCA6671
2N6671
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RCA RCA RCA
Industry Replacement Industry Replacement Industry Replacement
Type Type Type Type Type Type
BU109DP RCA6671 BUX37 BUX37A c22u S6200A
BU111 2N6512 BUX39 BUX39 C30A 2N3896
BU112 2N6672 BUX40 BUX40A C30B 2N3897
BU114 2N6510 BUX41 BUX41 C30C 2N3898
BU116 2N6671 BUX41N BUX41N C30D 2N3898
BU121 BUX18 BUX42 BUX42 C30P 2N3896
BU129 BUX18C BUX43 BUX43 C30U 2N3896
BU134 2N6672 BUX44 BUX44 C31A 2N3896
BU135 2N6510 BUX45 BUX45 C31B 2N3897
BU136 2N6510 BUX46 BUX31A C31C 2N3898
BU137 2N6754 BUX47A BUX32A C31D 2N3898
BU218 2N5039 BUX48A 2N6752 C31P 2N3896
BU222 2N6513 BUX63 2N6079 C31U 2N3896
BU222A 2N6513 BUX80 BUX32 C32A 2N3870
BU310 BUX17 BUX81 BUX32B : C32B 2N3871
BU311 BUX17 BUX82 BUX31 C32C 2N3872
BU312 BUX17 BUX83 BUX31B C32D 2N3872
BU322 RCAB8766E BUX97 BUX31 C32F 2N3870
BU322A RCAB8766E BUX97A BUX31 C32U 2N3870
BU323 RCA8766D BUX97B BUX31A C33A 2N3870
BU323A RCA8766D BUY18S 2N6671 C33B 2N3871
BU406 RCA6671 BUY20 2N6671 C33C 2N3872
BU406H RCA6671 BUY21 2N6671 C33D 2N3872
BU407 RCA6671 BUY21A 2N6671 C33F 2N3870
BU407H RCA6671 BUY22 2N6673 C33U 2N3870
BU408 RCA6671 BUY23 2N6673 C34A2 2N3650
.BU409 RCA6671 BUY23A 2N6673 C34B2 2N3651
BU606 2N6671 BUY35 2N6511 C34C2 2N3652
BU607 2N6671 BUY43 BDY71 C34D2 2N3653
BU608 2N6671 BUY46 2N3054 C34E2 S7410M
BUS11 BUX31A BUY51A 2N5039 C34F2 2N3650
BUS11A BUX31b BUY52A 2N5671 C35A 2N683,2N3896
BUS12 BUX32A BUY53A 2N5038 Cc358 . 2N685,2N3897
BUS12A BUX32B BUY54A 2N5672 C35C 2N687,2N3898
BUV10 2N5672 BUYS55 2N5239 C35D 2N688,2N3898
BUV1iIN 2N6686 BUY56 2N5239 C35E 2N689,2N38399
BUV21 BUV21 BUY66 BU126 C35F 2N682,2N3896
BUV23 2N6677 BUY67 BU126 C35G 2N684,2N3897
BUV24 2N6678 BUY69A BUX31B C35H 2N686,2N3898
BUW24 2N6542 BUY69B BUX31 C35M 2N690,2N3899
BUW34 BUX32 BUYB9C BUX31 €35U 2N681,2N3896
BUW35 BUX32 BUY70A BUX31B C38A 2N683
BUW36 BUX32A BUY70B BUX31 C38B 2N685
BUW44 2N6678 BUY70C BUX31 -C38C . 2N687
BUWS57 2N5672 BUY72 2N5239 C38D 2N688
BUWSS8 . 2N6686 BUY74 BUX18A C38E 2N689
BUW6E6 RCA8766B BUY75 BUX18C C38F 2N682
BUW67 RCA8766 BUY76 BU126 C38G 2N684
BUW73 2N6676 BUY77 BUX18A C3sM 2N686
BUW74 2N6674 BUY78 BUX18C C38U 2N681
BUW75 2N6674 BUY79 BUX126 C40A 2N3650
BUW76 BUX32 BUY94 BUX31 C408B 2N3651
BUW77 BUX32 BUY95 BUX31 C40C 2N3652
BUX10 BUX10A BUY96 BUX31 © C40D 2N3653
BUX11 BUX11 C20A S6210A C40E S7410M
BUX11N BUX11N Cc20B S6210B CA40F 2N3650
BUX12 BUX12 c20C S$6210C C40G 2N3654
BUX13 BUX13 C20D S$6210D C40H 2N3652
BUX14 BUX14 C20F S6210A C40U 2N3650
BUX15 BUX15 c20u S6210A C106A C106A
BUX20 BUX20A C22A S6200A c106B C1068B
BUX26 2N6510 c228 S$62008 C106C C106C
BUX27 BUX18C c22C $6200C C106D C106D
BUX28 RCA8766A Cc22D S$6200D C106E C106E
BUX29 RCA8766C C22F S6200A C106F C106F
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Industry
Type

C122A
C122B
Cc122C
C122D
C122E

C122F
ciaam
C140A
C140B
C140C

C140D
C140F
.C141A
c1418
C141C

C141D
C141F
+C220A
C220A2
Cc2208B

C220B2
C220C
C220C2
C220D
C220D2

C220E
C220E2
C220F
C220F2
C220u

C220uU2
C222A .
Cc222B
C222C
C222D

C222E
C222F
C222U

CS304D02

CS305D02
CS306D02
CS5-2T
CS5-4T
CS5-5-5T

CS10-02M
CS10-02N
CS10-05M
CS10-05N
Cs10-1M

CS10-1N
CS10-2M
CS10-2N
CS10-4M
CS10-4N

CS10-6M
CS10-6N
CS20-05M
CS20-05N
CS20-1M

CS20-1N
CS20-2M
CS20-2N
CS20-4M
CS20-4N
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RCA
Replacement
Type

C122A
C122B
ci122¢
c122D
C122E

C122F

c122M
2N3650
2N3651
2N3652

2N3653
2N3654
2N3655
2N3656
2N3657

2N3658
2N3654
S6210A
S6220A
$6210B
$62208
S6210C
$6220C
$6210D
$6220D

S6210M
S6220M
S6210A
S$6220A
S6210A

S$6220A
S6200A
$6200D
$6200D
$6200D

S6200M
S$6200A
S6200A
52062B

S2062D

S2062E
S2062M
_2N3228

2N3525
2N4101

S6200A
S6210A
S6200A
S6210A
S6200A

S6210A
$62008
S6210B
$6200D
S6210D

S6200M
S6210D
S6200A
S6210A
S6200A

S6210A
$62008
S$62108
S6200D
S$6210D

Industry
Type

€S20-6M
CS20-6N
CS35-02M
CS35-02N
CS35-05M

CS35-05N
‘Cs35-1M
CS35-1N.
CS35-2M
CS35-2N

CS35-4M
CS35-4N
CS35-6M
CS35-6N
D42C1

D42C2
D42C3
D42C4
D42Cs
D42C6

D42C7
D42Cs
D42C9
D42C10
D42C11

D42C12
D43C1
D43C2
D43C3
D43C4

D43C5
D43C6
D43C7
D43C8
D43C9

D43C10
D43C11
D43C12
D44C1
D44C2

D44C3
D44C4
D44CS5

D44C6
D44C7

D44Cs8
D44C9
D44C10
D44C11
D44C12

D44E1
D44E2
D44E3
D44H1
D44H2

D44H4
D44H5
D44H7
D44H8
D44H10

D44H11

RCA
Replacement
Type

S6200M
S6210M
2N3870
2N3896
2N3870

2N3896
2N3870
2N3896
2N3871
2N3897

2N3872
2N3898
2N3873
2N3899
2N6288

2N6288
2N6288
2N6290
2N6290
2N6290

2N6292
2N6292
2N6292
2N6292
2N6292

2N6292
2N6111
2N6111

2N6111
2N6109

2N6109
2N6109
2N6107
2N6107
2N6107

2N6107
2N6107
2N6107
2N6288,BD239
2N6288,BD239

2N6288,BD239
2N6290,BD239
2N6290,BD239
2N6290,BD239
2N6292,BD239A

2N6292,BD239A
2N6292,BD239A
2N6292,8D239B
2N6292,BD239B
BD239B

2N6386
2N6387
2N6388
2N6288
2N6288

2N6290
2N6290
2N6292
2N6292
2N6292

2N6292

2N6111,BD240
2N6111.BD240
2N6111,BD240
2N6109,BD240

Industry
Type

D45C5
D45C6
D45C7
D45C8
D45C9

D45C10
D45C11
D45C12
D45E1
D45E2

D45E3
D45H1
D45H2
D45H4

DA45HS

D45H7
D45H8

D45H10
D45H11
D64VE3

D64VE4
D64VES
DTS410
DTS411
DTS413

DTS423
DTS431
EC106A1
EC106B1
EC106M1

ESM16
ESM16A
ESMT6B
ESM113
ESM114

ESM159
ESM160
ESM191
ESM213
ESM214

ESM217
ESM218
ESM259
ESM260
ESM261

Esm262
FT410
FT411
FT413

FT423

FT431

H103SC
H103SD
H103SG
H103SH

H103SS
H113SC
H113SD
H1138G
H113SH

H1138S
H123SC
H123SD
H123SH
H123Ss

RCA
Replacement
Type

2N6109,BD240
2N6109,BD240
2N6107,BD240A
2N6107,BD240A
2N6107,BD240A

2N6107,BD2408B
2N6107,8D2408
BD240B

2N6666

2N6667

2N6668
2N6111
2N6109
2N6109

2N6107
2N6107
2N6107
2N6107
2N6671

2N6672
2N6673
RCA410
RCA411
RCA413

RCA423
RCA431
C106A
C106B
C106M

2N6671
2N6672
2N6673
2N6384
2N6385

2N6649
2N6650
2N6673
2N6387
2N6388

2N6387
2N6388
2N6667
2N6668
2N6667

2N6668
RCA410

RCA411
RCA413
RCA423

RCA431
T2301F
T2301A
T2302F
T2303F

T2300F
T2301A
T2301A
T2302A
2N5754

T2300A
T2301B
T2301B
2N5755
T2300B




Industry
Type

H133SC
H133SD
H133SG
H133SH
H133Sss

H143SC
H143SD
H143SG
H143SH
H143SS

H153SH
H163SH
HB26
HB46
IR140A

IR140B
1R140C
IR140D
IR140F
IR141A

IR141B
IR141C
IR141D
IR141F
IT06

1T08
IT16
IT18
1726
1T28

IT36
1738
1T46

1T48
L2001M3

L2001M4
L2001M5
L2001M7
L2001M9
L4001M3

L4001M4
L4001M5
L4001M7
L4001M9
MAC-5-1
MAC-5-2
MAC-5-3
MAC-5-4
MAC-5-5
MAC-5-6
MAC-5-7
MAC-5-8
MAC-15-4
MAC-15-6
MAC-15-8

MAC-15A-4
MAC-15A-6
MAC-15A-8
MAC-35-1
MAC-35-2
MAC-35-3
MAC-35-4
MAC-35-5
MAC-35-6
MAC-35-7

RCA
Replacement
Type

T2301D
T2301D
T2302D
2N5756
T2300D

T2301D
T2301D
T2302D
2N5756
T2300D

2N5757
2N5757
2N5755
2N5756
2N3650
2N3651
2N3652
2N3653
2N3654
2N3655

2N3656
2N3657
2N3658
2N3654
T2850A

T2850A
T2850A
T2850A
T2850B
T28508

T2850D
T2850D
T2850D
T2850D
T2300B

T2300B
T2301B
T23028B
2N5755
T2300D

T2300D
T2310D
T2302D
2N5756
2N5569

2N5569
2N5569
2N5569
2N5570
2NS570

T4111M
T4111M
MAC-15-4
MAC-15-6
MAC-15-8
MAC-15A4
MAC-15A-6
MAC-15A-8
T6401B
T6401B

T6401B
T6401B
T6401D
T6401D
T6401M

Industry
Type

MAC-36-1
MAC-36-2
MAC-36-3
MAC-36-4
MAC-36-5
MAC-36-6
MAC-36-7
MAC-37-1
MAC-37-2
MAC-37-3
MAC-37-4
MAC-37-5
MAC-37-6
MAC-37-7
MAC-38-1
MAC-38-2
MAC-38-3
MAC-38-4
MAC-38-5
MAC-38-6
MAC-38-7
MAC40688
MAC40689
MAC40690
MAC40797
MAC40798
MCR1718-5
MCR1718-6
MCR1718-7
MCR1718-8

MCR3818-1
MCR3818-3
MCR3818-5
MCR3818-7
MCR3835-1

MCR3835-2
MCR3835-3
MCR3835-4
MCR3835-5
MCR3835-6

MCR3835-7
MCR3835-8
MCR3918-1
MCR3918-3
MCR3918-5

MCR3918-7
MCR3935-1
MCR3936-2
MCR3935-3
MCR3935-4

MCR3935-5
MCR3935-6
MCR3935-7
MCR3935-8

MD21SC14

MJ400
MJ410
MJ411
MJ413
MJ423

MJ424
MJ425
MJ431
MJ450
MJ480

RCA
Replacement
Type

T6411B
T6411B
T6411B
T6411B
T6411D

T6411D
T6411M
T6401B
T6401B
T6401B

T6401B
T6401D
T6401D
T6401M
T6411B

T6411B
T6411B
T6411B
T6411D
T6411D

T6411M
T6420B
T6420D
T6420M
T4100M
T4110M
2N3653
2N3653
S7410M
S7410M

S6200A
S6200A
$6200D
S6200M
2N3870

2N3870
2N3870
2N3871
2N3872

* 2N3872

2N3873
2N3873
S6210A
S6210A
$6210D

S6210M
2N3896
2N3896
2N3896
2N3897

2N3898
2N3898
2N3899
2N3899
MWS5114

2N3585

RCA410
RCA411
RCA413
RCA423

BUX16C
BUX18C
RCA431
2N6246,2N6469
2N6470
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Industry
Type

MJ481
MJ490
MJ491
MJ802
MJS00 -

MJ901

MJ920

MJ921

MJ1000
MJ1001
MJ1200
MJ1201
MJ1800
MJ2249
MJ2250

MJ2251
MJ2252
MJ2253
MJ2254
MJ2267

MJ2268
MJ2500
MJ2501
MJ2801
MJ2840

MJ2841
MJ2901
MJ2940
MJ2941
MJ2855

MJ3000
MJ3001
MJ3010
MJ3011
MJ3026

MJ3027
MJ3028
MJ3029
MJ3030
MJ3101

MJ3201
MJ3202
MJ3430
MJ3583
MJ3584
MJ3585
MJ3701
MJ3760
MJ3761
MJ3771

MJ3772
MJ3773
MJ4000
MJ4001
MJ4010

MJ4011
MJ4030
MJ4031
MJ4032
MJ4033

MJ4034
MJ4035
MJ4240
MJ4502
MJ5415

RCA
Replacement
Type

2N6471
2N6246,2N6469
2N6246
RCS258
2N6649

2N6650
2N6649
2N6650
RCA1000
RCA1001

2N6384
2N6385
2N5838,BUX16C
2N3879
2N3879

2N3584,BUX67B
2N3585,BUX67C
2N5955

2N5954
2N6246,2N6469

2N6246
2N6050
2N6051
2N6371
2N3055,2N6471

2N6254,2N6472
2N6246,2N6249
2N6246,BDX18
2N6247

MJ2955

2N6057
2N6058
BUX16B
BUX16B
2N5839
2N5840,BU126
2N5840,BU126
BUX16A
BUX16C
2N3878
BUX67A

' 2N3585,BUX67B

2N5840,BUX18B
2N6211

2N6212

2N6212

2N5956

BU126

BU126

2N3771

2N3772
2N3773
2N6384,RCA1000
2N6385,RCA1001
2N6649

2N6650
2N6285
2N6286
2N6287
2N6282

2N6283
2N6284
2N6212
RCA9116E
2N5415
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Industry
Type

MJ5416
MJ5600
MJ5601
MJ5602
MJ5603

MJ6000
MJ6002
MJ6302
MJ15001
MJ15002

MJ15003
MJ15004
MMB3005
MM4000 .
MM4001

MM4002
MM4003
MM5005
NL-C35A
NL-C35B

NL-C35C
NL-C35D
NL-C35E
NL-C35G
NL-C35H

NL-C35M
NL-C40A
NL-C40B
NL-C40C
NL-C40D

NL-C40E
NL-C40G
NL-C40H
NL570M
PMD10K60

PMD10K80
PMD10K100
PMD11K60
PMD11K80
PMD11K100

PMD12K40
PMD12K60
PMD12K80
PMD13K40
PMD13K60

PMD13K80
PMD1601K
PMD1602K
PMD1603K
PMD1701K

PMD1702K
PMD1703K
PS08
PS020
PS035

PS18
PS28
PS38
PS48
PS58

PS68

PS120
PS135
PS220
PS235

RCA
Replacement
Type

2N5416
2N3772
2N6258
2N3773
2N3773

2N3772
2N3773
2N3773
MJ15001
MJ15002

MJ15003
MJ15004
RCA1A06
BFT28
BFT28A

BFT28B
BFT28C
RCA1A05
2N683
2N685

2N687
2N688
2N689
2N684
2N686

2N689

2N3650
2N3651
2N3652
2N3654

S7410M
2N3651

‘2N3652

2N690
2N6057

2N6058
2N6059
2N6050
2N6051
2N6052

2N6383
2N6384
2N6385
2N6648
2N6649

2N6650
2N6282
2N6283
2N6284
2N6285

2N6286
2N6287
S6200A
S6200A
2N3870

S6200A
S6200B
S$6200D
$6200D
S6200M

S6200M
S6200M
2N3870
$62008
2N3871

Industry
Type

PS320
PS335
PS420
PS435
PS520

PS535
PS620
PS635
PT06
PT08

PT10
PT15
PT16
PT18
PT025

PT026
PT028
PT030
PT036
PT038

PT040
PT046
PT048
PT056
PT058

PT066
PT068
PT110
PT115
PT125

PT130
PT140
PT210
PT215
PT225

PT230
PT240
PT310
PT315
PT325

PT330
PT340
PT410
PT415
PT425

PT430
PT440
PT510
PT515
PT525

PT530
PT540
PT610
PT615
PT625

PT630
Q2001MS2
Q2001M2
Q2003P
Q2004

Q2006L4
Q2008
Q2010
Q2015
Q2025

RCA
Replacement
Type

$6200D
2N3872
S6200D
2N3872
S6200M

2N3873
S6200M
2N3873
2N5567
2N5567

2N5567
2N5567
2N5567
2N5567
T6401B

2N5867
2N6567
T6401B
2N5568
2N5568

2N5441

2N5568
2N5568
T4101M
T4101M

T4101M
T4101M
2N5567
2N5571

T6401B

T6401B
2N5441
2N5567
2N5571
T6401B

T6401B
2N5441

2N5568
2N5572
T6401D

T6401D
2N5442
2N5568
2N5572
T6401D

T6401D
2N5442
T4101M
T4100M
T6401M

T6401M
2N5443
T4101M
T4100M
T6401M

T6401M
T2302B
2N5755
T2800B
T4120B

T2850B
T4121B
T4121B
T4120B
T6421B

Industry
Type

Q2040
Q4001MS2
Q4001M2
Q4003L4
Q4004

Q4004L4
Q4006
Q4006L4
Q4008
Q4010

Q4015
Q4025
Q4040
Q5006L4
Q5008

Q5010
Q5015
Q5025
Q5040
Q6008

Q6010
Q6015
Q6025
Q6040
Q8025

Q8040

RCA106A
RCA106B
RCA106D
RCA106E

RCA106F
RCA106Q
RCA106M
RCA106Y
RCA107A

RCA107B
RCA107C
RCA107D
RCA107E
RCA107F

RCA107Q
RCA107M
RCA107Y
RCA108A
RCA108B

RCA108C
RCA108D
RCA108E
RCA108F
RCA108Q

RCA108M
RCA108Y
RMSS5T
RM723T
RM741DC

RM741DE
RM741T
RM747DC
RM747T
RM1558DE

RM1558T
RTS0202
RTS0205
RTS0210
RTS0220

RCA
Replacement
Type

T6420B
T2302D
2N5756
T2850D
T4121D

T2850D
T4121D
T2850D
T4121D
T4121D

T4120D
T6421D
T6420D
T2850D
T4121M

T4121M
T4120M
T6421M
T6420M
T4121M

T4121M
T4120M
T6421M
T6420M
T6420N

T6420N
S2060A
520608
$2060D
S2060E

S2060F
S2060Q
S2060M
S2060Y
S2061A

S2061B
S2061C
S§2061D
S2061E
S2061F

S2061Q
S2061M
S2061Y
S2062A
$20628

§2062C
§2062D
S2062E
S2062F
$2062Q

S2062M
§2062Y

CA555T
CA723T
CA741G

CA741G
CA741T
CA747G
CA747T
CA1558G

CA1558T
S6200A
S6200A
S6200A
$62008B
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RCA RCA RCA
Industry Replacement Industry Replacement Industry Replacement
Type Type Type Type Type Type
RTS0230 S6200D S1035G 2N3870 SC40F 2N5569
RTS0240 S6200D S$1035H 2N3896 SC41A 2N5567
RTS0250 S6200M S2003RS2 S2060B Sc41B 2N5567
RTS0260 S6200M S2003RS3 S2061B SC41D 2N5568
RTS0502 S6200A 520068 S6220B SC41E T4101M
RTS0505 S6200A S$2006G S$6200B SC41F 2N5567
RTS0510 S6200A S2006H S6210B SC45A 2N5569
RTS0520 S6200B $20088B 562208 SC45B 2N5569
RTS0530 S6200D S2008G $62008 SC45B2 T4121B
RTS0540 S$6200D S2008H S$6210B SC4sD 2N5570
RTS0550 S6200M S2010B S62208B SC45D2 T4121D
RTS0602 S6200A S2010G S$62008 SC45E T4111M
RTS0605 S6200A S2010H S$62108 SCA45E2 T4121M
RTS0610 S6200A S2016B $62208 SCA45F 2N5569
RTS0620 S6200B S2016G $62008 SC46A 2N5567
RTS0630 S6200D S2016H S6210B SCc46B 2N5567
RTS0640 S6200D S§2025G 2N3871 SC46D 2N5568
RTS0650 S6200M S2025H 2N3897 SC46E T4101M
RTS0660 S6200M S2035G 2N3871 SC46F 2N5567
RTUO0102 S6210A S2035H 2N3897 SC50A 2N5573
RTUO0105 S6210A 540068 .86220D SC50B 2N5573
RTUO110 S6210A S4006G S$6200D SC50B2 T4120B
RTUO0120 S$62108B S4006H $6210D SC50D 2N5574
RTUO0130 $6210D S40108 S6220D SC50D2 T4120D
RTUO0140 S$6210D S4010G S6200D SC50E 2N5573,T4110M
RTUO150 S6210M S4010H S6210D SC50E2 T4120M
RTU0160 S6210M S4016B S$6220D SC50F 2N5573
RTU0202 2N3896 S4016G S6200D SC51A 2N5571
RTU0205 2N3896 S4016H S6210D SC51B 2N5571
RTU0210 2N3896 S4025G 2N3872 SC51D 2N5572
RTU0220 2N3897 S4025H 2N3898 SC51E . T4100M
RTU0230 2N3898 S4035G 2N3872 SC51F 2N5571
RTUO0240 2N3898 S4035H 2N3898 SC608B - T6411B
RTU0602 2N3896 S6003RS2 S2060M SC60B2 - T6421B
RTU0605 2N3896 S6003RS3 S2061M SC60B12 T6411B
RTU0610 2N3896 S6006B S6220M SC60B13 T6411B
RTU0620 2N3897 S6006G S6200M SC60B14 T6414B
RTUO0630 2N3898 S6006H S6210M SC60B22 T6421B .
RTUO0640 2N3898 S6008G S6200M SC60B23 T6421B
RTU0650 2N3899 S6008H S6210M SC60D T6411D
RTU0660 2N3899 $6010B S6220M SC60D2 T6421D
RTUO0705 2N3896 S6010G S6200M SC60D12 T6411D
RTUO710 2N3896 S6010H S6210M SC60D13 T6411D
RTU0720 2N3897 $6016B S6220M SC60D14 T6414D
RTU0730 2N3898 S6016G S6200M SC60D22 T6421D
RTUO0740 2N3898 S6016H S6210M SC60D23 T6421D
RTU0750 2N3899 S6025G 2N3873 SC60E T6411M
RTU0760 2N3899 S6025H 2N3899 SC60E2 T6421M
S0525G 2N3870 S$6035G 2N3873 SC60E12 T6411M
S1003RS2 S2060A S6035H 2N3899 SC60E13 T6411M
S1003RS3 S2061A SC35A 2N5569 SC60E22 T6421M
S1006B S6220A SC358 2N5569 SC60E23 T6421M
S1006G S6200A SC35D 2N5570 SC61B T6401B
S1006H S6210A SC35F 2N5569 SC61B12 T6401B
S1008B S6220A SC36A 2N5567 SC61B13 T6401B
$1008G S6200A SC368 2N5567 SC61B14 T64048B
S$1008H S6210A SC36D 2N5568 SC61D T6401D
S$1010B S6220A SC36F 2N5567 SC61D12 T6401D
$1010G S6200A SC40A 2N5569 SC61D13 T6401D
S1010H S6210A SC40B 2N5569 SC61D14 T6404D
S1016B S6220A SC40B2 T4121B SC61E T6401M
S1016G S6200A SC40D 2N5570 SC61E12 T6401M
S1016H S6210A SC40D2 T4121D SC61E13 T6401M
S1025H 2N3870 SC40E T4111M SC136A T2322A
S1025H 2N3896 SC40E2 T4121M SC136B T2322B
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Industry
Type

