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Introduction

Here is the new Power Transistor catalog from
National Semiconductor Corporation. It contains
information on all of National’s Power Transistors,
as of this date. '

Included in this catalog is a part number to
process conversion listing and a reference guide
showing all device types available for any process/
package combination.

Because National is rapidly expanding its
Power Transistor capability, if you don’t find the
device you want, contact your nearest sales repre-
sentative for additional information.

© National Semiconductor Corporation

2900 Semiconductor Drive, Santa Clara, California 95051,

(408) 737-5000/TWX (910) 339-9240

National does not assume any responsibility for use of any circuitry
described; no circuit patent licenses are.implied, and National
reserves theright, atany time without notice, to change said circuitry.

Manufactured under one or more of the following U.S. patents:

"3083262, 31897568, 3231797, 3303356, 3317671, 3323071,

3381071, 3408542, 3421025, 3426423, 3440498, 3518750,
3519897, 3557431, 3560765, 3566218, 3571630, 3575609,
3579059, 3593069, 3597640, 3607469, 3617859, 3631312,
3633052, 3638131, 3648071, 3651565, 3693248.




Ordering Information

Devices are identified by a part number consisting of both alpha and numeric digits. Part numbers
may be either JEDEC or PRO Electron registered numbers, or in-house numbers. Examples of

each follow.
1. 2N4918 JEDEC Registered Numbering System
BD675 PRO Electron Type Designating Code
2. 92PU01 PACKAGE PREFIX
) D40, D41 TO-202
Device Number D42, D43 TO-202
D44, D45 TO-220
Package Prefix ¢ TO-126, TO-220
NCBJ TO-126
NCBS TO-39
NCBT TO-92
NCBW TO-220
NSD TO-202
NSP TO-220
TIP TO-220
92pP 92-Plus
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PACKAGE

-

92 + (ECB) 92 + (EBC) T0-202 (EBC) T0-202 (BCE) T0-126 T0-220 T0-3
MAXIMUM PD=175W@ Pp=175We@ Pp=15We Pp=2We@
RATINGS Pp=1We@ Pp=1We@ Ta=25°C Ta=25°C Ta=25°C Ta =25°C Pp=150W @
(Notes 1 and 2) Ta =25°C Ta=25°C Pp=10We Pp=10We@ Pp=40We Pp=90We Tc=25°C
Tc =25°C Tc =25°C Tc=25°C Tc=25°C
NPN PNP NPN PNP NPN PNP NPN PNP NPN PNP NPN PNP NPN PNP
92PU45 NSDU45
92PU45A NSDU45A
_ NSD151
ﬁ;’ ¢ E%A’SOV, NSD152
(POS5) NSD153
NSD154
D40C1-8
BD675 |BD676 |NSP695 | NSP696
« BD675A | BD676A [NSPG9SA | NSPEIGA
H - BD677 |BD678 |NSP697 | NSP698
< BD677A |BD678A |NSP697A | NSP698A
2 _ BD679 |BD68OD |NSP699 | NSP700
5 ?Vfgg = 100V, BD679A |BD68BOA |NSP699A | NSP700A
2 “‘,32 330 MJEB00-3| MJE700-3| NSP701 | NSP702
z « NSP2102 | NSP2091 | NSP2100 | NSP2090
g 2N6037-9 | 2N6034-6 | NSP2101 | NSP2082
NSP2103 | NSP2093
TIP110-3 | TIP1157
2N6386
TIP121 TIP125.7 | 2N60559 | 2N6050-4
BVCEQ = 100V, TIP122 2N6300 | 2N6298
Ic= 10A, 2N6301 | 2N6299
(P4K/5K) MJ1000 | MJ900
) - MJ1001 | mJgo1
92PEABT 92PU10 NSDU10
?foOOJmSAOOV' 92PE488 92PU391 NSD131-5
w (548) * | 92PE489 92PU392 NSD3439
] 92PU393 NSD3440
2 MJE340
) MJE341
> MJE344
5 f’c\’fggo v MJE3439
T g MJE3440
(P36) 2N5655
2N5656
2N5657

apiny 9oualajdy Jojsisuel] 19mod
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PACKAGE
92 + (ECB) 92 + (EBC) T0-202 (EBC) T0-202 (BCE) T0-126 T0-220 T0-3
MAXIMUM PD=-175W@ PD-1.75W@ PD=15We Pp=2We@
RATINGS Pp=1We Pp=1wWe@ Ta=25°C Ta=25°C Ta =25°C TA=25°C Pp=150W @
(Notes 1 and 2) TAa=25C Ta=25°C Pp=10We@ Pp=10We@ Pp=40W @ Pp=90We Tc=25°C
Tc =25°C Tc =25°C Tc=25°C Tc=25°C
NPN PNP NPN PNP NPN PNP NPN PNP NPN PNP NPN PNP NPN PNP
BD373A BD371A D40D1-5 D42C1-6 BD135
BVCEQ - 45v, | BD373A10 BD371A-10 NSDU01-3 NSE180 MJE180
oo 1aa, | BD373A1E BD371A-16 NSDUOTA MJE720
o BD373A-25 BD371A-25
92PUO1
92PUOTA
BD372A D41D1 D43C1-6 BD136
BD372A-10 D41D2 NSE170 MJE170
BD372A-16 D41D4 MJE710
BD372A-25 D41D5
?gffos A'45V’ 92PUS51 D41ET
F77) 92PUS1A NSDU51
NSDUS1A
NSDU52
NSD202
w , NSD203
Q BD373B BD3718 D40D7 D42C7-12 BD137
& BD3738-10 |BD3718-10 D40D8 NSE181 MJE181
& BD3738-16 BD371B-16 D40D10 MJE721
2 BD373B-25 BD371B-25 D40D11
& 8D373C BD371C D40D13
§ ?é’ff%; 80V. gp3zacse BD371C-6 D40D14
B P BD373C-10 BD371C-10 D40E1
BD373C-16 BD371C-16 D40E5
92PE3TA D40E7
92PE378 NSDUO5
92PE37C NSD6178
NSD6179
BD372A BD370A D41D7 D43C7-12 BD138
BD372A-10 BD370A-10 D41D8 NSE171 MJE171
BD372A-16 BD370A-16 D41D10 : MJE711
BD372A-25 BD370A-25 D41D11
BVcEQ = 80V, BD3728 BD3708 D41D13
Ic=1.5A, BD3728-10 BD3708-10 D41D14
(P78) BD3728-16 BD370B-16 D41E5
BD3728-25 BD3708-25 D41E7
BD372C BD370C NSDUS5
BD372C-6 BD370C-6 NSD6180
BD372C-10 BD370C-10 NSD6181
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PACKAGE
92 + (ECB) 92 + (EBC) T0-202 (EBC) TO-202 (BCE) TO-126 T0-220 TO-3
MAXIMUM PD=175W@ Pp=175W @ Pp=15We Pp=2We
RATINGS Pp=1We@ _Pp=1wWe Ta=25°C Ta=25°C Ta=25°C Ta=25°C PD=150W @
(Notes 1 and 2) Ta=25C Ta=25°C Pp=10W@ Pp=10We@ Pp=40We@ PD=90W @ Tg=25°C
Tc = 25°C Tc = 25°C Tc=25°C Te=25°C
NPN PNP NPN PNP NPN PNP NPN PNP NPN PNP NPN PNP NPN PNP
BD372C-16 BD370C-16
BVcEQ = 80V, 92PETTA
lc=15A, 92PET7B
(P78) 92PET7C
BVeEo - 110v, | BD373D BD371D NSDUO6 BD139
o= 1.5A " | BD373D-6 BD371D-6 NSDUO7 MJE182
30 BD373D-10 BD371D-10 NSD104-6 MJE722
92PU05
92PU06
92PU07
i BD372D BD370D NSDU56 BD140
BVCED = 110V, BD372D-6 BD370D-6 | NSDU57 MJE172
Ic= 1.5A, BD372D-16 BD370D-16 | NSDU204-6 MJE712
(P79) 92PU55 :
92PU56
92PU57
w BD233 | BD234 D44C1 D45C1
3 BD235 | BD236 DA44C2 D45C2
4 BD237 | BD238 D44C4 D45C4
> BD433 | BD434 D44C5 D45C5
b BD435 | BD436 D44C7 D45C7
g BD437 | BD438 D44C8 D45C8
w BD439 | BD440 D44C10 | D45C10
w BD441 | BD442 NSP520 | NSP370
BD520 | MJE370 |NSP521 | NSP576
BVcEQ = 100V, BD521 | MJES20 |NSP575 | NSP578
Ic=3A, 2N4921-3| MJE521 | NSP577 | NSP580
(P2¢/3C) 2N4918-20 | NSP579 | NSP582
NSP581 | NSP2370
NSP2520 | NSP4918-20
NSP4921-3 | TIP30
TIP29 TIP30A,8,C
TIP29A B,C| TIP32
- 1 TIP31 TIP32A,8,C
TIP31A,B,C| TIP62
TIPG1 TIP62A,B,C
TIP61A,B,C
BVCEQ = 100V, 2N5190-2 | MJE371 | D44C3 D45C3
Ic=6A, 2N5193-5 |D44ce D45C6
(P2E/3E) D44C11  |{D45C11
D44C12  |D45C12

apIny) adualaay Jojsisuel] Jomod
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PACKAGE
92 + (ECB) 92 + (EBC) T0-202 (EBC) TO-202 (BCE) T0-126 T0-220 T0-3
MAXIMUM ] ] Pp=175W@ Pp=175W@ Pp-15We Pp=2We
RATINGS pp=1we Pp=1we Ta=25°C Ta=25°C Ta=25C Ta=25°C Pp=150W @
(Notes 1 and 2) Ta=25°C Ta=25°C Pp=10W@ Pp=10W@ Pp=40W @ Pp=90We Tc=25C
Tc =25°C Tg =25°C Tc=25°C Te=25°C
NPN PNP NPN PNP NPN PNP NPN PNP .| NPN PNP NPN PNP NPN PNP
NSP41 NSP42
NSP41A  [NSP42A
NSP41B  [NSP42B
NSP41C  [NSP42C
NSP585  |NSP371
NSP587 | NSP586
NSP589  |NsP5sg
ﬁ;’fgg - 100V, NSP595  |NSP50
(P2E/3E) NSP597 [ NSP596
NSP599  |NSP598
NSP5190-2 | NSP60O
2N5293-8 |NSP5193-5
2N6121-3 |2N6124-6
2N6129-31 |2N6132-4
w 2N6288-93 | NSP2490
o NSP2491
[ NSP205  |NSP105  |2N3055 | 2N5871
& NSP2020 [NSP2010 |2N5873 | 2N5872
2 | BVceo=100v, NSP2021 [NSP2011 |2N5874 | 2N6875
o | lc=8A, NSP2480-3 {NSP2955 |2N5877 | 2N5876
2 | (PaA/BA) NSP3055 |NSP5974-6 [2N5878 | 2N6594
o NSP5977-9 | TIP42 MJ2801 | MJ2901
TIP41 TIP42A,B,C|MJ2840,1 | MJ2940
TIP41A,B,C|2N6106-11 [MJ3055 | MJ2941
2N3713-6 | 2N3789-92
2N5632-4
BVcEQ = 100V, 2N5758-60 | 2N6226-31
Ic=12A, 2N6253 | MJ2955
(P4B/5B) 2IN6254
2N6371
2N5629-31 | 2N5879
2N5758-60 | 2N5880
BVcgo = 100V, 2N5881 2N6029-31
Ic=15A, 2N5882 -
(PAC/SC) . 2N6257
2N6258

Note 1: BVgEQ and l¢ values are maximum ratings. For specific conditions and limits, refer to individual process data sheets.
Note 2: Process numbers are in parentheses. -
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National Semiconductor Power Transistor Listing

PART
NUMBER

BD135
BD136
BD137
BD138
BD139
BD140
BD201
BD202
BD233
BD234
BD235
BD236
BD237
BD238
BD239
BD239A
BD239B
BD239C
BD240
BD240A
BD240B
BD240C
BD241
BD241A
BD241B
BD241C
BD242
BD242A
BD242B
BD242C -
BD370A
BD370A-10
BD370A-16
BD370A-25
BD370B
BD370B-10
BD370B-16
BD370B-25
BD370C
BD370C-10
BD370C-16
BD370C-6
BD370D

BD370D-10

BD370D-6
BD371A
BD371A-10
BD371A-16
BD371A-25
BD3718B
BD371B-10

PROCESS

37
77
38
78
39
79
2G
3G
2C
3C
2C
3C
2C
3C

PART
NUMBER

BD371B-16
BD371B-25
BD371C

BD371C-10
BD371C-16

‘BD371C-6

BD371D
BD371D-10
BD371D-6
BD372A
BD372A-10
BD372A-16
BD372A-25
BD372B
BD372B-10
BD372B-16
BD372B-25
BD372C
BD372C-10
BD372C-16
BD372C-6
BD372D
BD372D-10
BD372D-6
BD373A
BD373A-10
BD373A-16
BD373A-25
BD373B
BD373B-10
BD373B-16
BD373B-25
BD3730
BD3730-10
BD373C-16
BD373C-6
BD373C
BD373C-10
BD373D-6
BD375
BD375-10
BD375-16
BD375-25
BD375-6
BD376
BD376-10
BD376-16
BD376-25
BD376-6
BD377
BD377-10

PROCESS

38
38
38
38
38
38
39
39
39
78
78
78
78
78
78
78
78
78
78
78
78
79
79
79
37
37
37
37
38
38
38
38
38
38
38
38
39
39
39
38
38
38
38
38
78
78
78
78
78
38
38

PART
NUMBER

BD377-16
BD377-25
BD377-6
BD378
BD378-10
BD378-16
BD378-256
BD378-6
BD379
BD379-10
BD379-16
BD379-25
BD379-6
BD380D-6
BD380
BD380-10
BD380-16
BD380-25
BD433
BD434
BD435
BD436
BD437
BD438
BD439
BD440
BD441
BD442
BD533
BD534
BD535
BD536
BD537
BD538
BD633
BD634
BD635
BD636
BD637
BD638
BD675
BD675A
BD676
BD676A
BD677
BD677A
BD678
BD678A
BD679
BD679A
BD680

PROCESS

38
38
38
78
78
78
78
78
39
39
39
39
39
79
79
79
79
79
2E
3E
2E
3E
2E
3E
2E
3E
2E
3E
2E
3E
2E
3E
2E
3E
2C
3C
2C -
3C
2C
3C
2)
2J
3J
3J
2J)
24
3J
3J
2J
2J
3J

PART
NUMBER

BDG80OA
BD681
BD682
BD733
BD734
BD735
BD736
BD737
BD738
D40C1
D40C2
D40C3
D40C4
D40C5
D40C7
D40C8
D40D1
D40D10
D40D 11
D40D13
D40D 14
D40D2
D40D3
D40D4
D40D5
D40D7
D40D8
D40E1
D40ES5
D40E7
D40N1
D40N2
D40ON3
D40N4
D40N5
D40P1
D40P3
D40P5
D41D1
D41D10
D41D11
D41D13
D41D14
D41D2
D41D4
D41D5
D41D7
D41D8
D41ET
D41E5
D41E7

PROCESS

3J
24
3J
2C
3E
2C
3E
2C
3E
05
05
05
05
05
05
05
38
38
38
38
38
38
38
38
38
38
38
38
38
38
48
48
48
48
48
15
15
15
78
78
78
78
78
78
78
.78
78
78
78
78
78

17




National Semiconductor Power Transistor Listing (couinuea

PART
NUMBER

D42C1
D42C10
D42C11
D42C12
D42C2
D42C3
D42C4
D42C5
D42C6
D42C7
D42C8
D42C9
D42R1
D42R2
D43C1
D43C10
D43C11.
D43C12
D43C2
D43C3
D43C4
D43C5
D43C6
D43C7
D43C8
D43C9
D44C1
D44C10
D44C11
D44C12
D44C2
D44C3
D44c4
D44C5
D44C6
D44C7
D44C8
D44C9
D44H1
D44H10
D44HT1
D44H2
D44H4
D44H5
D44H7
D44H8
D45C1
D45C10
D45C11
D45C12
D45C2

PROCESS

37
38
38
38
37
37
37
37
37
38
38
38
36
36
77
38
78
78
77
77
77
77
77
78
78
78

PART
NUMBER-

D45C3
D45C4
D45C5
D45C6
D45C7
D45C8
D45C9
D45H1
D45H10
D45H11
D45H2
D45H4
D45H5
D45H7
D45H8
MJE170
MJE171
MJE172
MJE180
MJE181
MJE182
MJE340
MJE341
MJE3439
MJE344
MJE3440
MJE370
MJE371
MJE520
MJES21
MJE700
MJE701
MJE702
MJE703
MJE710
MJE711
MJE712

- MJE720

MJE721
MJE722
MJE800
MJE8O1
MJE802
MJE803
NSDUO1
NSDUO1A
NSDU02
NSDUO05
NSDUQ6
NSDUO07
NSDU10

PROCESS

3E
3C
3C
3E
3C
3C
3E
5A
5A
5A
5A
5A
5A
5A

37

PART
NUMBER

NSDU45

NSDU45A
NSDU51

NSDU51A

NSDU52
NSDU55
NSDU56
NSDU57
NSD102
NSD103
NSD104
NSD105
NSD106
NSD123
NSD127
NSD128
NSD129
NSD131
NSD132
NSD134
NSD135
NSD151
NSD152
NSD153
NSD154
NSD202
NSD203
NSD204
NSD205
NSD206
NSD3439
NSD3440
NSD457
NSD458
NSD459
NSD6178

NSD6179

NSD6180

NSD6181

NSE170
NSE171
NSE180
NSE181
NSE457
NSE458
NSE459
NSP5191
NSP5192°
NSP5193
NSP5194
NSP5195

PROCESS

05
05
77

77

77
78
79
79
37
37

PART
NUMBER

NSP520
NSP521
NSP575
NSP576
NSP577
NSP578
NSP579
NSP580
NSP581
NSP582
NSP585
NSP586
NSP587
NSP588
NSP589
NSP590
NSP595
NSP596
NSP597
NSP5974
NSP5975
NSP5976
NSP5977
NSP5978
NSP5979
NSP598
NSP5980
NSP5981
NSP5982
NSP5983
NSP5984
NSP5985
NSP599
NSPB0O0
NSPB01
NSPB02
NSP695
NSP695A
NSP696
NSP6Y6A
NSP697
NSP697A
NSP698
NSP69BA
NSP639
NSP699A
NSP700
NSP700A
NSP701
NSP105
NSP2010

PROCESS

2C

18




National Semiconductor Power Transistor Listing (continueq)

PART
NUMBER

NSP2011
NSP2020
NSP2021
NSP205
NSP2090
NSP2091
NSP2092
NSP2093
NSP2100
NSP2101
NSP2102
NSP2103
NSP2370
NSP2480
NSP2481
NSP2482
NSP2483
NSP2490
NSP2491
NSP2520
NSP2955
NSP3054
NSP3056
NSP370
NSP371
NSP3740
NSP3741
NSP41
NSP41A
NSP41B
NSP41C
NSP42
NSP42A
NSP42B
NSP42C
NSP4918
NSP4919
NSP4920
NSP4921
NSP4922
NSP4923
NSP5190
NSP702
TIP110
TIP111
TIP112
TIP115
TIP116
TIP117
TIP120
TIP130

PROCESS

5A
4A
4A
4A
3J
3J
3J
3J
2J
2J
2J
2J
3C
4A

3J

PART
NUMBER.