SC136D
SC141B
SC141D
SC141E
SC141M

SC1468
SC146D
SC146E
SC146M
SC240B

S§C240B2

SC240B12
SC240B13
S§C240B22
S§C240B23

SC240D
SC240D2
SC240D12
SC240D13
S§C240D22

§C240D23
SC240E
SC240E2
SC240E12
SC240E13

SC240E22
SC240E23
SC241B

SC241B12
SC242B13

SC241D
SC242D12
SC241D13
SC241E
SC241E12

SC241E13
§C245B
S§C245B2
SC245B12
SC245B13

SC245B14
SC245B22
SC245B23
8§C245D
SC245D2

8C245D12
SC245D13
SC245D14
SC245D22
SC245D23

SC245E
SC245E2
SC245E12
SC245E13
SC245E22

SC245E23
S§C2468

SC246B12
SC246B13
SC246B14

SC246D
SC246D12
SC246D13
SC246E
SC246E12
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RCA
Replacement
Type

T2322D

SC141B
SC141D
SC141E
SC141M

SC146B
SC146D
SC146E
SC146M
2N5569

T4121B
2N5569
2N5569
T4121B
T4121B

2N5570
T4121D
2N5570
2N5570
T4121D

T4121D
T4111M
T4121M
T4111M
T4111M

T4121M
T4121M
2N5567
2N5567
2N5567

2N5568
2N5568
2N5568
T4101M
T4101M

T4101M
2N5569
T4121B
2N5569
2N5569

T41158
T4121B
T4121B
2N5570
T4121D

2N5570
2N5570
T4115D
T4121D
T4121D

T4111M
T4121M
T4111M
T4111M
T4121M

T4121M
2N5567
2N5567
2N5567 -
T4105B

2N5568
2N5568
2N5568
T4101M
T4101M

Industry
Type

SC246E13
SC250B
SC250B2
SC250B12
SC250B13

SC250B14
SC250B22
SC250D
S§C250D2
SC250D12

SC250D13

SC250D14 |

SC250D22
SC250E
SC250E2

SC250E12
SC250E13
SC250E22
SC251B

SC251B12

SC251B13
SC251B14
SC251D

SC251D12
SC251D13

SC251E
SC251E12
SC251E13
SDT410
SDT411

SDT413
SDT423
SDT431

' SDT6901

SDT6902

SDT6903
SDT6904
SDT6905
SDT6906
SDT6907

SDT6908
SDT7601
SDT7602
SDT7603
SDT7604

SDT7605
SDT7607
SDT7608
SDT7609
SDT7610

SDT7731
SDT7732
SDT7733
SDT9201
SDT9202

SDT9203
SDT9204
SDT9205
SDT9206
SDT9207

SDT9208
SDT9209
SDT9210
SDT9702
SDT9703

RCA
Replacement
Type

T4101M
2N5573
T4120B
2N5573
2N5573

T4113B
T41208
2N5574
T4120D
2N5574

2N5574
T4113D
T4120D
T4110M
T4120M

T4110M
T4110M
T4120M
2N5571
2N5571

2N5571
T4103B
2N5572
2N5572
2N5572

T4100M
T4100M
T4100M
RCA410
RCA411
RCA413
RCA423
RCA431
2N6078

2N6078

2N6078
2N6078
2N6078
2N6078
2N6078

2N6078
2N5039
2N5039
2N5038
2N6496

2N6249
2N5039
2N5039
2N5038
2N6354

2N6470
2N6471
2N6472
2N3055
2N6254

2N4348
2N4348
2N3055
2N3055
2N6254

2N4348
2N4348
2N6253
2N4348
2N4348

Industry
Type

SDT9704
SDT9705
SDT9706
SDT9707
SDT9801

SDT9802
SDT9803
SDT9804
SDT12203
SDT13201

SDT13202
SDT13203
SES55L
SES55N
SES55P

SES55T
SE9300
SE9301

SE9302
SE9303

SE9304
SPC410
SPC411
SPC413
SPC423
SPC431
SPS08

SPS18

SPS020
SPS28

SPS38
SPS48
SPS58
SPS68
SPS120

SPS220
SPS320
SPS420
SPS520
SPS620

SPT06
SPT08
SPT10
SPT15
SPT16

SPT18
SPT025
SPT030
SPT26
SPT28

SPT36
SPT38
SPT40
SPT46
SPT48

SPT56

SPT58

SPT68

SPT110
SPT115
SPT125
SPT130
SPT140
SPT210
SPT215

RCA
Replacement
Type

2N6254
2N4348
2N4348
2N3055
2N6254

2N6254
2N6254
2N3773
2N6689
2N6689

2N6692
2N6690
CAS555T
CAS55E
CAS55E

CAS55T
TIP120
TIP121
TIP122
2N6384
2N6385
RCA410
RCA411
RCA413
RCA423
RCA431
$6210A
S6210A
S6210A
$62108

S6210D
$6210D
S6210M
S6210M
S6210A

562108
$6210D
$6210D
S6210M
S6210M

2N5569
2N5569
2N5569
2N5573
2N5569

2N5569
T6411B
T6411B
2N5569
2N5569
2N5570
2N5570
2N5444
2N5570
2N5570

T4111M
T4111M
T4111M
2N5569
2N5573
T6411B
T6411B
2N5444
2N5569
2N5573
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RCA RCA RCA

Industry Replacement Industry Replacement Industry Replacement

Type Type Type Type . Type Type

SPT225 T6411B TAG-200-100 T2302A TDAL223A 2N5756

SPT230 T6411B TAG-201-100 T2303A TiC20 2N5567

SPT240 2N5444 TAG-200-200 T2302B TiC21 2N5568

SPT310 2N5570 TAG-201-200 T2303B TiCc22 2N5569

SPT315 2N5574 TAG-200-400 T2302D Tic23 2N5570

SPT325 T6411D TAG-201-400 T2303D TIC106A S2060A

SPT330 T6411D TAG-202-100 T2302A TIC106B S2060B

SPT340 2N5445 TAG-202A-100 T2302A TIC106C S2060C

SPT410 2N5570 TAG-202-200 T23028 TIC106D $2060D

SPT415 2N5574 TAG-202A-200 T2302B TIC106F S2060F

SPT425 T6411D TAG-202-400 T2302D TIC106Y S2060Y

SPT430 T6411D TAG-202A-400 T2302D TIC116A C122A

SPT440 2N5445 TAG-203-100 T2301A TiC116B _C1228

SPT510 T4111M TAG-203A-100 T2301A TIC116C C122C

SPT515 T4110M TAG-203-200 T23018B TIC116D C122D

SPT525 T6411M TAG-203A-200 T2301B TIC116E C122E

SPT530 T6411M TAG-203-400 T2301D TIC116F C122F

SPT540 2N5446 TAG-203A-400 T2301D TIC116M C122M

SPT610 T4111M TAG-204-100 T2300A TIC126A 2N6395

SPT615 T4110M TAG-204A-100 T2300A TiC126B 2N6396

SPT625 T6411M TAG-204-200 T23008 TIC126D 2N6397

SPT630 T6411M TAG-204A-200 T2300B TIC126F 2N6349A

SPT640 2N5446 TAG-204-400 T2300D TIC126M 2N6398

STS410 RCA410 TAG-204A-400 T2300D TiC226B T28008B

STS411 RCA411 TAG-205-100 T2303A TiC226D T2800D

STS413 RCA413 TAG-205-200 T2303B TiC2508B T64018B

STS423 RCA423 TAG-205-400 T2303D TIC250D _T6401D

STS431 RCA431 TAG-206-100 T2302A ‘TIC250E T6401M

SVT300-5B 2N6689 TAG-206-200 T2302B TIC250M T6401M

SVT300-10B 2N6689 TAG-206-400 T2302D TiC252B T6411B

T1482 40311 TAG-220-200 T25008 TIC252D T6411D

T1484 2N697 TAG-220-400 T2500D TIC252E T6411M

T1492 40407 TAG-224-200 T2800B TIC252M T6411M

T1493 2N1613 TAG-224-400 T2802D TIC260B T6401B

TAG136 T2322D TAG-224-600 T2802M TIC260D - T6401D

TAG-6-100 2N3668 TAG-225-200 T2800B TIC260E T6401M

TAG-6-200 2N3669 TAG-225-400 T2800D TIC260M T6401M

TAG-6-400 2N3670 TAG-225-600 T2800M TIC262B T6411B

TAG-6-500 2N4103 TAG-240-200 T2850B TIC262D T6411D

TAG-6-600 2N4103 TAG-240-400 T2850D TIC262E T6411M

TAG-7-100 $52108 TAG-241-200 T2850D TIC262M T6411M

TAG-7-200 S5210B TAG-245-200 T2850B TIC2708 2N5441

TAG-7-400 S$5210D TAG-245-400 T2850D TiC270D 2N5442

TAG-7-500 S5210M TAG-246-200 T2850B TIC270E 2N5443

TAG-7-600 S$5210M TAG-246-400 T2850D TIC270M 2N5443

TAG-10-100 S73108 TAG-255-200 T6000B Tic272B 2N5444

TAG-10-200 S7310B TAG-255-400 T6000D TIC272D 2N5445

TAG-10-400 S7310D TAG-255-600 T6000M TIC272E 2N5446

TAG-10-500 S7310M TAG-255A-200 T6000B TiIC272M 2N5446

TAG-10-600 S7310M TAG-255A-200 T6000D TIP29 B8D239,TIP29

TAG-15-100 S6210A TAG-255A-200 T6000M TIP29A BD239A,TIP29A
. TAG-15-200 $6210B TAG-260-200 127008 TIP29B BD239B,TIP29B

TAG-15-400 S6210D TAG-260-400 T2700D TIP29C BD239C,TIP29C

TAG-15-500 S6210M TAG-261-200 T2700B TIP30 BD240,TIP30

TAG-15-600 S6210M TAG-261-400 T2700D TIP30A BD240A, TIP30A

TAG-20-100 S6210A TAG-265-200 T4700B TIP30B BD240B,TIP30B

TAG-20-200 S6210B TAG-265-400 T4700D TIP30C 'BD240C, TIP30C

TAG-20-400 S6210D TAG-266-200 T4700B TIP3T BD241,TIP31

TAG-20-500 S6210M TAG-266-400 T4700D TIP31A BD241A,TIP31A

TAG-20-600 S6210M TAG-280-200 T6000B TIP31B 8D241B,TIP31B

TAG-35-100 S6410A TAG-280-400 T6000D TIP31C BD241C,TIP31C

TAG-35-200 $6410B TAG-280-600 T6000M TIP32 BD242,TIP32

TAG-35-400 S6410D TDAL113A 2N5754 TIP32A BD242A,TIP32A

TAG-35-500 ; S6410M TDAL113B T2302B TIP32B BD242B,TIP32B

TAG-35-600 S6410M TDAL113S T2300B TiP32C BD242C,TIP32C
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Industry
Type

TIP41
TIP41A
TIP41B
TIP41C
TIP42

TIP42A
TIP42B
TIP42C
TIP100
TIP101

TIP102
TIP110
TIP111
TIP112
TIP115

TIP116
TIP117
TIP120
TIP121
TiIP122

“TIP125
TIP126
TIP127
TIP130
TIP131

TIP132
TIP135.
TIP136
TIP137
TIP140

TIP141
TiP142
TIP145
TIP146
TIP147

TIP525
TiP527
TIP531
TIP532
TIP535

TIP536
TIP537
TIP538
TIP539
TIP544

TIP546
TIP554
TIPS55
TIP556

-TIP562

TIP563
TIP620

TIP621

.TIP622

TIP640

TIP641
TIP642
TIP645
TIP646
TIP847
TIP3054
TRAL1110D
TRAL1115D
TRAL1125D
TRAL1130D

RCA
Replacement
Type

BD243,TIP41
BD243A,TIP41A
BD243B,TIP41B
BD243C,TIP41C
BD244,TIP42

BD244A,TIP42A
BD244B.TIP42B

BD244C,TIP42C

TIP100
TIP101

TIP102

BDX33A
BDX33B
BDX33C
BDX34A

BDX34B
BDX34C _
BDX33A,TIP120
BDX33B,TIP121
BDX33C,TIP122

BDX34A,TIP125
BDX34B,TIP126
BDX34C,TIP127
BDX33A
BDX33B

BDX33C
BDX34A
BDX34B
BDX34C
2N6387

2N6530
2N6531
2N6666
2N6667
2N6668

2N6671
2N6674
2N6250
2N6675

BUX17A

2N6674
2N6675
2N6250
2N6250
2N6248

2N6469
2N6671
2N6672
2N6673
TIP562

TIP563
2N6383
2N6384
2N6385
2N6384

2N6385
2N6385
2N6666
2N6667
2N6668
RCA3054
2N5569
2N5573
T6411B
T6421B

Industry
Type

TRAL1140D
TRAL2210D
TRAL2215D
TRAL2225D
TRAL2230D

TRAL2240D
TS2218
TS2219
TS2904
TX01A10

TXC01A20
TXCO01A40
TXC01B10
TXC01B20
TXC01B40

TXC01C10
TXC01C20
TXC01C40
TXC01D10
TXC01D20
TXC01D40
TXCO1E10
TXCO1E20
TXCO1E40
TXCO1F10

TXC01F20
TXCO1F40
TXD98A20
TXD98A40
TXDS8AS50

TXD99A20
TXD99A40
TXD99AS50
TXE99A20
TXE99A40

TXE99A50
TYS504
TY1004
TY2004
TY3004

TY4004
TY5004
TY6004
TY507

TY1007

TY2007
TY3007
TY4007
TYS5007
TY6007

TY510

TY1010
TY2010
TY3010
TY4010

TYS010
TY6010
TYAL113B
TYAL113C
TYAL113M

TYAL116B
TYAL116C
TYAL116M
TYAL118B
TYAL118C

RCA
Replacement
Type

T64208
2N5570
2N5574
T6411D
T6421D

T6420D
2N1613
2N1711
40406

T2700A

T2700B
T2700D
T2700A
T2700B
T2700D

T2700A
T2700B
T2700D
T2700A
T2700B
T2700D
T2700A
T2700B
T2700D
T2700A

T27008B
T2700D
2N5573
2N5574
T4110M

2N5569
2N5570
T4111M
T6411B
T6411D

T6411M
S2062A
S2062A
S2062B
§2062C

S2062D
S2062E
S2062M
C122A
C122A

Cc122B
Cc122C
C122D
C122E
ci122M

S2800F
S2800A
$2800B
$2800C
§2800D

S2800E
S2800M
T25008B
T2500B
T2801B

T2500B
T2500B
T2801B
T2800B
T2800B

Industry
Type

TYAL118M
TYAL223B
TYAL223C
TYAL223M
TYAL226B

TYAL226C
TYAL226M
TYAL228B
TYAL228C
TYAL228M

TYAL1110B
TYAL1110C
TYAL1110M
TYAL2210B
TYAL2210C

TYAL2210M

RCA
Replacement
Type

T2802B
T2500D
T2500D
T2801D
T2500D

T2500D
T2801D
T2800D
T2800D
T2802D

T2800B
T2800B
T2802B
T2800D
T2800D

T2802D




Solid state devices are being designed into an increasing
N variety of electronic equipment because of their high
standards of reliability and performance. However, it is
essential that equipment designers be mindful of good
engineering practices in the use of these devices to achieve
the desired performance.

This Note summarizes important operating recommen-
dations and precautions which should be followed in the
interest of maintaining the high standards of performance of
solid state devices. :

The ratings included in RCA Solid State Devices data
bulletins are based on the Absolute Maximum Rating
System, which is defined by the following Industry Standard
(JEDEC) statement:

Absolute-Maximum Ratings are limiting values of opera-
ting and environmental conditions applicable to any electron
device of a specified type as defined by its published data,
and should not be exceeded under the worst probable
conditions.

The device manufacturer chooses these values to provide
acceptable serviceability of the device, taking no responsi-
bility for equipment variations, environmental variations, and
the effects of changes in operating conditions due to
variations in device characteristics.

The equipment manufacturer should design so that
initially and throughout life no absolute-maxinum value for
the intended service is exceeded with any device under the
worst probable operating conditions with respect to supply-
voltage variation, equipment component variation, equip-
ment control adjustment, load variation, signal variation,
environmental conditions, and variations in device charac-
teristics.

It is recommended that equipment manufacturers consult
RCA whenever device applications involve unusual electrical,
mechanical or environmental operating conditions.

GENERAL CONSIDERATIONS

The design flexibility provided by these devices makes
possible their use in a broad range of applications and under
many different operating conditions. When incorporating
these devices in equipment, therefore, designers should
anticipate the rare possibility of device failure and make
certain that no safety hazard would result from such an
occurrence.

The small. size of most solid state products provides
obvious advantages to the designers of electronic equipment.
However, it should be recognized that these compact devices
usually provide only relatively small insulation area between
adjacent leads and the metal envelope. When these devices
are used in moist or contaminated atmospheres, therefore,
supplemental protection must be provided to prevent the
development of electrical conductive paths across the
relatively small insulating surfaces. For specific information
on voltage creepage, the user should consult references such
as the JEDEC Standard No. 7 “‘Suggested Standard on
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Thyristors,” and JEDEC Standard RS282 “Standards for
Silicon Rectifier Diodes and Stacks”.

The metal shells of some solid state devices operate at the
collector voltage and for some rectifiers and thyristors at the
anode voltage. Therefore, consideration should be given to
the possibility of shock hazard if the shells are to operate at
voltages appreciably above or below ground potential. In
general, in any application in which devices are operated at
voltages which may be dangerous to personnel, suitable
precautionary measures should be taken to prevent direct
contact with these devices.

Devices should not be connected into or disconnected
from circuits with the power on because high transient
voltages may cause permanent damage to the devices.

TESTING PRECAUTIONS

In common with many electronic components, solid-state
devices should be operated and tested in circuits which have
reasonable values of current limiting resistance, or other
forms of effective current overload protection. Failure to
observe these precautions can cause excessive internal heating
of the “device resulting in destruction and/or possible
shattering of the enclosure.

TRANSISTORS AND THYRISTORS
WITH FLEXIBLE LEADS

Flexible leads are usually soldered to the circuit elements.
It is desirable in all soldering operatings to provide some
slack or an expansion elbow in each lead to prevent
excessive tension on the leads. It is important during the
soldering operation to avoid excessive heat in order to
prevent possible damage to the devices. Some of the heat can
be absorbed if the flexible lead of the device is grasped
between the case and the soldering point with a pair of pliers.

TRANSISTORS AND THYRISTORS
WITH MOUNTING FLANGES

The mounting flanges of JEDEC-type packages such as
the TO-3 or TO-66 often serve as the collector or anode
terminal. In such cases, it is essential that the mounting
flange be securely fastened to the heat sink, which may be
the equipment chassis. Under no circumstances, however,
should the mounting flange of a transistor be soldered
directly to the heat sink or chassis because the heat of the
soldering operation could permanently damage the device.

Soldering is the preferred method for mounting thyristors:

see- “Rectifiers and Thyristors,” below. Devices which cannot
be soldered can be installed in commercially available
sockets. Electrical connections may also be made by
soldering directly to the terminal pins. Such connections may
be soldered to the pins close to the pin seals provided care is
taken to conduct excessive heat away from the seals;
otherwise the heat of the soldering operation could crack the
pin seals and damage the device. ‘

49



GUIDE TO PRODUCT SELECTION

Operating Considerations

During operation, the mounting-flange temperature is
higher than the ambient temperature by an amount which
depends on the heat sink used. The heat sink must have
sufficient thermal capacity to assure that the heat dissipated
in the heat sink itself does not raise the device mounting-
flange temperature above the rated value. The heat sink or
chassis may be connected to either the positive or negative
supply.

In many applications the chassis is connected to the
voltage-supply terminal. If the recommended mounting
hardware shown in the data bulletin for the specific
solid-state device is not available, it is necessary to use either
an anodized aluminum insulator having high thermal con-
ductivity or a mica insulator between the mounting-flange
and the chassis. If an insulating aluminum washer is required,
it should be drilled or punched to provide the two mounting
holes for the terminal pins. The burrs should then be
removed from the washer and the washer anodized. To insure
that the anodized insulating layer is not destroyed during
mounting, it is necessary to remove the burrs from the holes
in the chassis.

It is also important that an insulating bushing, such as
glass-filled nylon, be used between each mounting bolt and
the chassis to prevent a short circuit. However, the insulating
bushing should not exhibit shrinkage or softening under the
operating temperatures encountered. Otherwise the thermal
resistance at the interface between device and heat sink
may increase as a result of decreasing pressure.

PLASTIC POWER TRANSISTORS AND THYRISTORS

RCA power transistors and thyristors (SCR’s and triacs)
in molded-silicone-plastic packages are available in a wide
range of power-dissipation ratings and a variety of package
configurations. The following paragraphs provide guidelines
for handling and mounting of these plastic-package devices,
recommend forming of leads to meet specific mounting
requirements, and describe various mounting arrangements,
thermal considerations, and cleaning methods. This informa-
tion is intended to augment the data on electrical character-
istics, safe operating area, and performance capabilities in the
technical bulletin for each type of plastic-package transistor
or thyristor.

Lead-Forming Techniques

The leads of the RCA VERSAWATT in-ine plastic
packages can be formed to a custom shape, provided they are
not indiscriminately twisted or bent. Although these leads
can be formed, they are not flexible in the general sense, nor
are they sufficiently rigid for unrestrained wire wrapping

Before an attempt is made to form the leads of an in-line
package to meet the requirements of a specific application,
the desired lead configuration should be determined, and a
lead-bending fixture should be designed and constructed. The
use of a properly designed fixture for this operation
eliminates the need for repeated lead bending. When the use
of a special bending fixture is not practical, a pair of
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long-nosed pliers may be used. The pliers should hold the
lead firmly between the bending point and the case, but
should not touch the case.

When the leads of an in-line plastic package are to be
formed, whether by use of long-nosed pliers -or a special
bending fixture, the following precautions must be observed
to avoid internal damage to the device:

1. Restrain the lead between the bending point and the
plastic case to prevent relative movement between the
lead and the case.

2. When the bend is made in the plane of the lead
(spreading), bend only the narrow part of the lead.

3. When the bend is made in the plane perpendicular to that
of the leads, make the bend at least 1/8 inch from the
plastic case.

4. Do not use a lead-bend radius of less than 1/16 inch.

5. Avoid repeated bending of leads.

The leads of the TO-220AB VERSAWATT in-line
package are not designed to withstand excessive axial pull.
Force in this direction greater than 4 pounds may result in
permanent damage to the device. If the mounting arrange-
ment tends to impose axial stress on the leads, some method
of strain relief should be devised.

Wire wrapping of the leads is permissible, provided that
the lead is restrained between the plastic case and the point
of the wrapping. Soldering to the leads is also allowed. The
maximum soldering temperature, however, must not exceed
275°C and must be applied for not more than 5 seconds at a
distance not less than 1/8 inch from the plastic case. When
wires are used for connections, care should be exercised to
assure that movement of the wire does not cause movement
of the lead at the lead-to-plastic junctions.

The leads of RCA molded-plastic high-power packages:
are not designed to be reshaped. However, simple bending of
the leads is permitted to change them from a standard
vertical to a standard horizontal configuration, or conversely.
Bending of the leads in this manner is restricted to three
90-degree bends; repeated bendings should be avoided.

Mounting

Recommended mounting arrangements and suggested
hardward for the VERSAWATT package are given in the data
bulletins for specific devices and in RCA Application Note
AN-4142.* When the package is fastened to a heat sink, a
rectangular washer (RCA Part No. NR231A) is recommended
to minimize distortion of the mounting flange. Excessive
distortion of the flange could cause damage to the package.
The washer is particularly important when the size of the
mounting hole exceeds 0.140 inch (6-32 clearance). Larger
holes are needed to accommodate insulating bushings:
however, the holes should not be larger than necessary to
provide hardware clearance and, in any case, should not
exceed a diameter of 0.250 inch.

*This Note is included in the Appendix to this DATABOOK.




Flange distortion is also possible it excessive torque is
used during mounting. A maximum torque of 8 inch-pounds
is specified. Care should be exercised to assure that the tool
used to drive the mounting screw never comes in contact
with the plastic body during the driving operation. Such
contact can result in damage to the plastic body and internal
device connections. An excellent method of avoiding this
problem is 1o use a spacer or combination spacer-isolating
bushing which raises the screw head or nut above the top
surface of the plastic body. The material used for such a
spacer or spacer-isolating bushing should. of course, be
carefully selected to avoid *“cold flow™ und consequent
reduction in mounting force. Suggested materials for these
bushings arc diallphtalate. fiberglass-filled nylon. or
fiberglass-filled polycarbonate. Unfilled nylon should be
avoided.

Modification of the flange can also result in flange
distortion and should not be attempted. The package should
not be soldered to the heat sink by use of lead-tin solder
because the heat required with this type of solder will cause
the junction temperature of the device to become excessively

" high.

The TO-220AA plastic package can be mounted in
commercially available TO-66 sockets, such as UID
Electronics Corp. Socket No. PTS-4 or equivalent. For
testing purposes, the TO-220AB in-line package can be
mounted in a Jetron Socket No. DC74-104 or equivalent.
Regardless of the mounting method, the following
precautions should be taken:

1. Use appropriate hardware.

2. Always fasten the package to the heat sink before the
leads are soldered to fixed terminals.

3. Never allow the mounting tool to come in contact with
the plastic case.

4. Never exceed a torque of 8 inch-pounds.

5. Avoid oversize mounting holes.

6. Provide strain relief if there is any probability that axial
stress will be applied to the leads.

7. Use insulating bushings to prevent hot-creep problems.
Such bushings should be made of diallphthalate, fiber-
glass-filled nylon, or fiberglass-filled polycarbonate.

The maximum allowable power dissipation in a solid
state device is limited by the junction temperature. An

important factor in assuring that the junction temperature =

remains below the specified maximum value is the ability of
the associated thermal circuit to conduct heat away from the
device.

When a solid state device is operated in free air, without a
heat sink, the steady-state thermal circuit is defined by the
junction-to-free-air thermal resistance given in the published
data for the device. Thermal considerations require that a
free flow of air around the device is always present and that
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the power dissipation be maintained below the level which
would cause the junction temperature to rise above the
maximum rating. However, when the device is mounted on a
heat sink, care must be taken to assure that all portions of
the thermal circuit are considered.

To assure efficient heat transfer from case to heat sink
when mounting RCA  molded-plastic solid state power
devices, the following special precautions should be
observed:

1. Mounting torque should be between 4 and 8 inch-

pounds.

The mounting holes should be kept as small as possible.

3. Holes should be drilled or punched clean with no burrs or
ridges, and chamfered to a maximum radius of 0.010
inch.

4. The mounting surface should be flat within 0.002
inch/inch.

S. Thermal grease (Dow Corning 340 or equivalent) should
always be used on both sides of the insulating washer if
one is employed. The bleed rate of the thermal-grease
compound should be such that it does not exceed 0.5
per cent after 24 hours at 200°C.

6. Thin insulating washers should be used. (Thickness of
factory-supplied mica washers range from 2 to 4 mils).

7. A lock washer or torque washer, made of material having
sufficient creep strength, should be used to prevent
degradation of heat sink efficiency during life.

1S

A wide variety of solvents is available for degreasing and
flux removal. The usual practice is to submerge components
in a solvent bath for a specified time. However, from a
reliability stand point it is extremely important that the
solvent, together with other chemicals in the solder-cleaning
system (such as flux and solder covers), do not adversely
affect the life of the component. This consideration applies
to all non-hermetic and molded-plastic components.

It is, of course, impractical to evaluate the effect on
long-term device life of all cleaning solvents, which are
marketed with numerous additives under a variety of brand
names. These solvents can, however, be classified with
respect to their component parts as either acceptable or
unacceptable. Chlorinated solvents tend to dissolve the outer
package and, therefore, make operation in a humid atmos-
phere unreliable. Gasoline and other hydrocarbons cause the
inner encapsulant to swell and damage the transistor. Alcohol
is an acceptable solvent. Examples of specific, acceptable
alcohols are isopropanol, methanol, and special denatured
alcohols, such as SDA1, SDA30, SDA34, and SDA44.

Under certain conditions, dimethyl silicone fluids may
react chemically with the encapsulant of plastic devices and

cause damage to the package. These fluids do not cause -

damage when they are contained in materials such as thermal
compounds. These fluids, however. are unacceptable for use
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as baths or encapsulants for plastic-package devices. In
addition, plastic-package devices should not be used or stored
in environments that contain significant amounts of dimethyl
silicone fluid.

Care must also be used in the selection of fluxes for lead
soldering. Rosin or activated rosin fluxes are recommended,
while organic or acid fluxes are not. Examples of acceptable
fluxes are:

Alpha Reliaros No. 320-33

Alpha Reliaros No. 346 -

Alpha Reliaros No. 711

Alpha Reliafoam No. 807

Alpha Reliafoam No. 809

Alpha Reliafoam No. 811-13

Alpha Reliafoam No. 815-35

Kester No. 44

If the completed assembly is to be encapsulated, the
effect on the molded-plastic transistor must be studied from
both a chemical and a physical standpoint.

XN AL

THYRISTORS
A surge-limiting impedance should always be used in
series with thyristors. The impedance value must be suf-
ficient to limit the surge current to the value specified under
the maximum ratings. This impedance may be provided by
the power transformer winding, or by an external resistor or
choke.

A very efficient method for mounting thyristors utilizing
the “modified TO-5 package is to provide intimate contact
between the heat sink and at least one half of the base of the
device opposite the leads. This package can be mounted to
the heat sink mechanically with glue or an expoxy adhesive,
or by soldering, the most efficient method.

The use of a ‘self-jigging” arrangement and a solder
preform is recommended. If each unit is soldered individ-
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ually, the heat source should be held on the heat sink and the
solder on the unit. Heat should be applied only long enough
to permit solder to flow freely. For more detailed thyristor
mounting considerations, refer to Application Note AN3822,
“Thermal Considerations in Mounting of RCA Thyristors”.

SOLID STATE CHIPS
Solid state chips, unlike packaged devices, are non-
hermetic devices, normally fragile and small in physical size,
and therefore, require special handling considerations as
follows:

1. Chips must be stored under proper conditions to insure
that they are not subjected to a moist and/or contam-
inated atmosphere that could alter their electrical,
physical, or mechanical characteristics. After the shipping
container is opened, the chip must be stored under the
following conditions:

A. Storage temperature, 40°C max.
B. Relative humidity, 50% max.
C. Clean, dust-free environment.

2. The user must exercise proper care when handling chips
to prevent even the slightest physical damage to the chip.

3. During mounting and lead bonding of chips the user must
use proper assembly techniques to obtain proper elec-
trical, thermal, and mechanical performance.

4. After the chip has been mounted and bonded, any
necessary procedure must be followed by the user to
insure that these non-hermetic chips are not subjected to
moist or contaminated atmosphere which might cause
the development of electrical conductive paths across the
relatively small insulating surfaces. In addition, proper
consideration must be given to the protection of these
devices from other harmful environments which could
conceivably adversely affect their proper performance.




General
AQL
CM
IMD

K

LTPD

MTBF
MTTF

acceptance quality level
cross modulation
intermodulation distortion
post-radiation neutron-
damage constant

lot tolerance per cent
defective

mean time between failures
mean time to failure

noise factor (or noise figure)
device dissipation

pulses per second

pulse repetition rate

pulse recurrence time

pulse width

root mean square

thermal resistance, junction-
to-ambient

thermal resistance, junction-
to-case

thermal resistance, junction-
to-flange

thermal resistance,
junction-to-free air

thermal resistance, junction-
to-heat sink

ambient temperature

case temperature

total harmonic distortion
operating (junction) tempera-
ture

lead temperature during
soldering

pulse duration

storage temperature
efficiency

conduction angle

phase angle

lead radius (for bending)
torque

device stud torque

Power Transistors

(c)

Cp'c

Ce

Ceb

collector-to-base charge-
generation constant (during
gamma exposure)

feedback capacitance

collector-to-case
capacitance
collector-to-base feedback
capacitance

[re]

fhfe

IBEV

BM

common-base input capaci-
tance )

common-base output capaci-
tance

open-circuit common-base
output capacitance
reverse-bias second-break-
down energy

base (alpha) cutoff frequency
emitter (beta) cutoff
frequency

dc forward-current transfer
ratio

common-emitter, small-
signal, short-circuit, forward-
current transfer ratio
magnitude of common-
emitter, small-signal, short-
circuit, forward-current
transfer ratio
common-emitter, small-
signal, short-circuit forward-
current transfer ratio cutoff
frequency

gain-bandwidth product
(unity-gain frequency for
devices in which gain roll off
has a —1 slope)

conversion gain

small-signal, common-base
power gain

large-signal, common-base
power gain

small-signal, common-emitter
power gain

large-signal, common-emitter
power gain

wide-band voltage gain
common-base, small-signal,
short-circuit input im-
pedance

common-emitter, small-signal,
short-circuit input im-
pedance

common-base, small-signal,
open circuit output
admittance

common-base, small-signal,
open-circuit reverse-voltage
transfer ratio

continuous base current

base-cutoff current with
specified voltage between
collector and emitter
peak base current
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Ic continuous collector current
ICBO collector-cutoff current,
emitter open
collector-cutoff current,
base open

collector-cutoff current with
specified resistance between
base and emitter
collector-cutoff current with
base-emitter junction short-
circuited

collector-cutoff current with
specified voltage between

IcEO

IcCER

Ices

Icev

base and emitter
collector-cutoff current with
specified circuit between
base and emitter

lem peak collector current

IcEX

Ic(sat) collector current at which hgg,
VgEl(sat), VcElsat), and
switching speeds are measured

Ig continuous emitter current

lEBO emitter-cutoff current, collec-
tor open

lEm peak emitter current

'S/b forward-bias, second-break-
down collector current

PG power gain

PRT power rating test

Pr transistor dissipation at
specified temperature

"bb' base spreading resistance

Rep base bias resistor

rb'Cc collector-to-base time constant

Rgg external base-to-emitter
resistance

Rc collector resistor

rcefsat)  dc collector-to-emitter
saturation resistance

Re(hie) real part of common-emitter,
small-signal, short-circuit in-
put impedance

Ry collector-to-emitter saturation
resistance

tc clamped turn-off switching
time of an inductive load

tq delay time

i fall time

tOFF turn-off time (storage time +
fall time)

toN turn-on time (delay time +
rise time)

1, rise time

tg storage time
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Power Transistors (Cont’d)

Ty clamped inductive
turn-off time

Vg base supply voltage

VBE base-to-emitter voltage

VgEgl(sat)  base-to-emitter saturation

voltage
V(BR)CBO collector-to-base breakdown
voltage, emitter open
V(BR)CEQ collector-to-emitter break-
down voltage, base open
V(BR)CEV collector-to-emitter break-
down voltage with specified
voltage between base and
emitter
V(BR)CEX collector-to-emitter
breakdown voltage
with specified circuit
between base and emitter
V(BR)EBO emitter-to-base breakdown
voltage, collector open
collector-to-base voltage
collector-to-base voltage,
emitter open
collector supply voltage
collector-to-emitter voltage
collector-to-emitter voltage,
base open
collector-to-emitter satura-
tion voltage
collector-to-emitter sustaining
voltage, base open
collector-to-emitter voltage
with specified' resistance
between base and emitter
collector-to-emitter sustaining
voltage with specified resis-
tance between base and
emitter
collector-to-emitter voltage
with base-emitter junction
short-circuited
collector-to-emitter voltage
with specified voltage between
base and emitter
collector-to-emitter sustaining
voltage with specified voltage
between base and emitter

Vcs
Vo

Vee
VcE
VcEo

VcEglsat)
VC EO (SUS)

VCER

VCER (sus)

VCES

Vcev

VCEv(Sus)

collector-to-emitter voltage
with specified circuit between
base and emitter
collector-to-emitter sustaining
voltage with specified circuit
between base and emitter
emitter-to-base voltage

VCEX

VCE X (sus)

VEB
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VEBO
VF
VRT

nc
7|

emitter-to-base voltage,
collector open

diode forward-voltage drop
collector-to-emitter reach-
through (or punch through)
voltage

common-base current gain
(alpha)

collector-emitter current
gain (beta)

collector efficiency
thermal time constant

Power Hybrid Operational Amplifiers

A

AcL
AoL
CMRR
fH

li

IT:!
o

ICR

10
offset
VouTt

VouTVIN
VRR

Thyristors

voltage gain

closed-loop voltage gain
open-loop voltage gain
common-mode rejection ratio
closed-loop bandwidth
idling current

input bias current

input offset current
quiescent current
maximum peak quiescent
current

short-circuit current

total power dissipation for
each output transistor
common-mode input im-
pedance

signal-to-noise ratio

slew rate

common-mode input voltage
range

input signal voltage swing
input offset voltage

offset voltage

output voltage swing
voltage gain .
supply-voltage ripple
rejection ratio

supply voltage

input impedance
idling-current drift

(Triacs, SCR’s and ITR’s)

di/dt
dig/dt

dv/dt

rate of change of on-state
current
rate of change of forward

current (rectifier unit of ITR) .

critical rate of rise of off-
state voltage

ipo
Ipom
IDROM

IDRX

IDRXM

Ipxm

IGm
IGR(BR)

IGRRM

laT
iHO
lHo
i
I
IO
IR
iR
iRO
IRM
'RROM

IRRX

IRRXM

12¢

instantaneous off-state
current

instantaneous off-state
current, gate open

maximum (peak) off-state
current, gate open

maximum peak (repetitive)
off-state current, gate open
dc off-state current, specified
circuit between gate and
cathode

maximum (peak) repetitive dc
off-state current with speci-
fied circuit between gate and
cathode

maximum (peak) off-state
current, specified circuit
between gate and cathode
instantaneous forward current
peak forward current
peakrepetitive forward current
peak surge forward current
(nonrepetitive)

dc gate current

pulsed gate trigger current
(gate drive current)

maximum (peak) gate current
reverse gate breakdown
current .
maximum (peak) reverse gate
current

dc gate trigger current
instantaneous holding current,
gate open

dc holding current, gate open
instantaneous latching current
dc latching current

average dc forward current
dc reverse current
instantaneous reverse current
instantaneous reverse current,
gate open

maximum (peak) reverse
current

maximum (peak) reverse
current, gate open

dc reverse current, specified
circuit between gate and
cathode

maximum (peak) reverse
current, specified circuit

between gate and cathode
amperes squared-seconds

(fusing current for device
protection)




Thyristors
(Triacs, SCR’s and ITR’s) (Cont'd)

iT instantaneous on-state current

T dc on-state current

IT(AV) average on-state current

ITm maximum (peak) on-state
current

TM{pulse) maximum (peak) pulse
on-state current

IT(RMS) rms on-state current

ITRXM maximum (peak) (repetitive)
on-state current, specified
operating circuit

Itsm maximum (peak) surge (non-
repetitive) on-state current

XM maximum (peak) on-state cur-

rent, specified operating circuit
Pp device dissipation

PD(AV) average device dissipation

PG(AV) average gate power dissipation

Pgm maximum {peak) gate power
dissipation g

PGRM maximum (peak) reverse gate
power

Pt on-state power dissipation

PT(ay)  average on-state power
dissipation

4 delay time

t fall time

tg(rec) gate recovery time .

"gt gate controlled turn-on time
(tg + t)

VDROM

VDRXM
Vpsom

Vpsxm

VDX
Vbx

VF

circuit commutated turn-off
time (trr + tg(rec))

rise time

reverse recovery time

storage time

breakover voltage
instantaneous breakover
voltage, gate open

dc off-state voltage
instantaneous off-state voltage
maximum (peak) dc off-
state voltage

maximum (peak) (repetitive)
off-state voltage, gate open
maximum (peak) (repetitive)
off-state voltage, specified cir-
cuit between gate and cathode
maximum {peak) (nonrepeti-
tive) off-state voltage, gate
open

maximum (peak) (nonrepeti-
tive) off-state voltage, speci-
fied circuit between gate

and cathode

instantaneous off-state vol-
tage, specified circuit be-
tween gate and cathode

dc off-state voltage, specified
circuit between gate and
cathode

instantaneous forward voltage
drop

maximum (peak) forward
voltage :
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VG

VGK
VGR
VGR(BR)
VGRM
VGRRM
VGT
VR
VRROM

VRRXM

VRsom

VRSXM

dc gate voltage

dc gate-to-cathode voltage

dc reverse gate voltage
reverse gate breakdown
voltage

maximum (peak) gate reverse
voltage

Maximum (peak) repetitive
reverse gate voltage

dc gate trigger voltage

dc reverse voltage

maximum (peak) (repetitive)
reverse voltage, gate open
maximum (peak) (repetitive)
voltage, specified circuit
between gate and cathode
maximum (peak) (nonrepeti-
tive)reverse voltage, gate open
maximum (peak) (nonrepeti-
tive) reverse voltage, specified
circuit between gate and
cathode

dc reverse voltage, specified
circuit between gate and
cathode

maximum (peak) reverse
voltage, specified circuit
between gate and cathode
instantaneous on-state voltage
dc on-state voltage

initial on-state voltage
maximum (peak) dc on-state
voltage

gate source impedance
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POWER TRANSISTORS

2N697, 2N699, 2N1613, 2N1711, 2N1893, 2N2102, 2N2270,
2N2405, 2N3053, 2N3053A, 40366, 40389, 40392

Low-Power Silicon N-P-N Planar Transistors

For Small-Signal Applications In Industrial and Commercial

Equipment

These RCA types are silicon n-p-n planar
transistors intended for a variety of small-
signal and medium-power applications.
They feature exceptionally high collect-
or-to-emitter sustaining voltages, low
leakage characteristics, high switching
speeds, and high pulse beta (hgEg).

RCA-2N2102 is a direct replacement for
the 2N1613. RCA-2N2405 is a direct

2N2102 2N1613

replacement for the 2N1893. All of these
devices except the 40389 and 40392 are
supplied in the JEDEC TO-39 hermetic
package. The 40389 is a 2N3053 with a
factory-attached heat radiator and the
40392 is- a 2N3053 with a factory-at-
tached diamond-shaped mounting
flange.

2N3053
40389

2N697 2N699 40366 2N1711 2N1893 2N2270 2N2405 40392 2N3053A

Features:

B Planar construction for low noise and
low leakage

® Low output capacitance

B Low saturation voltages

Additional Features for 40366:

u High reliability assured by five pre-
conditioning steps

® Group A test data included in data
sheet.

TERMINAL DESIGNATIONS

Veso 60 120 120 75 120 60 120 60 80 v E Clease)
VcEeR(sus) 80 80 50 100 60 140 50 70 v 9zcs-27312
RBE<100 JEDEC T0-39
Vcevlsus)  — - - - 120 - 120 60 80 v (See dimensional outline “C”.)
Vceofsus) - - 65 - 80 a5 90 40 60 v
Vego 5 5 7 7 7 7 7 5 5 \2 B c
Ic 05 1 1 1 05 1 1 0.7 0.7 A (FLANGE)
PT
TCS 25°C 2 2 5 3 3 5 5 5® 5 w
free-air < 25°C0.6 06 1 08 038 1 1 " 1 w
TC>25°C Derate linearly to maximum temperature wacs-2van
Tatg: Ty —65 to +175 ~65 to 200 °c JEDEC TO-39 with Flange
40392
° See dimensional outline “E”.
To 255 230 300 300 255 230 255 235 235 [ ( )
At distance from seating plane for 10 s max.
Z1/16in.(1.58mm) . . . ... ... ... ..
* 2N-Series types in accordance with JEDEC registration data
®7 for 40392.  ®3.5 for 40389
92cs-27518
JEDEC TO-39 with Heat Radlator
40389
(See dimensional outline “D".)
- ‘COMMON-EMITTER CIRCUT, BASE INPUT.
F [coueecron-ro-curren vouce cveereiov e I | OUETRTDoEMITIER LTS (Veeitio |
g I b ' 2 [T :
& 11 il HI | = I 32 [t
U 1 f il QSURE Uy
) = ; . | i 3% QO
\.d“ 3 L t i w1 I\ :
o ' A I} 3 X !
£ [ o ~C ég /H’/pu ! Lo {‘, ; F&} )
) I 8= St o HY] = L |
p Y 2 T T T £ i
g o il g | l ] ﬁ'\ 3 % H A2
o S T T s ) 3 b‘H/' - ¢ S I 'y
- = H = a /? | e {EMPERAT IT"Q{: 5 LT A il
¢ B L 1—11 N /' /IY" T T T e =4 ]‘
8 " H ] o] JT/ J 8 [ I
o A 0o 000 PR TR I R ) o 1 10 100 1000
COLLECTOR CURRENT (I¢)—mA i " COLLECTOR MILLIAMPERES (I¢) COLLECTOR MILLIAMPERES (I¢)
92CS-IIBIRY 92CS-1629 92CS -G48

Fig. 1 - Typical dc beta characteristics
for 2N699, 2N1613, 2N2102,
2N2270,
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Fig. 2 - Typical dc beta characteristics
for 2N1711.

Fig. 3 - Typical dc beta characteristics
for 2N1893, 2N2405.




POWER TRANSISTORS

2N697, 2N699, 2N1613, 2N1711, 2N1893, 2N2102, 2N2270,
2N2405, 2N3053, 2N3053A, 40366, 40389, 40392

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

TEST CONDITIONS LIMITS
CHARACTERISTIC SYMBOL | VOLTAGE | CURRENT 2N2102
Vdc mA dc 2N697 2N699 2N1613 40366 2N1711_| UNITS
Ves | Vee | lc Ig_[MIN.|TYP.|[MAX.| MIN.|[MAX. IMIN.]JMAX. [MIN.|MAX. [MIN|MAX.
*|Collector Cutoff Current: 30 - {001 1 - - - - - - - -
With emitter open IcBO 60 - - - — |0.05 - ]0.01 — _10.002 — 1001 LA
At Tc = 150°C 60 - - - - - — 10 - 2 - 10
*|Emitter Cutoff Current: .
VEg=5V IEBO 0 - - 1= - |oos | - |oor | - loo2 | - p.oo5 |pA
10 | 0.01 - - - - - - - 10 - 20 -
10 | 0.1 - - - - - 20 - 20| - 3B -
*|DC Forward-Current Transfer Ratio| hgg 10 102 - - - - - 3| - 3B - % -
10 | 1502 40 - 120 40 | 120 40| 120 40| 120 100 300
10 | 5002 - - - - - 20) - 25| — 40| -
At Tg = —55°C 10 102 — — — - - 20| — 20| — 3’| —
*Collector-to-Emitter .
Reachthrough Voltage: VRT - - - - - - - 120 - %) - \

VeEg=15V,Ig=0
Collector-to-Base

Breakdown Voltage: V(BR)CBO 0.1 60| 75| — 120 | — % - 120 - 75| - \Z
With emitter open

.

*|Emitter-to-Base

Breakdown Voltage: V(BR)EBO ) 5| 75 — - - 71 - 71 - 7 - v
Ig =0.1mA

*|Collector-to-Emitter
Sustaining Voltage: Vceoflsus) 1002 0 — - - - - - - 65| — - - v

With base open

With external base-to-emitter

resistance (Rgg) =10 VcEeR(sus) 1002 40| 60| - 80| — 50| - 80| - 50 - |V
*|Base-to-Emitter Saturation
Voltage Vgglsat) 1502 15| — 1 1.3 = 13 = 1.3 - 1.1 -] 13}V
*|Collector-to-Emitter Saturation
Voltage Vcelsat) 1502 15| — 071 15 - 5 - 1.5 - 05 - 15 |V
*|Common-Emitter, Small-Signal,
Forward-Current Transfer Ratio 5 ! B - B 35| 100 301 100 301 100 50} 200
hfe 10 5 - - - 45 | — 35| 150 35( 150 |° 70( 300
(f = 1 kHz) .
Magnitude of Common-Emitter,
Small-Signal, Forward Current | |hgel 10 50 25 5| — 25| - 3] - 3 - 35 -
Transfer Ratio (f = 20 MHz)
*|Input Resistance: b 5 1 - - - 20 30 24 34 24 34 24 34 Q
f=1kHz ib 10 5 - -] = -] 10 4l 8 al 8 a4l 8
*|Small-Signal Reverse Voltage 5 1. - - - — [3x104| — |3x104 - |3x104 — [5x104
Transfer (Feedback) Ratio: LT 10 1 = - - - - - |3x104 - - - -
f=1kHz 10 5 -] - - |3x104| - | - - |3x104 - [sx10f
*|0Output Conductance: 5 1 - - - 005| 05 0.05§ 05 | 0.01 05 0.05{ 05
hob Hmho
f=1kHz 10 5 - - - — 1 10.05| 05 |0.01 1 |0.05| 05
*|Output Capacitance: Cob 10 - 20 35 - 20 - 25 - 15 - 25 | pF
Ig =0
*[Input Capacitance: i 0 _ _ _ _ _ _ 80 _ 80 _ 80 | oF
Veg=0.5V
Gain-Bandwidth Product fr . 50| 100 - 50 | — 60| — 60 - 70, - MHz
*|Noise Figure:
Circuit Bandwidth (BW) = 1 Hz
Reference signal freq. = 1 kHz \
Generator resistance (Rg) = NF 10 03 . dB
510 £2(2N1613,2N1711) - - - - - - 12 - - - 8
1KQ(2N2102) ' -1 -] - - | - -1 -1 - 6 | -| -
*[Saturated Switching Time tgttptty - - - — - - 30 - 30 - - s
Thermal Resistance:
Junction-to-case RC -1 = 75 | — | 75° | — |s83*| — 35| - | 583" oo
Junction-to-ambient RAJA - - | 250 - 250* | — | 219*| - 175* | — 219*
*2N-Series types in accordance with JEDEC registration data 3 Pylsed, pulse duration = 300 s, duty factor = 2% (1.8% for 2N2102 only).
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POWER TRANSISTORS

2N697, 2N699, 2N1613, 2N1711, 2N1893, 2N2102, 2N2270,
2N2405, 2N3053, 2N3053A, 40366, 40389, 40392

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

*

*

*

*

60

TEST CONDITIONS LIMITS
2N3053
SYMBOL| VOLTAGE | CURRENT| 2N1893 2N2405 2N2270 40389 2N3063A | UNITS
V dc mA dc 40392
ve | Vee | 1c | 18 | min[max.|min|max. Min|MAX. [MIN. [MAX.[MIN. [MAX.