TIP131
TIP132
TIP135
TIP136
TIP137
TIP29
TIP29A
TIP29B
TIP29C
TIP30
TIP30A
TIP30B
TIP30C
TIP31
TIP31A
TIP31B
TIP31C
TIP32
TIP32A
TIP32B
TIP32C
TIP41
TIP41A
TIP41B
TIP41C
TIP42
TIP42A
TIP42B
TIP42C
TIP61
TIP61A
TIP61B
TIP61C
TIP62
TIP62A
TIP62B
TIP62C
2N6386
2N6037
2N6038
2N6039
2N6034
2N6035
2N6036
2N6055
2N6056
2N6057
2N6058
2N6059
2N6300
2N6301

PROCESS

4K
4K
5K
5K
5K
2C
2C
2C
2C
3C
3C
3C
3C
2C
2C
2C
2C
3C
3C
3C
3C
4A
4A
4A
4A
A
5A

PART
NUMBER

2N6050
2N6051
2N6052
2N6053
2N6054
2N6298
2N6299
2N5655
2N5656
2N5657
2N4921
2N4922
2N4923
2N4918
2N4919
2N4920
2N5293
2N5294
2N5295
2N5296
2N5297
2N5298
2N6121
2N6122
2N6123
2N6129
2N6130
2N6131

| 2N6288

2N6289
2N6290
2N6291
2N6292
2N6293
2N6124
2N6125
2NG126
2N6132
2N6133
2N6134
2N6106
2N6107
2N6108
2N6109
2N6110
2N6111
2N3055
2N5873
2N5874
2N5877
2N5878

PROCESS

5K
5K
5K
5K

PART
NUMBER

2N5871
2N5872
2N5875
2N5876
2N6594
2N3713
2N3714
2N3715
2N3716
2N5632
2N5633
2N5634
2N5758.
2N5759
2N5760
2N6253
2N6254
2N6371
2N3789
2N3790
2N3791
2N3792
2N6226
2N6227
2N6228
2N6229
2N6230
2N6231
2N5629
2N5630
2N5631
2N5758
2N5759
2N5760
2N5881
2N5882
2N6257
2N6258 -
2N5879
2N5880
2N6029
2N6030
2N6031

PROCESS

5A
5A
5A
5A
5A
48
4B
48
48
4B
48
48
48
4B

19
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4 o105

NPN

92PE37A thru 92PE37C
NP

92PE77A thru 92PE77C

Complementary plastic power transistors employing double

Complementary
NPN/PNP Audio
Power Transistors

diffused planar structures and constructed with National’s
revolutionary ““Epoxy B Concept” for exceptional reliability.

Features
= High Vg ratings:
92PE37A, 77A — 45 V min. Vcgo

92PE37B, 77B — 60 V min. Vceo
92PE37C, 77C — 80 V min. V¢eo

= Exceptional power dissipation capability:

enter Collector

PToT P = 1.2 Watts @ Tp = 25°C Package 90
Maximum Ratings
92PE37A 92PE37B 92PE37C
Parameter Symbol 92PE77A 92PE77B 92PE77C Units
Collector-Emit;er Voltage Vceo 45 60 80 Vpe
Collector-Base Voltage Ve 45 60 80 Vpe
Emitter-Base Voltage Ve 5.0 5.0 5.0 Vpe
Collector Current (cont.) e 1.0 1.0 1.0 Apc
Collector Current lem 2.0 20 2.0 Apc
Power Dissipation  (Ta = 25°C) ProT 0.75 0.75 0.75 w
‘ (Te = 25°C) 2.5 2.5 2.5 w
Practical Power Dissipation*- Prote 1.2 1.2 1.2 w
Temperature T, Teg -B5to+150 | -55to+150 | -55to +150 °c
Thermal Resistance 04a 167 167 167 °c/wW
0yc 50 50 50 °c/w

* Practical Power Dissipation (i.e., that power which can be dissipated with the
device installed in a typical manner on a printed circuit board with total copper

run area equal to 1 sq. in. minimum).

Typical Performance Characteristics

Safe Operating Area Curve

| MAXBVCEQ =60V
MAX BVCEQ =80 V-
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2 = manis i 2
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[ MAX BVcEQ = 45 V- 2 o
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e .

0.01

1.0 10 100
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Thermal Derating Curve

N
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25 50 75 100 125 150
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Physical Dimensions
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Electrical Characteristics

NPN 92PE37A thru 92PE37C
PNP 92PE77A thru 92PE77C

Parameter Symbol Min. Max. Units

Collector-Emitter Sustaining Voltage BVceo

Ilc=10mA, lg=0 92PE37A, 77A 45 \

92PE378B, 778B 60 \%
92PE37C, 77C : 80 \%

Collector Cutoff Current leso

Veg =60V, Ig=0 92PE37A, 77A 0.1 nA

Veg =80V, Ig=0 92PE378B, 778 0.1 MA

Veg =100V, lg =0 92PE37C, 77C 0.1 nA
Emitter Cutoff Current lego

lc=0,Vgg=5.0V 100 nA
DC Current Gain hgg

Ic=50mA, Vg =20V 40

Ic =250 mA, Ve =20V 40

Ic =500 mA, Vcg =2.0V 25
Collector-Emitter Saturation Voltage VeE(sat)

Ic =500 mA, Ig = 50 mA 0.5 Vv

Ic = 1000 mA, Ig = 100 mA ) 1.0 v
Base-Emitter ON Voltage - VBE(on) i

Ic =1000 mA, Vgg =20V 1.5 \

- Current Gain Bandwidth Product fr )

lc =200 mA, Vcg =5V, f=100 MHz . B0 MHz
Output Capacitance Cob , ‘

Veg =10V, Ig=0,f=1MHz 30 pF

14




% 92PE487 thru 92PE489
92-PLUS '

Triple diffused planar structures built with National’s revolu- .
tionary ““Epoxy B Concept.” Designed to provide exceptional High Voltage

reliability and performance. Silicon NPN
Power Transistors

160 - 300 V

Features

©
N
)
m
=Y
o0}
~
~
=
=

=

©
N
v
m
=N
8]
©

= TV video output

= TV chroma output

Center Collector

. P . Package 90
= Line operated class A’ audio
Maximum Ratings
Parameter Symbol 92PE487 92PE488 92PE489 Units
Collector-Base Voltage Ves 160 250 300 Vpc
Collector-Emitter Voltage Vceo 160 250 300 Vpe
Emitter-Base Voltage Ve 7 7 7 Vpe
Collector Current (cont.) Ic 0.1 0.1 0.1 Apc
Collector Current lem 0.3 0.3 0.3 Apc
C
Base Current ) Iz 50 50 50 mApc
Power Dissipation  (Ta = 25°C) ProT 0.75 0.75 0.75 w
(Tc =256°C) 2.5 2.5 25 w
Practical Power Dissipation * ProTP 1.2 1.2 12 w
Temperature Tj, Tetg -55 to +150 -55 to +150 -55 to +150 °c
Thermal Resistance N 71.4 714 71.4 °c/w
0yc 12.5 12,5 12.5 °c/wW
* Practical Power Dlssmatlon (i.e., that power which can be dissipated with the . . ;
device installed in’a typical manner on a printed circuit board with total copper PhyS|ca| Dlmensmns
run area equal to 1 sq. in. minimum).
92-PLUS
0.020 0.205-0.195
{0.508) (5.207-4.953)
. . . TYP | | 0.185-0.175 &nﬂ
Typical Performance Characteristics | I ows-asas) © _1 swom
A L
Safe Operating Area Curve Thermal Derating Curve Ry }
.5 A\
10 . 20 SEATING | il
< = z HiF i ? 1.8 FLANE 1] 00%e T ooass-0.115
_L { .-.a 15 D_III_E lﬁ‘;’,ﬂ:) (4.699-4.445)
g X : E o - (150w
= —_ 0.0155-0. ] |
% oo % Z: s L_ {0.394-0.368)
g HH— 3 i) -
© MAX BVCED = 160 Vo] g \\\ 2285 "\ —— ‘(GT:%)
MAX BVGEQ = 250 V—F 5 Nom
0.001 ”ﬁia il I?rn‘:,l g o \ i n.usiunas
Y 10 100 1000 S5 w5 w1 1 T" 2 1 u,m;a,nze;
COLLECTOR VOLTAGE (V) -V AMBIENT TEMPERATURE (T) ~ °C D055-0.045 | _jL [
397-1.189) 0055-0.045
(1.397-1.143)
10°N0M
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92PE487 thru 92PE489

Electrical Characteristics

Parameter Symbol Min. Max. Units
Collector-Emitter Su‘staining Voltage BVceo
lg=5mA,Ig=0 487 ' 160 Vpe
488 250 Vpe
489 300 - Vbe
Collector Cutoff Current lceo
Veg =100V 487 : -60 nA
Veg =200V 488
VCB =250V ) 489
Emitter Cutoff Current leBo
Vegg=3V 50 nA
DC Current Gain
lc=1mA, Vg =10V hEEq 15
lc=10mA, Vce =10V hee,y 15
lc =30 mA, Ve =10V hEe3 30
Collector-Emitter Saturation Voltage VCE(sat)
lc=30mA, Ig =6 mA 1.0 Vioe
High Frequency Knee Voltage Veek
Ic =50 mA ) typ. 15 Vpe
Collector-Base Junction Capacitance Ceb
Veg =20V 30 pF
Transition Frequency fr
Ic =10 mA typ. 60 MHz

1-6




% 92-PLUS D5PUO1, 92PUOTA
) PNP

92PUS1, 92PUS1A

Complementary plastic power transistors employing double
diffused planar structures and constructed with National’s Cog}ﬁfgezﬁé}/ol\;zug’NP
revolutionary "Epoxy B Concept” for exceptional per- Transistors

formance and reliability. 1.2 Watts

Applications

VISNdZ6 ‘1SNdC6 dNd
V1I0NdZ6 ‘L10NdZ6 NdN

s Class ‘B’ audio outputs/drivers

s General purpose switching and lamp drive in industrial
and automotive circuits

Center Base

C s Package 91
E
Maximum Ratings
92PU01 92PUO1A
Parameter Symbol 92PU51 92PU5S1A Units
Collector-Emitter Voltage Vceo 30 40 \%
Collector-Base Voltage . Ves 40 50 \%
Emitter-Base Voltage ' Veg 5.0 5.0 \%
Collector Current (cont.) g 2.0 2.0 A
Power Dissipation (Ta = 25°C) Ppp” 1.2 1.2 w
Temperature Ty, Teg -55 to +150 -55 to +150 °c
Thermal Resistance 04 167 167 °c/W
04 50 50 °c/w

*PDp = Practical Power Dissipation, i.e., that power which can be dissipated with the device installed in a typical manner on a printed
circuit board with total copper run area equal to 1.0 in.2 minimum.

Typical Performance Characteristics Physical Dimensions
92-PLUS
0020 0205-0.195
s {5207-4853)
TYP A _ | nass-0175  ous0
Nom 1] (4.6994.425
! | { ) {1270) o
. 1
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. - S0,y
2540
0 ) @ 3
: I SEATING | o
X LANE ] |-
i 2 0090 ¥ 0.185-0.175
5 L1 1] & 6 " 0.025 (2286) | {a5994.485)
H 1ol z 4 {05635) nom
= =t E MAX 0594
g Hit & {5.088)
3 2 10 BEFORE
e N a
N - LEAD FINISH
s g o AN (%:;—:;——I 0.0155-0.0185 —=] }em
g | g s 451 0.393-0.368)
2 2 0 N 0.090
s : N T\ e
g 0.2 NOM i
= 0 = ) i 0.145-0.135
¢ 25 s 75 100 125 15 s s
COLLECTOR VOLTAGE {vals) AMBIENT TEMPERATURE (T) - °C 00550045 __| f
(1.397-1.143) 0.055-0.045
(1.337-1.143)
10°NOM




Electrical Characteristics

NPN 92PUO1, 92PUO1A
PNP 92PU51, 92PUS51A

Parameter Symbol Min. Max. Units
Collector-Emitter Sustaining Voltage BVceo
Ic=10mA, Ig=0
92PUO1, U51 30 \Y
92PUO1A, US1A 40 \"
Collector Cutoff Current lceo )
Veg =40V, Ig=0 ' 0.1 MA
Veg =50V, lg=0 0.1 uA
Emitter Cutoff Current
Veg =50V, Ic=0 0.1 MA
DC Current Gain hgg
lc=10mA, Vce =10V 55 A
Ilc =100 mA, Vg =1.0V 60 , ?
Ic =1000 mA, Veg =1.0V 50
Collector-Emitter Saturation Voltage VCE(sat)
Ic=1.0A, Ig =100 mA 0.5 \
Base-Emitter ON Voltage VBE(on)
‘Ic=1.0A, Vcg=1.0V 1.2 \Y
Current-Gain Bandwidth Product i '
Ic =50 mA, Vcg =10V, f = 20 MHz 50 MHz
Output Capacitance ' Cob
Veg=10V, lg=0,f=1MHz 30 pF




NPN
- 92PUO5 thru 92PUO07
% 92-PLUS PNP

92PUS5 thru 92PUS57

Complementary plastic power transistors employing double

diffused planar structures and constructed with National’s NCgNm/;;I&nseK:i]%
revolutionary ““Epoxy B Concept’’ for exceptional reli- Power Transistors

ability. 1.2 Watts

Features

= High V¢E ratings

92PU05, U55 = 60 V min. Vceo

92PU0B, U56 = 80 V min. VcEQ

92PU07, U57 = 100 V min. Vceo s
enter Base

= Exceptional power-to-price ratio < Package 91
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Maximum Ratings

- 92PU05 92PU06 92PU07

Parameter Symbol 92PU55 92PU56 92pPUS57 Units
Collector-Emitter Voltage Vceo 60 80 100 Vpc
Collector-Base Voltage Vce 60 80 100 Vpe
Emitter-Base Voltage VEB 4.0 4.0 4.0 Vpe
Collector Current (cont.) Ic 2.0 2.0 2.0 Apc

Power Dissipation (Ta =25°C) Ppp” 1.2 1.2 1.2 w

Temperature Tjs Tstg -55to +150 -55 to +150 -55 to +150 °c
Thermal Resistance 04n 167 167 167 °c/w
04c 50 ) 50 50 °c/w

*Ppp = Practical Power Dissipation, i.e., that power which can be dissipated with the device installed in a typical manner on a printed
circuit board with total copper run area equal to 1.0 in.2 minimum.

Typical Performance Characteristics Physical Dimensions
92-PLUS
0020 0205-0.195
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Safe Operating Area Curve Thermal Derating Curve nom [ T w600 4.2 1.1{.1; snom
10, 20 1
2 !
| LI o [ f T
T 1 zso ||
= 2 16 NOM -
g ot i £ SEATING | __
= = 14 PLANE mm
P === E] 0080 | 0.185-0.475
g F 0025 EZ) | [ At ©
2 2 063
s N a MAX 0594
2 g N {15.088)
2 N U] & ) Y
R == == E sEFone
a 1 N 2 - LEAD FINISH
8 TH e T g o4 o018 0.0155-0.0125 =]
© MAX BVCEQ =60V I FH H (Mm_—l L— Freraer —
MAX BVCEQ =80 V<< g 02 v Ve
[l ax eveeg = 100 v g . 0090
oy [ R TR wo ’ 0 75 100 125 180 B2 T\ | e DU
- : 0B A NOM 11.397-1.143)
COLLECTOR VOLTAGE (valts) AMBIENT TEMPERATURE (T) - °C \ | o
s Y h ST
L (3.683-3.429)
\ I * 1
0.055-0.045
o /| oossoss
(1.397-1.143)
Fe=10°Nom
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Electrical Characteristics

NPN 92PUO5 thru 92PUO7
PNP 92PU55 thru 92PU57

Parameter Symbol Min. Max. Units
Collector-Emitter Sustaining Voltage BVceo
|c= 1.0 mA, |B =0
92PU05, U55 60 v
92PU06, U56 80 v
92PU07, U57 100 \
Collector Cutoff Current lcBo
Veg =40V, 1g =0  92PUO5, US5 0.1 uA
Veg =60V, =0 92PU06, US6 0.1 MA
Veg =80V, Ig=0 92PU07, U57 0.1 “UA
Emitter Cutoff Current lego )
lc=0,Vgg =40V 100 HA
DC Current Gain hre
Ic =60 mA, Vce =10V 80
lc =250 mA, Veg = 1.0V 50
lc =500 mA, Vge =1.0V 20
Collector-Emitter Saturation Voltage VCE(sat)
lc =250 mA, Ig = 10 mA 0.5 \Y
lc =250 mA, Ig = 25 mA 0.35 \
Base-Emitter ON Voltage VBE(on)
lc = 250 mA, VCE =10V’ 1.2 \%
Current Gain Bandwidth Product fy
lc =200 mA, Vgg =5V, f= 100 MHz 50 MHz
Output Capacitance . Cob
Veg=10V,Ig=0,f=1MH 30 pF




92PU10

©
N
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% 92-PLUS

Triple diffused planar structures built with National’s
revolutionary ‘“Epoxy B Concept.” Designed to provide
exceptional reliability and performance.

High Voltage
Silicon NPN
Power Transistors

300V

Applications
= TV video output

= TV chroma output

H 1 " H .
= |ine operated class A"’ audio Center Base

Maximum Ratings

Package 91

Parameter Symbol Rating Units
Collector-Base Voltage Ves 300 Vpe
Collector-Emitter Voltage Vceo 300 Vpe
Emitter-Base Voltage VEB 7 Vpe
Collector Current (cont.) Ic 0.1 Apc
Power Dissipation (T = 25°C) *Pop 1.2 w
Temperature Tj, Teg -55 to +150 °c
Thermal Resistance 0ia 167 °c/w

e 50 °c/w

*Ppp = Practical Power Dissipation, i.e., that power which can be dissipated with the device installed in a typical manner on a printed
circuit board with total copper run area equal to 1.0 in.2 minimum.

Typical Performance Characteristics Physical Dimensions
92-PLUS
0.020 0.205-0.185
wEm (5207-4.953)
VP 0185-0.175 0050
noM i wsss a5 {1270
; ! ! ft"” SNOM
Safe Operating Area Curve Thermal Derating Curve f Y j
0.100 -~
1.0 " = 20 [PET
HH = g ) NOM ~-
Y SEATING | L
A PLANE’ ]|
= 2 16 ; 0.090 | 0.185-0.175
£ oc S 0.025 @286) | mEss-aae)
= o S : {0.635)
o = 5 2 MAX 0594
& 0598
g Z {15.088)
E N 2 10
@ N a \ BEFORE
« N = 08 . LEAD FINISH
5 onm || L] B Lo1s L_ 0.0155-0.0145 ] |
o = H g o8 J (0as7) (©.334-0.358)
= HHHHT 2 A VP VP
1< T i < 0.4
° Tt ] 000 1550045
T T S A\ m) J— .055-0.
MAX BVCEQ = 300 V41 g w2 ] (1397-1.143)
.00 LI £ .
10 10 100 1000 0 25 s 75 100 125 150 \ 0.145-0.135
5 o h ‘J—i (3683-3429)
COLLECTOR VOLTAGE (volts) AMBIENT TEMPERATURE (T) - °C ]
0.055-0.045 ]
{1.397-1.183) =~/ o00s5-0.85
{i397-1.183)
10°NOM




92PU10

Electrical Characteristics

Parameter Symbol Min. Max. Units

Collector-Emitter Sustaining Voltage BVceo

IC =1 mA, IB =0 300 VDC
Collector Cutoff Current lcso

Veg =200V 100 nA
Emitter Cutoff Current lego

Veg =6V 100 nA
DC Current Gain hegq

|C=1mA,VCE=10V 25
DC Current Gain hEgg

lc=10mA,VCE=10V 40
DC Current Gain hees

Ilc=30mA, Vcg =10V 40
Coliector-Emitter Saturation Voltage VeE(sat)

dg=30mA, Ig =3 mA 0.75 Vbe
Base-Emitter On Voltage Vcg=10V VBE(on)

Ic =30 mA, 0.85 Vpe
Collector-Base Junction Capacitance Cw )

Veg =20V 35 pF




92PU45, 92PU45A

@ 92-PLUS

Monolithic, double diffused planar power Darlington
structures employing National’s ‘‘Epoxy B"’ plastic packag-
ing concept for exceptional reliability in amplifier and

NPN Silicon
Power Darlington
1.0 Watt

driver applications.

Features
= Lamp driver

= Digit driver

= Directly compatible with bipolar and MOS [/C drive

Center Base

CB Package 91
Maximum Ratings
Parameter Symbol 92PU45 92PU45A Units
Collector-Emitter Voltage Vees ™ 40 50 Voe |
Collector-Base Voltage Ves 50 60 Vpe
Emitter-Base Voltage Ve 12 12 Vpe
Collector Current Ic 2.0 2.0 Apc
Power Dissipation (Ta = 25°C) PDP** 1.0 1.0 w
Temperature T, Tstg -65to +150 -55 to +150 °c
Thermal Resistance 01 200 200 °c/w
0sc 62.5 62.5 °c/w

*V¢Es for Darlington structure equivalent to V¢cgQ of output xtr.

**Ppp = Practical Power Dissipation, i.e., that power which can be dissipated with the device installed in a typical manner on a printed
circuit board with total copper run area equal to 1.0 in.2 minimum.

Physical Dimensions

.Typical Performance Characteristics
92-PLUS
0.020 0.205-0.195
w5 52674853
TvP 0.185-0.175 0,050
Nom 1| (4:699-4.425) {1270)
| { ) {1270) nom
. . L
Safe Operating Area Curve Thermal Derating Curve ot N I T
10 2 10 s i {2
H i R SEATING_{ .
HH tif 7o
T i 2 PLANE n
E i s o8 2490 1 pags-0.475
£ 1 ot |y < 0025 (2.286) | (a535-a.445)
T %::::: g W 063 Nom
F+l = —FHHH S 06 1ax 053
& S . il
& N 2 0s {i5.088)
= N 2 LenlErORE
=l b 04 0.018 - EAD FINISH
S o L z o018 0.0155-0.0145 =) |
e E:%ﬁ g 0 ‘”“‘5'7)‘"1 - (0398-0.368)
=
8 i 3 02 0.090
ARSI 5 (_I_Zﬁ) e e 0.055-0.045
AX VCEQ =40 e NOM 1:397-1.143)
MAX VEED = 50 V— £ )
N3 1.0 10 100 25 50 75 100 125 150 \ j Lo
g . T (3683-3.429)
COLLECTOR VOLTAGE (volts) AMBIENT TEMPERATURE (1) - °C 1
0.055-0.045 |
T3e7-11a3) 0.055-0.045
(1.397-1.143)
Fe—10°NOM
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92PU45, 92PU45SA

Electrical Characteristics

Parameter Symbol Min. Max Units
Collector-Emitter Breakdown Voltage BVces
lc=1.0mA, Vgg =0
92PU45 40 Vpe
92PU45A 50 Vpe
Collector-Base Breakdown Voltage BVcBo
lc =100 uA, Ig =0
92PU45 50 Vpe
‘92PU45A 60 Vbe
Emitter-Base Breakdown Voltage BVEgo
le =10uA, lc=0 12 Vpe
Collector Cutoff Current lcso
Veg =30V, lg=0 92PU45 100 NA
Veg =40V, lg=0 92PU45A 100 NA
Emitter Cutoff Current leBO
Vegg =10V, |C=0 100 uA
DC Current Gain heg
Ic =200 mA, Vcg =5.0V 25,000
Ic =500 mA, Vgg =5.0V 15,000
Ic =1000 mA, Vcg =5.0V 4,000
Collector-Emitter Saturation Voltage VCE(sat)
lc =1000 mA, Ig =2 mA 1.5 Vpe
lc=200mA, Ig =2mA 1.0 Vpe
Base-Emitter Saturation Voltage VBE (sat)
Ic =1000 mA, Ig =2 mA 2.0 Vpc
Base-Emitter ON Voltage VBE(on)
lc=1000mA, Vce =5V 2.0 Vpe
Small Signal Current Gain IhFEl
Ic =200 mA, Vcg = 5.0V, f=100 MHz 1.0
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POWER NN
TRANSISTORS  PRpU0": NSDUOIA
NSDU51, NSDU51A

Complementary plastic power transistors employing double
diffused planar structures and constructed with National’s
revolutionary ““Epoxy B’ concept for exceptional perform-
ance and reliability.

Complementary NPN/PNP
Silicon Audio Power
Transistors
10.0 Watts

Applications
m Class B audio outputs/drivers

2
27T
v2Z
2

55
=lw)
cc
ag
2

05
Vo
cc
gago
- =
> >

m General purpose switching and lamp drive in industrial
and automotive circuits.

Package 35
Maximum Ratings
. NSDUO01 NSDUO1A
Parameter Symbol NSDU51 NSDU51A Units
.Collector-Emitter Voltage Vceo 30 40 Y
Collector-Base Voltage Ves 40 50 \
Emitter-Base Voltage Ve 5.0 5.0 \%
Collector Current (cont.) Ic 2.0 2.0 A
Power Dissipation (T = 25°C) Pp 1.75 1.75 w
(Tg = 25°C) 10 10 w
Temperature Ti. Tstg -55 to +150 -55 to +150 °c
Thermal Resistance 04n 71.4 714 °c/w
0 12.5 12.5 °c/w
Typical Performance Characteristics ' Physical Dimensions
i TO-202
0.360-0.300 0.170-0.130
0.240-0.260 ——(g'“‘-m"ﬁ) 0095-0 m:ﬁ ‘_m)
16.096-56.504) ‘1 a2 |
Safe Operating Area Curve ) Thermal Derating Curve 0435 Q 0.480-0.520
(11.029) 0.128-0.132 {12.192-13 208)
10 5 10 m)
ormsH ; ' 9 ' m‘ | |
E ’—‘:::ms A I § 8 1210
,‘:’ 1.0 ,—I_~ 7 "‘”i" N 0.285-0315 |
g S 2 6 Ul ./ {T23-8.001) |
s T 2 5 i
= Il = . '}*}“ DRORE
g 0 e 5%;5533% 5 aw T
] b il g 2{TaGuthTaE REF
MAX VgEQ = 30 Vie] “i m o 1 |‘
MAX Vegg =40 Vi TA (with TAB removed) | 0.047-0 049 .| von-o0z 019
||.n 10 100 1000 T T T T T "“”"”,‘j,’,'l |‘| {asto-0rn ,,m_n.ms’l l“ur::::-::::)
T (2a13-2667)
COLLECTOR VOLTAGE (volts) TEMPERATURE (T} - °C : o E
e
<§’._ 0.065-0 075
"I {1651-1.908)
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Electrical Characteristics

NPN NSDUO1, NSDUO1A
PNP NSDU51, NSDU51A

Parameter ) Symbol Min. Max. ’ Units
Collector-Emitter Sustaining Voltage BVceo
Ic=10mA, lg=0 .
NSDUO1, U51 30 Vv
NSDUO1A, US1A 40 \Y
Collector Cutoff Current IcBo
Veg =30V, lg =0 NSDUO1, NSDU51 ‘ 0.1 HA
Veg =40V, g =0 NSDUO1TA, NSDU5S1A 0¥ MA
Emitter Cutoff Current ’ '
Veg=50V,ic=0 0.1 HA
DC Current Gain hgge
lc=10mA, Vce =1.0V 55
Ic=100mA, Vgg =1.0V" . 60
Ic=1000 mA, Vgg = 1.0V 50
Collector-Emitter Saturation Voltage VCE(sat)
Ic=1.0A, Ig=100mA ‘ 0.5 . \%
Base-Emitter ON Voltage . VBE(on)
Ic=10A, Vcg=10V 1.2 \%
Current-Gain Bandwidth Product e :
lc =50 mA, Vce =10V, f = 20 MHz 50 MHz
Output Capacitance Cob
Veg =10V, lg=0,f=1MHz ) 30 pF

Physical Dimensions

TO-5 Equivalent . Flush Mounting Sheared Tab
i)
am - -
REF
: N 0.030-0050
ot s gt
REF  (2667-3429) [—-(ﬁs’w-—
LI J
-~ B \_/
(T 0070-0.090 1 [ i ~~
. 2286 ! U l
[
R
0.300-0365
{T520-92mm)
‘_l 00700030
CENTER LEAD {72280
TYPE U TYPE T TYPE N

National Semiconductor Corporation offers a wide variety of tab/lead configurations. These standard types may be ordered as shown or
in combination (i.e., Type NU). Should an application require a configuration not shown, contact your NS sales representative for
assistance. ' -
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4
Z7°
o NPN o2
POWER Z
TRANSISTORS ~ DyoU0s thru NSDUO7 | 5
PNP g0
NSDU55 thru NSDU57 & g
Complementary plastic power transistors employing double C | ¢ g
diffused planar structures and constructed with National’s Ngm)PilmPeX z:;y .
Revolutionary “Epoxy B” concept for exceptional reliability. udio E =3
Power Transistors c E
Applications Zzz
= High Vg ratings 717,
NSDUO05, U55 =60 V min. Vceo O (w )
NSDUOS6, U56 = 80 V min. Vceo cc
NSDUO07, US7 = 100 V min. Vceo ﬂ o
= Exceptional power dissipation capability: ~
Pp =1.75Watts@ Ta =25 C ,
B ¢ centem Base
Package 35
Maximum Ratings
NSDU05 NSDU06 NSDU07
Parameter Symbol NSDU55 NSDU56 NSDU57 Units
Collector-Emitter Voltage Vceo 60 80 100 Vpe
Collector-Base Voltage Vs 60 80 100 Vpe
Emitter-Base Voltage Ve 4.0 4.0 4.0 Vbe
Collector Current (cont.) Ic 2.0 20 2.0 Apc
Power Dissipation  (Tp = 25°C) Pp 1.75 1.75 1.75 w
(Tc =25°C) 10 10 10 w
Temperature Tjo Tsg -55 to +150 -55 to +150 -55 to +150 °c
Thermal Resistance 0in 71.4 7.4 714" °c/w
0yc 12.5 12,5 12,5 °c/w
‘Typical Performance Characteristics Physical Dimensions
TO-202
0.360-0.400 0.170-0.130
0.240-0.260 -—m,_— 0.0954.“!5_—‘ -_m
{6.036-6508) za13-2687) =
I m‘w"
M (]
L Q 0480-0.520
Safe Operating Area Curve Thermal Derating Curve (11.049) 0.128-0.032 (121931320
10 o (JJS:II-:JS”
m £ : 1210 7
z - O ]
: iii : T
H § 4 050 0405-0425
S 5 2 B Ez:‘) 110207-10795)
g = max ety 0V % 217A (with TAB) |
| MAX BV =80V .
o[y 00 Ty e =N | Y
10 10 100 1000 0 25 50 75 100 125 150 F 0185-0205 {2413-2667)
COLLECTOR VOLTAGE (voits) TEMPERATURE (T) - °C l_ um—a:n:l“"“"”"
(9.474-9.576)
“" 0.065-0.075
i” ™ esi-1508)
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Electrical Characteristics

NPN NSDUOS thru NSDUO7
PNP NSDUSS5 thru NSDU57

Parameter Symbol Min. Max. Units
Collector-Emitter Sustaining Voltage BVceo
IC =1.0mA, IB =0
NSDUO5, Us5 60 -V
NSDUOG, Us6 80 \
NSDUO07, U57 100 \Y
Collector Cutoff Current Icso
Ve =60V, Ig=0 NSDUO05, U55 0.1 HA
Vcg =80V, lg=0 NSDU08, Us6 0.1 HA
Veg =100V, Ig =0 NSDUO07, U57 0.1 HA
Emitter Cutoff Current lego
lc=0,Vgg =40V 100 uA
DC Current Gain hge
=50 mA, Vcg =1.0V 80
Ic=250mA, Vcg =1.0V 50
lc =500 mA, Vcg =1.0V 20
Collector-Emitter Saturation Voltage VeE(sat) .
Ic =250 mA, Ig = 10 mA 0.5 \
Ic =250 mA, Ig =25mA 0.35 \Y%
Base-Emitter ON Voltage VBE(on)
Ic=250mA, Vce=1.0V 1.2 \Y)
Current Gain Bandwidth Product i\
Ic =200 mA, Vg =5V, f=100 MHz 50 MHz
Output Capacitance Cob
Veg=10V,Ig=0,f=1MHz 30 pF

Physical Dimensions

TO-5 Equivalent

O

=,
0.070-0.090
'~ (1.778-2.286)

1 e T

0.300-0.365
{1.620-9.211)

1 _‘, u
__I 0070-0.090
CENTER LEAD. = {72286

TYPE U

.
'~

Flush Mounting
0.080

2032 —
REF

(:'l":m 0.105-0.135
REF (2667-3428)

TYPE T

(6.350)

Sheared Tab

0030-0.050
(0.762-1270)

~~.

TYPE N

=

Natuonal Semiconductor Corporation offers a wide variety of tab/lead configurations. These standard types may be ordered as shown or
in combination (i.e., Type NU). Should an application require a configuration not shown, contact your NS sales representatlve for

assistance.
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POWER ' NSDU45, NSDU45A
TRANSISTORS

Monolithic, double diffused planar power Darlington
structures employing National’s “Epoxy B’ plastic packaging
concept for exceptional reliability in amplifier and driver
applications.

NPN Silicon
Power Darlington

Z
7
|-
c
NS
o
Z
7
=)
c
10.0 Watts a
>

Package 35
Maximum Ratings
Parameter Symbol NSDU45 NSDU45A Units
Collector-Emitter Voltage Vees™ 40 50 : Vpe
Collector-Base Voltage Ve 50 60 Vpe
Emitter-Base Voltage Veg 12 12 Vpe
Collector Current e 2.0 2.0 Apc
Power Dissipation (T = 256°C) Pp 1.75 1.75 w
(Tc =25°C) 10 10 w
Temperature T}, Tstg -55 to +150 -55t0 +1650 - °c
Thermal Resistance 01a 714 71.4 °c/w
: 04c 12.5 12.5 ’ °c/w
* Vg for Darlington structure equivalent to VggQ of output xtr.
Typical Performance Characteristics Physical Dimensions
- TO-202
0.360-0.400 0.170-0.130
azlu-ﬁsn [ ums-nms—‘. [ A
(6.095-6.608) Zaa-zeen |
W‘-mz_n"
r _| ](z.m-:wl
0435 Q 0.400-0.520
Safe Operating Area Curve Thermal Derating Curve (.09} 0128-0.132 112.192-13208)
w0 - 10 L (ﬂill"—‘usl)
== . |
_ ___lc_L. 2 B 1210
é r—L'T % m":” 7\ 0285-0.315 |
c = ==cc = o/ 7.235-8.001) |
g == B S s TTAB |
g E 5 | 12 [z
s ; 4 o}s—u-“ 0405-0425
g w EEEE === == g =2 0287107
2 HHHE CE e
[ MAX Veeo = 40 VT = 0.047-0083 V0260028
e sV T o T2t g et \| W—-u;;H l‘| wace e o
10 10 100 1000 o 25 50 75 00 125 150 k ZaTi-28)
0.185-0.205
COLLECTOR VOLTAGE {volts) TEMPERATURE (T) - °C l_ Mn-unj“'m'“m
9.474-9.576)
a5
- 0.065-0 075
% [~ 511908
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NSDU45, NSDU45A

Electrical Characteristics

Parameter Symbol Min. Max. Units
Collector-Emitter Breakdown Voltage BVces
Ic=1.0mA, Vgg =0
NSDU45 40 Voe
NSDU45A 50 Vpe
Collector-Base Breakdown Voltage BVceo
lc=100uA, Ig =0
" NSDu4s 50 Vbe
NSDU45A 60 Vpe
Emitter-Base Breakdown Voltage BVEego
lge=10uA, Ic=0 12‘ Vpe
Collector Cutoff Current lcBo
Veg=30V,lg=0 NSDU45 0.1 pA
Veg =40V, lg =0 NSDU45A 0.1 nA
Emitter Cutoff Current leBo
Veg =10V, Ilc=0 100 HA
DC Current Gain hrg
Ic =200 mA, Vcg =5.0V 25,000 150,000
lc =500 mA, Vcg =5.0V 15,000
Ic =1000 mA, Vg =5.0 V 4,000
Collector-Emitter Saturation Voltage VCE(sat)
Ic=1000 mA, Ig =2 mA 1.5 Vpe
Ic =200 mA, Ig =2 mA 1.0 Vpc
Base-Emitter Saturation Voltage VBE(sat)
Ic =1000 mA, Ig = 2mA 20 Vpe
Base-Emitter QN Voltage - VBE(on)
lc = 1000 mA, Vg =5V 2.0 Vpe
Small Signal Current Gain |hee| .
Ic =200 mA, Vg =5.0 V, f=100 MHz 1.0
Physical Dimensions
TO-5 Equivalent Flush Mounting Sheared Tab
-
REF
T iy
[ ——
L e | —T
7y i ™ i (")
(W f | (Y |
| L
!

(1520-8271)

CENTER LEAD -

TYPE U

0.070-0090
T2z |

TYPE T

TYPE N

National Semiconductor Corporation offers a wide variety of 3ab/lead configurations. These standard types may be ordered as shown or

in combination (i.e., Type NU). Should an application require a configuration not shown, contact your N

assistance.

sales representative for

et hd SR et s e e s e e e e
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POWER NSD3439, NSD3440
TRANSISTORS

NPN Silicon power transistors designed to economically
replace the popular 2N3439/2N3440. These plastic packaged,
triple diffused, planar devices incorporate National’s revolu-
tionary “Epoxy B’ concept to provide exceptional reliability.

NPN Silicon
Power Transistors
250 - 350 Volts

pa
(7))
w)
W
D
W
©
P
(2]
O
w
S
Y
o

Applications

= Audio, video and differential amplifiers
= High voltage, low current inverters

= Switching and series pass regulators

Package 35
Maximum Ratings
Parameter Symbol NSD3439 NSD3440 Units
Collector-Emitter Voltage Vceo 350 250 \Y
Collector-Base Voltage Vcs 450 300 Vv
Emitter-Base Voltage Ve 7 7 \%
Collector Current (cont.) Ic 1 1 A
Power Dissipation (T =25°C) Pp 1.75 1.75 w
(Te=25°C) 10.0 10.0 w
Temperature Tj. Tsig -55 to +150 -55 to +150 °c
Typical Performance Characteristics Physical Dimensions
TO-202
e 0.360-0.400 — (- 04170-0.180
0.260-0.260 (8.144-10.16) 0.095-0.105 {43184 826)
(6.096-6.604) (I,IIJ-ZSM)‘— =
0.110-0,120 N
’ ___Lz.m-zw)
. % Q ——f_ 0.480-0.520
Safe Operating Area Curve Thermal Derating Curve ey 2151220
10 10 L LY |
M 9 1210 =
= il N @ .
& g REF N\ 0285-0.315 |
£ ! T L/ [T |
£ e ==t £ TTAB: i
2 = RORERE [~
2 E s GF 0.405-0.425
g g * - (=) Ti0287-10.155)
"_3, 0.1 = : 3 REF \
3 - £ 2fTaminTan) H
MAX BV 0 = 250 VR T TT 4 . 0.047-0.043 r—l 0.024-0.628 0019-0026
» Waxdveeo= 20 v—{H]I1| o 72 tith TAB removedy - _l | o gges gags T D050
Y 10 100 1000 0 25 50 75 100 125 150 ' oigs-0205 24132860
o _“”‘—1 @es3-5207)
COLLECTOR VOLTAGE (volts) TEMPERATURE (T) - °C = mans
il 0.065-0.075
g"’ [ 1ss1-105)
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Electrical Characteristics

NSD3439, NSD3440

Parameter Symbol Min. Max. ‘Units
Collector-Emitter Sustaining Voltage " BVceo
Ic =10 mA -
3439 350 \Y
3440 250 \%
- Collector Cutoff Current ’ Iceo
Vce=300V, Ig=0 3439 20 nA
Veg=2-V,lg=0 3440 50 nA
Collector Cutoff Current lcex
Vee =450V, Vgt = 1.5V 3439 500 LA
Vce =300V, Vggiof) = 1.5V 3440 500 HA
Emitter Cutoff Current ' leBo
Veg =6V, Ic=0 20 MA
DC Current Gain hee
lc=2mA,Vcg =10V 30
Ic=20mA, Ve =10V 40 160
Collector-Emitter Saturation Voltage VCE(sat)
Ic =50 mA, Ig =10 mA 0.5 \
Base-Emitter Saturation Voltage VBE(sat)
lc=50mA, Ig =10 mA 1.3 - \%
Gain-Bandwidth Product e
Ic=10mA,Vgg =10V 15 MHz
Output Capacitance Cob 7 ‘
Veg=10V,lg=0,f=1MHz 20 pF
Input Capacitance . Cip .
Veg =5V, lg =0, f=1MHz 75 pF

Physiéal Dimensions

TO5 Eq;liva|ent.

O

~~,

'~

0070-0090 [
'~ W778-2286)

1 |
e 1—[
N

~~

o

CENTER LEAD

TYPE U

0.070-0.030
.778-2286)

Sheared Tab
0.080

(2.032) —

REF

O ||

ey L0138
REF  (2667-3.428)

-~

~—

-

-

TYPE N

16.350)

—

0.250

REF

/
\,

.

\
J

~—

!

National Semiconductor Corporation offers a wide variety of tab/lead configurations. These standard types may be ordered as shown or
in combination (i.e., Type NU). Should an application require a configuration not shown, contact your NS sales representative for

assistance.
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POWER
TRANSISTORS

Complementary plastic power transistors designed for medium
power applications in consumer and industrial sockets. These
products feature planar double diffused structures packaged
using National's revolutionary "Epoxy B’’ concept to provide

NPN
[';133102 thru NSD106
NSD202 thru NSD206

Complementary
NPN/PNP

Silicon Power
Transistors

exceptional performance and reliability.