15 -] - - | - -] - - | - -1 -
Icso 30 -1 - -1 - - | - - Jo2s | = | - |ua

60 - | - -] - 005 | — | - = -

90 - |o.01 — | o.01 - | - - | - - -
Tc=150°C 60 - | - -1 - - | s | - |- - | -

90 - 15 - 10 | — | - - | - - | -
1EBO 0 - |o.01 - | 0.01 - | 01 - lo2s | - loa2s |wa
VEB=5V

10 | 0.1 - | - 20| - - - - | - -1 -
10 1 - | - -1 - 30| - - | - N
hEE 10| 109 35| — 35| - -1 - - | - -1 -
10 | 1502 40| 120 60| 200 50 | 200 50 | 250 | 50| 250
Tc=55°C 10 | 102 20| - 20| - - | - - | - -1 -
V(BR)CBO 0.1 120 | - 120 - 60| - 60 | — 80| — \Y
V(BR)EBO 0 7| - 7| - 7| - 5 | - 5§ | - |v
Ig=0.1mA
VeEeo(sus) 1002 of - | - 9| - 45| — 40| - 60 | —
303 0 80| - 90| - - - - - - - v
VceR(sus)
RBE=10 @ 1002 100] - 140| - 60| - 50| - |- |v
=500 @ 1002 - | - 120 — - | - - | - - -
Vee(sa0) 1s02| 15 - | 1.3 - | 1. - |12 - 1706 ] 1 |}V
sa
BE s3] 5] - | o9 - fos |- |- - - 1-1-
1502 15 - 5 - | o8 - | o9 - 14| - 0.3
v
VcEelsat) 509 5 _ 13 _ 0.2 _ — - - -
25| 150 - - - - - - 1.7 - 1
VBE 10 | 1502 - - - - - - - - - - |V
hfe
f=1kHz 5 1 30| 100 | - | - - | - - | - -1 -
=1 kHz 5 5 -1 - 50| 275 5 | — - | - -1 -
=1kHz 10 5 45| — - - 5 | 215 | - | - - -
=20 MHz 10 | s0 259 - 6| - 5| — 54 — 5| -
1 24| 34 - | - N — | -
hi 5 20| 30 Q
f=1 kHz 10 5 a4 8 4 8 -] - - | - B

*2N-Series type in accordance with JEDEC registration data.
aPulsed; pulse duration = 300 us, duty factor < 2%.
oVepg=4V for 2N3053, 2N3053A




POWER TRANSISTORS

2N697,2N699,2N161 3,‘ 2N1711,2N1893,2N2102, 2N2270,
2N2405,2N3053,2N3053A,40366, 40389, 40392
ELECTRICAL CHARACTERISTICS, At Case Temperature (Tc) = 25°C unless otherwise specified.(cont’d)

TEST CONDITIONS LIMITS
2N3053
SYMBOL| VOLTAGE | CURRENT| 2N1893 | 2N2405 | 2N2270 40389 | 2N3053A | UNITS
V dc mA dc 40392
Ve | VeE | Ic Ig | MIN.JMAX.| MIN.{MAX. MIN.{MAX. [MIN. MAX.|MIN. [MAX.
5 1 — 125 x| - [3x104] - - - - - —
104
I hep 10 5 - |1125x| - [3x104 - - - - -1 -
f=1kHz 104
5 1 - |los| -] o5 | - | - -1 - - | -
h
' fh=°1t,’(Hz 10 5 ~los | - | o5 |- | - - - I e
*{.Cob 10 - 15 - 15 - 15 - 15 - 15 | pF
'E=0
*| Cib 0 - 85 | - 85 - 80 -1 80 - | 80 | pF
VEB=0.5V
1 50| — 120 - 100 — 100| - 10| - MHz
nES 10 03 - - | - 6 | - | 0] - |- | -]- |8
| tgttettg - - - - . 30 - - - - ns
|
ROJC _lesa | - | 33 | = | 35| - | 3¢ - | 35| °cw
ROJA — 219 =115 | = 15| — [1758] - | 178

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

ABW=1Hz, reference signal freq.=1kHz, RG=500Q (2N2405) and RG=1kQ (2N2270).
25 max. for 40392. ® 50 max. for 40389.
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Fig. 4 - Maximum operating areas for 2N2405.
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aPulsed; pulse duration=300 s, duty factor< 2%.
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Fig. 5 — Typical dc beta characteristics for
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POWER TRANSISTORS

2N697,2N699,2N1613,2N1711,2N1893, 2N2102, 2N2270,
2N2405,2N3053, 2N3053A,40366, 40389, 4039

10_| CASE TEMPERATURE (T¢)=25°C :
(CURVE MUST BE DERATED LINEARLY
WITH INCREASE IN T .'.Mggza_?TUREl

E g 3 T
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f ik
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o o
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OWER
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<. BASE-TO-EMITTER VOLTAGE (Vgg) —V.
2 L) s2¢5-wesh2
4 i 513 Fig. 7 - Typical transfer characteristics
3 for 2N1613, 2N1711, 2N1893,

2N2102, 2N2405.
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POWER TRANSISTORS

2N697,2N699, 2N1613,2N1711,2N1893, 2N2102, 2N2270,

2N2405,2N3053, 2N3053A,40366, 40389, 40392

) COMMON-EMITTER CIRCUIT, BASE INPUT
AMBIENT TEMPERATURE (Ta) » 25° C
. T
g o 10}
F § L ECTOR ML L
i i
3 £
3 i =]
£8 . =
£ o= H
5 g 30 F—f— Ipe15 g
vy e z
o4, s :
(=] o
%3 g
3 5
2 3 2
8
o
<15 % - 25 50 00 T s
FREE-AIR TEMPERATURE (Tpa) —°C o
RCS Wes1

Fig. 15 - Typical base-to-emitter saturation
characteristics for 2N1893, 2N2405.

[COMMON -EMITTER CIRCUIT, BASE INPUT]
FREE—AIR TEMPERATURE (TFa)*25°C

COLLECTOR MILLIAMPERES (Ic)

- BASE MICROAMPERE S (Ig)= Q=1

0 0 20 30 40 50 6 70 80 90 (00
COLLECTOR-TO-EMITTER VOLTS (Vcg)

925 1683
Fig. 18 - Typical low-current output

characteristics for 2N1893.

20 40 60 60 00
COLLECTOR-TO-EMTTER VOLTAGE (VCE)—V gcq 753

Fig. 16 - Typical low-current output character-
istics for 2N699, 2N1613, 2N2102,
2N2270.

COMMON-EMITTER CIRCUIT, BASE INPU’
FREE- AR TEMPERATURE (Tra)s 25° C,

COLLECTOR MILLIAMPERES (Zc)

] 120 140

20 40 60 80 100
COLLECTOR—TO—EMITTER VOLTS (Vcg)
azcs near
Fig. 19 - Typical low-current output
' characteristics for 2N2405.

COMMON=-EMITTER CIRCUIT, BASE INPUT.
FREE-AIR TEMPERATURE (Tg,)» 25° C

R ‘ﬁ

COLLECTOR MILLIAMPERES (I¢)

10 20 30 40 50 70
COLLECTOR-TO-EMITTER VOLTS (Veg)

92CS-11830
Fig. 17 - Typical low-current output character-
istics for 2N1711.
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92CS- 11189
Fig. 20 - Typical high-current output
characteristics for 2N699,
2N2270.
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Fig. 21 - Typical high-current output
characteristics for 2N1613,
2N2102.

[COMMON-EMITTER CIRCUIT, BASE INPUT.
FREE-AR TEMPERATURE (TFa)s25° C

Fig. 22 -Typical high-current output
characteristics for 2N1711.
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Fig. 24 - Typical high-current output
characteristics for 2N2405.
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Fig. 23 - Typical high-current output
characteristics for 2N1893.
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Fig. 25 - Typical high-current output charac-
teristics for 2N3053, 2N3053A,
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POWER TRANSISTORS

2N1479-2N1482, 2N1700, 40347, 40348, 40367
Hometaxial-Base Silicon N-P-N Power Transistors

Features:

General-Purpose Types for Low-Power Applications

These RCA types are hometaxial-base,
silicon n-p-n power transistors intended
for a wide variety of applications in in-
dustrial and military equipment. They are
particularly useful in power-switching cir-
cuits such as in dc-to-dc converters, in-
verters, choppers, solenoid and relay
controls; in oscillator, regulator, and

Maximum Ratings, Absolute-Maximum Values:
* COLLECTOR-TO-BASE VOLTAGE
* COLLECTOR-TO-EMITTER VOLTAGE:
. With base open, sustaining
With emitter-to-base reverse biased -

(VEB=15wvolts) . . ..o oo v i,

* EMITTER-TO-BASE VOLTAGE
* COLLECTOR CURRENT
PEAK COLLECTOR CURRENT
* EMITTER CURRENT
* BASE CURRENT
* TRANSISTOR DISSIPATION:
At case temperature of 25°C

At ambient temperature upto 25°C . . ... ... ..

* TEMPERATURE RANGE:
Operating and Storage

* LEAD TEMPERATURE (During soldering):
At distances => 1/32 in (0.8 mm) from seating plane
for 10 s max.

pulse-amplifier circuits; and as class A
and class B push-pull audio and servo
amplifiers.

The 2N1700 and 40367 are supplied in
the hermetic JEDEC TO-39 package or
TO-39 with factory-attached heat radia-
tor.

*2N-Seriestypes in accordance with JEDEC registration data

ICOLLECTOR-TO-EMITTER VOLTAGE (Veg)s 8V Zjaee 3
or YeE
T 1 e
snu s T

11 -
[ CASE TEMPE!

BASE CURRENT (Ig)—mA

Emas

»

A
H

T
inn s

1
T
I

T

i
0.5 1 1
BASE-TO-EMITTER VOLTAGE (Vgg)—V.

92¢5-10438R2

Fig. 1— Typical input characteristics for
2N1479-2N1482.
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CASE TEMPERATURE (Tc)»25°C

Vou *VOLTAGE AT WHICH ALPHA (a) AT
LOW VOLTAGE TIMES THE MULTIPICATION
FACTOR (M

o
2

°
o

COLLECTOR CURRENT (I¢l—A

COLLECTOR-TO-EMITTER VOLTAGE (Vegl —V

92cm inase

Fig. 2— fypica/ output characteristics forh
2N1479-2N1482.

= High-temperature characterization
L] Hig_h dc beta at 200 mA
®  Full switching-time characterization at

200 mA

Additional features for 40367:

s High

realiability assured by five
preconditioning steps

® Group ‘A test data in data bulletin

40348

2N1479 2N1480 40347
2N1481 2N1482 2N1700 40347V1 40348v1 40367
... VcBo 60 100 60 60 20 100 Vv
.. Vceolsus) 40 55 40 40 65 55V
-« Veev 60 100 60 60 90 100 V
-+ VEBO 12 12 6 7 7 12V
.. e 15 15 1 15 15 15A
<o lem - - - 3.0 3.0 - A
e -175 175 - - - - A
Ig 1 1 0.75 0.5 05 1A
Pt
.. 5 5 5 8.75 8.75 5W
(40347)  (40348)
- - - 1.0 1.0
(40347)  (40348)
a4 4.4 1w
(40347V1) (40348V1)
TC. Tstg —65 10 200 ————————a—°C
T - - 255 230 230 255°C

TERMINAL DESIGNATIONS

B
E C (CASE)
JEDEC T0-39
2N1479-2N1482,2N1700,
92Cs-27512 40347-40348,40367

(See dimensional outline “C”.)

JEDEC TO-39 with Heat
Radiator
40347V1,40348V1
(See dimensional outline “D".)

s2cs-2738




POWER TRANSISTORS

2N1479-2N1482, 2N1700, 40347, 40348, 40367

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

TEST CONDITIONS LMTS
VOLTAGE CURRENT
SYMBOL V dc mA dc 2N1479 2N1480 2N1481 2N 1482 2N1700 40367 UNITS
VcB|Vce|VEB| Ic [IB |1E |MIN.JMAX.| MIN.|MAX. | MIN.|MAX. | MIN.[MAX. | MIN|MAX.| MIN[MAX.
* IcBo 30 0 - 10 - 10 - 10 - 10 - 75 = 4 | uA
Tc = 150°C 30 0 — |500 — |500 — |500 — |500 — |1000 - -
1 lggo 12 ] - 10 - 10 - 10 — 10 - - - 2 | A
6 0 - - - - = - - - - 25 — -
*
VCcev 1.5 10.25 60| — 100 - 60 - 100 - - - 100 - \%
15 | 05 — - = - — — - - 60 — — -
Vceolsus) 50| O 40| - 55 - 40 — 55 — — — 55 -
I VBE 4 200 - 3 - 3 - 3 - 3 - - - 3|V
4 100 — — — — = — — — — 2 — —
VcEelsat) 200/ 10 — — — — — — — — — — — 14 |V
‘I hge 4 200 20} 60 20 | 60 35 | 100 35 |100 - - 35 100
4 100 — — — — — — — — 20 80 — —
hie 4 5 50 Typ.* 50 typ.* 50 Typ.* 50 Typ.* 40 Typ. — =
*
rcelsat) 200| 20 - 7 - 7 - - - - - - - - | Q
200} 10 —| - - - - - 7 - 7 - - - -
) 100 10| —| - — — — — — — — - 10 — —
Cob 40 150 Typ.* 150 Typ.* 150 Typ.* 150 Typ.* 150 Typ. — — pF
T 10 Typ.* 10 Typ.* 10 Typ.* 10 Typ.* 10 Typ. — — ms
fab 28 5 1.5 Typ.* 1.5 Typ.* 1.5 Typ.* 1.5 Typ.* 1.5 Typ. — - MHz
4@ 0.2 Typ.* 0.2 Typ.* 0.2 Typ.* 0.2 Typ.* 0.2 Typ. — -
t,® 1 Typ.* 1 Typ.* 1 Typ.* 1Typ.* 1 Typ. - —
1,® 0.6 Typ.* 0.6 Typ.* 0.6 Typ.* 0.6 Typ.* 0.6 Typ. — —
t® 1 Typ.* 1Typ.* 1Typ.* 1 Typ.* 1 Typ. - -
R@JC 35 35 35 35 35 — 35
ROJEA 200 200 200 200 200 = —
*2N-Series types in accordance with JEDEC registration data.
®|c =200 mA, B4 =20 mA, Ig, = —85.:nA
le COLLECTOR-TO-EMITTER VOLTAGE (Vcg) =4
— COLLECYOR-YO-E_‘ g
! Bl £
° = x
H g B
= g £ 100 ‘\"9:‘
2 £ é 0 '\““\\; n
- i % H “"?&/W | Dhvee v
E € TEMPERATU « § 5 o] +° D
& 3 = > 9% \N
3 4 & & s N
2 & § “ LA N
L% o 3
EHEH = bl }
0.2 0.4 06 0.8 ' L2 ) a2 0.4 06 08 ] o 0 ™ 0 100

COLLECTOR CURRENT (Ic)—A

92¢5-10450R2

Fig. 3— Typical dc beta characteristics for

2N1479—-2N1482.

COLLECTOR CURRENT (Ig)—A

Fig.4—Typical dc beta characteristics
for 2N'1700.

92CS-11573RI

COLLECTOR CURRENT (Ig)—mA

Fig.5—Typical dc beta characteristics
for 40347.
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POWER TRANSISTORS

2N1479-2N1482, 2N1700, 40347, 40348, 40367

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

TEST CONDITIONS LIMITS_
CHARACTERISTIC SYMBOL |VOLTAGE | CURRENT UNITS
Vdc Adc 40347 40348
Vce | VBE | Ic B MIN. |MAX.| MIN. | MAX.
Collector-Cutoff Current
With external base-to- 30 — 1 — -
emitter resistance ICER 60 . - - - 1 MA
(Rgg) = 1 k§2 90 - - - -
30 - 1 - -
With Rgg = 1 k§2 ICER 60 - - - 1 mA
and Tc = 150°C 90 - - - -
Emitter-Cutoff Current lEBO -7 = 10 - 10 |HA
4 0.15 - - - -
DC Forward-Current 4 0.30 - - 30 125
Transfer Ratio hgg 4 0.45 25 100 - -
4 1.00 - - 10 —
Collector-to-Emitter
Sustaining Voltage:
With base-emitter junction VcEv(sus) -15 | 0.050 60 - 90 - \
reverse biased
With base open Vceof(sus) 0.050 40 — 65 — \")
' 4 0.15 - - - -
Base-to-Emitter Voltage VBE 4 0.30 - - - 1.3 \"
a4 0.45 - 15 - -
Collector-to-Emitter 0.15 15 mA - - - -
Saturation Voltage Vcelsat) 0.30 | 30mA - - - 0.75 |V
045 | 45mA| -— 1 - -
'|Forward-Bias Second Break- 38 345 - - -
down Collector Current Is/b 63 — - 208 - mA
(1-s non-repetitive pulse) 138 - - - -
Thermal Resistance :
Junction-to-Case RfJc 20(max.) 20(max.} ‘ciw
40347 40348
Thermal Resistance: 40(max.) 40(max.)
Junction-to-Ambient ROJA 40347V1 40348V1 ‘cw

3 Pulsed; pulse duration = 300 Us, duty factor < 2%.

8

8
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OC FORWARD-CURRENT TRANSFER RATIO (hfg)

|
Indilil
|

Fig.6—Typical dc beta characteristics for

0!
COLLECTOR CURRENT (Ig)—aA

40348.

Fig. 7-Typical saturation charac-
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POWER TRANSISTORS

2N1479-2N1482, 2N1700, 40347, 40348, 40367

g| CASE TEMPERATURE (T¢)= 25°C

(CURVES MUST BE DERATED LINEARLY
€ WITH INCRE IN TEMPERATURE.)

2 1)
ms  (TOWL
ms (52.5W)E

e
L
e

COLLECTOR CURRENT (Ic)—A

COLLECTOR CURRENT (I¢)—A

COLLECTOR-TO-EMITTER VOLTAGE (VcE)—V
92CM-11555R2

Fig.10—Typical output characteristics for 2N'1700.
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COLLECTOR-TO-EMITTER VOLTAGE (Vog)—V
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Fig.9—Maximum operating areas for 40347 and 40348 .
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. Fig. 13 — Typical input characteristics for
2N1700.
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POWER TRANSISTORS

2N1479-2N1482, 2N1700, 40347, 40348, 40367

COLLECTOR-CUTOFF CORRENT (TCERI—A

Fig.17—Collector-cutoff-current characteristic
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Fig. 18—Collector-cutoff-current characteristic Fig. 19 — Typical leakage characteristics for
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Fig. 20 — Typical leakage characteristics
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POWER TRANSISTORS

2N1487-2N1490, 2N1702

Hometaxial-Base Silicon N-P-N _Power Transistors

General-Purpose Types for High-Power Applications

These RCA types are hometaxial-base
power transistors of the silicon n-p-n
type intended for a wide variety of ap-
plications in industrial and military equip- T
ment. They are particularly useful in d
power-switching circuits such as in dc-to-
dc converters, inverters, choppers, sole-
noid and relay controls; in oscillator,

F Absolute-M. Values:
* COLLECTOR-TO-BASE VOLTAGE. . ... ...... Vceo
* COLLECTOR-TO-EMITTER VOLTAGE:
With base open (sustaining voltage). . . . ... ... Vceo
With emitter-to-base reverse
biased (Vggl=15volts). . .. .......... VCev
* EMITTER-TO-BASE VOLTAGE. . ... ........ Vego
* COLLECTOR CURRENT. . . . PR To}
"EMITTERCURRENT . ... ... ............ g
*BASECURRENT. . .................... g
* TRANSISTOR DISSIPATION: PT
At mounting-flange temperature of 25°C . . . . . .
At mounting-flange temperature of 100°C. . . . . .
* TEMPERATURE RANGE:
Operatingand Storage . . . . . . ........... Te. T
PIN TEMPERATURE (During soldering) :
At distance > 1/32 in. (0.79 mm)
from seating plane for 10smax. . . ... ...... TL
*2N-Series types in accordance with JEDEC registration data,

regulator,
and as class-A and class-B  push-pull
audio and servo amplifiers.

current,
ature performance. They are supplied in
the JEDEC TO-3 hermetic package.

and pulse-amplifier circuits;

hese transistors feature high power-
issipation ratings, high beta at high
and excellent high - temper-

2N1487 2N1488
2N1489 2N1490 2N1702
60 100 60 v
(sus) 40 55 40 v
60 100 60 v
10 10 6 v
6 6 5 A
_8 -8 - A
3 3 25 A
75 75 75 w
43 43 w
tg — 65 10200 °c
235 °c

COMMON—EMITTER CIRCUIT,BASE INPUT.
COLLECTOR-TO-EMITTER VOLTS=4

MOUNTING-FLANGE
TEMPERATURE—*C

25

-65

200

>

DC CURRENT TRANSFER RATIO (hrg)

o a5 1 1.5 2 2.5 3
COLLECTOR AMPERES 92CS-10454R1

Fig. 1 — Typical dc beta characteristics for

COLLECTOR-TO-EMITTER VOLTAGE (Vcg) =4

DC FORWARD-CURRENT TRANSFER RATIO(hgg)

E) E)
COLLECTOR CURRENT (Ic)=A o0 oo o0

Fig. 2 — Typical dc beta characteristics for

Features:

® High-temperature characterization

® High dc beta at 1.5A

8 Full switching-time characterization
at 1.5A

TERMINAL DESIGNATIONS

C
(FLANGE)

prassestey

JEDEC TO-3

(See dimensional outline “A".).

COMMON-EMITTER CIRCUIT, BASE INPUT.
MOUNTING-FLANGE TEMPERATURE «25°C
VaM = VOLTAGE AT WHICH ALPHA (a) AT
LOW VOLTAGE X THE MULTIPLICATION
Ty
H
T
t4] VaM= | OO
I
I
3
™ T
2 H
b
] 50
3 T
1 25, =
ZVCEO ()
T
HHH
T PR
! HAVceo(1g +0) HH
iaiimg < ANHW VIV
T X HH
80

20 40 60
COLLECTOR-TO-EMITTER VOLTS
. 92C5-10447R1

Fig. 3 — Typical output characteristics for
2N1487—-2N1490.

2N1487—-2N1490. 2N1702.
[ Common-EMITTER CRCUIT, [COLLECTOR- TO-EMITTER VOLTAGE (VCg) =4V
:co%ﬁ;g{—“m -EMITTER HHH
T il
- comye | TEMPERATURE o
4 |
] i gzl L= g
S ra 5 s
3 [ 5 ot
Pl i/
: = H /
o
r : 1
ux-m-:un:u vous (vee)

92CS-1045R2

Fig. 4 — Typical input characteristics for
2N1487—-2N1490.

.5 1.
BASE-TO-EMITTER VOLTAGE (Va@—V 92CS-11567RI
Fig. 5 — Typical input characteristics for

2N1702.

CASE TEMPERATURE (T¢ )+25°C

COLLECTOR CURRENT (I¢)—A

50 60
COLLECTOR-TO-EMITTER VOLTAGE (VCE)=V 92CM-11564R2
Fig. 6 — Typical output characteristics for
2N1702.
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POWER TRANSISTORS

2N1487-2N1490, 2N1702

ELECTRICAL CHARACTERISTICS Mounting-flange temperature = 25°C unless otherwise specified

TEST CONDITIONS LIMITS
- bC DC DC DC
COLLEC- | EMITTER [COLLEC- | BASE
CHARACTERISTIC TOR |VOLTAGE| TOR [CURRENT| TYPE TYPE TYPE TYPE TYPE UNITS
VOLTAGE CURRENT] 2N1487 2N1488 2N1489 2N1490 2N1702
(VOLTS) [(VOLTS) | (mA) (mA)
Ves|Vee| Ves Ic g MIN.JMAX. | MIN.|MAX. | MIN.JMAX. | MIN.JMAX. | MIN.|MAX.
Iceo 30 -] 25 -1 25 —-| 25 -| 25 — | 200 HA
60 | = - - -] = - | - — [1000
At Tc=150°C 30 — [1000 — [1000 — [1000 — [1000 — 2000 A
lEBO 6 0 -1 - -1 - -1 - -1 - - | 100 A
'ego 10 0 -] 25 -{ 25 -] 25 ~1-25 [ uA
Veex 1.5 0.25 - - - - - - -] = — | =
15 05 60| — |100]| — 60| — J100| — - | - \Y
1.5 1 -1 - -1 - o - | - | sobf —
Vceolsus) 100 ] 40 | - 55 | — 40 | - 55 — | 40b| — v
hgg 4 1500 15| 45 | 15| 45 | 25| 75 | 25| 75 -1 -
4 800 -1 - -| - -1 - -| - 15 | 60
20 5000 -1 - ol e -1 - [35 | -
rgglsat) 1500 | 300 - 2 - 2 - - -] - | -
1500 | 100 -1 - - - — 067 —~ | 067 -1 - Q
800 80 - - -1 - - - - - - 4
VBE 4 1500 -1 35 -| 38 -1 25 -1 25 -1 -
4 250 - - -| - - - -1 - - 4 v
20 300 -| - -| - -| - -] - — |2058
VcElsat) 5000 |2000 -1 - -] - - - - - -1 20 v
Cob 40 200(typ.) | 200(typ.) | 200(typ.) | 200(typ.) | 200 (typ.) pF
7 12 (typ.) 12 (typ.) 12 (typ.) 12 (typ.) 12 (typ.) ms
fab 12 100 1 (typ.) 1 (typ.) 1 (typ.) 1 (typ.) -1 - MHz
fhib 6 100 - - - - - - - - 300 | — kHz
28 0.5 - | - - | - - | - - - 1 (typ.) MHz
t4® 0.2 (typ.) 0.2 (typ.) | 0.2(typ.) 0.2 (typ.) 0.2 (typ.)
t,® 1 (typ.) 1(typ.) 1 (typ.) 1(typ.) 1 (typ.) us
t® 1 (typ.) 1 (typ.) 1 (typ.) 1 (typ.) 1 (typ.)
® 1.2 (typ.) 1.2 (typ.) 1.2 (typ.) 1.2 (typ.) 1.2 (typ.)
Rpyc —iz.sa —Jz.aa - J233 - [233 - J233 ["CAW
* 2N-Series types in accordance with JEDEC registration data. "lg=15A, Ig. =300 mA, 132 =-150 mA
T S[EmITTER PN COLLECTOR-TO-BASE VOLTAGE (Vcg)*30 V —
“|COLLECTOR-TO-BASE VOLTS=30 / 7
3 <
ki v L /
";: /I’ § 2 /
Yy P’ ; 10 7
£ ¢
oF 5
Eg = 5 1“‘1&//
| gms
I 1
8 i
4 4
3 g
(X} . 1
25 50 ™ 100 125 150 175 200 "o 200
JUNCTION TEMPERATURE—*C

70

92Cs-10883

Fig. 7 — Typical collector-cutoff current
characteristic for 2N1487—-2N1490.