Applications

= Low level audio outputs and drivers

= General purpose switching

g

10 Watts

EY
B c CENTER BASE
Package 35
Maximum Ratings
NSD102, 103 | NSD104, 105 NSD106
Parameter Symbol NSD202, 203 NSD204, 205 NSD206 Units
Collector-Emitter Voltage VcEo 45 80 100 Vpe
Collector-Base Voltage .Vce 60 100 140 Vpe
Emitter-Base Voltage Ve 5 7 7 Vpc
Collector Current (cont.) Ic 1.5 1.0 1.0 Apc
Power Dissipation (T =25°C) Pp 1.75 1.75 1.75 w
(Tc =25°C) 10 10 10 w
Temperature Tjs Tag -55 to +150 -565 to +150 -55 to +150 °C
Thermal Resistance [ZX7N 71.4 71.4 71.4 °C/W
04 12.5 12.5 12.5 °c/w
Typical Performance Characteristics Physical Dimensions
TO-202
03600400 0.170-0.190
0 240-0 260 ‘—m"_ﬂ 0.035-0.105 Q_EW)
{6.096-6.608) (@413-2867)
0.110-0.120
‘ Q | la.m—:m) ‘
- L 04800520
Safe Operating Area Curve Thermal Derating Curve [} 0.128-0132 Z1e 13208
10 3 — 0.15:"-3.353)
— |:mlx i 9 , —
_ ot a8 {
é - S na % s oo 3 VY 0.285-0.315 i
2 yolLocl £ 7 \__/ [T i
g $ ¢ W |
3 ﬁi \ 2 s ROREREE
s g 4 u}su_ Il 0405-0425
§ 0.1 ==t = 3 3 rszru 110.287-10.798)
§ [ MA; cgu=4$ % : TA(MQ
MAX BV =80V, 1 -~
o | max nv2:g= 100 olta (it TAB emowedl | (%Z‘-% -—] - } ;':;::::::1 nm_nm-—l |—-;:—%———:::::,
10 10 100 1000 0 25 s 75 100 125 150 ; )
COLLECTOR VOLTAGE (volts) TEMPERATURE (T) - °C K :n:]‘““" n
(9.474-9.576)
a5
ﬁ"l ":::%)

vZ
270
v2
22
nw
92
o
S
PR
53
=
Z
3
o9
Mo
o5
o




Electrical Characteristics

NPN NSD102 thru NSD106
PNP NSD202 thru NSD206

Parameter Symbol Min. Max. Units
Collector-Emitter Sustaining Voltage BVceo
Ic=10mA, Ig=0
102, 202, 103, 203 45 Vpe
104, 204, 105, 205 80 Vpe
106, 206 100 Vpe
Collector Cutoff Current lceo
Vg = rated 0.1 UA
Emitter Cutoff Current lego
Vg = rated 0.1 HA
DC Current Gain hegq
lc=10mA, Vge =5V .
102, 202 40
103, 203 50
104, 204, 105, 205, 106, 206 20
DC Current Gain hegg
Ic=100mA, Vcg =5V
102, 202 50 150
103, 203 120 360
104, 204 50 150
105, 205 120 360
106, 206 50 150
DC Current Gain hegg
lc =600 mA, Vcg =5V
102, 202 40
103, 203 50
. 106, 206 25
DC Current Gain heEg
lc=1000mA, Ve =5V
102, 202 25
103, 203 30
104, 204, 105, 205 10
Collector-Emitter Saturation Voltage VCE(sath
Ic=100mA, Ig =10 mA 0.2 Vpbe
Collector-Emitter Saturation Voltage VCEsat)2
Ic =500 mA, Ig = 50 mA
102, 103, 202, 203 0.4 Voc
104, 105, 1086, 204, 205, 206 0.5 Vbe
Base-Emitter Saturation Voltage VBE(sat) -
Ic=100mA, Ig =10 mA 0.9 Voe
Ic =500 mA, ig = 50 mA 1.2 Vpe
Collector Output Capacitance Cob
Veg =10V 30 pF
Gain Bandwidth Product fy
lc =50 mA, Vgg =10V, f=10MHz 60 MHz
Physical Dimensions
TO-5 Equivalent Flush Mounting Sheared Tab
baso .
O ' @ — I8
O o i
L o g -
5 T
—~. = -~
O
T
uunLA:\ss T_— L
{1.620-9.271)
CENTERLEAD ™1 “'(’%’%—%’%
TYPE U TYPE T TYPE N

. National Semiconductor Corporation offers a wide variety of tab/lead configurations. Thesé standard types rna%/
in combination (i.e., Type NU). Should an application require a configuration not shown, contact your N:

assistance.

be ordered as shown or
sales representative for

212




P4
o
POWER NSD131 thru NSD135 | =
w
TRANSISTORS -
-
=
q
c
Triple diffused planar structures built with National’s revolu- .
1P " P " " o . High Voltage 2
tionary ““Epoxy B" concept. Designed to provide exceptional Silicon NPN 7))
reliability and performance. .
Y pe Power Transistors g
s -375V
Applications 250 -37 W
= TV video output a
= TV chroma output
m Line operated class "'A’"" audio
Bc CENTER BASE
Package 35
Maximum Ratings
NSD131 NSD133 .
 Parameter Symbol NSD132 NSD134 NSD135 Units
Collector-Base Voltage Ve 250 300 375 Vpe
Collector-Emitter Voltage Vceo 250 300 375 Vpe
Emitter-Base Voltage Ve 7 7 7 Voe
Collector Current (cont.) Ic 0.1 0.1 0.1 Apc
Power Dissipation (T = 25°C) Pp 1.76 1.75 1.75 w
(Tc =25°C) 10 10 10 w
Temperature Tj, Ts‘g -565 to +150 -55 to +150 -55 to +150 °c
Thermal Resistance 61a 71.4 71.4 71.4 °c/w
01 12.6 12.5 12.5 °c/w
Typical Performance Characteristics Physical Dimensions
' TO-202
le 0.360-0.400 e e 0.170-0.1%0
0240-0260 9.124-10.16) 0.095-0.105 4.318-4 826)
6.096-6.608) ez | [
l 0.110-0.120
— (1,7!4-1:')—"
LN Q 0.480-0520
Safe Operating Area Curve Thermal Derating Curve (11.049) (:ﬁ:_ﬂ; {iz192-13208)
1.0 0 DIA
9
2 an
E o % : forh (,s\ - i
= —_ '~ (1.233-8.001)
E R === 3 f 8 Tras 1
g g s LT T i
g \ g a n—n{su_ 0.405-0.425
R === ==z = LI ez V2T
] Wax é‘,m:@v, H % 2| Ta (with TAB)
MAX BV =300 V- — X
o 'ﬁ‘iA: n'vE:':'é'a'ibv— : ; Ta (with TAB .EM\M %—% ’] l %’ 0085-0 m;’l l“‘::::::::)
10 10 100 1000 0 25 50 75 100 125 150 N 01950205 2a13-2.667)
| COLLECTOR VOLTAGE (volt) TEMPERATURE (T) - °C (e ss3-sam
5l 0.065-0.075
ﬁ’l RETEEET

2-13




NSD131 thru NSD135

Electrical Characteristics

Parameter Symbol Min. Max. Units
Collector-Emitter Sustaining Voltage BVceo
lc=5mA,lg=0
131,132 250 Vpe
133, 134 300 Vpc
135 375 Vpe
Collector Cutoff Current Iceo
Vcg =150 V ) 100 uA
Emitter Cutoff Current lego )
Veg =6V 100 uA
DC Current Gain hrgy
lc=1mA, Vce=10V 15
DC Current Gain hre,
lc=10mA, Vg =10V
131,133 15
132,134, 135 30
DC Current Gain heeg
lc=30mA, Vg =10V
" 131,133,135 30 90.
132, 134 60 180
Collector-Emitter Saturation Voltage " VCE(sat) )
lc=20mA, Ig =2 mA . . 1.0 Vpe
Emitter-Base Saturation Voltage VBE(sat) '
lc=20mA, Ig=2mA 0.85 Vpe
Collector-Base Junction Capacitance Ceb .
VCB =20V 3.0 pF

Physical Dimensions

TO-5 Equivalent

O

.
0.070-0030
~— 7782786

TaerT

—~,
<

0300-0.365
{7620-8.271)

CENTER LEAD (1.778-2288)

TYPE U

Flush Mounting

0.080
2032~
_ REF

5
= 0105-0135
I e

TYPE T

Sheared Tab

0.030-0.050
0290 (0.762-1210)

i

) -T
\__J

'~

!

TYPE N

National Semiconductor Corporation offers a wide variety of tab/lead configurations. These standard types may be ordered as shown or
in combination (i.e., Type NU). Should an application require a configuration not shown, contact your NS sales representative for

assistance.
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POWER
TRANSISTORS

Complementary double diffused planar transistors designed
and manufactured with National’s revolutionary “Epoxy B”
concept. These devices are designed to replace the 2N2102,

2N6178, 2N6179 and the 2N4036, 2N6180, 2N6181

providing superior reliability and free air power handling

capability.

Applications

= Audio driver and output pairs
m |ndustrial switches

= Inverters/converters

NPN
NSD6178, NSD6179
PNP

~ NSD6180, NSD6181

Silicon Complementary
NPN/PNP Power
Transistors
2 Amperes

while

c® CENTER BASE

v Package 35
Maximum Ratings
. NSD6178 NSD6179 .
Parameter Symbol NSD6180 NSD6181 Units
Collector-Base Voltage Ves 100 75 \
\
Collector-Emitter Voltage Vceo 75 50 \Y
Emitter-Base Voltage Veg 5 5 Y,
Collector Current : Ic 2 2 A
Power Dissipation  (Ta = 25°C) Pp 1.75 1.75 W
(Tc =25°C) 10.0 10.0 W
Temperature Tjs Tstg -55 to +150 -65 to +150 °c
Typical Performance Characteristics Physical Dimensions
TO-202
e 0350-0 400 — 0.170-0190
0.240-0.260 (9,‘“—Iﬂ.lﬁ]_—] 0095-0.105 (4.318-4.826)
{5.035-5.604) wanzeen | [
) (2794-3 048)
45 Q 0.480-0.520
Safe Operating Area Curve Thermal Derating Curve ) ;—;::%;J'—:; (1219213 208)
L =—: ==ss2 10 L " !
= i . - il
S il i I ] -~
K 2 s ~
: E 2 ﬂ]ﬁl’l— 0.405-0.425
e 8 {528 (10287-10.785)
.34 c k] REF
] =t £ 2|TaWithTAB)
|_MAX BVCEQ = 50 Vo] &~ 1 0.047-0.049 ’l 0o24-5028 0.019-0026
o MAXBVCEQ = 75 V{1 o LTA (with TAB removed] | - l B ™ g gas-nnos 10483-0560)
T 10 100 1000 0 25 50 75 100 125 ‘150 o 0os0z05 29132867
= |@esis 20n)
COLLECTOR VOLTAGE (volts) TEMPERATURE (T) - °C *(::;i—:::;;)__
45"’—
0065-0 075
ﬁ‘l [~ fis1-190)

V2
270
vZ
a4
wn
OO0
Q22
o~
S®
22
nn
v lw]
Q2
o~
- ©




[Electrical Characteristics

Max. Units

NPN NSD6178, NSD6179
PNP NSD6180, NSD6181

Parameter. Symbol Min.
Collector-Emitter Sustaining Voltage BV¢eo
IC =10 mA
6178, 6180 75 \
6179, 6181 50 \
Collector Cutoff Current Iceo
Vee=60V,lg=0  6178,6180 . 1.0 mA
Vee=45V,1g=0  6179,6181 1.0 mA
Collector Cutoff Current lceo
Veg=80V,lg=0 6178,6180 0.5 mA
Veg=60V,Ig=0 6179, 6181 0.5 mA
Emitter Cutoff Current leBo
Veg=5V,Ic=0 0.1 mA
DC Current Gain hee
Ic=50mA, Ve =2V \ 30
lc =500 mA, Vgg =2V 40 250
Ic = 1000 mA, Veg =2 V* 10
Collector-Emitter Saturation Voltage VeCE(sat)
Ic =500 mA, Ig = 50 mA 0.5 Vv
Base-Emitter Saturation Voltage VBE (sat)
Ic =500 mA, Ig = 50 mA 1.2 . \
Output Capacitance Cob
Veg =10V, f=1MHz ] 30. pF
Gain Bandwidth Product £ '
Vee =4V, g =50 mA 50 MHz
Second Breakdown Collector Current Is/ '
Vce=50V,t=1.0s 70 mA

Physical Dimensions

T05 Equivalent

O

.
0.070-0 030
'~ (17782286

0300-0.365

{7.620-9271)

||

0070-0030
CENTER LEAD {1778-2286)

TYPE U

—~,
'~

|

Flush Mounting

0.465 0
g JAUS-0.8
e Eesr-aaze

TYPE T

0250

Sheared Tab

0.030-0.050

- DT
REF

]

/
\,

—~,

\
/

'~

T

TYPE N

National Semiconductor Corporation offers a wide variety of tab/lead configurations. These standard types may be ordered as shown or
in combination (i.e., Type NU). Should an application require a configuration not shown, contact your NS sales representative for

assistance.
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POWER
TRANSISTORS

Double diffused planar power transistors designed with
National’s revolutionary ““Epoxy B’ concept to provide

exceptional reliability.

Appiications

s Audio output and/or driver

n High frequency inverters/converters

a Series, shunt and switching regulators

NPN
NSE180, NSE181
PNP

NSE170, NSE171

E CENTER COLLECTOR,

Complementary
Silicon Power
Transistors
10.0 Watts

Package 36
Maximum Ratings
NSE180 NSE181 i
Parameter Symbol NSE170 NSE171 Units
Collector-Base Voltage Vs 60 80 Y
Collector-Emitter Voltage Vceo 40 60 Vv
Emitter-Base Voltage Veg 5 5 \
Collector Current e 3 3 A
Power Dissipation (T = 25°C) Tj. Tsig 1.75 1.75 w
(Te =25°C) 10.0 10.0 w
Temperature Ty, Tsyg -55 to +150 -55 to +150 °c
Thermal Resistance 1A 71.4 71.4 °c/wW
01 12.5 12.5 °c/w
Typical Performance Characteristics Physical Dimensions
TO-202 )
0240-0250 ‘_%’_’ oms-o1ts | }“%’
{6036-6.604) Zai3-2687) |
T 0110-0.120
I S =)
b |1 QT
—_ 0 480-0 520
Safe Operating Area Curve Thermal Derating Curve (11.0a9) (g;:-:;g) 12182213 288)
10 10 "o
— n.l| :n: iﬁ n : 1210
z o § 3013m) Y 028520315 i
E b— -t REF
= [ locl]] I L7 U/ zs5-a00n |
g v %‘E E Tran |
E i § 5 LTI
E % 4 E 0405-0425
g o1 l_lg s i1z T0287-10.75%)
8 Fwaxsvegg-40vas £ 2fmaeuman
1 0.047-0.048 0024-0028 0.
0 MIAxlnlecﬁ?!: lem--‘ || [} TA‘Wimm\%k u_m‘i_'z"‘i:-— ‘i B ones—mcs‘.“.‘:"_‘ngsng:—:’
1. 10 100 1000 0 25 s 75 10 125 150 k ooz B2
COLLECTOR VOLTAGE (volts) TEMPERATURE (T) - °C | _oan-oam (4.553-5207)
(9474-9.576)
il 0.065-0.075
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Electrical Characteristics

NPN NSE180, NSE181
PNP NSE170, NSE171

Parameter ) Symbol Min. Max. . Units
Collector-Emitter Sustaining Voltage BVceo
Ic=10mA,Ig=0 ’
) NSE170, 180 40 \
NSE171, 181 60 \
Collector Cutoff Current Iceo :
Veg =60V, lg=0 NSE170, 180 N ) 0.1 : uA
Veg =80V, lg=0 NSE171, 181 0.1 uA
Emitter Cutoff Current leBO A )
Vge=50V,Ic=0 0.1 MA
DC Current Gain hgg
Ic=100mA, Vcg=1.0V 50 2507
lc =500 mA, Vcg =1.0V 30
lc=15A,Veg =10V 12
Collector-Emitter Saturation Voltage VCE(sat)
Ic =500 mA, g = 50 mA 0.3 \
Ic=15A,1g =150 mA 0.9 - \
Base-Emitter Saturation Voltage VBE(sat)
Ic=15A, Ig =150 mA 1.5 ) \
Base-Emitter ON Voltage VBE(on)
lc=500mA, Vcg =1.0V 1.2 \Y
Gain Bandwidth Product fr X
Ic =100 mA, Vgg = 10V, = 10 MHz 50 MHz

Physical Dimensions
TO-5 Equivalent ' Flush Mounting

0080

O (2032) —=1 ~ N
REF

(%%%l 0105-0 135
REF 2667-3420)

-~
0070-00390 ! |

'~ {1778-2 286) [
.
} N
U i
- 7 i ) -

03000365
7620-9271)

|

0070-0090
CENTER LEAD i1778-2286)

-~
~

TYPE U TYPE T
TO-66 Equivalent
0.115-0135
0.120-0135 o) 0110-0430
Sheared Tab s ,,,,A,m,—‘l [" | I‘Wz.nuum
0030-0050
!*‘%%‘* vy 1 I~ L
REF . [ [ 008s-00s5
0.425 2159-2413)
L (2153-2413)
[ . g "
f REF
et
\\// N - —
1 05600590
a732-18.98)
L —~
N
\__/
T L 037
0030 ~(8398)
TYPE N . o) uu('nanEFAD REF
TYPE J

\
National Semiconductor Corporation offers a wide variety of tab/lead configurations. These standard types may be ordered as shown or

in combination (i.e., Type NU). Should an application require a configuration not shown, contact your NS sales representative for
assistance. :
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v
270
POWER NPN 35
TRANSISTORS  pyp | v D4¢12 28
PNP ((J; I
D45C1 thru D45C12 Qo
NPN/PNP Complementary Silicon Power Transistors employ- c | tary Sili = o ":-"
ing Epi-Base Mesa Technology for ideal performance in a OIQ'L?NZT.?.':;";}'“ ;r':o" c =
variety of general purpose power and switching applications: c
.. 30 Watts/ 4 Amps
Applications (“Jw)
. - L hn
e Audio Amplifiers [4)] H
e Series, Shunt, Switching Regulators 9 'e)
¢ Inverters/Converters N E;
These devices are designed and manufactured using National’s
“Epoxy B Concept.” They feature exceptional reliability B c
and are especially suitable for applications involving repeated E package 37
on-off operation where wide temperature excursions are T0-g20
anticipated. ’
Maximum Ratings
Cc10, .
Parameter Symbol C1, C2, C3{C4, C5, C6/C7, C8, C9 c11, 12 Units
Collector-Base Voltage Vece 40 55 70 90 \
Collector-Emitter Voltage Vceo 30 45 60 80 'S
Emitter-Base Voltage Ve 5 \
Collector Current (continuous) e 4 A
(peak) 6
Power Dissipation  (T¢ = 25°C) 30 w
(Ta =25°C) 2
Thermal Resistance 4c 4.16 °c/W
6a 62.5
Temperature Range Ty Tstg -65 to +150 °c
Typical Performance Characteristics Physical Dimensions
TO-220
Safe Operating Area Curve Thermal Derating Curve
10 0.335-0.405
" [PEAK COLLECTOR CURRENT 1 s PULSES o0 - (w.m—;l:;’z:j;w - %)
2 AX g w0 (2540-3.0%8) (3531-3.734)" 0.030-0.055
2 LT s m:"‘ [~ @asz13n
! ! | 0025
: b s o T OB
£ — 0°CCASE g a22a-15.878), 250 -4/ 0.230-0270
= g ¥ o3e) l ' J! » E82-6.058)
5 = TCASE b 2PLACES
8 E 2 N
g ™ |
i o 305
) & ~N .080-0.
=K ETHR 0 25 50 75 100 125 150 0.020-0.035
. (0.508-0.889)
VgE — COLLECTOR TO EMITTER VOLTAGE - V T - TEMPERATURE - °C 0.090-0.110
Eamziw T

33



Electrical Characteristics (T¢ = 25°C unless noted)

NPN D44C1 thru D44C12
PNP D45C1 thru D45C12

Parameter Symbol Min. Max. Units
Collector-Emitter Sustaining Voltage Vceo \%
Ic=100mA, Ig=0 30
‘ 45
60
80
Collector Cutoff Current lces HA
Vce = Vg Rated, Vgg =0 10
Emitter Cutoff Current leBO MA
Vegg=5V 100
DC Current Gain’ hegq
Vee=1V,Ic=02A C1, C4,C7,C10 25 -
C2, C5, C8, Ct1 40 120
C3, Cg, C9, C12 40 -
DC Current Gain : hegy -
Vee=1V,Ic=1A C1, C4, C7,C10 10 -
C2,C5,C8, C11 20 -
DC Current Gain hegg’
Vee=1V,Ic=2A C3, Cg, C9, C12 20 -
Collector Saturation Voltage VcE(s) \
Ic=1A,lg=100 mA 0.5
Base Saturation Voltage VBE(S) Vv
lc=1A, lg=100mA 1.3
Gain Bandwidth Product fr MHz
VCE=4V,|C=20I’|’\A 3
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| » NPN  PNP
POWER NSP41 NSP42

NSP41A NSP42A
TRANSISTORS NSP41B NSP42B
NSP41C NSP42C

NPN/PNP Complementary Silicon Power Transistors. These c I tarv Sili

devices are designed and manufactured using National's ompiementary silicon

" " N S Power Transistors
poxy B Concept.” They feature exceptional reliability 50 Watts

and are especially suitable for applications involving repeated

on-off operation where wide operating temperature excur-

sions are anticipated.

JCPdSN ‘d2PdSN ‘VZPdSN ‘CPdSN dNd
OLPdSN ‘GirdSN ‘VIPdSN ‘IPdSN NdN

B
C
E
Package 37
TO-220
Maximum Ratings
NSP41 NSP41A | NSP41B | NSP41C .
Parameter Symbol NSP42 | NSP42A | NSP42B | NSP42C Units
Collector-Base Voltage . Ves 40 60 80 . 100 \%
Collector-Emitter Voltage Vceo 40 60 80 100 \
Emitter-Base Voltage Ve 5 \%
Collector Current (continuous) I 5 A
(peak) 7
Base Current g 3 A
Power Dissipation  (T¢ = 25°C) P 50 w
(Ta =25°C) 2
Temperature Range " Ty, Tstg -65 to +150 °c
Thermal Resistance . 0ic 2.5 °c/w
0ia . 62.5
Typical Performance Characteristics Physical Dimensions
TO-220
Safe Operating Area Curve Thermal Derating Curve (133321‘::;:7) -
e « 00 1380, [~ asamm
i ;rc <l (';;:g -‘J].I‘I::) (:;;:—:_;::j . 0.030-0.055
£ g = m:'“ |~ 0762-139m
=T O N O N 14 oassol ] < C D e
] Rz :‘ a0 mssntn.ezs f o 4 j
& R FRRLY L 75 f 2 (mu—u,us),(:%) -*/ 0230-0270
3 = o = 01 =103 AL £ g Toase| i wax ||y 2 3 > (5802-6.850)
§ tw-":,nu,ﬁ-:‘l‘-lﬂ 3| g 1 2PLACES
g [ =73 s = ——c| g . “oz':?ji?ﬂ \ 0.012-0025
8 TIT 4 . . i (0.305-0.635)
1 PA1/42: ! o 0.045-0.060 0.080-0.115
& NopIANAL £ v : e [T
o1 NSP41C/42C - 0 Aﬂ?m 0.020-0.035
10 10 100 400 o 25 50 15 100 125 150 {0.503-0.389)
0.090-0.110
VCE ~ COLLECTOR-EMITTER VOLTAGE — V T - TEMPERATURE - °C 22862290 "
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Electrical Characteristics (T¢ = 25°C unless hoted)

NPN NSP41, NSP41A, NSP41B, NSP41C
PNP NSP42, NSP42A, NSP42B, NSP42C

NSP41 NSP41A NSP41B NSP41C
Parameter Symbol NSP42 NSP42A NSP42B NSP42C - Units
Min. {Max. | Min.|Max. Min. {Max. Min. | Max.
Collector-Emitter Sustaining Voltage Vceo
Ic=30mA, Ig=0 40 60 80 100 \
Collector Cutoff Current Iceo
Vee=30V,Ig=0 0.7 0.7 - - mA
Ve =60V, lg=0 - - 0.7 0.7
Collector Cutoff Current lces :
Vce = Vgeo Rated, Vge =0 0.4 0.4 0.4 0.4 mA
Emitter Cutoff Current lego
Veg =5V, Ic=0 1 1 1 1 mA
DC Current Gain heg
Vce=4V,Ic=03A 30 30 30 30
Vce=4V,Ic=3A 16 | 75 15 | 75 15 | 75 15 | 75
Base-Emitter “ON"" Voltage VBE(ON) )
Vee=4V,Ic=5A 2 2 2 2 \
Collector-Emitter Saturation Voltage VcE(s)
Ilc=5A,1g=056A 1.5 1.5 1.5 1.5 Vv
Small Signal Common Emitter Current|. hg
Gain
Vee=10V,Ic=0.5A,f=1kHz 20 20 20 20
Gain Bandwidth Product fr
Vee =10V, Ic=0.5A, 3 3 3 3 MHz
f=1MHz
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vz
270
POWER NPN s
NSP520, NSP521 ZZ
TRANSISTORS ’ 992
PNP VU
' NSP370, NSP371 Qo
’ ~N N
NPN/PNP Silicon Power Transistors designed for. eneral s -°-°
il e s desig g Complemantary Silicon
purpose amplifier and switching circuits — recommended Audio Output 22
for use in Class B audio amplifier outputs rated from 5 to 20 Power Transistors X7
watts. » 40 Watts Vo
The devices are designed and manufactured using National’s wWm
“Epoxy B Concept’’ and offer exceptional reliability in any j B
application which involves repeated temperature excursions
due to self heating effects. The ““power cycling’’ capability
of ""Epoxy B Concept’’ products is unexcelled.
‘ B
C
E
Package 37
. . T0-220
Maximum Ratings
PNP NPN
Parameter - Symbol NSP370 | NSP371 NSP520 | NSP521 Units
Collector-Base Voltage Vce 30 40 30 4 | v
Collector-Emitter Voltage Vceo 30 40 30 40 \%
Emitter-Base Voltage Ve 4 4 4 4 \%
Collector Current (continuous) e 3 4 -3 4 A
(peak) 7 8 7 8
Base Current Ig 2 2 2 2 A
Power Dissipation  (T¢ = 25°C) Pt 40 . w
(Ta=25°C) 2 N
Temperature Range . Ty Tsta -65 to +150 °c
Thermal Resistance 04c 3.125 °C/W
7N ' 625
Typical Performance Characteristics
Safe Operating Area Curve Safe Operating Area Curve Thermal Derating Curve
10 10 ™—TTT 60
BEpCEs .
£ £ ] £ »
' ) . =
= E oc \ z
H Ty=150°C g Ty=150°C §
E 10 E 10 c § 30 —
= N
% : AN
& | === SECOND BREAKOOWN LIMITED & |_ ———SECOND BREAXDOWN LIVITED é 10
= :.'..'.'ﬂl':»'ﬂ'ﬂﬂ“ﬁ»ﬁhsn orce 25 B BB - TAMBIENT W
o L1 1 i1l PR O A A I N —
1.0 10 20 30 20 10 20 40 60 0 25 50 %5 100 125 150
VeE - COLLECTOR-EMITTER VOLTAGE - V VgE -~ COLLECTOR-EMITTER VOLTAGE - V T ~ TEMPERATURE - °C

37



Electrical Characteristics (T¢ = 25°C unless noted)

NPN NSP520, NSP521
PNP NSP370, NSP371

. NSP370 NSP371
Parameter Symbol NSP520 NSP521 Units
) Min. Max. Min. Max.
Collector-Emitter Sustaining Voltage Vceo ) \
Ic=100mA, lIg=0 ' 30 40
Collector-Base Cutoff Current lcBoO uA
Veg = Vg Rated,-lg =0 100 100
Emitter-Base Cutoff Current lego . HA
Veg=4.0V,Ic=0 100 100
DC Current Gain heg ‘
lc=1TA Vgg=1V 25 40
Physical Dimensions
TO-220
0.395-0.405
(10.033-10.287) — 0.175-0.185
0.100-0.120 0.139-0.147 (4.445-4.699)
(2.540-3.048) | 0.030-0.055

o~
(0.762-1.397)

{14224-15.875) 250
{6.350) .
MAX |1 2 3 7
1 2PLACES Y|
0.500-0.562
(12.70-14.275) 0.012-0.025
{0.305-0.635)
0.045-0.060 | 0.080-0.115
— —_— ]
{1.143-1.524) ' (2.032-2.921)
0.020-0.035 ‘ :
(0.508—0.889)
0.090-0.110

—— |
(2.286-2.794)

(3.531-3.734)
. { / DIA .

‘ 0.025 .
T T—i,—@!@—(o.sss) p
0.560-0.625 RAD _

—

0.230-0.270
(5.842-6.858)
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POWER
TRANSISTORS

NPN/PNP Complementary Silicon Power Transistors
employing Epitaxial Base Mesa Technology. This series is
designed for driver circuits, switching and amplifier appli-
cations.

This family features National’s TO-126 and TO-220
packages "which are designed and manufactured using
National’s ““Epoxy B Concept”. The ““Epoxy B Concept”
offers exceptional reliability in applications involving
repeated "ON"/"OFF’’ operation where wide temperature
excursions are anticipated.

NPN
2N4921 thru 2N4923
NSP4921 thru NSP4923
PNP

2N4918 thru 2N4920
NSP4918 thru NSP4920

Complementary
Silicon Power
Transistors

30 Watts 40 Watts
2N4918 NSP4918
thru thru
2N4923 NSP4923

The NSP4918 through NSP4923 series is a direct replace- Package 38 Package 27
ment for the MJE4918 thru MJE4923 series.
Maximum Ratings
2N4918 2N4919 2N4920
2N4921 2N4922 2N4923
PARAMETER SYMBOL NSP4918 ' |  NSP4919 NSP4920 UNITS
NSP4921 NSP4922 NSP4923
Collector-Base Voltage \Zel:] 40 60 80 Vv
Collector-Emitter Voltage VCEO 40 60 80 Vv
Emitter-Base Voltage VEB 5 5 5 Vv
Collector Current (Continuous) | Ic 1.0 1.0 1.0 A
(Peak) 3.0 3.0 3.0 A
Base Current IB 1.0 1.0 1.0 A
2N4918 NSP4918
SERIES SERIES
Power Dissipation (T¢=25°C) PT } 30 40 w
(Ta=25°C) 15 2.0 w
Temperature Range T4 TsTG —65 to +150 —65 to +150 °c
Thermal Resistance 0yc 4.16 3.125 °c/w
0JA 83.3 62.5 °c/w

Typical Performance Characteristics
Safe Operating Area

Safe Operating Area

Thermal Derating Curve 2N4918-23 NSP4918-23
60 i 10 T EEsEs: 10 i Es:
e~ e
w0 z s RAAL It z 5 TN T
s E 5 msH N 00 us| '; 5 ms, ‘\ 100 1|
=
S g £, A
£ = ocN \ g [ \
= NSP418 SERIES a \ = M\ UN
a N, e < AN
z n z 1 1 ms =N\ =] 1 1 ms S
= \ TcAse 5 5 N
2 2 = 05 408
g =t
T 2N4918 SERIES \ 3 LIMIT DET - 8 |—LiMIT DET —
< N Loo2 — BY BVggg & 02— BY BVceg
,, R S I
0 25 80 75 100 125 150 1 5 10 20 50 100 1 5 10 2 50 100
T - TEMPERATURE (°C) Vg - COLLECTOR-EMITTER VOLTAGE (V) Vgg — COLLECTOR-EMITTER VOLTAGE (V)
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Electrical Characteristics (T¢ =25°C unless noted)

2N4918 2N4919 2N4920
2N4921 2N4922 2N4923

PARAMETER SYMBOL NSP4918 NSP4918 NSP4920 UNITS
NSP4921 NSP4922 NSP4923

MIN [MAX | MIN | MAX |' MIN | MAX

NPN 2N4921 thru 2N4923, NSP4921 thru NSP4923
PNP 2N4918 thru 2N4920, NSP4918 thru NSP4920

Collector-Emitter Sustaining Voltage BVGEO 40 | 60 80 : \
Ic=100mA,Ig=0 ‘
Collector Cutoff Current ICEO 0.5 0.5 0.5 mA
VCE = 1/2 BVGEQ Rating, Ig=0 : ‘
Collector Cutoff Current " ICEX 0.1 0.1 0.1 mA
VcE = BVcEeQ Rating,VBg = 1.5V “QFF”,
VcE = BVgEQ Rating, VBE = 1.5V “OFF", 0.5 0.5 0.5
Tc=125°C
Collector Cutoff Current ) IcBO 0.1 0.1 0.1 mA
VgB = VB Rating, [ =0 )
Emitter Cutoff Current IEBO 1.0 1.0 1.0 mA
VEB=5V,Ic=0
DC Current Gain ) ,hFE
lc=50mA, Vcg = 1V 40 40 40
Ic =500 mA, VGg = 1V ) 20 100 20 100 20 100
Ic=1A,Vceg=1V ) 10 10 10
Collector-Emitter Saturation Voltage VCE(S) 0.6 0.6 0.6 \4
Ic=1A, Ig =100 mA )
Base-Emitter Saturation Voltage VBE(S) 1.3 1.3 1.3 \%
Ic= 1A, Ig = 100 mA ‘ .
Base-Emitter “ON" Voltage VBE(ON) 1.3 1.3 1.3 A
Ic=1A,Vcg= 1A ) ' '
Gain Bandwidth Product ) fr - 3 3 3 . MHz
Ic =250 mA, VgE = 10V,
f=1MHz
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Typical Performance Characteristics (Continued) 2790
2N4918 thru 2N4920 and NSP4918 thru NSP4920 oz
NN
Typical Normalized Pulsed Base-Emitter “ON’’ Base-Emitter Saturation O @
Current Gain vs Collector Voltage vs Collector Voltage vs Collector - N
Current . Current Current m e
a ~ 14— = 14—
] E) L Vpp =1V T FH} m =] | [l o o
E 5 w9 g€ I B 12 =10 :- :.
: g i g V. =
Bz EE Tg=-a0c E ! L4 cc
3% . s L v ] ;; || {Tc=-40°C i
£ g o LU= ES 08 NN
zE E as au Sl e FER Y = ] : Il a4
=3 Te=25°c ||| w B Tg=25°C
88 s > = P =l & gg Tg=125°C N D
=4 o Tg=125°C ; 04— ‘o o
w02 2w i E NN
B oo d 2 ow
) s > - -
oo o1 v Z o0 01 13 : 001 0. 1 5
Ig - COLLECTOR CURRENT (A) > I¢ - COLLECTOR CURRENT (A} Ig - COLLECTOR CURRENT (A) % (%
Collector-Emitter Gain Bandwidth . Typical Collector 'h 'h
Saturation Voltage Product vs Collector Capacitance vs O CQ
vs Collector Current Current Collector-Base Voltage a N
T -—h
"o T il z ® N S 200
« L.qg i il E Nw g Taz25C —
E s 12 Fig m il E 10 2 FT
Sw = _a0° 2 S 150 T =
ey 1 H Tg=-40°C 4 a y < c c
s= 1 2 8 3
52 08 z w
= 2 o [N\ 22
= = 0
82 s CTe-25C 1l Z £ nw
LE 3 g 4 S
e5 04 £ g N~ U
s= / 1 z 4 %0 2
P Ii z 2 ]
£ 4 i g 5 (o (]
Tg=125°C L o
° g :=° S
0.01 01 1 35 : [ X 12 0 10 i 30
Ig - COLLECTOR CURRENT (A) Ig ~ COLLECTOR CURRENT (A) Vg - COLLECTOR-BASE VOLTAGE (V)

Maximum Power
Dissipation vs
Case Temperature

40
< \3.125 oW
2 \J0-220
== AN
EE 2167°C/WN
EH LN
2E » 01260
B . .
18 N
E1-1
s S 10 \\\\
g \§Q
]
0 50 100 150

T - CASE TEMPERATURE (°C)




NPN 2N4921 thru 2N4823, NSP4921 thru NSP4923
PNP 2N4918 thru 2N4920, NSP4918 thru NSP4920

Typical Performance Characteristics (Continued)
2N4921 thru 2N4923 and NSP4921 thru NSP4923

Typical Normalized Pulsed
Current Gain vs Collector

Current
o ", T -
HHH

g = ﬁ
2 1Tg = 125°C 117
(=]
Nz 2 T
i TiT
=3 Tg=25°C
-
gz ! <=
= g -
- i 1
g3 5 Tg--40°C
g o
= r i
| 0.2
w
=

01 c

001 0.1 13

Ig — COLLECTOR CURRENT (A)

Collector-Emitter
Saturation Voltage
vs Collector Current

Vgg(0n) — BASE-EMITTER “ON" VOLTAGE (V)

fr — GAIN BANDWIDTH PRODUCT (MHz)

14 ;
T

(-3 —
Eovpm” i
=2 il
Bg ! i
=<
S5 s 1l
88~ Il
22 o el
o e - =25°C I
'pé 0 [ ce-are Hu
ag "{‘ts il
we 02 NS 1
>

0 T

0.01 0.1 1 3

Ig — COLLECTOR CURRENT (A)

Maximum Power
Dissipation vs Case

Temperature
a m
3.425°CW
g N
) \J0220
e_ WANEE
§ § 4.167° '| N N
22 w 10126
=g N |
IR7]
L8
E \\\\\
s AN
0
0 50 100

T¢ — CASE TEMPERATURE (°C)

Base-Emitter ““ON"
Voltage vs Collector
Current

14 T
FVeE =1V
12 ¢

=

1 pmZ culll
06 T Tp=25°C I3

Tg = 125°C

AY
L '
X

VOLTAGE (V)

04 e L

02

~ BASE-EMITTER SATURATION

0

VBE(SAT)

il

0.01 0.1 1 3
Ig — COLLECTOR CURRENT (A)

Gain Bandwidth
Product vs Collector
Current

1
0 vc5=zvm HH
“ i
; aWN
Pa

4
4
2
0

0z 01 12 10

Ic — COLLECTOR CURRENT (A)

Physical Dimensions

TO-126
0.290-0310
{7.366-7.878)
0.145-0.155
JRNE [
0.120-0130 (3.759-3.810) r;vp
(3048-3.302)
®© 042510435
3 {10.795-11.049)
12 3 '
W !
0085 0095 || _0805-0.655
21592413 || (15-367-16.637)
1 | 0015-002
i {0381-0635)
0.095-0405 g 045-0.055
0025-00% || 2432660 [jig3-5307)
{0635-0.889)
Pin 1. Emitter
2. Collector
3. Base

Copo — COLLECTOR-BASE CAPACITANCE (pF)

 Base-Emitter Saturation
Voltage vs Collector

Current
14 ;
[
12 [ 710
1 I
T~ -4V
| pd
08 11 -
05 e et
Tg=25 Te = 125°C
04
0.2
0
0.01 01 1 3 10
Ig ~ COLLECTOR CURRENT (A)
Collector-Base C
vs Collector-Base Voltage
200
Te=25C
150
100
N
50
T
0
0 10 20 30

Vg — COLLECTOR-BASE VOLTAGE (V)

TO-220
0.385-0.405
{T003-10.287) L 075-0185
0.133-0.147 @asa5%)

T HF G083
0560-0825 [ RAD *

@531-3734) | 0.030-0055
DIA (0.762-1397)
/4

(5.842-6.858)

[ 0.230-0270
123

*
l 2PLACES
0.012-0.025 [
(0.305-0.635)

0.080-0.115

@ 286-2788)

(2.032-2.921)

Pin 1. Base
2. Collector
3. Emitter




POWER NSP5190 thru NSP5195
- TRANSISTORS

NPN/PNP Complementary Silicon Power Transistors employ-

ing Epitaxial Base Mesa Technology. This series is a direct Cgmg;";e;,t:y
electrical replacement for the 2N5190-95 family of devices. Transistors

The NSP5190-95 family features National’s TO-220 package 60 Watts/4 Amps
which is designed and manufactured using National's “Epoxy
B Concept.” The Epoxy B Concept offers exceptional
reliability in applications involving repeated on-off operation
where wide temperature excursions are anticipated.
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0
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Package 37
TO-220

Maximum Ratings

NSP5190 NSP5191 NSP5192 -
Parameter Symbol NSP5193 | NSP5194 | NSP5195 Units
Collector-Base Voltage Ves 40 60 80 Y
Collector-Emitter Voltage Vceo 40 60 80 \
Emitter-Base Voltage ) Veg N \
Collector Current Ic A
Base Current Ig A
Power Dissipation  (T¢ = 25°C) Pt 60 w
(Ta =25°C) 2
Temperature Range Ty, Tstg -65 to +150 °c
Thermal Resistance 04c 2.08 °c/w
03a . 62.5
Typical Performance Characteristics Physical Dimensions
T0-220
0.395-0.405
Safe Operating Area Curve Thermal Derating Curve {10.033-10.287) 0.175-0.185
10 0.100-0.120 0239010 [~ @ass-a59)
e e 5103, S13TR) -0
. @1;7- l’%?.- B (2. MU‘JM!) A:!IV:H -3.734) .1 ‘_(:»‘11::—':;:;
El = N TN £ s \ /o
E oc™, % \ n.ssn'-n.szs 1 ) o |
H z @ N {19 2za-15.875), 2250 -*/ 0230-0270
£ Ta= 150°C \ 2 \TEAS el s + {5.842-6.858)
E 1.0 ggg{il\,lvE‘Sn»;lfré.n A\ g 30 \ 0500‘ vosz 2PLACES
5 :——'stcu'nn'ln’u'x owN LmiTeD 1] nl e —__— 0.012-0.
e i i N i el
) il o .045-0. 0.080-0.1
I ﬁgg}lg}: £ N T &Tuﬁ" e
- MIES195 4T ) TAMBIENT 0.020-0.035
01 1 2 T (0.508-0.8¢9)
1.0 10 . 100 0 25 50 5 100 125 150 0.030-0.110 L
VgE ~ COLLECTOR-EMITTER VOLTAGE - V T - TEMPERATURE —°C (2285-27%4)