50 100
JUNCTION TEMPERATURE (Ty)—*C

92¢3-29307

Fig. 8 — Typical collectorcutoff current
characteristics for 2N1702.




POWER TRANSISTORS

2N3054, 2N6260, 2N6261, 40250, 40372

Hometaxial-Base, Medium-Power Silicon N-P-N

Transistors

Rugged Devices for Intermediate-Power Applications in

Industrial and Commercial Equipment

These RCA types are hometaxial-base
silicon n-p-n transistors intended for a
wide variety of medium- to high-power
applications. Types 2N3054, 2N6260,
2N6261, and 40250 are supplied in
the JEDEC TO-66 hermetic package.

Types 40250V1 and 40372 are the 40250
and 2N3054 with factory-attached heat
radiators intended for printed-circuit-
board applications.

40250 2N6260 2N3054 2N6261
M Ratings, Absolute-Maximum Values: 40250V1 40372
* COLLECTOR-TO-BASEVOLTAGE. . ......... Veeo 50 50 920 90 \
COLLECTOR-TO-EMITTER VOLTAGE:
* Withbaseopen . ... ................. VcEo 40 40 55 80 \Z
*  With external base-to-emitter .
resistance (Rgg) =100S2. . . ... .......... VceRlsus) - 45 60 85 \"
With base reverse-biased
(VBE=-15V) oot inens Vceylsus) 50 50 90 0 Vv
* EMITTER-TO-BASEVOLTAGE. . . ... ....... VEBO 5 5 7 7 v
* CONTINUOUS COLLECTOR
CURRENT. . .. ... ... i ic 4 3 4 4 A
*CONTINUOQUS BASECURRENT . . .......... g 2 2 2 2 A
* TRANSISTOR DISSIPATION: Pr
*  Atcase temperatureupt0 25°C. . . . .. ... ... 29 29 25 50 W
{40250) (2N6260) (2N3054) (2N6261)
At ambient temperatures up 10 25°C. . . . . .. .. 5.8 . 5.8 w
(40250V 1) (40372) o

At temperatures above 26°C. . . . .. ... ... ..
* TEMPERATURE RANGE:

Storage & Operating (Junction) . . . . .. ......
PIN TEMPERATURE (During soldering):

At distance 2> 1/32 in. (0.8 mm)

from seating plane for 10smax. . ... .......

Derate linearly to 200 C

-65 to 200 (o]

235

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

10 [CASE TEMPERATURE (T¢)=25°C

i

8| (CURVES MUST BE DERATED LINEARLY

WITH INCREASE IN TEMPERATURE.)

0

COLLECTOR CURRENT (Ic)—A

10
COLLECTOR-TO-EMITTER VOLTAGE (Vgg)—V

6 8
100
925S-3363R2

Fig.1—Maximum operating areas for 2N3054 and 2N6260.

Features:

lfT=

800 kHz at 0.2A (2N3054,
40372)

m Maximum safe-area-of-operation

curves for dc and pulse operation

m VGEylsus) = 90 V min (2N3054,

2N6261)

m Low saturation voltage: VCg(sat) =

1.0V atlc=0.5A (2N3054)

Applications:

= Power switching circuits
m Series- and shunt-regulator driver and

output stages
High-fidelity amplifiers
Solenoid drivers.

TERMINAL DESIGNATIONS

C
(FLANGE)

JEDEC TO-66
2N3054, 2N6260, 2N6261, 40250

szes-z1316

(See dimensional

outline “N".)

JEDEC TO-66 with Heat Radiator
40250V1, 40372

(HEAT RADIATOR)

92c5- 27523

(See dimensional outline “0".)

" [CASE TEMPERTURE (Tc)=25°C
E |l
B
> 90f—Vcer 2N626;
2 _ T Veeo
k2 —

z
°T
Gy 7
_~| Ve

u (CER .2~3°54-1 37, Vee

> i I T —l] o

50| Veer Seaeg
S T T~ Vceo
=
B
S
30
0 Z 468
100 [ 10K 100K

1
EXTERNAL BASE—TO—EMITTER RESISTANCE (Rgg) — Q
92€5-19526 R1

Fig. 2 — Sustaining voltage vs. base-to-emitter
resistance for 2N3054, 2N6260,
2N6261, and 40372.
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POWER TRANSISTORS

2N3054, 2N6260, 2N6261, 40250, 40372

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

TEST CONDITIONS LIMITS
CHARACTERISTIC SYMBOL 2N6260 | 2N3054 2N6261 40250 UNITS
VOLTAGE |CURRENT 40372 40250V1
Vdc Adc
Vce [veelic [is [mMiN]MAX.[MIN[MAX. | MIN]MAX. | MIN.[MAX.
Collector-Cutoff Current: | Ves = Ig=0 = = = = - = = 1
With base open cBo 30
: ICEO 30 0 - 1 - 0.5 - - - -
60 o - - = - - 0.5 - -
40 |-15 - 5 = - - - - -
With base-emitter IcEV 80 | -15 - - - - - 0.5 - - mA
junction reverse-biased -15 - - - 10 - - - -
IcBO VvCB = lIg=0 - - - - - - - 5
30
40 | -15 - 25 - - - - - -
At Tc = 150°C lcev 80 |-15 - - - - - 1.0 - -
90 | -15 — = - 6.0 - = - —
-5 0 - 5 - - - - - 5 |mA
Emitter-Cutoff Current IEBO -7 0 - - - 1.0 - 0.2 - -
Collector-to-Base V(8RICBO 0.05 - - - - - - 50| — v
Breakdown Votlage
Collector-to-Emitter V(BRICEV -1.5 |0.05 - - - - - - 50| - \"
Breakdown Voltage
Collector-to-Emitter
Sustaining Voltage:
With base open VcEeolsus) 0.12 0 0| - 55| — 80| — 40| — v
With external base-to-emitter
resistance (Rgg) = 10082 VcEeR(sus) 0.13 a5 | - 60| — 85| — - -
Emitter-to-Base
Breakdown Voltage V(BRIEBO - - - - - - 5|1 — v
Ig =0.005 A
2 43 3| - - | - 5 — - | -
2 152 - - - - 25| 100 - -
DC Forward-Current hEE 4 32 - - 51 - - - - -
Transfer Ratio 4 0.52 - - 25| 150 - - - -
4 1.52 20 | 100 — - — - -25 |100
Collector-to-Emitter Vcelsat) 0.52 0.053 - - - 1.0 - - - -
Saturation Voltage 1.52 0.153| — 15 - - - 05 - |15 \
32 13 — — - 6.0 - - — -
2 15 - - - - - 15 - -
Base-to-Emitter Voltage Vge 4 15 - 22 - - - - - |22 v
4 05 — - - 1.7 - - — —
Common-Emitter Small-Signal
Short-Circuit, Forward
Current Transfer Ratio fhie 4 0.1 003 | - 003 | - 003 | — - - MHz
Cutoff Frequency

8Pulsed: Pulse duration = 300 us duty factor = 1.8%.
*In sccordence with JEDEC registration data format JS-9 RDF-10 (2N3054) JS-6 RDF-2 (2N6260-61)
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POWER TRANSISTORS

2N3054, 2N6260, 2N6261, 40250, 40372

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

TEST CONDITIONS LIMITS
CHARACTERISTIC SYMBOL 2N6260 2N3054 2N6261 40250 UNITS
VOLTAGE |CURRENT. 40372 40250V1
Vdc Adc
Vce |veellc Ig |MIN.]JMAX. | MIN.JMAX.| MIN.JMAX. | MIN.|MAX.
*IMagnitude of Common-Emitter,
Small-Signal, Short-Circuit
Forward Current Transfer Ihsel 4 0.1 2| - - - 2| - - -
Ratio (f = 0.4 MHz)
*|Common-Emitter, Small-
Signal, Short-Circuit hte 4 0.1 25 26 | - 25 | - - -
Forward Current
Transfer Ratio (f = 1 kHz)

Forward-Bias Second 40 0.725( — - - - - - -
Breakdown Collector IS/b 80 - | - - | - |oe2s| - -1 - |a
Current (t-1s) 55 - — 0.455| — - — - —

Thermal Resistance: 6 (max.) 7 (max.) 3.5 (max.) |6 (max.)
Junction-to-Case RJC 2N6260 2N3054 2N6261 40250 ‘ciw
Junction-to-Ambient ROJA 30 (max.) 30 (max.)

40372 40250V1

8py|sed: Pulse duration = 1.8%.

*In accordance with JEDEC registration data format JS-9 RDF-10 (2N3054) JS-6 RDF-2 (2N6260-61)
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Fig. 3 - Thermal-<cycling rating chart
for 2N3054.
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Fig. 4 - Thermal-cycling rating chart for

2N6260.

INDUCTANCE (L) =200

5 -4 -3 -2 - °
BASE-TO-EMITTER VOLTAGE (Vgg)—V
92CS-20T13

Fig. 6 - Reverse-bias second-breakdown
characteristics for all types.

COLLECTOR-TO-EMITTER VOLTAGE (Vcg) = 4V
CASE TEMPERATURE (Tc)s25° C
T

T

Z/

08

GAIN—BANDWIDTH PRODUCT (f 1) —MHz

NUMBER OF THERMAL CYCLES s2cs-19521

Fig. 5 - Thermal-cycling rating chart for
2N6261.

COLLECTOR-TO-EMITTER VOLTAGE (Vcg)= 4

o4}

[ [
COLLECTOR CURRENT (I¢)—mA

2

10°

92¢s-123411

Fig. 7 - Typical gain-bandwidth product

for all types.

BASE -TO~EMITTER VOLTAGE (Vggh—V
2203 - 2308R!

Fij. 8 - Typical input characteristics for

2N3054, 2N6260, 40250, 40250V 1,
and 40372.
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POWER TRANSISTORS

2N3054, 2N6260, 2N6261, 40250, 40372
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Fig. 9 - Maximum operating areas for 2N6261.

CASE TEMPERATURE (T¢ ) = 26°C

COLLECTOR CURRENT (Ic)—~A

© 0 © ™
COLLECTOR-TO-EMITTER VOLTAGE (Veg) —V

o

92C3-196%
Fig. 12 — Typical output characteristics for
2N6260.

COLLECTOR CURRENT (Ic)—A

) 08 0 [X]

0 25
BASE-TO-EMITTER VOLTAGE (Vg )—V

2e8-m82y

Fig. 15 - Typical transfer characteristics for
2N6261.
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‘COLLECTOR CURRENT (Ic) —A

o 0 20 30 40 80 ©
COLLECTOR-TO-EMITTER VOLTAGE (Vcg) = V N

92CS-195330

Fig. 13 — Typical output characteristics for

2N6261.

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

P s B e e

BASE-TO-EMITTER VOLTAGE (Vgel—V  gocs. gsosm

Fig. 16 — Typical input characteristics for
2N6260, 40250, 40250V1,
and 40372.

[COLLECTOR-TO-EMITTER VOLTAGE (Vcg)* 4V

BASE CURRENT (Ig) —mA

BASE-TO-EMITTER VOLTAGE (Vgg)—V
92CS-19528

Fig. 10 - Typical input characteristics for
2N6261.

CASE TEMPERATURE (Tc)+25° C

COLLECTOR CURRENT (Ic)—A

COLLECTOR=TO-EMITTER VOLTAGE [VcE)—V
. * 92651230301

Fig. 11 — Typical output characteristics for
2N3054 and 40372.

BASE-TO-EMITTER VOLTAGE (Vgg)—V .
: * sece-meom

Fig. 14 — Typical transfer characteristics for
2N3054, 2N6260; 40250,
40250V1, and 40372
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Fig. 17 — Typical dc beta characteristics for
2N6260 40250, and 40250V1.




POWER TRANSISTORS

2N3054, 2N6260, 2N6261, 40250, 40372
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Fig. 18 - Typical dc beta characteristics for
2N6261 .
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Fig. 19 — Typical dc beta characteristics for

2N3054 and 40372.
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POWER TRANSISTORS

2N3055, 2N6569, BDX18, 2N6594, MJ2955

Silicon N-P-N and P-N-P Epitaxial-Base ngh -Power Transistors

Rugged, Broadly Applicable Devices
For Industrial and Commercial Use

The RCA-2N6594, BDX18 and MJ2955 are
epitaxial-base silicon p-n-p transistors featur-
ing gain at high current. The RCA-2N6569
and 2N3055 are epitaxial-base silicon n-p-n
transistors. They may be used as complements
to the 2N6594 and BDX18 or MJ2955, re-
spectively. These devices have a dissipation
capability of 100 watts (2N6569 and 2N6594),
115 watts (2N3055, BDX18) and 150 watts

(MJ2955) at case temperatures up to 25°C.

They differ in voltage ratings and in the
currents at which the parameters are con-
trolled. All are supplied in the steel JEDEC
TO-204MA hermetic package.

The 2N3055 is also available in a home-
taxial-base version. To obtain the hometax-
ial-base type order the 2N3055 (Hometaxial).

MAXIMUM RATINGS, Absolute-Maximum Values:

Features:

® High dissipation capability

® Low saturation voltages

® Maximum safe-area-of-
operation curves

® Hermetically sealed JEDEC
TO-204MA package

® High gain at high current

Applications:

| Series and shunt regulators

® High-fidelity amplifiers

® Power-switching circuits.

® Solenoid drivers

N-P-N  2N6569 2N3055 TERMINAL DESIGNATIONS
P-N-P  2N6594%  BDX18¢
" MJ2955¢ E (FLA?JGE)
* Vego- 45 100 v
VeeRfisus)
Rgg =100 2. 45 70* v
* Vceolsus) 40 60 v
* VEBO 5 7 v 92€8-27318
* e 12 15 A
JEDEC TO-204MA
lem i B " dl lonal ] “A”
* g - 5 7 A (See dimensional outline .)
* . 17 - A
* pr 160 (MJ2955) S j33assssnnscense:
At T <25°C 100 { 115 (Others) w £ ; i
. MJ2955 & T
At T >25°C . Derate linearly os12 {QBR i wree 8 =
* Tag T —6510200 ————  °C H 83
* T £ i :
] : T
Atdistance > 1/32 in. (0.8 mm) from seating o ] o eI e H
plane for 10 s max. N 235 C g [Rae (n‘% 1 H
o W
* 2N-types in accordance with JEDEC registration data. § : : (/"”c
i s 0 ;
® For p-n-p devices, voltage and current values are negative. g 20 E l' ; ;; l } ; E%‘; s
& H Hm.hl T NG
25 75 100 12% 150 175 200
CISE TEMPERATURE (Tc)—*C
szcs-22034
Fig. 1 — Derating curve.
100] | l 100 T50]
I 1 Ty (MAX)=200°C Ty MAX.»200°C
P T : ] LS
LY 35, £ N R
'y \ c“%\’é g t*re z AN e )?%
§ N %%& % \ \1% i \\ N
s Q2 2 .
H N a
H \ w% é \ %, : 'N\ \ \\ c\,%%,
I“ A, N & \ 9 H \d,c/
s % g % H N N,
N\ N S ¢ N < G
o \ \ _ \ 4 2, <3 ] B B N o h
3 \3 N N o\ $ e\ N J N
10 %- \ N 10 :‘ O 13 \3‘ L " N
2 4 s 8 e 8 4 2 . ]
ot s NUMBER OF TPIPERMAI. CYCLES 0 1o 0

NUMBER OF THERMAL CYCLES 22c8-19819

Flg 2 — Thermal cycling rating chart for
2N6569 and 2N6594.

92Cs- 20673

Fig. 3 — Thermal-cycling rating chart for
2N3055 and BDX18.

#For p-n-p devices, voltage and current values are negative.
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10°
NUMBER OF THERMAL CYCLES
92CS-20T14

Fig. 4 — Thermal cycling rating chart for
MJ2958.
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POWER TRANSISTORS
2N3055, 2N6569, BDX18, 2N6594, MJ2955

ELECTRICAL CHARACTERISTICS, at Case Temperature (T ) = 25°C Unless Otherwise Specified 3 ’ﬂ 22;;‘?;2’;;;‘:;5:;‘{&’;‘;‘;E’C‘GE Veel*4V ! {
- £ T T 1
TEST CONDITIONS LIMITS 2 i ‘ T
2N H i
cHARACTERISTIC | VOLTAGE[CURRENT| 2N6569 | Bpi1ge | \yni7s s | f
V dc Adc 2N6594¢ | MJ2955¢ 5 //——\\
Vce [Vee|lc | 18 [MIN.JMAX.[MIN.[MAX. £ — .
3 1
a5 |15 “T 1= [~ g L N I
ICEX 2n3055,80X18( 100 |-1.5 - 1-1cs g e TN
MJ2955 | 100 |-1.5 -1 - |- 1 mA H R : {;
H f 7 ;
8 L") i | ‘ l .
|CE)('TC=":)OOC 45 |-1.5 - 10 |- - mA oo 2 S8 ¢ ran ;I CEECRCICN
IcEX: MJ2955) 100 |-1.5 -1- |- 5 COLLECTOR CURRENT (1) — A 3¢5 29005
Tc=150°C 2N3055( 100 |-1.5 -1 - |- 30 mA Fig. 5 — Typical dc beta characteristics.*
BDX18 60 |-1.5 - - - 10
- 0.7 |- 0.7* A 9] -70- .
'cE0 30 0 i CASE TEMPERKTURE (T) 28vC
'eBo 5] 0 i B i
2N3055, BDX18 71 o0 - - - 5 ' TN
MJ2955 71 0 -1- - 5 |™ t o \
= P \
Vgeolsus) 0.2 0|aob| - |e0b \Y é
x
VceR(sus) bl - |7op*| - v
Rige - 10082 0.2 0|48 ob
heg 3 42 15 {200 |- |- z
4 43 - - 20 {70 ©
Except BDX18 4 102 - 5 oo cogLoilcroa MREIIN!;)—A sz:s~2u:gc
4 12 5 |00 . Fig. 6 — Typical gain-bandwidth product.®
4 43 1.8* 1.8%
Ve v
4 1055 - 2 |- -
Vgelsat) 05 2. . . \
Vceglsat) 42| 04 15 |- 1.1 E
42 [0.55 15 |- : o
v
2N 3055 only 108 | 3.3 - 8 E°
MJ2955 only 10 | 3.3 . - 3 M
123 | 2.4 4 |- 3 o
fr 2NB569 4 N 15 | - - MH2 o
t=0.5 MHz 2N6594 4 1 25 | - - -
fnte 2N3085 ) 4 ! © %] kHz "BASE-TO-EMITTER VOLTAGE (Vgg)—V
f=10kHz MJ2955 4 1 - - 10 - 92¢5-29003
Ihgel £ = 1 MHz 4 1 - - 25 |- : Fig. 7 — Typical input characteristics.®
MJ2955 (only) 4 0.5 - - 4 |-
e ) : lcase (T)e2sec
f=1kHz 4 1 15 | - [15* j20* |
'sib 40 25 | - |2s7]- A T
to = 1 s nonrep. o
C H ;w 5|
obo — — F &
Veg=10V,f=1MHz 75 | 7%0 P § g els
3 .
t - 2 [o2]- [oal]- |- 8 7
‘d— :/CC |30 v 2 1ozl - ‘ 5 1= ~ 3 R BASE CURRENT (1 12100 mA
-— !s17 B2 . : ps i Ss: i
1 2 Joz2]- | 5 |- |- ks H
i 2 n:
t 2 102] - 15 |- |- 55 T H
[*] i 20 30 40 50 60 70 80 90 100
2N3055, BDX18 -1 - 15 o COLLECTOR-TO-EMITTER VOLTAGE (Vcg)— V.
Re_lc MJ2955 _ [r75%)_ 117 C/W 92¢5 -29006
# For p-n-p devices, voltage and current values are negative. b CAUTION: Sustaining voltages VCEO(sus) and F'g' 8- Typical ¢ atput characteristics.¢
* 2N types in accordance with JEDEC registration data. VcgRisus) MUST NOT be measured on a curve
8 pulsed; pulse duration'= 300 us, duty factor = 1.8%. tracer.

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

2N3055, 2N6569, BDX18, 2N6594, MJ2955

78

100 | CASE TEMPERATURE(Tc )= 25°C
(CURVES MUST BE DERATED
LINEARLY WITH INCREASE
IN TEMPERATURE) .
c (MAX PULSED®
2ECONTINUOUS
15 =
o fr Sns
< 10— 0
L s 5, 0 250 us
S 0, ¢
e e ol 2 500 us|
= 4‘4‘5’
g 4 SN
& ¢4
2 S
© 2 i
S FOR SINGLE i it
E NONREPETITIVE '3 HERS F
wo_ PULSE > i s
3 c
6
‘ S
9
Vo (MAX) = 60 V (2N3055)
2 S22
0.1 it it 2t
2 4 6 8 |'° 2 4 6 BI& 2 4 6 8 lbOO
COLLECTOR-TO-EMITTER VOLTAGE (Vee) =V ga¢s-20001R2
Fig. 9 — Maximum operating areas for 2N3055.
CASE. TEMPERATURE (T¢) = 25°C
(CURVES MUST BE DERATED LINEARLY
6| WITH INCREASE IN TEMPERATURE)
4 S
z‘ 3
fia i B i
<100~ "
| 8 kS
g ¢ :
£ e
5 Ic(MAX) PULSED! £5
3 24; & 5
= & s I
3 Ic(MAX) CONTINUOUSI % e =
s lz_ T % 4 bugs .
w 10— 2 =
3 8 %, . =
8 s 920
V0%
4 SCRD
(,2;
/}é{p
2 )
Vceo(MAX) = 40V
1 ;
2 4 6 8 | 2 4 6 8| 2 6 8 L
1 10 100 1000
COLLECTOR-TO-EMITTER VOLTAGE (Vcg) — V
92CS-29002

Fig. 10 — Maximum operating areas for 2N6569 and 2N6594.%

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




POWER TRANSISTORS

2N3055, 2N6569, BDX18, 2N6594, MJ2955

100_ ! CASE TEMPERATURE(Tc)=25°C

(CURVES MUST BE DERATED

6 LINEARLY WITH INCREASE
IN TEMPERATURE)

T

DC OPERATION g
ISSIPATION LIMITED
FEoas el e

- MJ2955

BDXI8
T
T

COLLECTOR CURRENT (Ic)-A

basens

o
8t

H

T
0.1 T ;L

H

451
T
T

T
]
2 4 6 aloo 2

o i
mxi T

&

2 4 6

COLLECTOR- TO-EMITTER VOLTAGE (Vog)—V
92CM-30558R!|

Fig. 11 — Maximum operating areas for BDX18 and MJ2955.

COLLECTOR CURRENT (Ic)—A

100] CASE TEMPERATURE (T¢)=25° C
2
ﬁ >
=
10) E=
]
I
g 2
e T | Vegr(sun) 8305}
zy 70 0x 1g "
£t Hzsas
€ 83 | | | Veeo (sus!
CJ’ >
°g
| 2z
2 Ve
EA CER s gg
2| i3 L Vego (sus
30|
BASE-TO-EMITTER VOLTAGE (Vgg) — ™

1 0 100 1K 10K
szcs-29007 EXTERNAL BASE—TO—-EMITTER RESISTANCE (Rgg) — O

92CsS-29008R2
Fig. 13 — Sustaining voltage vs. base-to-emitter
resistance.®

Fig. 12 — Typical transfer characteristics.®

®For p-n-p devices, voltage and current values are negative.
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POWER TRANSISTORS

2N3055 (Hometaxial), 2N6253, 2N6254, 2N6371, 40251

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

Rugged, Broadly Applicable Devices
For Industrial and Commercial Use

The RCA-2N3055 (Hometaxial)®, 2N6253,
2N6254 and 2N6371 are silicon n-p-n tran-
sistors intended for a wide variety of high-
power applications. The hometaxial-base con-
struction of these devices renders them highly
resistant to second breakdown over a wide
range of operating conditions.

These devices differ in maximum ratings for
voltage and power dissipation. All are sup-

plied in JEDEC TO-204MA hermetic steel
packages.

The 2N3055 is also available in an epitaxial-
base version. To obtain the hometaxial-base
type described in this data sheet, order the
2N3055 (Hometaxial ).

*Formerly 2N3055H.

MAXIMUM RATINGS, Absolute-Maximum Values:

2N3055 . 2N6253 2N6254 2N6371 40251
(Hometaxial)
* VGBO v 100 55 100 50 50 Vv
* VieRlsus)
RBE =100 .......... 70 55 85 45 - v
* Vepofsus) coiieiiiiiiiil 60 45 80 40 0 v
Vg lsus)
VBE= -15V ... 90 65 90 50 50 \"
¥ OVEBQ cceerierrnneiiaeans 7 5 7 5 5 .V
g e 15 15 15 15 15 A
: 1B veereiiiia i, 7 7 7 7 7 A
Py:
T<asoc 115 150 17 17 W
>250¢ Derate linearly to 200°C
* T T, —65 to +200 °c
* T|: Duringsoldering, at distances
1/32in.(0.8 mm) from seating
planefor 10 smax.  ........ 235 oc

*In accordance with JEDEC registration data formats JS-9 RDF-10; 2N3055 (Hometaxial)

JS-6 RDF-2; 2N6253, 2N6254, 2N6371.

COLLECTOR-TO-EMITTER VOLTAGE (Va)'l‘l
case (Tc)e25%C
1.
i_ } . ™
E, g 12
N
3
pro T E <
58 n.%‘ N
; & : AN
s Q z N
< 2! ) S
o
o E- 80 s 100 S 150 178 200

CASE TEMPEKATURE (Tc)— *C
92Ls-14e9M

Fig. 1 — Current derating curve for all types.
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ool ol ' 0
COLLECTOR CURRENT (Icl—A
9288-3378

Fig. 2 — Typical gain-bandwidth product
for all types.

Features:

® 2N6254: premium type from 2N3055
(Hometaxial ) family

® Maximum safe-area-of-operation curves
®m Low saturation voltages

® High dissipation capability

® Thermal-cycling rating curves

Applications:

® Series and shunt regulators
® High-fidelity amplifiers

® Power-switching circuits

u Solenoid drivers

® Low-frequency inverters

TERMINAL DESIGNATIONS

C
(FLANGE)

szes-2rsi6

JEDEC TO-204MA
(See dimensional outline “A”.)

{COULECTOR-TO-EMITTER VOLTAGE (Veg)=4V

= IR}
& anin
e 1 _ e
E PAMBRTAS
& S
§ — T AN
s T AN
i ¥ N
1 N
3
b4
:
8 o

0.0 1) .0

COLLECTOR CURRENT (Ic)—A
S2CS-230R1

Fig. 3 — Typical dc-beta characteristics for
2N3055 (Hometaxial) and 2N6371.




POWER TRANSISTORS

2N3055 (Hometaxial), 2N6253, 2N6254, 2N6371, 40251

ELECTRICAL CHARACTERISTICS, T¢ = 25°C Unless Otherwise Specified.

TEST CONDITIONS LIMITS
CHARACTERISTIC | VOLTAGE | CURRENT| ZN3055
V dc A dc taxial 2N6253 2N6254 2N6371 40251 UNITS
Vce|VBE | Ic Ig | MIN.IMAX. |MIN |MAX.| MIN JMAX. M|N.IMAX. MIN.|MAX.
25 0 - - |1s -1 - - |15 - | -
diceo 30 0 - o7 - -1 -1 -1- - = |ma
60 0 - | - -l - - 1 - | - - | -
40(-15 - - - | - - | - -1 - - 2
#lIcEx 451-15 - - - - - - - - -
55|-15 -] - - -1 - - | - -1 -
100|-15 - 5 - | - - los | - | - - | - |ma
40|15 -] - R - | - ~ {10 - 10
*[1¢ = 1850°C 50|-15 -] - - 110 - - -] - -1z
100|-15 - | 30 - | - - 5 | - | - -1 -
* ‘IEBO -5 - - - 10 - - - 10 - 10 mA
-7 - - | - - los | - |- -1 -
V(BRICBO 0.1 - - — - - — - - 50 — \%
V(BR)CEV -15 1041 - - - - — - - 50} - \
V(BRIEBO o | ~ B R ) sl - v
Ig=001 A
“IVceo(sus) 0.28 0 60 45 - _ 80| - 40| - 40| -
TVcentsus) 0.22 0| - 55 85| - 45| - -1 - v
Rgg = 100 2
VcEeylsus) 15 |o012 90| - 55| — 90| - 50 | - - | -
“Ihee 4 3a - | - 20f 70 | - | - - - - -
4 43 20{ 70 | - | - - | = . -1 -
2 52 - - - - 20| 70 - - ~ -
4 ga I _ | - - | = 15| 60 15| 60
4 108 5| - - - - | - -] - -l -
a 152 -1 - 3| - 5 - - - -1 -
4 169 - | - - | - - | - 4 - = | =
*IVBE 4 33 - - - 1.7 - - - - - -
4 42 - 1.8 - - - - - - - -
2 53 - | - - | - — s | - - - - v
4 ga - | - - - - - - - - | 22
4 162 - | - - | - - | - - a |l - | -
*IVcelsat) 3a 0.32 - - - 1 - - - - - -
42| ga2| - |11 | - | Z - - - -1 -
sa | o0s8| - | — - | - - f{os | - |- -] -
ga | osa| - | - - - - - - tis| - | 15|V
102 | 33| - 8 | - | - -] - - | - - | -
158 af - | - - | - - a |l - |- -] -
152 sal - | - - a | - | - -1 - - | -
162 sl - | - - | - - - - a |l - | -

* In accordance with JEDEC registration data formats JS-9 RDF-10:

8 Pulsed: Pulse duration =300 s, duty factor = 1.8%.

2N3055H; JS-6 RDF-2: 2N6253, 2N6254, 2N6371.
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POWER TRANSISTORS

2N3055 (Hometaxial), 2N6253, 2N6254, 2N6371, 40251

ELECTRICAL CHARACTERISTICS, T¢ = 25°C Unless Otherwise Specified.

TEST CONDITIONS LIMITS
CHARACTERISTIC | VOLTAGE [ CURRENT| 3N3055
V. dc A dc taxial 2N6253 2N6254 2N6371 40251 UNITS
VcelVBE | ! I Ig | MIN.JMAX. [MIN.JMAX.| MIN|MAX.| MIN.[MAX.| MIN|MAX.
e .
e 4 1 15120 | 10f - 10| - 10] - - -
s 4 1 800 | - - - - - 800 | — - - kHz
*|lhel
f = 0.4 MHz 4 ! T 2| - 2| - 2| - )T
*lthte P) 1 0| - 10| - 0| - -l - - | = [xhz
IS/b 39 - = - - - - - - 3| -
tp=1s 40 29| - -] - - | - 29| - - | -
nonrep. 45 - - 255 | — - - - - - - A
60 195 - - - - |- - - -1 -
80 - |- - | - |ais7] - - | - - | -
RoJC - f1s | -5 | - 1] - |15 -] 15]|°%mw

*In accordance with JEDEC registration data formats JS-9 RDF-10: 2N3055H; JS-6 RDF-2: 2N6253, 2N6254, 2N6371.

1001 CASE TEMPERATURE (Tg )= 25°C
©| (CURVES MUST BE DERATED LINEARLY
WITH INCREASE IN TEMPERATURE)

COLLECTOR CURRENT (Lc)-A

NORMALIZED
POWER

2 0

COLLECTOR-TO-EMITTER VOLTAGE(Vcg)—V

928S-3364R3

Fig. 4 — Maximum operating areas for 2N6253 and 2N3055 (Hometaxial).

COLLECTOR CURRENT (I¢)—-A

100 | CASE TEMPERATURE (Tc)=25°C
8] (CURVES MUST BE DERATED LINEARLY
WITH INCREASE IN TEMPERATURE)

FOR SINGLE
NONREPETITIVE
PULSE

1 10
COLLECTOR-TO-EMITTER VOLTAGE (Vog)—V

92CS-19435RI

Fig. 5 — Maximum operating areas for 2N6254.
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POWER TRANSISTORS

DC FORWARD -CURRENT TRANSFER RATIO(hg,

j
o
S

2N3055 (Hometaxial), 2N6253, 2N6254, 2N6371, 40251

COLLECTOR- TO-EMITTER VOLTAGE (VCE) *4 V. OLLECTOR-TO-EMITTER VOLTAGE (Vcg)=4 V] 155 { : i 1
!
‘;' S 74 Max. = 200°
5 o=t : t
£ a0 A i !.4;&’
3 oG N - \ >
2 125°¢ g ” \'t."i 3 N,
— T~ H 3 e %’o
- - H P N 5 X Be,
H O
- N » & a %,
5 7o)+ 287 C N g £3© N\ s N e,
o E  40p S « 9
- <t ~ z <! N\ w 4 e,
o 3 N 3 3, &
aSd & 3 & NG
i- @ N N
3 N s \% N
4 q \o 2
b N o \ >
o 8 o ©
0.0l . X 10 0.0l . 10 10 0 : 103 0°
COLLECTOR CURRENT (Ig)—A COLLECTOR CURRENT (xc, —A NUMBER OF THERMAL CYCLES
92C5-19444 92¢s-19442 Fio. 8 92C5-20830
. . - ig. 8 — Thermal-cycling rating chart for
Fig. 6 — Typical dc-beta characteristics for 2N6253.  Fig. 7 — Typical dc-beta characteristics for 2N6254. 2N3055 (Hometaxial), 2N6253

and 2N6371.

.8

»

7 PULSED

~

COLLECTOR CURRENT (Ic)—A

MULTIPLIER
el mas

' LLECTOR-TO-EMITTER VOLTAGE (Vi
Ty MAX.+200°C
> 1
1 <
£ N "4,,; ] T
2 o\ e 8 -
g N {o. ey L]
< z -
a \ \:tc,, g g 6|
a "4, 3
] \ \\ \t’q 3 3
x LA [
° Q@ o @ 4
e \ \ ao‘c I °
I S
- A pr) w
M &\ ‘e.o \ 3 3
, \&
15 \“ 1 \ l N °
L] ‘ol 2 “ 6 8 |°§ . 6 8 Ios 2
NUMBER OF THERMAL CYCLES o 05 V 15 2 25 3
92€s-20714 o 2 BASE-TO-EMITTER VOLTAGE (Vgg)—V
Fig. 9— Thermal-cycling rating chart for BASE-TO-EMITTER VOLTAGE (Vpg)—V 3 S2c8-19443
2N6254. . s2cs-12326R1
Fig. 10— Typical transfer characteristics for Fig. 11— Typical transfer characteristics for
2N6253, 2N3055 (Hometaxial), 2N6254.

2N6371 and 40251.

VERR B
NORMALIZED

fhtent

COLLECTOR CURRENT (Ig)—A

COLLECTOR-

4

Fig. 12 — Maximum safe-area-of-operation at

2 4 6 &8 2 4 6 8

0
0-EMITTER VOLTAGE (Vcg!—V COLLECTOR-TO- EMITTER VOLTAGE (VCE)—V
92CS-20674 92¢s-2071l

Fig. 13 — Maximum safe-area-of-operation at
(

case temperature of 25° C for 2N6371. case temperature of 100° C for 2N6371.
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POWER TRANSISTORS

2N3055 (Hometaxial), 2N6253, 2N6254, 2N6371, 40251

COLLECTOR-TO-EMITTER VOLTAGE (Vey

0 05 i .5 2 28 3
BASE-TO-EMITTER VOLTAGE (Vpg—V
FECIRIOTRI
Fig. 14 — Typical input characteristics for
2N3055 (Hometaxial), 2N6371
and 40251.

CASE (Te)e25°C

T
F
E

T

Y
5

[COLLECTOR CURRENT (Ic)—A
@ P

t
T

G 10 20 30 4 5 6 70 80
COLLECTOR—TO—EMITTER VOLTAGE (VCE)—-V

92CS-12306R!

Fig. 17 — Typical output characteristics for
2N3055 (Hometaxial) and 2N6371.
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° 0.5 0 s 2 25 3
BASE-TO-EMITTER VOLTAGE (Vgg)—V
92CS-19440
Fig. 15 — Typical input characteristics for
2N6253.

CASE TEMPERATURE (Tg)*25°C

©
=
e
z
w
3
«
>
o
'3
°
4
o
w
)
o
]
5]

COLLECTOR-TO-EMITTER VOLTAGE (VCE)—V
92CS-19441

Fig. 18 — Typical output characteristics for
2N6253.

CASE_TEMPERATURE (Tc)#25°C
100 T
>
&7 T
E':' |_[Vcer (sue) b
FH N | tSNe2s. VcEQ (us)
wa H
pu [0 Il M
e | [VCER (sus) 2N,
i e
a5 T TSRl veeo tsul]
23% [Veen (um) 110
22 Wozoy |
gg" H Veeg (3us) 2N637, - Vc!o&
zH 1 Veeo(sus) |
Ia‘
o L1
2 46
1 10 00 13 0K 100K
EXTERNAL BASE TTER

= 92CS-19445R2
Fig. 20 — Sustaining voltage vs. base-to-emitter
resistance for all types.

COLLECTOR-TO-EMITTER VOLTAGE (VCE)*4 V

BASE CURRENT (Ig)—A

) 0.5 [ X} 2 25 3
BASE-TO-EMITTER VOLTAGE (Vgg)—V
92CS-19430
Fig. 16 — Typical input characteristics
for 2N6254.
CASE T (Tgl=25°C

3

~
o

»n

T
1

[COLLECTOR CURRENT (Ic)—A
a

0 20 30 40 80 60 70 80
COLLECTOR-TO-EMITTER VOLTAGE (Vgg)—V
92CS5-19439

Fig. 19 — Typical output characteristics
for 2N6254.




POWER TRANSISTORS

2N3439, 2N3440, 2N4063, 2N4064, 40385,
40346, V1, V2, 40390, 40412, V1

High-Voltage Silicon N-P-N Transistors Features:

= High voltage ratings:

For High-Speed Switching and Linear-Amplifier Applications Vo = 450 V max. (2N3439,
2N4063)
These RCA types are epitaxial-base silicon indicator and NIX|E® driver circuits and =300 V max. (2N3440,
n-p-n transistors with high breakdown in differential and operational amplifiers. 2N4064)
voltages, high-frequency response, and fast ~ Types 40412, and 40412V1, are VcEeo(sus) = 350 V max. (2N3439,
switching speeds. These transistors are especially suited for class-A ac/dc audio- 2N4063)
intended for industrial, commercial, and  amplifier service. =250 V max. {2N3440,

military equipment. Typical applications These transistors are supplied in JEDEC 2N4064)
include high-voltage differential and oper- TO-39 hermetic packages or in the TO-39 ™ Maximum-area-of-operation curves
ational amplifiers, high-voltage inverters, package with factory-attached mounting Low saturation voltages
and high-voltage, low-current switching flange or heat radiator. = Planar construction for

and series regulators. low noise and low leakage

eNixie is a Registered Trademark of Bur-

Types 40346, 40346V 1, and 40346V2 are roughs Corporation, Electronic Components L.

especially useful in such devices as neon Division, Plainfield, N.J. Add_ltlon?/ F{?atures for 40385:

® High reliability assured by five
preconditioning steps

® Group A test data in data File 215

2N3439 2N3440 40346 40412 TERMINAL DESIGNATIONS
2N4063 2N4064 40346V1 40412v1
MAXIMUM RATINGS, Absolute-Maximum Values: 40385 40390 40346V2 B
*COLLECTOR-TO-BASE VOLTAGE ...... Veeo 450 300 - -
COLLECTOR-TO-EMITTER VOLTAGE:
With external base-to-emitter resistance A E C (CASE)
(Rgg) =1.00082. ............... VceR(sus) - - 175 - \
=10,0009 ... . . VggRfsus) - - - 250 v
With base open . .......... .. Veeolsus) 350 250 - - \% 92Cs-27512
*EMITTER-TO-BASE VOLTAGE ........ VEBO 7 7 - - v JEDEC T0.39
*CONTINUOUS COLLECTOR CURRENT . . . Ic 1 1 1 1 A 2N3439,2N3440,40346
*CONTINUQUS BASE CURRENT ........ g 05 0.5 05 05 A 40385,40412
TRANSISTOR DISSIPATION: Py (See dimensional outline “C”.)
o 10 10(2N3440) 10(40346) 10(40412) W
At case temperature up to 25°C . ... .. 10(2N4064) 10140346V2) c
At free-air temperatures up to 25°C . . ... 1(40385) 3.5(40390) 4(40346V1) 4(40412V1) W (FLANGE)
At free-air temperatures up to 50°C .. .. 1(2N3439) 1(2N3440) 1(40346) 1(40412) W
At free-air temperatures above 25°C or 50°C ~—————————— Derate linearly to 200°C ——————— °C
*TEMPERATURE RANGE:
Storage & Operating {Junction) . .. ... .. ————— 6510200 —8———— °C U—
*LEAD TEMPEI;A;I’,%I;E ‘3],“7’;‘9 so)ldering): JEDEC T0-39 with Flange
At distances in mm; .
from seating plane for 10 s max. .... 255 °c 2N4063,2N4064,40346V2

——— (See dimensional outline “E".)
*2N-Sarigs types in accordance with JEDEC registration data

NOTE: Pyvalueof 10Wat Tg = 25°C and lead temperature of 255°C are registered data for 2N4063 and 2N4064 only.

s2cs-27s8

JEDEC TO-39 with Heat Radiator

- 40390.40346V1,40412
COLLECTOR-TO-EMITTER VOLTAGE (Veg) « 10V ] m COLLECTOR 70 ERITTER VoS gl w‘l, (See dlmensionﬁv oul‘l z :‘I; apn)
ry % P X N -
N Z T : gt T e
H [ ¢p“"“r— 3 A "
& ‘ei"‘r ] ) H N
5 ol loasr 47 ST g .,‘f o 'IT- A
g o \ * 1.6" i b A
£ A . < 20 f
g v " Y
{ T Eraiilling . R iin " i\
- b i N & Wl \
L4411 il H el N V4 \
8 o il N 9, ] h s £ \
o1 [ 10 Yoo 1,000 oo 1z % 00
COLLECTOR CURRENT (1ch-mA COLLECTOR CUMENT (Zc)—MILLIAMPERES °
2L8-1%0 92C3-12613 1 h 0 100 1000
Fig. 1 — Typical dc-beta characteristics for Fig. 2 — Typical dc-beta characteristics for COLLECTOR CURRENT (Xg) —mA seus-isse
2N3439, 2N3440, 2N4063, 40346, 40346V1, 40346V2, Fig.3—Typical gain-bandwidth product for
2N4064 and 40390. 40412, and 40412V1 . all types.
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POWER TRANSISTORS

2N3439, 2N3440, 2N4063, 2N4064, 40385,
40346, V1, V2, 40390, 40412, V1

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

\ LIMITS
VOLTAGE |[CURRENT| 2N3439 2N3440 40346 40412
CHARACTERISTICS SYMBOL V de mA de 2N4063 2N4064 40346V1 40412V1 | UNITS
40385 | 40390 40346V2
VcE VBE e MIN. |MAX.|MIN.|MAX.| MIN.| MAX.| MIN. |MAX.
Collector-Cutoff Current: 100 - - — — - - 5 - -
With base open IceEo 200 - - - 50 - - - -
300 - 20 | - - - — - -
Wit b 200 |- 15 = = =1 =171 ==~
Itb~ aze. reverse- 300 |—15§ _ _ _ 500 _ _ _ _
ased: lcey | 450 |—15 —[s00 |- [ - | - | = =]~
150 |— 1.5 - - - - - — - 2
At Tc = 150°C 200 |—15 | _ _ _ 1 _ _ mA
With R = 10,000 ohms ICER 100 - | - — — — — | - 1 mA
* 250 - - - = 20¢ - - - -
Collector-Cutoff Current lcBO 360 _ _ |o20¢ | — — _ _ _ _ MA
-3 - - - - — — - |100
*1 Emitter-Cutoff Current IEBO —4 - — - - - 5 - - UA
—6 — 20 | — 20 — — — =
DC Forward-Current 10 2 30 - - - N - - -
Transfer Ratio hFE 10 10 - ~ B . 25 B - B
10 20 40 |160 40 | 160 - - -~ -
20 30 — - — — - — 40 —
Collector-to-Emitter
Sustaining Voltage: Vceolsus) 59 350%| — 2507 — - - - -
With base open
Collector-to-Emitter v
Sustaining Voltage:
With external base-to-
emitter resistance
Rgg= 1,000 ohms | VCER(sus) 50 - == 1= Jwma - | - -
Rgg= 10,000 ohms | VCER(sus) 50 - | - - - - - | 2508] —
Base-to-Emitter Voltage VBE 10 10 - - - - - 1 - - \%
*| Base-to-Emitter
Saturation Voltage Vgg(sat) : 50 - |13 |- 13 — — - - \
Ig=4mA
Collector-to-Emitter
Saturation Voltage VcEelsat) i .
Ig=1mA 10 - - - - - 05| — 0.5 v
* Ig=4mA 50 - 05 | — 05| — - - -
*I Small-Signal Forward-
Current Transfer Ratio: hte 10 10 -3 - 3| - 2 - 2 -
f=5 MHz
* . .
Output Capacitance: Cob _ 10 |- 10 - 10 - 110 pF
Veg=10V, f=1MHz
Second-Breakdown Current . -
- b | — b| — - A
t = 04s Is/b 200 50 50 50 _ m
) 15 max. 15 max.
Th | Resist: :
e e RoJC - {175 | = |175 | (40346) | (40412)
unction-to-case (40346V2)
g °c/w
Junction-to-free air RgJFA - - - - 45 max. 45 max.
(40346V1)| (40412V1)
aCAUTION: The sustaining voltages, Vg (sus) and Vg (sus), MUST NOT be measured on a curve tracer. baN-Series types.

86_C2N3439 and 2N3440 only. *2N-Series types in accordance with JEDEC registration data.




POWER TRANSISTORS

2N3439, 2N3440, 2N4063, 2N4064, 40385,
40346, V1, V2, 40390, 40412, V1

H T
; PULSED* i
i 5 T11
10008 1 & 28 FONGHO)
i S e Ko
. 7 i
%% £ Esiiiii
4 X i
Y, ORS00 e
5 S e Mo, NG
2 4 o, cEHENG
SN, R HER N
t )8\04/ T s T ° o. 04 X 08 X
E T 00 N 1;' T it L BASE-TO- EMITTER VOLTAGE (Vgg) —V RLs-507
| 100 <0,° i i l i REH1 Fig. 5 — Typical transfer characteristics for
o 8HCASE TEMPERATURE (Tg)=25°C XN i e 2N3439, 2N3440, 2N4063,
H ¢ H (CURVES MUST BE DERATED LINEARLY ) : 8 2N4064 and 40390.
E ass WITH INCREASE IN TEMPERATURE) :
Z 4
3 oo T
E Is/b L'MITED (SLOPE‘-S) i C:ILVL—ECVOR TO-EMITTER VDLY%\LCEL;:O =
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ﬁ# HE Fig. 6 — Typical transfer characteristics for
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COLLECTOR-TO-EMITTER VOLTAGE (Vgg)—V 92LM—I596R] CASE TEWPERATURE (Tg) - 28°C

Fig.4—Maximum operating areas for 2N3439,2N3440,2N4063 and 2N4064. E . H
2 sl
H AL
g Ll
COLLECTOR-TO-EMITTER VOLTAGE (Vcgl= 10V S i ﬁ!‘%g‘}gﬁ.
g2 i i;"ﬁmnz:m
2.0 :'5' mm""‘%ﬂﬂﬂ!‘
§ o ﬁ%%ﬂmﬂ%ﬁﬁw
e i m BASE_CUI X
1.6 CD\.LECTOR-YO<EIIIYTEN VDI.YAGE l\lc;)-\l
P25-1800
14 ‘Fig. 7 — Typical output characteristics for
2N3439, 2N3440, 2N4063,
L 2N4064 and 40390
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POWER TRANSISTORS

2N3441, 2N6263, 2N6264, 40373, 40913

Hometaxial-Base, Medium-Power Silicon N-P-N Transistors

Rugged Devices for Intermediate, Power Applications

in Industrial and Commercial Equipment

RCA 2N3441, 2N6263, and 2N6264 are
hometaxial-base silicon n-p-n transistors in-
tended for a wide variety of medium to-high
power, high-voltage applications. These types
are supplied in the JEDEC TO-66 hermetic
package.

MAXIMUM RATINGS, Absolute-Maximum Values:

*COLLECTOR-TO-BASE VOLTAGE ........coiveiiininnrninnnens

COLLECTOR-TO-EMITTER
SUSTAINING VOLTAGE:

* WithbaseOpen ........ceveernneeiinnressisneaninrsenennes
With external base-to-emitter resistance (Rgg) = 1002
With base reverse-biased (Vgg =-1.5V) ..

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

*CONTINUOUS COLLECTOR CURRENT

PEAK COLLECTOR CURRENT......