NSP5190 thru NSP5195

Electrical Characteristics (T¢ = 25°C unless noted)

NSP5190 NSP5191 NSP5192
" Parameter Symbol NSP5193 NSP5194 NSP5195 Units
Min. Max. Min. Max. Min. Max.
Collector-Emitter Sustaining Voltage Vceo
Ilc=100mA, Ig=0 40 60 80 \%
Collector Cutoff Current lceo )
Ve = Vceo Rated, Ig =0 1.0 1.0 1.0 mA
Collector Cutoff Current lcex
Vce = Vceo Rated, Vgg = 1.5V 0.1 0.1 0.1, mA
(off)
Vce = Vceo Rated, Veg = 1.5V 2.0 2.0 2.0
(off), Tc = 125°C
Collector Cutoff Current lceo
Vee = Vceo Rated, [g =0 0.1 0.1 0.1 mA
Emitter Cutoff Current leO
Vegg=5V,Ic=0 1.0 1.0 1.0 mA
DC Current Gain heg
lc=15A Vcg=20V 25 100 25 100 20 80
lc=4A Vcg=2V 10 10 7
Collector-Emitter Saturation Voltage VcE(s)
lc=15A, Ig=150mA" 0.6 0.6 0.6 \
Ilc=4A,1g=10A 1.4 1.4 1.4
Base-Emitter “ON"* Voltage VBE(ON)
lIc=15A Vcg=2V 1.2 1.2 1.2 \Y
Gain-Bandwidth Product fr
Ic=1A,Vee =10V, f=1MHz 2 2 2 MHz
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VZ
NPN PNP |53
POWER TIP29 TIP30 | 42
TIP29A TIP30A | =3
TRANSISTORS TIP29B TIP30B | &9
WN
TiP29C TIP30C |O©
NPN/PNP Complementary Silicon Power Transistors. These i :l -]
devices are designed and manufactured using National’s Cogplem%n;al;ysil) 's°°" T
“Epoxy B Concept.” They feature exceptional reliability and ow%ro V'\'Iar;t's r wWN
are especially suitable for applications involving repeated (@) (o]
on-off operation where wide operating temperature excur- ? >
sions are anticipated. -
—I _|
U
WpN
O w
B Do
E -
Package 37 - -]
T0-220 % __U.
Maximum Ratings WN
QW
TiP29 TIP29A TIP29B TIP29C .
Parameter Symbol TIP30 | TIP30A | TIP30B | TIP30C Units 00
Collector-Base Voltage Vs 40 60 80 100 \
Collector-Emitter Voltage Vceo 40 60 80 100 \
Emitter-Base Voltage Vep 5 ° \Y
Collector Current (continuous) I 1 A
(peak) 3
Base Current (continuous) Ig 0.5 A
Power Dissipation  (T¢ = 25°C) Pt 30 w
(Ta = 25°C) 2
Temperature Range Ty, Tsta -65 to +150 °c
Thermal Resistance O 4.16 °c/w
01a 62.5
Typical Performance Characteristics Physical Dimensions
TO-220
Safe Operating Area Curve Thermal Derating Curve 0.385-0.405
4 T 60 {10.033-10.287) - 5_':':%:?:“:)
oo T %) i?s%?:—‘a]:;g) 030-0055
g “ n8) E 50 o /mgm wine=
é %:ii:’s'ﬁ:g:nﬁ :EE?Z z @ [) ssntnszs T_—Qﬂ‘_w i —-1
g w l I"l;:l':[llll"EIﬁA”'"I" g m)\(‘;j_::) [ I 023010270
8 l ' I § k] k|1 o s > (5.842-6.858)
2 ofeTess a Tease ) 2PLACES
‘5 TIP29/30 ~F T %‘ - N i%, 0.012-0.025
3' nip29a/30r-3HH o \ Ty {0.305~0,635) B
e e w0 04501 .
- Tlmc’lmrv. TAMBIENT ~ (?.?:3_?.:::) i (g—j:%:g‘.%%
0.01 L} L 0.020-0.035 | |
1.0 10 100 400 25 50 75 100 1 0 {0.508-0.889)
VGE ~ COLLECTOR-EMITTER VOLTAGE - V T - TEMPERATURE - °C (‘2"1“3::::;;2),’ L_
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ica aracteristics (T¢ = 25°C unless noted)
Electrical Characteristics (¢ =25°

TIP29
TIP30

~

Parameter

TIP29A
TIP30A

TIP29B
TIP30B

TIP29C
TIP30C

Min.

Max.

Min.

Max.

Min. | Max.

Min.

Max.

Units

NPN TIP29, TIP29A, TIP29B, TIP29C
PNP TIP30, TIP30A, TIP30B, TIP30C

Collector-Emitter Sustaining Voltage
Ic=30mA, Ig=0

Collector Cutoff Current
VCE=30Vr |B=0
Vee=60V,1g=0

Collector Cutoff Current
Vce = Vceo Rated, Vgg =0

Emitter Cutoff Current
Veg=5V,Ic=0

DC Current Gain
Vce=4V,Ic=02A
Vee=4V,Ic=1A

Base-Emitter “ON" Voltage
VCE=4V, |C=1 A

Collector-Emitter Saturation Voltage
Ic=1A, Ig=125mA

Small Signal Common Emitter Current
Gain
Veeg=10V,1c=0.2A,f=1kHz

Gain Bandwidth Product
Vce =10V, Ic=0.2A,

f=1MHz

40

40
15

20

0.3

0.2

75

1.3

0.7

60

40
15

20°

0.3

0.2

75°

0.7

80

0.3

0.2

40
15 { 75

1.3

0.7

20

100

40
15

.20

0.3

0.2

75
1.3

0.7

V-

mA

mA

mA

MHz
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vZ
NPN PNP |53
TIP31 TIP32 | 52
'$3$§|smns TP3iB Tbs2h |33
TIP31B TIP32B | wew
' : TIP31C TIP32C | b~
NPN/PNP Complementary Silicon Power Transistors. These c | sili :_'l j
devices are designed and manufactured using National’s °g1£wi':19r2;‘:‘?i'st;::°" UV
“Epoxy B Concept.” They feature exceptional reliability 40 Watts W 22
and are especially suitable for applications involving repeated N >
on-off operation where wide operating temperature excur- ?-
sions are anticipated.
-
5O
we
N m
B 0
E -
Package 37 -| —
. T0-220 % 3
Maximum Ratings W =
NO
TIP31 TIP31A TIP31B TIP31C .
Parameter Symbol TIP32 | TIP32A | TIP32B | TIP32C Units 0
Collector-Base Voltage Ve 40 60 80 100 v
Collector-Emitter Voltage Vceo 40 60 80 100 \%
Emitter-Base Voltage VEeg 5 \%
Collector Current (continuous) Ic 3 A
(peak) 5
Base Current Ig 1 A
Power Dissipation  (T¢ = 25°C) Pt 40 w
(Ta =25°C) 2
Temperature Range Ty, TsTe -65 to +150 °c
Thermal Resistance 6 4c 3.125 °c/w
0a 62.5
Typical Performance Characteristics Physical Dimensions
TO-220
Safe Operating Area Curve Thermal Derating Curve “:_;Zij:::n . 0475-0.185
-10 o 60 0.100-0.120 0.133-0.147 (4.445-4.699)
3 ,540--3. (3.531-3.734) 0.030-0.055
" et ‘j =+ " . @ mr - / DIA INCEEED
g < E = 1 o025
T tw=300us,d=0.1=10% R = —( ) “g’;ﬂ:ﬂ +
e 0] tweimsd=01=10% | 05600625
z tw=10ms, d = 0:1=10% 2] H i zza-107%), 120 ]/ 0230-0210
& DC OPERATION i > ‘mﬂ"‘ ' N 892-6.58)
E TI i | § - ™ ) Ao ZPI:’ACES
£ : \T\CASE oo 0% 0.012-0.025
g o H }r:.}:%zn H % % - \\ g ‘“21“5'":“5) L
© u ] .045-0. 0.080-0.115
_l, / I L w0 (I:.‘:i-‘::::) ] m’l —
|” | [ [l TAMBIENT 0020-0035 l
-0.01 0 1 {0.508-0.889)
-1.0 -10 S0 400 -0 25 s 75 100 125 150 2090-0410 L
VeE - BOLLEDTOR-EMITT;R VOLTAGE -V T~ TEMPERATURE ~°C (2.108—2194)——




Electrical Characteristics (T = 25°C unless noted)

NPN TIP31, TIP31A, TIP31B, TIP31C
PNP TIP32, TIP32A, TIP32B, TiP32C

- TIP31 TIP31A TIP31B TIP31C
Parameter Symbol TIP32 TIP32A TIP32B TIP32C Units
Min. [Max. | Min.|Max. | Min. |Max. | Min.|Max.

Collector-Emitter Sustaining Voltage Vceo

Ic=30mA, Ig=0 40 60 80 100 \Y
Collector Cutoff Current lceo

Veg=30V,1g=0 0.3 0.3 - - mA

VCE =60V, lB =0 - - 0.3 0.3
Collector Cutoff Current Ices

Vce = Vceo Rated, Vgg =0 1 0.2 0.2 0.2 0.2 mA
Emitter Cutoff Current leBo

Veg=5V,Ic=0 1 1 1 1 mA
DC Current Gain heg

Vee=4V,Ic=1A 25 25 25 25

Vece=4V,Ic=3A 10 | 50 10 | 50 10 | 50 10 | 50
Base-Emitter “ON"’ Voltage VBE(ON)

Vee=4V,Ic=3A : 1.8 1.8 1.8 1.8 \Y
Collector-Emitter Saturation Voltage VcE(s)

Ilc=3A,1g=375mA 1.2 1.2 1.2 1.2 \
Small Signal Common Emitter Current| hse

Gain o

Vee=10V, lc=05A,f=1kHz 20 20 20 20
Gain Bandwidth Product ‘ fr

Vece=10V,Ic=0.5A, 3 3 3 3 MHz

f=1MHz |
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POWER
TRANSISTORS

NPN
TiP61
TIP61A
TIP61B
TIP61C

PNP

TIP62
TIP62A
TIP62B
TIP62C

NPN/PNP Complementary Silicon Power Transistors. “These .
devices are designed and manufactured using National’s Co?pvlem%_ntary Silicon
“Epoxy B Concept.” They feature exceptional reliability and owgrb vzz;(l:;stors
are especially suitable for applications involving repeated
on-off operation where wide operating temperature excur-
sions are anticipated.
B
C
E
Package 37
T0-220
Maximum Ratings
TiP61 TIP61A TIP61B TIP61C .
Parameter Symbol TIP62 | TIP62A | TIP62B | TIP62C Units
Collector-Base Voltage Ve 40 60 80 100 v’
Collector-Emitter Voltage Vceo 40 60 80 100 \
Emitter-Base Voltage ’ Veg ‘ 5 \2
Collector Current (continuous) Ic 0.5 A
(peak) 1.5
Base Current Ig 0.4 A
Power.Dissipation  (T¢ = 25°C) P 20 w
(Ta =25°C) 1.5
Temperature Range T, TsTg -65 to +150 °c
Thermal Resistance 04c 6.25 °c/w
04 83.3
Typical Performance Characteristics Physical Dimensions
TO-220
* .
Safe Operating Area Curve Thermal Derating Curve u:ﬁ::?u‘::n om0
» 10 30 .100-0. 139-0. {a.4454.6%)
H F?f 25%"“4? o (:A;ZZ-;;::) (glif.:.;ﬁ, | 00%0-0055
| £ /cu; o wiNEEEED
g g LT 1O 7 |
% z‘ 20 0.560-0.625 RAD
: 2 (N.ZM-L‘IJL‘I)\E—SE 'r/ 0.230~0.270
: : A
o \ g \rcnse T + 2PLACES
g nessza | | (N E w N osm-as
ER :mswsu g AN {i270-14.27%) (:;;::::;;
g [— TIP1C/62 T \ 0.045-0060 0.080-0.115
E N £ TAMBIENT a8 Zozean T
lo " . — 0.020-0.035
e 100 200 0 25 50 75 100 125 150 (0.508-0.59)

VCE - COLLECTOR-EMITTER VOLTAGE - V

T - TEMPERATURE - °C

0.080-0.110
(2.286-2.794)
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Electrical Characteristics (T¢ = 25°C unless noted)

NPN TIP61, TIP61A, TIP61B, TIP61C
PNP TIP62, TIP62A, TIP62B, TIP62C

TIP61 TIP61A TIP61B TIP61C
Parameter Symbol TIP62 TIP62A TIP62B TIP62C Units
Min.|Max. | Min.|Max. Min.|Max. | Min.|Max.
Collector-Emitter Sustaining Voltage Vceo
lc=30mA,lg=0 40 60 80 100 \Y%
Collector Cutoff Current Iceo ’
Vee=30V,Ilg=0 0.3 0.3 -~ — mA
Vce=60V,Ilg=0 - - 0.3 0.3
Collector Cutoff Current Ices
Vce = Vceo Rated, Vgg =0 0.2 0.2 0.2 0.2 mA
Emitter Cutoff Current lego '
Veg=5V,Ig=0 1 1 1 1 mA
DC Current Gain heg
Vee =4V, Ic =50 mA : 40 40 40 40
Vce=4V,Ic=05A 15 | 100 15 | 100 15 | 100 15 | 100
Base-Emitter “ON" Voltage VBE(ON)
Vee=4V,Ic=05A 1.3 1.3 1.3 1.3 \Y%
Collector-Emitter Saturation Voltage VcE(s)
lc=05A,lg=60mA 0.7 0.7 0.7 0.7 \
Small Signal Common Emitter Current hse
Gain ‘
Vee=10V, Ic=50mA, f=1kHz 20 20 20 20
Gain Bandwidth Product fr
Vee =10V, Ig =50 mA, 3 =3 3 3 MHz
f=1MHz
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POWER TiPto TIPTS5

TRANSISTORS  TiRil} Te1S

.

NPN/PNP Complementary Silicon Power Darlington Tran-

sistors. These devices are designed and manufactured using C&l{rilé)l)lﬁn;%rxg:y
National’'s “Epoxy B Concept.”” They feature exceptional Transistors

reliability and are especially suitable for applications 50 Watts
involving repeated on-off operation where wide operating
temperature excursions are anticipated.

vz
<0
vZ
|
23
bk
uo
=
I3
b eh
o =
=P
o3
o
~N N

0.020-0.035
{0.508-0.889)

c
E
Package 37
TO-220
Maximum Ratings
TIP110 TIP111 TIP112 .
Parameter Symbol TIP115 TIP116 TiIP117 Units
Collector-Base Voltage Ve 60 80 100 \
Collector-Emitter Voltage Vceo 60 80 100 \Y)
Emitter-Base Voltage Ve 5" 5 5 \%
Collector Current (continuous) Ic 2 2 2 A
(peak) 4 4 4 A
Base Current (continuous) g 50 50 50 mA
Power Dissipation (T¢ = 25°C) Pr 50 50 50 w
(Ta =25°C) 2 2 2 w
Temperature Range ' Ty Tstg -65 to +150 | -65 to +150 | -65 to +150 °c
Thermal Resistance Oy 2.5 2.5 2.5 °c/w
04 62.5 62.5 62.5 °c/w
Connection Diagrams ' Physical Dimensions
TO-220
0.395-0.405
Tioas-10287) a5-0a8
NPN PNP 0.100-0.120 0.139-0.147 [~ asasm
250-3.080) {3531-3.734)° 0.030-0.055
COLLECTOR COLLECTOR i A :'“ NCEEEE
reEsssT " - ussntuezs e
i {az2-15.975),.220 —4/ 0230-0270
1 e + {E5i26.850)
) i b 2PLACES
\ 0.500-0.562
|| e
] Y 0.
i e g =
I

LI —

O 0.080-0.110
EMITTER EMITTER (2.286-2.794)

Pin 1 — Base
2 — Collector
3 — Emitter

Collector is in electrical conduct with
the mounting tab.
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Electrical Characteristics (:I'c = 25°C unless otherwise noted.)

NPN TIP110, TIP111, TIP112
PNP TIP115, TIP116, TIP117

TIP110 | TIP111 TIP112
Parameter | Test Conditions TiP115 | TIP116 | TIP117 |Units
Min Max | Min Max | Min Max
Collector-Emitter _
V(gR)CEO Breakdown Voltage lc=30mA, Ig=0 See Note 1 60 SO 100 \
VCE =30V, IB =0 2
lceo Collector Cutoff Current | Vcg =40V, g = 0 : 2 mA
Vee =50V, Ig=0 2
lcso Collector Cutoff Current | Vgg =60V, Ig=0 1
Veg =80V, Ig=0 1 mA
Veg =100V, lg=0 1
leBoO Emitter Cutoff Current |Vgg =5V, Ic=0 ‘ . 2 2 2 | mA
Static Forward Current |Vce =4V, Ic=1A 1000 1000 1000
hee N See Notes 1 and 2
Transfer Ratio Vee =4V, Ic=2A 500 500 500
Vge Base-Emitter Voltage Vce =4V, lc=2A  See Notes 1 and 2 2.8 28| . 281 V
Veetay  Collector-Emitter lg=8mA, Ic=2A See Notes1and 2 25 25 25| v
Saturation Voltage
Vg Parallel Diode Forward ’
Ic = -4A Ig=0 5.0 5.0 50| V
Voltage Drop ¢ ! B

NOTES: 1. These parameters must be measured using pulse techniques, ty, = 300us, duty cycle < 2%.
2. These parameters are measured with voltage-sensing contacts separate from the current-carrying contacts and located within an inch
from the device body. )

Switching Time Test Circuits
toff ’ ton

toff -
I¢/ig = 250

ton
Ig/ig =250

Typical Characteristic Curves

TIP110, 111, 112 TIP115, 116, 117
10 —r ‘ !
== 0 wheise | 1]
I¢/ig = 250 1.0 " Af==
~ 50 _ N -
3 3 -
E RN H
£ 2 o 2 S ]
g T 1T g N
g 4 55 ] 0.2 N
z HH H N N
E 05 S H g o1
a ~ o 111 & s =
02 T Tt
m N
01 02 05 10 20 50 10 . 01 02 05 10 20 50 10
I¢ - COLLECTOR CURRENT (AMPERES) ‘ I - COLLECTOR CURRENT (AMPERES)
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Typical Characteristic Curves (T¢ = 25°C unless otherwise noted.)

VBE(SAT) - BASE-EMITTER TYPICAL NORMALIZED PULSED hp
SATURATION VOLTAGE (VOLTS)

Ic — COLLECTOR CURRENT (AMPERES)
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NPN TIP110, TIP111, TIP112
PNP TIP115, TIP116, TIP117

Typical Characteristic Curves (Continued)

TIP115, 116, 117

@
-
= o 28
T = s #T]
&s0 L Sizs°c % VgE=3V Y,
2 /7 IS /
pr .
P4 = \ g Xy
= d 25°C s M e V)
N0 e +25°C 7 4
per] 7 ' Ay « ol M y.a
z v N 516 s
Z 05 . = 1 rTl+2s5°c »
2 \-40°C H | L/
SV KNI N w12 H
o2 \\ 4 U
= @
S
Z 01 E‘ 0.8
o1 05 1.0 50 10 . RN 05 1.0 50 10
I¢ - COLLECTOR CURRENT (AMPERES) £ g COLLECTOR CURRENT (AMPERES)

@
3 =
> o
o 28 Z W[ TT]
[ =
g l_g = 250 S L ic/ig = 250
3 24 T 25
, g <
E 20 8 4 EZ
i ey £8e
= o
= ” © W 9
3 16 '2/5"!' 3315 - 40/
v T LT il 125c /| A A
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g 12 pr S i
& - e e asoc
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POWER NPN TIP120 =
TRANSISTORS ~ "\P TP125 3
)
: -t
N
_ o . o
NPN/PNP Complementary Silicon Power Darlington Tran- c | sili -
sistors. These devices are designed and manufactured using or;np ems_arntar\( flicon O
National’s “Epoxy B Concept.” They feature exceptional °W%"5 v;ansnstors 2
reliability and are especially suitable for applications ) atts O
involving repeated “ON”/”OFF’ operation where wide -
operating temperature excursions are anticipated. —
e
-k
Designed for complementary use. m
® G5W at 25°C case temperature B p
® 5A rated collector current E°
® Min hpg of 1000 at 3V, 3A Package 37
. TO-220
® 50 mJ reverse energy rating
Maximum Ratings
PARAMETER SYMBOL TIP120 TIP125 UNITS
Collector-Base Voltage VcB 60 —-60 \
Collector-Emitter Voltage VCEO 60 —60 \% .
Emitter-Base Voltage VEB 5 -5 Vv
Collector Current (Continuous) Ic 5 ’ -5 A
(Peak), (Note 1) 8 -8 A
Base Current (Continuous) IB 01 -0.1 A
Safe Operating Areas at (or below) 25°C (See Maximum Safe Operating Curves)
Case Temperature '
Device Dissipation (T¢ < 25°C) PT . 65 65 w
(Ta <25°C) 2 .2 w
Temperature Range N TJ. TSTG -65 to +150 —65 to +150 °c
Lead Temperature, (Soldering, 10 seconds) 260 260 °c
Note 1: This value applies for t,,, < 0.3 ms, duty cycle < 10%.
Connection Diagrams ' } , g
¢
NPN TIP120 PNP TIP125
COLLECTOR N COLLECTOR
BASE
EMITTER EMITTER




NPN TIP120, PNP TIP125

Electrical Characteristics (T¢ =25°C unless otherwise noted.)

TIP120 TIP125 -
PARAMETER CONDITIONS - - UNITS
(Note 3) MIN | MAX | MIN | MAX

V(BR)CEO Collector-Emitter Ic=30mA, Ig =0, (Note 2) 60 -60 \

Breakdown Voltage
ICEO Collector Cutoff Current | VCg =30V, I1g=0 0.5 -0.5 mA
lcBO Collector Cutoff Current | Vcg =60V, IE=0 02 -0.2 mA
lEBO Emitter Cutoff Current VEB =5V, I’C =0 ) 2 -2 mA
hEgE Static Forward Current Vce =3V, Ic = 0.5A, (Notes 1 and 3) 1000 1000

Transfer Ratio Vce =3V, Ic=3A, (Notes 1 and 3) 1000 1000
VBE Base-Emitter Voltage VcE =3V, Ic = 3A, (Notes 1 and 3) 2.5 —2.5 \
VCE(SAT) Collector-Emitter Ig=12mA, Ic = 3A, (Notes 1 and 3) 2 -2 \

Saturation Voltage I =20 mA, Ic =5A, (Notes 1 and 3) 4 -4 \Y

Note 2: These parameters must be measured using pulse techniques, tyy = 300 us, duty cycle < 2%.
Note 3: These parameters are measured with voltage-sensing contacts separate from the current-carrying contacts and located within 0.125 inch
from the device body.
Note 4: All conditions for TIP125 are a negative value.

5
Vg MONITOR — |- &V&E ';,’
0
) INPUT
= VOLTAGE
-5
- Fe——————f- 10
2N6127 2.5k ] i 100 mH 1
WPUT o 1 COLLECTOR
JTur CURRENT
T K B
| = Vec=20V
e T~ V(BRICER —
Ic
'_? MONITOR
< —
Shs = COLLECTOR
> 0.1 VOLTAGE
20v
e Vee(saT)
5ms
Vge MONITOR = "‘m;rs 6)
5V
) WPUT
VOLTAGE
100
26128 0
NPT COLLECTOR
CURRENT
-1A

VCE(sAT) —_J-—
20V

COLLECTOR
VOLTAGE

V(BRICER

Note 5: Input pulse width is increased until Igy = 1A.
Note 6: Input pulse width is increased until Igp = —1A.

FIGURE 1

-
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Typical Performance Characteristics U
NPN TIP120 <
Static Forward Current Trans- Base-Emitter Voltage vs Collector-Emitter Saturation -l
fer Ratio vs Collector Current Case Temperature Voltage vs Case Temperature 'i
10k ey 32 4
s o B R 100°C s NN —h
Z — EEE g g ! N
[ ak Tg=25°C I = Es 2 1g=20mA, Ig = 5A o
=g I A z M gy i -
2E e T~ Ig=5A & < N —— '
EX] ,Jr‘;u?\ A = 2 IS — | g5 ! 0 o
= = w - = o | —
g§ I 4 N ,E 16 I P~ Ilc=3A gz 0.7 —Tig=2mA,lg=1A \\, Z
S g m A H H N 28 :
g By L SE 04 1g=12mA,Ig=3A—]
EE i g — 13 Brymle o
« - o 08 o
1 =2
w200 {Veg=3V u oo lVee-w 25 02 |
= (NOTES 1 AND 2) \ = 7% [ (NOTES1AND 2) o (NOTES 1 AND 2) —
100 L1l 0 F I T R 0.1 | I T 'U
04 07 1 2 4 710 ~75-50-25 0 25 50 75 100 125 150 175 ~75-50-25 0 25 50 75 100 125150 175 b
Ig ~ COLLECTOR CURRENT (A) Tg - CASE TEMPERATURE (°C) T - CASE TEMPERATURE (C) N‘ n
PNP TIP125
Static Forward Current Transfer Base-Emitter Voltage Collector-Emitter Saturation
Ratio vs Collector Current vs Case Temperature Voltage vs Case Temperature
10k s e o -32 4
= T Te = 100°C = E} o« I I J LT
E 1 S -28 W AT T
o« aK Tg=25C H ] =3 2 |- 1g=~20mA,Ig=-5A
o« -t . = 224 _ — =
3 H N 5 Ig=-5A s
oo - p— [ a A & 2
o £ 2%k [pfTTp=-55C g T SE 1\
€= W e ~— ] Ig=-3A 58 \
£z S \\:‘, W > -07 —fig=-2mA lg=-1A\
=8 A Y e T~~~ R 23 |
2% 700 = ~d_lc=-1A g e f——t
o2 oo12 Z -04 Ig=-12mA,ig=-3A
E S a0 B ™~ LE
s F +H = -08 E E
L 200 pVee=-3v H b _ga | VeE=V g5 -02
3 (NOTES 1 AND 2) | & (NOTES 1 AND 2) = (NOTES 1 AND 2)
= qe0 LLLLLN oL L [ [ | [ Y
-04 -07 -1 -2 -4 -1 -10 ~75-50-25 0 25 50 75 100 125150 175 ~75-50-25 0 25 50 75 100 125150 175
ig ~ COLLECTOR CURRENT (A) T - CASE TEMPERATURE (°C) Tg — CASE TEMPERATURE (°C)
Maximum Safe Operating Curves
NPN TIP120 Maximum Collector Current Maximum Collector Current
vs Collector-Emitter Voltage vs Unclamped Inductive Load
< w0 : = 2
- T [
s’ Y Z
E 4 - < 7
] 3
E 2 = 4 H{ 50 mJ
s 5 2 ~
= = ™
2 01 \ a 1 ™
g o S g7 NOTE 7)
S 04 g
El S g4 [vec=20v
= . = Rpgz = 1000
£ 0 £ 02 [TeozsT
LI-’ o1 Litim 5 o (FIGURE 1)
4 710 20 40 70100 200 400 1 2 4 710 20 40 70100 200
Vg — COLLECTOR-EMITTER VOLTAGE (V) L — UNCLAMPED INDUCTIVE LOAD (mH)
PNP TIP125
Maximum Collector Current Maximum Collector Current
vs Collector-Emitter Voltage vs Unclamped Inductive Load
I -1 ! -
- -
: g -1
g 4 ) R —
3 3 —
c -2 = 4 1 50 md
e 2 <
o o -2 N
| ] ™
pr} LY 2 A ™
g -01 g o NOTE 7)
5 -04 g Vpp =20V
= -2 -04 cc
B3 = Rpp2 = 1002
g 02 £ g2 [Tg=25C
= £<25°C >
_l_u _op Lidiin & 0 (FIGURE 1)
-4 -7-10 -20 -40 -100 -200 -400 1 2 4 710 20 40 70100 200
Vg - COLLECTOR-EMITTER VOLTAGE (V) L — UNCLAMPED INDUCTIVE LOAD (mH)
Note 7: Above this point, the Safe Operating Area has not been defined.
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NPN TiP120, PNP TIP125

Thermal Information Curves
NPN TiP120, PNP TIP125

Pr — MAXIMUM CONTINUOUS
DEVICE DISSIPATION (W)

Case Temperature Dissipation

Derating Curve

—

N

Rgyp < 1.92°CW

NL

N

N

N

0 25 50 75 100 125
Tc — CASE TEMPERATURE (°C)

Physical Dimensions

150

25

Py - MAXIMUM CONTINUOUS
DEVICE DISSIPATION (W)
e = R
- <

o

Free-Air Temperature
Dissipation Derating Curve

\\
\HomgﬁZ.S“CW
N
N
N
0 25 50 75 100 125 150

Tp - FREE-AIR TEMPERATURE (°C)

TO-220
0.395-0.405
{10.033-10.287) 0.175-0.185
0.100-0.120 0.139-0.147 (4.445-4.699)
{2.540-3.048) {3.531-3.730) 0.030-0.055
DIA ™~ (0.762-1397)
0.025
6=<—(0.635) *
0.560-0.625 RAD
{18.222-15.875) 220 K 0.230-0.270
(m“",{" . v {5.8426.858)
- 2PLACES
0.500-0.562
{(12.70-18.275) 0.012-0.025
{0.305-0.635)
~0.045-0.060 0.080-0.115
] ———— ] | |
{1.123-1.524) {2.032-2.921)
0.020-0.035
{0.508-0.889) |
0.090-0.110
(2.236—2.794)_—
Pin 1 — Base
2 — Collector
3 — Emitter

Collector is in electrical conduct w-th
the mounting tab.
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POWER 2N5293 thru 2N5298 | 3
O
TRANSISTORS ©
s
-
-
NPN G 1P Sili P Transi designed f £
eneral Purpose Silicon Power Transistors designed for .
N pose ot} b esig - NPN Siticon N
medium power switching and amplifier applications in .
Military, Commercial and Industrial equipment Power Transistors Z
- . . L . 36 Watts/4 Amps o
These devices are designed and manufactured using National's %)
““Epoxy B Concept.” They are especially useful in applica- 2N5294 2N5293 (o]
tions involving repeated on-off operation where wide tem- gxgggg ;'&‘égg? (oa)
perature excursions are anticipated. The transistor family is
offered with straight leads or pre-formed for insertion in
TO-66 sockets.
c
8 c
3
B
P
TO-220AB TO-220AA
Maximum Ratings
2N5293 2N5295 2N5287 .

Parameter Symbol IN5294 2N5296 2N5298 Units
Collector-Base Voltage Ves 80 60 80 \
Collector-Emitter Voltage Vceo 70 40 60 \%

Emitter-Base Voltage Ve 7 5 5 \%
Collector Current Ic 4 A
Base Current Is A
Power Dissipation (T¢ = 25°C) Pt 36 W
(Ta = 25°C) i 1.8
Temperature Range T4, Tstg -65 to +150 °c
Thermal Resistance 0ic 3.47 ‘ °c/wW
Typical Performance Characteristics Physical Dimensions
TO-220AB
Safe Operating Area Curve Thermal Derating Curve _"_‘“‘;“li}:; [_9_
10 ; I . . 50 (‘lﬂl'hllill-s--ﬁw i
= —— 7 - pe°cf] L 2nhers
PULSEOPERATIGNFORSIM(,};?LF_M - " ,'”i“‘;“_’si : hll ]
o I } : e E = ) i il Ao
S |1c MAX ﬁ!’lsux gl e ) | :{50:3%; P
e g [ s 1
= a TCASE
2 £ < TO-220AA
g (2 7, 2N5; n-, =% “l \ 0335-04¢5 ‘.‘\ r‘u,”:nlgg)
8 £ N A
o (2N5293, ZN5294H—=] TAMBIENT
< NI 1 o= i
1.0 10 100 0 25 50 75 100 125 150
VeE - COLLECTOR-EMITTER VOLTAGE - V T - TEMPERATURE - °C ssenncas r*:(;)_f‘"““
“2221.?’.72.]7;
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2N5293 thru 2N5298

Electrical Characteristics (T = 25°C unless noted)

Parameter

Symbol

2N5293
2N5294

2N5295
2N5296

2N5297
2N5298

Min. Max.

Min. Max.

Min.

Max.

Units

Collector-Emitter Sustaining Voltage
Ic=100mA, Ig=0

Collector-Emitter Sustaining Voltage
Ic =100 mA, Rgg = 100

Collector-Emitter Sustaining Voltage
lc =100 mA, Vgg = 1.5 V (off)

Collector Cutoff Current
VeE = 65 V, Vgg = 1.5V (off)
VCE =35V, VBE =1.5V (off)

Collector Cutoff Current
Vce =65V, Vgg = 1.5V (off),
Tc =150°C
Vce =35V, Vgg = 1.5 V (off),
Tc =150°C ‘
Collector Cutoff Current
VCE =50V, RBE =100
Vce =50V, Rgeg =100 Q,
Tc=150°C
Emitter Cutoff Current
Veg=7V,lc=0
Veg=5V,Ic=0

DC Current Gain

Vee =4V, Ic =500 mA
Vecg=4V,Ic=1A
Vce=4V,Ic=15A
Collector Saturation Voltage
lc =500 mA, Ig = 50 mA
Ic=1A, Ig=100mA
Ic=15A, Ig=150mA
Base-Emitter “ON’’ Voltage
VCE =4V, ]c= 500 mA
Vee=4V,lc=1A
Vee=4V,Ic=15A

Gain Bandwidth Product
Vee =4V, lc=200mA

. Vceo

Icer

lcex

lcex

lcer

lego

hre

VcEe(s)

VBe(oN)

fr

70

75

80

0.5

30 120

40

50

60

30 120

60

70

80

20

0.5

mA

mA

mA

mA

MHz
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POWER
TRANSISTORS

PNP Power Transistors employing Epitaxial Base Mesa
Technology. These devices are designed and manufactured
using National’'s “Epoxy B Concept.” They are especially

2N6106

thru 2N6111

P

NP Silicon

Power Transistors

- N ! : . 40 Watts
useful in applications involving repeated on-off operation
where wide temperature excursions are anticipated. The 2N6107 2N6106
devices are offered with straight leads or pre-formed for 2N6109 2N6108
insertion into TO-66 sockets. 2N6111 2N6110
c
¥
E
B
E
TO-220AB TO-220AA
Maximum Ratings
2N6110 2N6108 2N6106 .
Parameter Symbol ING111 ING6109 IN6107 Units
Collector-Base Voltage Vee 40 60 80 ) \4
Collector-Emitter Voltage Vceo 30 . 50 70 \
Emitter-Base Voltage VeB 5 \
Collector Current {(continuous) Ic A
Base Current (continuous) Ig 3 A
Power Dissipation  (T¢ = 25°C) Pt 40 w
(Ta = 25°C) 1.8 ‘
Temperature Range Ty, TsTG -65 to +150 °c
Thermal Resistance 04c 3.125 °c/w
0sn 69.4

Typical Performance Characteristics

Safe Operating Area Curve

=S

Tg=25°C

F(CONTINUOUS)
4 %
2 3
1
3 %
g 2
&
=
3 -0 ~ FHH
= ]
S VCEQ MAX = -30 V=, R
5 (26110, 2n6111) S\ < 111
w R ] 21
= Ry U =
3 VCEQ MAX =-50 V. o
° (26108, 2N6108) i NS
1 Dt Rty ) 1
» VeEg MAX=-10V 34 2 |2
(2NG106, 2N6107) R
01 LAt 1 H
-0 -10 -100

VcEe ~ COLLECTOR-EMITTER VOLTAGE ~ V

Pt — POWER DISSIPATION — WATTS

Thermal Derating Curve

60

N
30
\TI:ASE
20 \\
10 \\
TAMBIENT
¢ t
0 25 50 75 100 125 150
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Physical Dimensions
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Electrical Characteristics (T¢ = 25°C unless noted)

Parameter

Symbol

2N6106/07

2N6108/09

2N6110/11

Min.

Max.

Min.

Max.

Min.

Max.

Units

2N6106 thru 2N6111

Collector-Emitter Sustaining Voltage
Ic=100mA, Ig=0

Collector-Emitter Sustaining Voltage
Ic =100 mA, Rgg =100 2

Collector Cutoff Current
Vce=60V,Ig=0
VCE=40V, |B=0
Vee=20V,1g=0

Collector Cutoff Current
Vce =75V, Vgg = 1.5V (off)
Vce =56V, Vgg = 1.6 V (off)
Vce =37.5V, Vgg =1.5 V (off)

Collector Cutoff Current @ T¢ = 150°C
Vce =70V, Vgg = 1.5V (off)
Vce =50V, Vgg = 1.5 V (off)
Vce =30V, Vgg = 1.5 V (off)

Emitter Cutoff Current
VEB =5V, lc =0
DC Current Gain
Vee=4V,Ic=2A
Vecg=4V,Ic=25A
- Vcg=4V,Ic=3A
Vce=4V,Ic=65A

Collector Saturation Voltage

Ic=2.0A, Ig =200 mA
Ic=25A, Ig = 250 mA
Ic=3.0A, Ig=300mA
Ic=6.5A, lg=163A

" Base-Emitter "ON"" Voltage

Vce=4V,Ic=2A
Vce=4V,Ic=25A
Vce=4V,Iic=3.0A

Small Signal Current Gain
Vce=4V,Ic=0.5A, f=50kHz

Gain Bandwidth Product
Vece=4V,Ic=05A,f=1MHz

Collector-Base Capacitance
Veg=10V, f=1MHz

Vceo
Vcer

Iceo

lcex

lcex

leso

heg

Vce(s)

VBE(ON)

hfe
fr

Cob

70

80

30

20

10

1.5

250

50

60

30

20

10

1.0

0.1

1.0

150

250

30

40

30

20

1.0

150

1.0

15

250

mA

mA

mA

mA

MHz

pF
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V2
NPN 53
POWER 2N6121 thru 2N6123 | o
TRANSISTORS  5\G124 §5
2N6124 thru 2N6126 |23
. NN
. H -
NPN/PNP Complementary Silicon Power Transistors employ- . -
ing Epi-Base Mesa Technology. These devices are designed Cog\plem_?_ntary Silicon 5T
and manufactured using National’s ‘““Epoxy B Concept.” g‘\llv\!‘zrtts;;nzz:o;s E E
They feature exceptional reliability and are especially useful p
in applications involving repeated on-off operation where NN
wide temperature excursions are anticipated. 2 2
oo
A A
NN
oOw
8 g
C
E
Package 37 .
T0-220
Maximum Ratings
: 2N6121 2N6122 2N6123 .
Parameter Symbol IN6124 IN6125 IN6126 Units
Collector-Base Voltage Vee 45 A 60 80 v’
Collector-Emitter Voltage Veeo 45 60 80 \%
Emitter-Base Voltage Ve \
Collector Current {continuous) e 4 A
Base Current Ig 1 A
Power Dissipation (T¢ = 25°C) Pt 40 w
Derating Factor 1/6,¢c : 320 MW/°C
Temperature Range : Ty Tstg -65 to +150 °c
Typical Performance Characteristics Physical Dimensions
' TO-220
- 0.395-0.405
Safe Operating Area Curve Thermal Derating Curve {10 033-10.287) 0.175-0.185
W T 50 0.100-0.120 0.133-0.147 [ st
ErDLSE EU = {2:540-3.048) E531-3738) | 0030-0085
. FPULSE CURVES APPL ] .;J-- : o i A; oA mINCEEE
2 1 I LT 1 OTm |
n D N2 i 0.560-0.625 RAD
1 < & E {14 228-15.475), 230 ]// 0230-0270
£ ,}’Q_ £ L Smells 2 s 1 (& 925858
S 1 2 s i 2PLACES
= oA s 2 '
g ) ‘.’3” g \T\CASE § (&i?__‘:s::s, L V 0.012-0.025
F N2 g N w5083 || |
T aaram) L FT) \\ | %’I e
< 2N6122—] TAMBIENT 0.020-0.035 |
01 nezay — {0:508-0359)
1.0 10 100, 0 25 50 75 100 125 150 0.080-0.110 L
VgE - COLLECTOR TO EMITTER VOLTAGE -V T - TEMPERATURE - °C (2.286-2.798)
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Electrical Characteristics (T¢ = 25°C unless noted)

NPN 2N6121 thru 2N6123
PNP 2N6124 thru 2N6126

Ic=100mA, Vgg =2V, f= 1 kHz

Parameter Symbol Min. Max. Units

Collector Sustaining Voltage Vceo . \
Ic=100mA, Ig=0 2N6121, 24 45

2N6122, 256 60
2N6123, 26 80

Collector Cutoff Current Iceo mA
Vce = Vgeo Rated, Ig=0 1.0

Collector Cutoff Current lceEx mA
Vce = Veeo Rated, Vgg = 1.5 V (off) 0.1

Collector Cutoff Current lcex mA
Ve = Veeo Rated, Vegg = 1.6 V (off) 2.0
Tc=125°C

Collector Cutoff Current lcBo mA

" Vce = Vceo Rated, Ig =0 0.1

Emitter Cutoff Current leBO mA
Veg=5V,Ic=0 1.0

DC Current Gain hEgq
lc=15A Vcg=2V 2N6121, 22, 24, 25 20 100

2N6123, 26 20 80

DC Current Gain hegg
Ic=4A V=2V 2N6121, 22, 24, 25 10 -

2N6123, 26 o 7 -

Collector Saturation Voltage VGE(s) \
lc=1.5A,1g=0.15A 0.6
Ic=40A1g=1A 1.4

Base-Emitter "ON" Voltage VBE(ON) \
Ic=1.5A, Veg=2V 1.2

Gain-Bandwidth Product fr w MHz
lc=1A Vge=4V,f=1MHz 25

Small Signal-Current Gain hte

25
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POWER
TRANSISTORS

NPN/PNP Complementary Silicon Power Transistors employ-

ing Epitaxial

Base Mesa Technology. These devices are

designed and manufactured using National’'s ““Epoxy B

Concept.”