*CONTINUOQUS BASE CURRENT

TRANSISTOR DISSIPATION:

* Atgasetemperature Up 10 26%C . ...iiiiiiiiiiiiiiiiieeiieeians
At ambient temperatures up 10 25%C .. ... ..iiiiiiniiaeiiiiiiinns

* At temperatures above 25°C ... .....i.iieieiei i ieaeas

*TEMPERATURE RANGE:

Storage & Operating (JUNCtion) . ......vvuuinvnennennnnannn

*PIN TEMPERATURE (During Soldering):

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

*in with JEDEC data format JS-6 RDF-2

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

2N6263 2N3441 2N6264

40373 40913
....... Veso 140 160 170 v
Vegolsus) 120 140 150 v
Vcelsus) 130 150 160 v
Vcgylsus) 140 160 170 v
VEBO 7 7 7 v
Ic 3 3 3 A
a 4 4 A
I 2 2 2 A
Pr
....... 20 25 50 w
(2N6263)  (2N3841)  (2N6264)
....... 58 58 w

(40373) (40913)
...... Derate linearly to 200°C

...... ———— 5 t0 200 —~———— °C

...... 236 °c

CASE TEMPERATURE (T¢)=25°C

(CURVES MUST BE DERATED LINEARLY
WITH INCREASE IN TEMPERATURE)

10f= -
8 RMALIZED POWER []
6b— MULTIPLIER

2N6263 2N34

2 g wax huLseor || L

41
B

COLLECTOR CURRENT (Ig)—A

——ix FOR SINGLE
! NONREPETITIVE -
| puise

8 100 2 4 6 8000

COLLECTOR-TO-EMITTER VOLTAGE (Vgg)—V 92CS-19472
Fig. 1—Maximum operating areas for 2N3441 and 2N6263.

Features:

2N6264 pnmlum type from 2N3441 family
M. f-operation curves for dc and

pulse operation

® High voltage ratings

Low saturation voltages
Thermal-cycling rating curves

Applications:

Series and shunt regulators
High-fidelity amplifiers
Power switching circuits
Solenoid drivers

TERMINAL DESIGNATIONS

C
E (FLANGE)

sacs-arsie
JEDEC TO-66
2N3441,2N6263,2N6264
(See dimensional outline “N”.)

[
(HEAT RADIATOR)
92¢5- 27528

JEDEC TO-66 with Heat Radiator
40373,40913

(See dimensional outline “0".)

= \ o
| N oo,
- P
Iy g \ e,
3 R 'z'q,
13 [ 0@
& |3 \ (3
»  |E s,
2 0fE N QP
9,
§ \ \ N4 ("9
z o e
: Ne o
2 | \n \C
S |\ °,
2| \% 2,
4 I " \
104 4 ¢

108
NUMBER or THERMAL CYCLES
s2cs-i9817

Fig.2—Thermal-cycle rating chart for 2N6264.

T
b<.‘r, MAX #200 °C

N

RN \"J %,

& ‘q»,
TN T
L\ o

N N

o4 108 108
NUMBER OF THERMAL CYCLES

>
Q

POWER DISSIPATION (Py)—W

92¢5-19507

Fig.3—Thermal-cycle rating chart for 2N3441.




*|

POWER TRANSISTORS

2N3441, 2N6263, 2N6264, 40373, 40913

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

*

*

TEST CONDITIONS LIMITS
2N6263 2N3441 2N6264
CHARACTERISTIC SYMBOL VOLTAGE CURRENT 40373 40913 UNITS
V dc A dc
Vce Veg | VBE Ic g Min. | Max.| Min. | Max. | Min. [ Max.
Collector-Cutoff Current:
100 ol - 5| — - - —
With base open Iceo 130 of — - - - - 1 [mA
140 0] — — — | 100 — —
Collector-Cutoff Current:
120 -1.5 - 2% - - — -
ICEX 140 -15 -1 -1- 54 — | -
140 —1.5 - - - 1 - -
With base-emitter 150 -15 - - - - - |0.05*
junction reversed mA
biased 120 =15 - 10* — - - -
lcEX 140 -1.5 - - - 6*] — —
(T¢ =150°C) [ 140 -1.5 - - - 5| — -
150 -1.5 - - - - - 1*
Emitter-Cutoff Current leBo 5 _ 2 _ _ _ — |ma
7 - — — 1 — 0.2
Collector-to-Emitter
Sustaining Voltage:? Veeolsus)
With base open 0.1 01120 — | 140 — | 150 -
With external base-to-
emitter resistance VegRsus) 0.1 130 — | 150 — |160 - |V
(Rgg) =100
With base-emitter
junction reversed Vegylsus) -1.5 0.1 140 | — |160 | — |170 -
biased
2 1 — - - - 20 60
DC Forward-Current hee 2 3 3 - - - 5 -
Transfer Ratio 4 0.5 20 [100 | 25 (100 - -
4 2.7 — — 5| — - -
05 | 005| — 1.2*% — 1 - —
Collector-to-Emitter Ve (sat) 1 01| — — - - - 0.5* |V
Saturating Voltage 2.7 09| — - - 6% — -
2 1 - - — - - 1.5*
Base-to-Emitter Voltage Vge 4 0.5 - 2* - 1.7 - - v
4 2.7 - — — 6% | — —
Magnitude of Common-
Emitter, Small-Signal,
Short-Circuit Forward Ihel 4 05 5 - 5 - 5 -
Current Transfer Ratio
(f = 40 kHz) .
Gain-Bandwidth Product fr 4 0.2 200 | - j200| - }200 | — |kHz
Common-Emitter, Small-
Signal, Short-Circuit LIPS 4 0.1 25 - - - 25 -
Forward Current Transfer 4 0.5 - - 15 75 - -
Ratio (f = 1 kHz)
Forward-Bias Second
Breakdown Collector 120 0.167| — - - - -
Current, Pulse Duration 'S/b 120 - - - — 10417 ; A
(non-repetitive) =1s 120 — — j0.21 — - =
Thermal Resistance: )
Junction-to-Case RpJc 8.75 (max.) | 7 (max.) |3.5 (max.)
2N6263 2N3441 2N6264 _ |°C/W
Junction-to-Free Air RgJa 30 (max.) |30 (max.)
40373 40913

*In accordance with JEDEC registration data format (JS-6 RDF-2).
ACAUTION: The sustaining voltage Vceolsus), Vegpglsus), and Vpy (sus) MUST NOT be measured on a curve tracer.
These sustaining voltages should be measured by means of the test circuit shown in Fig. 23.
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POWER TRANSISTORS

2N3441, 2N6263, 2N6264, 40373, 40913

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

T
0°c

10 LI il il 2
b a1 Lo 1 -
i i sa e e i 3 ool
£ S i 2 AN R
T i it AL . 3
¢ = PULSE OPERA ORLTIPLER ¢l ?’-\o AN
I c MAX.(PULSED) s T N N\
< 4 , 1.8 § \ \%,
i e | s
© + ; 5
H  [EEIc MAX.(CONTINUOUS) 3 ; zT’E \ a
E 2 i e i & N
w ek B | 104 103 108
g n ] 1 NUMBER OF THERMAL CYCLES 52¢5-19508
hal L i
: | t gl [ :11:5 Fig. 5—Thermal-cycle rating chart for
S s EE : o 2N6263.
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COLLECTOR-TO-EMITTER VOLTAGE (Vgg) —V 92¢5-19471 20 L = = oy
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Fig. 4 — Maximum operating areas for 2N6264. ) 22CS-IMTAN
Fig. 6— Sustaining voltage vs. base-to-
emitter resistance for all types.
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COLLECTOR CURRENT (1C)—A COLLECTOR CURRENT (Ic)— A s2cs-nse COLLECTOR CURRENT (I¢c) —A s2c3-19514

92CS-12646
Fig. 7— Typical dc-beta characteristics for
2N3441 and 40373.

Fig. 8— Typical dc-beta characteristics for
2N6263.

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

COLLECTOR CURRENT (Ic)—A

|
e

o 05 10 15

BASE-YO-EMIT"AEN VOLTAGE (Vgg)—V
92cs-12643
Fig. 10— Typical transfer characteristics for

2N3441 and 40373.

COLLECTOR ~TO-EMITTER VOLTAGE (VCg 1*4V

COLLECTOR CURRENT (Ig)— A
o

o

Y X e 2.
BASE -TO- EMITTER VOLTAGE (Vgg )=V
92¢5-19812

Fig. 11—Typical transfer characteristics for
2N6263. .

Fig. 9—Typical dc-beta characteristics for
2N6264 and 40913.

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

COLLECTOR CURRENT (Ig)—A

X .
BASE-TO-EMITTER VOLTAGE (Vgg)-V
92¢5-19510

Fig. 12—Typical transfer characteristics for
2N6264 and 40913.




POWER TRANSISTORS

2N3441, 2N6263, 2N6264, 40373, 40913

COLLECTOR-TO-EMTTER VOLTAGE (VCEl= 4V COLLECTOR-TO-EMITTER VOLTAGE (Vgg) » 4V [Liiloiil 1
CASE TEMPERATURE (Tc)e25°C I n o gemiegisregimigieis CE” !
1.2] B H
f T Y
t N
h -
§ i
f )
E \\ s
£, ;
: q :
I 02 N 3
3
o 3
FeTor CURRENT (1) ! A J o 03 0 15 20 28
COLLECTOR €U CrTmh rs-zar BASE-TO-EMITTER VOLTAGE (VBE)=V  gpcq_izcas
Fig. 13— Typical gain-bandwidth product Fig. 14— Typical input characteristics for
for all types. 2N3441 and 40373,
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COLLECTOR-TO-EMITTER VOLTAGE (Veg)—V
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Fig. 15— Typical output characteristics for
2N3441 and 40373.
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. . 220519811 92CS-19%15
Fig. 16— Rever: se-b.las. second-breakdown Fig. 17— Typical input characteristics for Fig. 18— Typical output characteristics
characteristics for all types. 2N6263. for 2N6263,
CASE (Tg) =28°C
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Fig. 19— Typical input characteristics for Fig. 20— Typical output characteristics for
2N6264 and 40913. 2N6264 and 40913.
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POWER TRANSISTORS

2N3442, 2N4347, 2N6262

Hometaxial-Base High-Voltage Silicon N-P-N Transistors

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

RCA 2N3442, 2N4347, and 2N6262 are h ial-base, Thesedevices employ the popular JEDEC TO-3 package; they
silicon n-p-n transistors intended for a wide variety of differ in maximum ratings for voltage, current, and power.
high-power, high-voltage icati Typical icati

for these i include po itching circuits, audio

amplifiers, series- and shunt-regulator driver and output
stages, dc-to-dc converters, inverters, and solenoid (hammer)/
relay driver service.

RATINGS, Absoli i Values:

*COLLECTOR-TO-BASE VOLTAGE ... ......... e revesararieniens Veso
COLLECTOR-TO-EMITTER VOLTAGE:

* Withbaseopen ...... Perreiiiaee

With reverse bias (Vge) of —1.6 V

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

Continuous
Peak
's
: Py
At case temperature up to 26°C ..
At case temperstures sbove 26°C. .

*TEMPERATURE RANGE:

ng)
At distances 2>1/32 in. (0.8 mm) from casefor 108 Max. v vuvevunan.s

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

140

120
140*

2N3442 2N6262

160

140
160

7

10
15

7

117

170

150
170

7

10
15

7

»» »» < << <

160 w

Derate linearly to 200°C

+———— 65104200 — °C

235

COLLECTOR CURRENT (I¢)—A

100

200

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

Fig.1—Maximum operating areas for 2N3442.

2356

235 °c

928s-3212

Features:
® Low saturation voltages
® 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

TERMINAL DESIGNATIONS

C
(FLANGE)
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(See dimensional outline “A.")
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POWER TRANSISTORS

2N3442, 2N4347, 2N6262

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

TEST CONDITIONS LIMITS
CHARACTERISTIC SYMBOL UNITS
VOLTAGE |[CURRENT
V dc A de 2N4347 2N3442 2N6262
Vce | Vee |lc Ig | Min.| Max.|Min.| Max. | Min. | Max.
COH\:I?:::%:&? ;:puerr:em. Iceo - - - - ! mA
(Veg =140 V)
*  With base-emitter junction 12G(-1.5 — 2 - - — | -
reverse-biased IcEx 140|-1.5 - —| -1 5 —| - mA
140|-1.5 - -] =] 1 - | -
150(-1.5 - — - - | — 0.1
*| With base-emitter junction 12515 - 10 - - - -
reverse-biased and IcEX 140|-1.5 - |- -1 30} —| — | mA
Te =150°C 140(.1.5 - |- -1 10| - | —
150|_1.5 |- - -1-=]2
* 100 - 200 - - - -
With base open 'CEO 110 - - - - - 1 mA
140 - - - 200 - -
*|[Emirter Cutoff Current ‘Eﬁ_O -7 |0 - |5 - |5 - 102 mA
2 32 - - - - [20 |70
2 102 - - - - 5 -
*|DC Forward Current 4 22 15 60 - - - -
Transfer Ratio hee 4 32 - - |20 |70 - -
4 52 10 - - - - | -
4 102 - - 75 - - -
Collector-to-Emitter
Sustaining Voltage:
With base-emitter Veegylsus) -1.5 0.1 140 - 160 - - - v
junction reverse- -1.510.2 - - - - 170 -
biased
With external base-to-emitter | Vg glsus) 0.1 130 - - - - - |V
resistance (Rge) = 10082 0.2 - - J1s0o| - [160 | -
* With base open VCEO(sus) 0.2°| o 120 - 140 - - — v
022] 0 - - - — |150 -
2 3° - - - - -1
4 32 - - - |12 - -
*|Base-to-Emitter Voltage Vgg 4 22 - |2 - - - - |V
4 52 - |3 - - - -
4 102 - - - 157 - -
*ICollector-to-Emitter 22| 02 - |1 - — - -
Saturation Voltage Vcglsat) 321 03 - - — |1 - jos |v
52| 063] - | 2 - - - | -
102 ] 2 - - - 15 - -
67 1.5 1 - - - - -
Power Rating Test PRT 78 1.5 - - 1 - - - |s
100 15 - - - - |1 -
*[Magnitude of Common-
Emitter, Small-Signal,
Short-Circuit, Forward
Current Transfer Ratio: Ihel
f = 50 kHz 4 05 & _ — I I
=40 kHz Ihgel 4 1 _ — T - N PY _
4 2 — - |2 — - —
*Common-Emitter, Small-
Signal, Short-Circuit, 4 0.5 40 - - - - -
Forward Current Trans- hte 4 1 - - - - 110 -
fer Ratio (f = 1 kHz) 4 2 - - |12 |72 - -
Thermal Resistance: -
Junction-to-Case Rasc - |15 ) - |15 | - |17 [%Ccw

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

2Puise test; pulse duration = 300 Us,rep. rate = 60 Hz
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POWER TRANSISTORS

2N3442, 2N4347, 2N6262
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Fig. 4 — Maximum operating areas for 2N4347.
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POWER TRANSISTORS

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

=

N\A
é"t“—‘

DC FORWARD-CURRENT TRANSFER RATIO (hrg)
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Fig. 6 — Typical dc beta characteristics

2N3442, 2N4347, 2N6262
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Fig. 7 — Typical transfer characteristics for Fig.8—Typical small-signal output characteristics

for 2N3442. 2N3442 and 2N4347. for 2N3442.
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Fig. 12 — Typical dc beta characteristics for
2N4347.
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POWER TRANSISTORS

2N3442, 2N4347, 2N6262

COLLECTOR CURRENT (Ig)—A

T
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Fig. 18 — Typical transfer characteristics for
2N6262.
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Fig. 21 — Typical input characteristics for

2N6262.
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Fig. 19 — Typical small-signal output
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Fig. 20 — Typical large-signal output characteristics

for 2N6262.
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Fig. 22 — Typical saturation-voltage characteristics
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POWER TRANSISTORS

High Voltage Silicon

For High-Speed Switching, Linear-Amp
Switching-Regulator Type Power-Suppl

These RCA types are silicon n-p-n transis-
tors with high breakdown voltages and
fast switching speeds.

Typical applications for these transistors
include high-voltage operational amplifiers,
high-voltage switches. switching regulators,
converters, inverters, deflection- and hi-fi
amplifiers.

MAXIMUM RATINGS, Absolute-Maximum Values:

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

Withbaseopen ....................... Vceolsus)
*EMITTER-TO-BASE VOLTAGE ....... Vego'
“CONTINUQUS COLLECTOR CURRENT Ic
*PEAK COLLECTOR CURRENT ...... Icm
“CONTINUOUS BASE CURRENT . ‘Ig
“TRANSISTOR DISSIPATION ... .. Pr

At case temperature (Tg) =25°C ...
At ambient temperature (Tp) = 25°C .
At case temperatures above 25°C .
For other conditions. . ...................
*TEMPERATURE RANGE: .
Storage & Operating (Junction). . ... .........
*PIN TEMPERATURE:
1/16 in. (1.58 mm) from seating plane for 10's max.

2N3583-2N3585, 2N4240, 40374

N-P-N Transistor

lifier Applications, and Off-Line
y Applications

These transistors are also intended for a
wide variety of applications in ac/dc com-
mercial equipment.

Types 2N3583, 2N3584, 2N3585, and
2N4240 are supplied in hermetic JEDEC
TO-66 packages. Type 40374 is a 2N3583
with a factory-attached heat radiator.

*In accordance with JEDEC registration data format JS-6 RDF-2 (2N3583), J5-6 RDF-1

(2N3584, 2N 3585, 2N4240).
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Fig.1—Typical dc beta vs. collector current
for 2N3583, 2N4240 and 40374.
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Fig.2—Typical dc beta vs. collector current ’for
2N3584 and 2N3585.

Features for JEDEC Types:

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

® Economy types for ac/dc circuits .

= Fast turn-on time at high collector
current

TERMINAL DESIGNATIONS

C
(FLANGE)

JEDEC TO-66 2N3583, 2N3584,
2N3585, 2N4240, 40850

s2cs-21316

(See dimensional outline “N.")
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JEDEC TO-66 with Heat Radiator
40374
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(See dimensional outline “O.")
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Fig.3—Typical collector-to-emitter saturation
voltage vs. current for 2N3584
and 2N3585.
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POWER TRANSISTORS
2N3583-2N3585, 2N4240, 40374

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

CASE TEMPERATURE (T )= 25°C
BASE-TO-EMITTER VOLTAGE (Vggl:—4V
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Fig.4—Reverse-bias second breakdown
characteristics for 2N3584 and
2N3585.
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Fig.5—Reverse-bias second breakdown
characteristics for 2N3584 and

TEST CONDITIONS LIMITS
cHARACTERISTICS |symeoL| VOLT| cuprent | 2N3583 2N3584 2N3585 | 2N4240
AGE 40374 uniTs
V dc mA dc
Vee [VBE| 'c ['E] '8 | MIN.|MAX.|MIN. [MAX.| MIN. [MAX.[MIN. [MAX.
*[Collector-Cutoff
Current Iceo |150 o| - | 10} - 5] - 5] - 5| mA
. 225 |-15 - 0] - | - - |- - | -
cg:ff:::’“"’" Icev 340 {15 - =l =]l -1]-|-]-]m
450 [-15 - - - - - 1.0 - 20
o 225 |-15 - 3| -]~ - |- - | -
At Tg = 150°C Icev '[300 |-15 - -l - 3] - 3| - | 50| mA
* |Emitter-Cutoff
Current IEBO 6|0 ~ |50 - | os| - |os| - | 05| mA
2 750° - h I I 10 | 100
2 1A - - 8] 80 8|8 [ - |-
*|DC Forward- h 10 100° 4| ~| 40| - 40 | - 40| —
Current FE 10| o awf20| - |- |- |- |-]|-
Transfer Ratio 10 750° - _ _ - _ _ 30! 150
10 1A 10 — 25 1100 25 [100 - -
Collector-to-Emitter
SustainingVoltage: . o o
With base open | VCEO©SUS 200 0 175° - |250%| — [300%| - [300%| - | V
With external base- 250 — 11.0 —_ - — —_— — —_
to-emitter resis- ] 300 200 — —| - (10| = | —| == [mA
- | "CER - | - =] = -
tance (Rgg)=50 2 450 1.0 1.0
* |Base-to-Emitter 750: 5B - i e - 18 v
Saturation Voltage Vgelsat) 1A 100 - 14 - |14 - 14 — -
. ! 7500 s - | - - - |- |- | -]10]-
Collector-to-Emitter a . \
Saturation Voltage Veefsat) 1A 125 - 5 0.75 0.75
Small-Signal Forward
Current Transfer
Ratio hfe
f=5MHz 10 200 3| - 3| - 3 |- 3| -
| f=1kHz 30 100 25-| 350 | - - - - -
Magnitude of Com-
mon-Emitter, Smalk
Signal, Short-
Circuit, Forward |hee| | 10 200 2| - 2 2 3| -
Current Transfer
Ratio
f=5MHz
Output Capacitance:
C - - -
Veg=10V,f=1 Mz Cobo [ 120 120 120 120 | pF
Second-Breakdown
Collector Current Is/p | 100 350 | - [3s0| - 380 |- |3s0 mA
With base forward-
biased"*
ISecond-Breakdown
Energy with base ‘iA
reverse-biased Eg/p -4 | ok 50 - | = - | - 50| -
Rgg = 200, [ w
L =100uH
RBE = 20Q2; 4| 2A _ . - 20| - | - | -
L =100 uH 4| ok 2400‘ !
* |Saturated Switching
Time (VCC=200V): .
Rise Time te 1A 100| - - - 3 - 3 - -
(See Figs. 13 & 750 75| - -l -1-1-1-1-105
16) us
* | Storage Time
N 1A 100| - -1 - 4 | - a4 | - -
(See Figs. 14 & t
16) 750 7| - -1 - - - - - 6
Fall TiAme 750 75| - I N _ _ _ 3
(See Figs. 15 & t 1A 100] - I I _ 1.3 I
16)
*[ Thermal Resistance: R 5 (Max.) _ 5 _ 5 _ 5
Junction-to-Case i 2N3583
70Max) | dgg | - |20 | | 70 |ocm
Junction-to- RgJA 2N3583
Ambient 30 (Max.) | Z | - I
40374
*In d with JEDEC regi data formal JS-6 RDF-2 (2N3583), JS-6 RDF-1 (2N3584, 2N3585, 2N4240)

. CAUTION: The sustaining voltages VgQ(sus) and VogR(sus) MUST NOT be measured on a curve tracer.
** Specified value of Ig/p for given value of Vg as base voltage is increased from zero in a pasitive direction.
* Pulsed, pulse duration = 300 us; duty factor < 2%.
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Fig.6—Reverse-bias second breakdown
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POWER TRANSISTORS
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Fig.8—Maximum operating areas for 2N3583, 2N3584, 2N3585,

and 2N4240 (pulse conditions).
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Fig. 10—Maximum operating areas for 40374.
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Fig.13—Typical storage time vs. collector
current for 2N3584 and 2N3585.
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Fig.9—Maximum operating areas for 2N3583, 2N3584, 2N3585,

and 2N4240 (dc conditions).
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Fig.11—Typical output characteristics for
2N3583 and 40374.
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Fig.12— Typiéa/ rise time vs. collector current

for 2N3584 and 2N3585.
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Fig. 14—Typical fall time vs. collector cur-
rent for 2N3584 and 2N3585.

0,
otrron Zﬁ:inl.v;oygumt Veg) » 200V T DuRATION=20 .
‘et REPETITH = P /
CASE TEMPERATURE (T) = 28°C 1 | Ty oA 000 PuLsEs/s
Tg,"Iny 1 ckse r:u»snnuns (Tgre2sec ©
107 - =)
| H 333 -
L = : i 1
S i 3 B3y 8
y ot F 7 411 4
F x 06 T <
3 3 Y w
< by . I 3
N < ir H
bt " PN
8
w g
E3
. H 2§
w 1 «
o 1
G RN S TTT11 112
6204 06 08 10 12 14 8 20 10 150 200 250 300 350
COLLECTOR CURRENT ‘Ic‘—‘ cou.zcroa SUPPLY VOLTAGE (vec)—v 925719946

Fig.15—Typical rise time, fall time, and
storage time vs. collector supply
voltage for 2N3584 and 2N 3585,




POWER TRANSISTORS

2N3715, 2N3716

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

Rugged, Broadly Applicable Devices
For Industrial and Commercial Use

The RCA-2N3715 and 2N3716 are epitaxial-
base silicon n-p-n transistors featuring high
gain and high current. They may be used as
complements to the RCA-2N3791 and
2N3792 respectively. These devices have a
dissipation capability of 150 watts at case
temperature up to 25°C.

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

MAXIMUM RATINGS, Absolute-Maximum Values:

Features:

& High dissipation capability

L ow saturation voltages

= Maximum safe-area-of-operation curves

= Hermetically sealed JEDEC TO-3/T0O-204MA
package

® High gain at high current

® Thermal-cycling rating curve

Applications:

® Series and shunt regulators
® High-fidelity amplifiers

® Power-switching circuits

2N3715 2N3716 ® Solenoid drivers
* Vego- 80 100 v
* Vegolsus) 60 80 v
* Vggo- 7 7 v
* Ic - 10 10 A
* TERMINAL DESIGNATIONS
Ig - 4 4 A
* Pp
o . [
AtTc < 25°c 150 150 °w € (FLANGE)
AtTo>25°C . Derate linearly 0.86 w/c
¥ Tag Ty —— 6510200 ——  °C
* T
At distance = 1/32 in. (0.8 mm) from seating o
plane for10smax. . . . . . . . . 235 ———— (o
sacs-amsie
* In accordance with JEDEC registration data.
JEDEC TO-204MA
(See dimensional outline “A”.)
NNB N RSO
RN \ NN
. 50 usec.OR LESS
30 OR LESS~| 3 &
o povipusiadl & \\ T — \ \
__.'Ia?no‘,..euc-——/ > 2l—lmucmo
S msec. T0 0.C — \Y’\\\ ; SmsecTOD.C \\ \\
=
N\ £ \
N g N
AN 5 A\
5 :
i
: N\
3 O
5 w
CASE TEMPERATURE (Tc)=25°C O-2 [ CASE TEMPERATURE (Tg)e28°C
(CURVES MUST BE DERATED LINEARLY (CURVES MUST BE DERATED LINEARLY
WITH INCREASE IN TEMPERATURE) WITH INCREASE IN TEMPERATURE)
| o
10 60 ) 100

Fig. 1 — Maximum operating areas for 2N3715.

100

50
COLLECTOR-TO-EMITTER VOLTAGE (Vgg)=—V

92CM-30110

20 40 60 80
COLLECTOR -TO- EMITTER VOLTAGE (\cg)—V

92CM-30111

Fig. 2 — Maximum operating areas for 2N3716.




POWER TRANSISTORS
2N3715, 2N3716

ELECTRICAL CHARACTERISTICS, g
at Case Temperature (Tp) = 25°C Unless Otherwise Specified g
TEST CONDITIONS LIMITS z
VOLTAGE | CURRENT "
CHARACTERISTIC| 4. Ade 2N3715 2N3716 UNITS o2
F s
Vce|Vee | Ic | ' | MIN. | MAX. | MIN. | MAX. H X et
-} ¢
80 [-1.5 - 1 - - . H s
* z N
CEX 100 |-1.5 - - - 1| ™A g NG
a INEREN
* _ _ _ _ inNE.
'(1:_Ex_v 150°C gg :2 10 0 mA B e rempenanone e—e 0 2%
c = -1 - - - 92CS-22434
30 0| - 0.7 - - Fig. 3 — Derating curve.
* 4
'ceo 40 o| - - - 07 | ™A
*|1ggo -7 0 - 1.0 - 1.0 mA “
*| Vcgolsus)b 02| o|se0 - 80 | - v i N \\v
IS 7,
2 12 50 | 150 | s0 | 150 :. I NARY
*|heg 2 3a 0 | - 30 | - g §IN N s,
a i s,
*|Vgga 2 - 15 | - 1.5 § *\\ N oo
VgElsat)a 5 (05| — 15 | - 15 : m\_ \‘ \A\
2\ |\ | Ne
5|05 | — 0.8 - 0.8 = e {
*|V t)a \Y bl 2
CE(sa ) 10 20 - 4 - 4 ! NUMBER OF 'NEII?IALC'CL!S N YN‘O?JSMDSI 92¢8-19570M1
*
Ihtel T MH 10 0.5 5 - 5 - Fig. 4 — Thermal-cycling rating chart.
= z
* fhfe 10 05 30 — 30 — KHz  360| COLLECTOR-TO-EMITTER VOLTAGE (Veg)=4 Vv
E CASE TEMPERATURE (TC)' 25°C
*| hte 10 0.5 25 250 25 | 250 é
f=1KHz : z
* Cob % gl \
Veg=10V 0 - 250 - 250 | pF c
f=1MHz g
| i°
' S;ﬁ’: 1s 40 2.7 - |29 | - A g
RoJc - |17z | = |17 |°cw g 4 N
* In accordance with JEDEC registration data. b CAUTION: Sustaining voltages Vceo(sus) oo colfélcron CURRENT (IL) —a ©
92€5-29003

and VeRlsus) MUST NOT be measured on
a curve tracer.

@ Pulsed; pulse duration = 200 us, duty factor = 1.6%. * X .
Fig. 5 — Typical dc beta characteristics for

both types.

COLLECTOR-TO-EMITTER VOLTAGE (VCg)=4 V/

-TO~1 . 8/ COLLECTOR-TO-EMITTER VOLTAGE (Veg)» 4 V.
COLLECTOR-TO-EMITTER VOLTAGE (Vcg) =4 CASE TEMPERATURE (Tc) » 25°C
7
-

o \

o

BASE CURRENT (Ig)—A
o °

COLLECTOR CURRENT (Ic)—A
GAIN - BANDWIDTH PRODUCT (f1) -= MHz
W

o

35 \o

X . ! 3 35 0ol
BASE-TO-EMITTER VOLTAGE (Vgg)— V g

0.1 1
COLLECTOR CURRENT (Ig) —A
92€s-29005

92¢s- 29004

X 25
BASE~-TO-EMITTER VOLTAGE (Vgg)
92C5-29007

Fig. 6 — Typical transfer characteristics for
both types.

Fig. 7 — Typical input characteristics for
both types.

Fig. 8 — Typical gain-bandwidth product for
both types.
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POWER TRANSISTORS

2N3771, 2N3772, RCS258

Hometaxial-Base, High-Power N-P-N Transistors
Rugged Silicon N-P-N Devices for Applications in Industrial and

Commercial Equipment

These RCA types are hometaxial base,
silicon n-p-n transistors intended for a
wide variety of high-power, high-current
applications. Typical applications for these
transistors include power-switching cir-
cuits, audio amplifiers, series- and shunt-

MAXIMUM RATINGS, Absolute-Maximum Values:

" *COLLECTOR-TO-BASE VOLTAGE
“COLLECTOR-TO-EMITTER VOLTAGE:
With —1.5 V (Vgg) & Rgg = 1000
Withbaseopen. ................
"EMITTER-TO-BASE VOLTAGE ..
*CONTINUOUS COLLECTOR CURRENT .
*PEAK COLLECTOR CURRENT .......
“CONTINUOUS BASE CURRENT . .
"PEAK BASE CURRENT
*TRANSISTOR DISSIPATION:
At case temperatures up to 25°C
At case temperatures above 25°C
*TEMPERATURE RANGE:
Storage & Operating (Junction)
*PIN TEMPERATURE (During soldering):

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

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

z TJ MAX.* 200°C
1
.
£ I,
z
H N
i >
< \ Ny
H N,
8 e
3 s
§ 3
E3 ’
3
: l

2Ha NG 3

% [\ £y o
sl \e
y 1,
56 @ m‘ 6 8 L5 2 4 6 108

NUMBER OF THERMAL CYCLES
92C5-19491

Fig.1—Thermal-cycle rating chart for 2N3771,
2N3772.

[COLLECTOR-TO-EMIT TER VOLTAGE (Ve 14V

L1
!

n; ;
NG
o RN > c/.‘,’l

. T

d LIS

10 N
COLLECTOR CURRENT (Ic)—A

DC FORWARD CURRENT TRANSFER RATIO (hgg )

92¢5-19497

Fig. 4 — Typical dc beta characteristics for
2N3772 and RCS258. '
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Features:
= High dissipation capability
® Vepxlsus) at 3 A =50V min.

Fig. 2 — Thermal-cycle rating chart for RCS258.

92Cs-1392

cowL TER voLTAGE [V -
Fig.5—Typical saturation-voltage characteristics
for 2N3771.

regulator driver and output stages, dc-to- (2N3771)
dc converters, inverters, and solenoid = 90 V min.
(hammer)/relay driver service. (2N3772)
All devices employ the popular JEDEC ™ 15-A specification for: Ve lsat)
TO-3 package; they differ in maximum hEg, VBE'& celsat
ratings for voltage, current, and power. ._(2N3771
8 10-A specification for:
hgg, VBg. & VCE(sat)
2N3T7 2N3772 RCS258 ( 2N37|7 2 RC.S :5:)" b
Veso 50 100 100 v ® Low saturation voltage with high beta
VeEX 50 80 80 v
.. Vceo 40 60 60 v
VEBO 5 7 7 v
ic 30 20 20 A
Iem 30 30 30 A
Ig 75 5 5 A
Ism 15 15 15 A
PT
150 150 250 w TERMINAL DESIGNATIONS
———— Derate linearly to 200°C ’
[
-85 t0 200 °c E (FLANGE)
230 S
®
)
[e—
JEDEC TO-3
(See dimensional outline “A".)
I - [COLLECTOR-TO-EMITTER VOLTAGE(Vct Vo4V
l H P
T N o m‘n.-zo °c 3 1 | i
- LA « 140} . 4
¥ 1IN \c,_r( 5 =y N, [%
4 N N g ~ \(‘\ef(
H AN et ot &
2 NN 7y Z N,
S DN Sy, & PN N\
c \ \ I l Yoo 3 N,
§ N N e g N e
2 NN %o i .
= N\ ib N -3 N,
NN Se R
L=l © 1y LI A =
se sl ‘IL' el Y} 10
NUMBER OF THERMAL CYCLES s2cs-masom COLLECTOR CURRENT (I¢c)—4A s2cs-19499

Fig.3—Typical dc beta characteristics for
2N3771.

COLLECTOR CURRENT (I¢) /BASE CURRENT (Ig)s il

COLLECTOR CURRENT (Ig) —A
B

“,

i
TJ'J
o o3 t 28 32¢3- 19438
COLLECTOR-TO-EMITTER SATURATION VOLTAGE [Vc (sot]] —v
Fig. 6 — Typical saturation-voltage characteristics

for 2N3772 and RCS258.




POWER TRANSISTORS

2N3771, 2N3772, RCS258

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

® pulsed; pulse duration = 300 us, rep. rate = 60 Hz, duty factor <2%.

TEST CONDITIONS LIMITS
CHARAC. | VOLTAGE | CURRENT
TERISTIC| Vdc Adc 2N3771 2N3772 RCs258 | UNITS
Vce |VBE | Ic | I1g | Min. | Max.|Min. | Max.| Min. | Max.
50a - 2] - - -1 -
1 A
c8o 100 -l == -] "
45 | -15 - _ |- _ _ _
ICEX 50 | -1.5 — 2 - — - - mA
100]-15 - I 5 _ 5
ICEX 30 |-1.5 - 10 | - 10 | — -
Tc= 45 | -1.5 — - - — — - mA
150°C 100 -1.5 — - — — — 10
25 0 - - |- - _ _
: 30 o - 10 | - - - _

CEO 50 o| - | - |- 1]1wf| -]1w0|m™
H| -5 0 - 5 - — - _ N
EBO 7 0 _ _ _ 5 _ 5 m

4 30® 5 N - _ — _
. 4 20@ -1 - |58 - 5 -
hee 4 150 e |- | - | -1 -
4 10° - — |15 | 60 | 15 | 60
4 8® _ I _ _ _
VCEX(sus) »
RBE = -1.5(02°® 50 - |80 - |80 | - \Y
10092
VCER({sus)
RBE = 0.2¢ 45 - |70 - |70 | - v
1000
* Vceol(sus) 02° o | 40 - |60 - | 60| - Y
4 15 - |27 |- - — _
*VBE 4 10° - - |- 122 - ]22 v
’ 4 8e® - - | - - - -
30| 6 - 4 - - — _
3 200 | 4 - - |- 4 - 4
" VCE(sat) 180 [ 15 | - 2 |- | = | == v
100 1 - - | - 14 - |14
8® (08 | — - | - - - -
IS/b - 60 — | - |25 | - 42| -
=15 0 3.75 A
nonrep. 4 - - - - - -
Es/p
',;‘;:EO:'H 15| 5 s00 | — |soo [ — |s00| - | my
1009
[hsel 4 1 4t | 16 |4 | 16| 4 | 16
f=0.05 (Typ) (Typ) (Typ)
MHz
hy
BikHz | 4 1 40 | - |40 [ — |40 | -
ROJC - 1.17 — 1.17 - 0.7 oc/w
. 2N-types in accordance with JEDEC registration data format JS-6 RDF-2. a Vce
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POWER TRANSISTORS

2N3771, 2N3772, RCS258

CASE TEMPERATURE (Tc)=25°C

(CURVES MUST BE DERATED LINEARLY
WITH INCREASE IN TEMPERATURE)
d—l 1] I i
} :
C T .

- ®FOR SINGLE 414+
2l NONREPETITIVE o

PULSE . ;

i

i

o @

ERng|
NORMALIZED

100 POWER
- - MULTIPLIER
- T
I (MAX.) CONTINUOUS] 40,8
(2n3tT : 100 uslf

o
o

N

5

COLLECTOR CURRENT (Ic)—A
8

N3771)

e i S
2 a6

COLLECTOR-TO-EMITTER VOLTAGE (Vcg)—V
92CS-2855IR!

Fig. 7— -Maximum operating areas for 2N3771 and 2N3772.

100 |CASE TEMPERATURE (Tg)=*25°C

(CURVES MUST BE DERATED LINEARLY
6| WITH INCREASE IN TEMPERATURE)

o osH! NORMALIZED T
aF i 1.4 L £ POWER
30 1€ (MAX.) PULSED S O R ATION 4iF200 usE MULTIPLIER
i 7.0 B
Ic (MAX.) CONTINUOUS| O i i
20 b= OR: i

=S4 iziu

!Q:.

» @O

B

~*EOR SINGLE 14
.. NONREPETITIVE
| &= PULSE

COLLECTOR CURRENT (Ic)—A

1=
T1

0. His H ik L Ht b H :
a 4 2 a
| 2 68 10 2 60 8 100 6 leOO
COLLECTOR-TO-EMITTER VOLTAGE (Vgcg)—V
92CS-26449

Fig. 8— Maximum operating areas for RCS258.
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POWER TRANSISTORS

2N3771, 2N3772, RCS258

°°,LLEC7°"':‘O“"W‘}'[‘“IWLT‘“ Vee ) rav COLLECTOR-TO- EMITTER VOLTAGE (Vgg 1+4V
o) RESEH 11117
il ! T i
< AT : . 5 H

A Lrs H sagsisisgns | a8 1 Sais adds
y (T et N Kot

SEga: < = &GS
= 5y 3 e A
H H >
] @ 1
H “ g S,
3 il 3
« I «
o =3
e e
5 5
8 S s
3 3
s 8
e
I
S S
BASE-TO-EMITTER VOLTAGE (Vgg) —V BASE-TO-EMITTER VOLTAGE (Vgg) — V
92CS-19504

Fig. 9— Typical transfer characteristics
for 2N3771.

COLLECTOR-TO~EMITTER VOLTAGE (Vcg)e 4V

b1 EEER] EhERE i xl;’;'

o 05 10 5 20 25 30

BASE-TO-EMITTER VOLTAGE (Vggl—V
s2cs-13193

Fig. 12— Typical input characteristics for
2N3771.

92¢5-19502

Fig. 10— Typical transfer characteristics for
2N3772 and RCS258.

[COLLECTOR-TO-EMITTER VOLTAGE (Vcg)*4 v

1 2
BASE-TO-EMITTER VOLTAGE (Vgg)— V.

sacs-nier
Fig. 13— Typical input characteristics for
2N3772 and RCS258.

COLLECTOR CURRENT (Ic)—4A

COLLECTOR-TO-EMITTER VOLTAGE (Vcg)—V
92519305

Fig. 11—Typical output characteristics for

2N3771.
<
|
o
u
SLE -
=
'g [E15
p 2. b i
'°' 10| $32T2212RARILLRRE8E HE)
b TG
g

COLLECTOR-TO-EMITTER VOLTAGE {vcg)—V
92¢5 - 19503
Fig. 14—Typical output characteristics for
2N3772 and RCS258.
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POWER TRANSISTORS

2N3773, 2N4348, 2N6259

Hometaxial-Base, High Current Silicon N-P-N Transistors

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

These RCA types are hometaxial-base silicon n-p-n tran-
sistors intended for a wide variety of high-voltage high-
current icati Typical for these tran-
sistors include power-switching circuits, audio amplifiers,
series- and shunt-regulator driver and output stages, dc-to-dc

MAXIMUM RATINGS, Absolute-Maximum Values:

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.

Features:
® High dissipation capability —

120 W (2N4348), 150 W (2N3773), 250 W (2N6259)
® 5.A specification for hgg, VBg, & VCE(sat) (2N4348)
® 8-A specification for

hfE, VBE. & VCEg(sat) (2N3773, 2N6259)
" Veex-
140 V min (2N4348), 160 V min (2N3773)
170 V min (2N6259)
® Low saturation voltage with high beta

TERMINAL DESIGNATIONS

2N4348  2N3773  2N6259 C
"COLLECTOR-TO-BASE VOLTAGE ... ...vvveneennenannennnnnnn. Veeo 140 160 170 v E (FLANGE)
COLLECTOR-TO-EMITTER VOLTAG
" Withbaseopen ............... Vceo 120 140 150 v
With reverse bias (Vgg) of —1.6 V VCEX 140 160 170 v
“EMITTER-TO-BASE VOLTAGE VeBO 7 7 7 v
“COLLECTOR CURRENT: Ic
Continuous . 10 16 16 A
Peak . .... 30 30 30 A 2¢s-21318
.
BASE CURREN! g
- JEDEC TO-3
Continuous . 4 4 a A
Peak ....... 15 15 15 A (See dimenslonal outline “A’.)
“TRANSISTOR DISSIPATION: PT
At case temperatures up to 25°C . . . . 120 150 250 w I
At case temperatures above 25°C ... Derate linearly to 200°C i
*TEMPERATURE RANGE: ? N Ty MAX.» 200°C '
Storage & Operating (JUNCHION) ... vueetee e et eni e eneraeenannnn @————— —65 t0 4200 —— oc = N | T
“PIN TEMPERATURE (During Soldering): < N Cas,
At distances >1/32 i, (0.8 mm) from case for 10 Max. ... ....... -— 23— oc H N, |
£
- 5 5 +
*in accordance with JEDEC registration data format (JS-6, RDF-2). H N N ’4@4 |
@ e !
3
TIN&
E’ ! *% ’
g N
O
-, ¢
100 = s
CASE TEMPERATURE (T¢) = 25°C a — )
. . )
(CURVES MUST BE DERATED LINEARLY ke 10

6| WITH INCREASE IN TEMPERATURE.)

S XL et |

T
~ PULSE OPERAT!
ERTENTINY BEESE

TS

I MAX. (PULSED)

COLLECTOR CURRENT (Ic)—A

*FOR SINGLE

NONREPETITIVE
PULSE H jg
B

A
1)
et

I‘f]}f |

i

oib ‘ o
2 4 6 8
1 10

]
100 200

COLLECTOR-TO-EMITTER VOLTAGE (Vgg)—V'

9255-3285

Fig. 1 - Maximum operating areas for 2N3773.
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NUMBER OF THERMAL CYCLES 9251949

Fig. 2 - Thermal-cycle rating chart for 2N3773.

- 1
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Fi.z}. 3 - Thermal-cycle rating chart for 2N4348.
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Fig. 4 - Thermal-cycle rating chart for 2N6259.




POWER TRANSISTORS

2N3773, 2N4348, 2N6259

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

TEST CONDITIONS LIMITS
CHARACTERISTIC SYMBOL | VOLTAGE |CURRENT UNITS
V dc A dc 2N4348 2N3773 2N6259
Vce | VBe | Ic Ig | Min. | Max.| Min. | Max.| Min. | Max.
*[Collector-Cutoff Current: \ 2
With emitter open, Vcg=140 V| 'CBO i i e mA
With base-emitter 120 | -1.5 - 2| - - - -
junction reverse-biased IcEX 140 { -1.5 - - - 21 - |- mA
150 | -1.5 - - - - - 10.2
With base-emitter 120 | =15 - 10 - - - -
junction reverse-biased ICEX 140 | -15 = - - 10 - - mA
and T¢ = 1500C 150 | =15 - - - - - 4
. 100 - 200 | - - -
With b
i ase open Iceo 120 _ _ 10 B 2 mA
*|Emitter-Cutoff Current 'EBO -7] 0 5 5 2 mA
4 53 151 60 - - -
a - .
*IoC Forward Current 4 83 5] 60
Transfer Ratio hre 2 8 B 15) 60
a4 103 10 - -
a 163 ) 10
Collector-to-Emitter
ini | :
Sustaining Voltage VeEx sus) 15(0.1 140 160 170 v
With base-emitter junction
reverse-biased (Rgg = 10012)
With external base-to-emitter
.23 1 .
resistance (Rgg) = 10042 VeeR(sus) 02 40 150 160 v
With base open Vceolsus) 0.22 o} 120 140 150 \Y
4 53 2
* 4 33 22
Base-to-Emitter Voltage VBg 2 ) _ _ _ 2 A\
4 103 3 -
53 | 0.5 1
*|cotlector-to-Emitter 82|08 14 1 v
Saturation Voltage Vcelsat) 102 [1.25) - 2
162 | 3.2 - 4 25
Second-Breakdown
Collector Current b A
With base forward-biased and S/ 80 15
1-s nonrepetitive pulse 100 15] - 25
Second-Breakdown Energy
With base reverse-biased and Es/p® -15(25 0.125 0.125 0.125 J
L =40 mH, Rgg = 10002
* Magnitude of Common-Emitter,
Small-Signal, Short-Circuit, lhfel a 1 a4l - 4 - al -
Forward Current Transfer
Ratio (f = 50 kHz)
*|Common-Emitter, Small-
Signal, Short-Circuit,
Forward Current Transfer hte 4 ! 40 - 40 40
Ratio (f = 1 kHz)
Thermal Resistance R
- 4 . o
Junction-to-Case '”C 146 7 07 cIw

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

" apylsed; pulse duration

300us, rep. rate -

60 Hz.

Ig/p is defined as the current at which second breakdown occurs at a specified collector voltage with the emitter base junction forwar
transistor operation in the active region.
CEg/p, is defined as the energy at which second breakdown occurs under specified reverse-bias conditions. Egy, 1/2L 12 where L is
leakage inductance and | is the peak collector current.
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POWER TRANSISTORS

2N3773, 2N4348, 2N6259
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CASE TEMPERATURE (T¢) = 25°C

(CURVES MUST BE DERATED LINEARLY
WITH INCREASE IN TEMPERATURE.)
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Fig. 5§ — Maximum operating areas for 2N4348.
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- NONREPETITIVE
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Fig. 6 — Maximum operating areas for 2N6259.
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Fig. 7 — Typical dc beta characteristics for

2N3773.
[COLLECTOR- TO-EMITTER VOLTAGE (Vcg)=4V
i N 7
N CASE (Tg)e125°C ~+——H
) N |
\ ;
25°C | A N I
™\
\\§ Ji
NY |
R I
00! o4 1 10 ‘K 0
COLLECTOR CURRENT (I¢)—A
s2ss. 3287
Fig. 8 — Typical dc beta characteristics
for 2N4348.

COLLECTOR-TO-EMITTER VOLTAGE (Vcg)*2V r ! I
P LTACE Mee)
¥ T BRI R
; CASE TEMPERATURE (T¢)*150°C —
-
£
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§ ‘\
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E 254 N
&
£l AN
3 N
o
g N
H N
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8 o N
2 -‘ 2 4 | 0 2
0.01 1 10
CDLLECTOR cunnzur (Ig)—A 92¢3-19889

Fig. 9 — Typical dc beta characteristics
for 2N6259.

TZ[COLLECTOR-TO-EMITTER VOLTAGE (Veg)*4V

COLLECTOR CURRENT (I¢)—A
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o
02 0.4 06 08 1.0 2 4 D
BASE-TO-EMITTER VOLTAGE (Vgg)—V
92553296

F

ig. 10 — Typical transfer characteristics for
2N3773.




POWER TRANSISTORS

2N3773, 2N4348, 2N6259

T2[COLLECTOR- TO-EMITTER VOLTAGE (Veg 1+ 4V |15 CASE TEMPERATURE (T¢) +25°C: H*{ 14 H
: opprnpmE L v
1o < LR EEEHEET
- < i 554 bo85s peadt I mSsus
I i E IR LEEEe $200 14 1
3 K X T T 1
g e o RO EASES E822s s3ohe £t HHH R
g z & - aa E6A84S nna: URRENT (I5)*500 mA 1
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POWER TRANSISTORS

2N3791, 2N3792

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

Rugged, Broadly Applicable Devices
For Industrial and Commercial Use

The RCA-2N3791 and 2N3792 are epitaxial-
base silicon p-n-p transistors featuring high-
gain at high current. They may be used as
complements to the n-p-n types 2N3715 and
2N3716, respectively. These devices are in-
tended for medium-speed switching and
amplifier applications and feature a dissi-

pation capability of 150 watts at case
temperatures up to 25°C

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

Maximum Ratings, Absolute-Maximum Values:

Features:

u High dissipation capability

= Low saturation voltages

= Maximum safe-areas-of-operation curves

® Hermetically sealed JEDEC TO-204MA
package

= High gain at high current
u Thermal-cycling rating curve

APPLICATIONS:

m Series and shunt regulators
m High-fidelity amplifiers
m Power-switching circuits

u Solenoid drivers
TERMINAL DESIGNATIONS
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Fig. 1 — Maximum operating areas for 2N3791.
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POWER TRANSISTORS

2N3791, 2N3792

ELECTRICAL CHARACTERISTICS, at Case Temperature E
(Tc) = 25°C Unless Otherwise Specified g
TEST CONDITIONS LIMITS o
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CHARACTERISTICS V de Adc 2N3791 | 2N3792 | 75 o
VCE VBE |c lB Min. | Max. [Min.[ Max. §> %4’/%
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