They feature exceptional

reliability and are

especially useful in applications involving repeated on-off
operation where wide temperature excursions are anticipated.

NPN

2N6129 thru 2N6131

PNP

2N6132 thru 2N6134

Complementary Silicon
Power Transistors
5 Watts/7 Amps

B
¢ E
Package 37
TO-220

Maximum Ratings

Parameter Symbol ey | AN | onerst Units
Collector-Base Voltage Vs 40 60 80 \Y
Collector-Emitter Voltage Vceo 40 60 80 \
Emitter-Base Voltage VEg 5 5 \Y
Collector Current Ic 7 7 A
Base Current g 3 3 3 A
Power Dissipation (T¢ = 25°C) Pt 50 50 50 w
Derating Factor 116 3¢ 400 400 400 Mw/°C
Temperature Range Ty, TstG -651to +150 | -65 to +150 | -65 to +150 °c

Typical Performance Characteristics

Safe Operating Area Curve

10 T "
T HT-
N T

@ NG5 mN—HY
=
< [——DC OPERATI!
= A\
2
]
&
E
g =
e AN
5
2
]
a L T<150°C \
e CURVES APPL
& [~ BELOW RATED
- Lvceg

01 | 111

10 10 100

Vce — COLLECTOR TO EMITTER VOLTAGE ~V

Py - POWER DISSIPATION - WATTS

Thermal Derating Curve

TO-220

0395-0 405

0.100-0.120
(2.540-3.048)

{10 033-10.287)
0.139-0.147

RAD

(3.531-3.734)*
DIA 5
0.025

1 ]__<:) (0 635)
0560-0 625 0250 i

Physical Dimensions

0.175-0.185
L
(4.445-2699)
- 0.030-0.055
BINCEEED

TCASE

YAMBILENT
t

0 25 50 75 100 125 150

T~ TEMPERATURE - °C

(6.350)
Max

{14.224-15.875) ——
123

]
0500-0.562
{iz70-1a275)

0.045-0.050
114315287
0.020-0.035
{0508-0.885)
0.090-0.110
{2286-2793)

-

P
2PLACES
0012-0.025
{0 305-0.635)
|

0.080-0.115

0230-0.270
(5.892-6 858)

| (2.032-2.921)

L
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Electrical Characteristics (T¢ =25°C uniess noted)

NPN 2N6129 thru 2N6131
PNP 2N6132 thru 2N6134

Parameter Symbol Min Max. Units
Collector Sustaining Voltage Vceo \%
Ic=100mA, Ig=0 2N6129, 32 40
2N6130, 33 60
2N6131, 34 80
Collector Cutoff Current Iceo mA
Vce = Vceo Rated, 1Ig =0 2
Collector Cutoff Current lcex mA
Vce = Veeo Rated, Vgg = 1.5 V (off) 0.2
Collector Cutoff Current lcex mA
VCE = VCEO Rated, VEB = 1.5V (off) 2
Tc=125°C
Collector Cutoff Current lceo mA
Veg = Veeo Rated, Ig =0 0.1
Emitter Cutoff Current lego mA
Veg=5V,Ic=0 1
DC Current Gain hEgq
" lg=25A, Vg =4V 20 100
DC Current Gain
Ic=7.0A, Vg =4V 2N6129, 30, 32, 33 7 -
2N6131, 34 5 -
Collector Saturation Voltage VcE(s) \
Ic=7.0A,1g=3A 2N6129, 30, 32, 33 - 1.4
: 2N6131, 34 - 2.0
Base-Emitter ““ON" Voltage VBE(ON) \
lc=25A, Vcg=4V 2.0
Gain Bandwidth Product fr MHz
Vee=4V,Ic=1Af=1MHz 2.5
Small Signal Current Gain hye
Vece=4V, lc=100mA, f=1kHz 25
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POWER 2N6288 thru 2N6293

TRANSISTORS

NPN Power Transistors employing Epitaxial Base Mesa NPN Sili
Technology. These devices are designed and manufactured flicon
. d B p X Power Transistors
using National’s “Epoxy B Concept.” They are especially 40 Watts
useful in applications involving repeated on-off operation
where wide temperature excursions are anticipated. The 2NG288 2N6289
devices are offered with straight leads or pre-formed for 2N6290 2N6291
insertion into TO-66 sockets. 2N6292 2N6293
c
B
¢ E
B
E
TO-220AB TO-220AA
Maximum Ratings
2N6288 2N6290 2N6292 .
Parameter Symbol IN6289 2N6291 2N6293 Units
Collector-Base Voltage Ves 40 60 80 \
Collector-Emitter Voltage Vceo 30 50 70 \%
Emitter-Base Voltage Ves 5 \%
Collector Current (continuous) Ic 7 A
Base Current (continuous) Ig 3 A
Power Dissipation  (T¢ = 25°C) Py 40 w
(Ta=25°C) 1.8
Temperature Range Ty, TsTG -65 to +150 °c
Thermal Resistance 0)c 3.125 °c/w
27N 69.4

Typical Performance Characteristics

Physical Dimensions
T0-220AB

C 9330403

0160-0120

Erearn

fiog33-

8133-0187 o

wan 0175 u155
e

0030-285

govIm | {_ omoaws
/nm [} @
0 =

" : 1/ i
Safe Operating Area Curve Thermal Derating Curve D7 |
s | | omstean
B SrTE=: e & ol r [
FlconTinuoUs) " L‘*"’ zhaces
g % t 50 %) 0012 0025
g 3 £ s
U & | 004520660 | 00302115
E 2, z @ B dort -
£ g waoe | L]
2 a0 % 30 P S
g VeEQ MAX = -30 V—3 a \TBASE -
5 (26110, 2N6111) 3 g N
E Jobideb Hemenand E AN TO-220AA
a Vgeg MAX =-50 V, = o 0175-2185
I ,(vz. 6108, 206103) & 10 \\ 03950405 "l ™ wwsem)
2 CEQ MAX = -7 ) H noo-tozen 00305 05
(2NG105, 2N6107) 2 TAMBIENT - 1380347 @
-0.1 RN 9 L P T 3531 -3730) 1 0230-5270
-1.0 -10 -100 0 % 0 75 100 125 150 s soan / oA | Eoea
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2N6288 thru 2N6293

Electrical Characteristics (T¢ = 25°C unless noted)

\

Parameter

Symbol

2N6292/93

2N6290/91

2N6288/89

Min.

Max.

Min.

Max.

Min.

Max.

Units

~ Collector-Emitter Sustaining Voltage

lc=100mA, Ig=0

Collector-Emitter Sustaining Voltage
Ic =100 mA, Rgg = 100 £

Collectpr Cutoff Current
Veg=60V,iIg=0
Vce=40V,Ig=0
Vecg=20V, lg=0

Collector Cutoff Current
Vee =75V, Vgg = 1.5V (off)
Vce =56V, Vgg = 1.6 V (off)
Vee =37.5V, Vgg = 1.5 V (off)

Collector Cutoff Current @ T = 150°C
Vee =70V, Vgg = 1.5V (off)
Vce =50V, Vgg = 1.5 V (off)

Vee =30V, Vge = 1.5 V (off)

Emitter Cutoff Current
VEB =5V, IC =0

DC Current Gain
Veg=4V,Ic=2A
Vece=4V,Ic=25A
Vece=4V,Ic=30A
VCE=4V, |c=6.5A

Collector Saturation Voltage
Ic=2.0A, Ig =200 mA
Ic=25A, Ig=250mA
Ic=3.0A, Ig =300 mA
lc=6.5A,1g=163A

Base-Emitter “ON'" Voltage
Vee=4V,Ic=2A
Vee=4V,Ilc=25A
Vee=4V,Ic=3.0A

Small Signal Current Gain
Vee=4V,Ic=0.5A, f=50 kHz

Gain Bandwidth Product
Vee=4V,lc=05A,f=1MHz

Collector-Base Capacitance
Veg =10V, f=1MHz

Vceo
Vcer

Iceo

lcex

IcEX

leso

hre

VcE(s)

VBE(ON)

hee
fr

Cob

70

80

30

20

1.0

150

1.5

250

50

60

30

20

1.5

250

30

40

30

20

150

1.0

250

mA

mA

mA

mA

MHz

pF
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NPN
POWER MJES0O thru MJESO3

- TRANSISTORS  pnp
MJE700 thru MJE703

NPN/PNP Complementary Silicon Darlington Power Tran- Complementary
sistors employing Epitaxial Base Mesa Technology. This Silicon Power
series is designed to replace discrete driver and output Transistors
stages in complementary audio amplifier applications. 40 Watts/4 Amps

The MJE700-703 and MJE800-803 family features
National's TO-126 package which is designed and manu-
factured using National’s ““Epoxy B Concept.”” The ‘“Epoxy
B Concept” offers exceptional reliability in applications /
involving repeated on-off operation where wide tempera-
ture excursions are anticipated.

o>
2%
vZ
==
mm
~N 0
QO
oo
[
=3
==
mm
S
Ww

B
C
E Package 38
. . TO-126
Maximum Ratings
P " Symbol MJE700, MJE701 | MJE702, MJE703 Uni
arameter ymbo MJE800, MJESO1T | MJE802, MJES03 nits
Collector-Base Voltage VB 60 80 \
Collector-Emitter Voltage Vceo 60 80 \Y
Emitter-Base Voltage Ve 5 5 \Y
Collector Current (continuous) Ic 4.0 4.0 A
Base Current Ig 100 100 mA
Power Dissipation  (T¢ =25°C) Pr 40 40 w
(Ta =25°C) 1.5 15 w
Temperature Range T4, Tstg —-5510 +150 -55 to +150 °c
Thermal Resistance, SOy 3.125 3.125 °c/w
: 04a 83.3 83.3 °c/w
Connection Diagrams ; Physical Dimensions
. TO-126
0.290-0.310
(1.366-7.874)
0.145-0.155
’ ‘ ™ Ge8-3937)
PNP NPN 0.148-0.150 ) N
COLLECTOR COLLECTOR Ao e N
(3.028-3.302) =
1 | @ mn.us
Q (10795-11.049)
123 1]
Iyl
o085 0095 || _0605-0655
m) (15.367-16.637)
0.091-0.097 I 0.015-0.025
@azam [ T T Y]
0.020-0.026
{0508-0660) || 0.095-0005 g gac o nce
)\ A 0.025-0.035 __l (2413-266)) (1333 7397)
EMITTER EMITTER (0635-0888)
- I 3
Pin 1. Emitter
2. Collector
3. Base
When mounting the device, torque not to exceed
6.0 1n Ib.
If lead bending 1s required, use suitable clamp o1
\ other supports between transistor case and point
of bend.
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NPN MJE8OO thru MJE8S8O3
PNP MJE700 thru MJE703

Electrical Characteristics (T¢ =25°C unless otherwise noted.)
Characteristic Symbol Min Max Units
OFF CHARACTERISTICS
Collector-Emitter Breakdown Voltage (Note 1) ) BVceo Vpe
(lc =50mApg, Ig =0) MJE700, MJE701, MJE8OO, MJE8O1 60 —
MJE702, MJE703, MJEBOZ, MJE803 80 —
Collector Cutoff Current "~ lceo MADC
(Vce =30Vpg, Ig =0) MJE700, MJE701, MJE80O, MJE8O1 - 500
(Vece =40Vpg, 1 =0) MJE702, MJE703, MJE802, MJEBO3 — 500
Collector Cutoff Current lcso mApc
(Vcg = Rated BV¢eo, g =0) - 0.2
(Vg = Rated BVcep, Ig =0, T = 100°C) - 2.0
Emitter Cutoff Current - leBO mApc
(Vgg =5.0Vpg, Ic =0) - 2.0 .
ON CHARACTERISTICS
DC Current Gain (Note 1) hee -
(lc = 1.5Apc, Vce =3.0Vpe) MJIE700, MJE702, MJ+800, MJEBO2 750 —
(Ic =2.0Apc, Vce =3.0Vpc) MJE701, MJE703, MJEBO1, MJESO3 750 - )
Collector-Emitter Saturation Voltage (Note 1) VCE(sat) Vpe
(lc =1.5Apc, Ig =30mApc) MJIE700, MJE702, MJEBOO, MJEB02 - 25
(lc =2.0Apc. Ig =40mApc) MJE701, MJE703, MJEBOD1, MJEBD3 - 2.8
Base-Emitter On Voltage (Note 1) . VBE(on) Vbe
(Ic = 1.5Apc, Vce =3.0Vpe) MJE700, MJE702, MJEBOO, MJEBO2 - 2.5
(lc =2.0Apc, Vce =3.0Vpe) MJE701, MJE703, MJE8O1, MJEBO3 - 2.5
Parallel Diode Forward Voltage Drop Vg Vpe
(Ic =-4A, 1g =0) - 5.0
DYNAMIC CHARACTERISTICS
Small Signal Current Gain he -
“C = 1-5ADC: V.CE = 3'OVDC: f=1.0MHz) 1.0 -
NOTES: 1. Pulse Test: Pulse width < 300us, duty cycle < 2.0%.
Typical Characteristic Curves  (T¢ = 25°C unless otherwise noted.)
MJE700—MJE703
g g
1 Fge-3v = g e l 3| A —Ic/||a='zall1
w = 2 v E]
X 50 — 125°C g - VCE ’ E s
0 74 a &
S 20 o= \ S ! P4 EZw
2 o LA 75°C E 4 g§=° )
~ L 7 " 3 L4+25°C S w 9
z yan Y % 16 - U'r!/ / 5 g 15 +95°C L7
Zos ~ £ s %3 P
5] N-40°C = 25
2P AN Ry = 5" S 1 v g
g \ . i
Z o 1 s 3 s
0.1 05 10 50 10 g 05 10 50 10 & 01 10 50 10
I - COLLECTOR CURRENT (AMPERES) 2 Ic - COLLECTOR CURRENT (AMPERES) I¢ - COLLECTOR CURRENT (AMPERES)
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Typical Characteristic Curves (Continued)

MJEB800—MJEB03

w VeE=3V
=
o 50
w
a
2
= 20
w L
S g0 p—125°C_j
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= >4 sy
£ us g i
E - '/ % A
<
o -40°C
£ 02 p < ”H
=

01

0.1 1.0 10.0
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NPN MJE8OO thru MJE8BO3

PNP MJE700 thru MJE703

Switchivng Time Test Circuits
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' POWER

NPN
2N6037 thru 2N6039
TRANSISTORS  pnp
2N6034 thru 2N6036

NPN/PNP Complementary Silicon Darlington Power Tran-

. . Lo . Complementar
sistors employing Epitaxial Base Mesa Technology. This Sili(!)on Powery
series is designed for general purpose amplifier and low Transistors

speed switching applications.

The 2N6034-39 family features National’s TO-126 package
which is designed and manufactured using National’s
“Epoxy B Concept.” The ""Epoxy B Concept” offers
exceptional reliability in applications involving repeated
on-off operation where wide temperature excursions are
anticipated.

40 Watts/4 Amps

o2z
27
T2
NN
Z22
o
38
B
55
cc
NN
55
lefe)
@@
o ©

B
E Package 38
. N TO-126
Maximum Ratings
2N6034 2N6035 2N6036 .
Parameter Symbol 2N6037 IN6038 2N6039 Units
Collector-Base Voltage Ves 40 60 80 \
Collector-Emitter Voltage VcEeo 40 60 80 \%
Emitter-Base Voltage VEs 5 5 5 \
Collector Current (continuous) o 4.0 4.0 4.0 A
(peak) 8.0 8.0 8.0 A
Base Current Is 100 100 100 mA
Power Dissipation (T¢ = 25°C) Pr 40 40 40 w
(Ta =25°C) 1.5 1.5 1.5 w
Temperature Range Ty, TstG -65 to +150 |-65 to +150 | -65 to +150 °c
Thermal Resistance 0ic 3.125 3.125 3.126 °c/w
01 83.3 83.3 83.3 - °c/w
Connection Diagrams Physical Dimensions
TO-126
0290-0.310
(1.366-7.874)
' N I 0.145-0.155
(3.683-3.937)
PNP 0.148-0.150
COLLECTOR COLLECTOR 0.420-0130 AL
9 {3.048-3.302)
® 042510435
|||

EMITTER

EMITTER

0.091-0.087

e ] e
(2.311-2.464)

1

0.085-0.095
(2.159-2.413)

0.605-0 655
(15.367-16.637)

0.015-0.025

T 03s1-06%)

0.020-0.026
{0.508-0650) |

0.025-0.035

{0635-0889)

0.095-0.105 g 04c_p 055
(2413-2667) {73a3-7307)

e

T

Pin 1. Emitter
2. Collector
3. Base

When mounting the device, torque not to exceed
6.0in Ib.
If lead bending is required, use suitable clamp or
other supports between transistor case and point
of bend.
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Electrical Characteristics (Tc = 25°C unless otherwise noted.)

/

NPN 2N6037 thru 2N6039
PNP 2N6034 thru 2N6036

| symbot [ min Max Units
OFF CHARACTERISTICS ‘
Collector-Emitter Sustaining Voltage VCEO(sus) \/DC
(lc = 100mApc, Ig =0 2N6034, 2N6037 40 -
: 2N6035, 2N6038 60 -
2N6036, 2N6039 80 —
Collector Cutoff Current lceo mApc
(Vce =20Vpg, Ig =0) 2N6034, 2N6037 — 0.5 ‘
(Vce =30Vpg, Ig =0) 2N6035, 2N6038 - ‘0.5
(Vcg =40Vpc, 1Ig =0) 2N6036, 2N6039 — 0.5
Collector Cutoff Current . lcex ‘ mApc
(Vce =40Vpe, Vee(off) = 1.5Vpe)  2N6034, 2N6037 - 0.5
(Vce = 60Vpe, Vee(off) =1.5Vpc)  2N6035, 2N6038 - 0.5
(Vce =80Vpe, VBE(off) = 1.6Vpc)  2N6036, 2N6039 - 0.5
(Vce =40Vpc, VeE(of) = 1.5Vpc, '
Tc =125°C) 2N6034, 2N6037 - 2.0
(Vce = 60Vpc, VeEe(orn) = 1.5Vpce,
Tc = 125°C) ) 2N6035, 2N6038 - 2.0
(Vce =80Vpc, Vaeiotf) = 1.5Vpc,
Tc = 125°C) 2N6036, 2N6039 - 2.0
Collector Cutoff Current Icso mApc
(Veg =40Vpg, g =0) 2N6034, 2N6037 - 0.5
(Veg =60Vpe, Ig =0) 2N6035, 2N6038 — 0.5
(Veg =80Vpg, lg =0) 2N6036, 2N6039 - 0.5
Emitter Cutoff Current lego mApc
(Vgg =5.0Vpg, Ic =0) - 2.0
ON CHARACTERISTICS ’
DC Current Gain hee . —
(Ic =0.5Apc, Vce=3.0Vpe) } 500 -
(Ic =2.0Apc, Vce =3.0Vpc) 750 15,000
(lc =4.0Apc, Vce =3.0Vpe) 100
Collector-Emitter Saturation Voltage ? VeE(sat) . Vpe
(Ic=2.0Apc, Ig =8.0mApc) : . - 2.0
(lc =4.0Apc, Ig =40mApc) - 3.0
Base-Emitter Saturation Voltage VBE(sat) Vpe
(lc =4.0Apc, Ig =40mApc) - 4.0 ’
Base-Emitter On Voltage VBE(on) Vpe
(lc = 2.0Apc, VCE = 3-0VDC) — 2.8
Parallel Diode Forward Voltage Drop Ve ) Vpe
(ic=-4A,1g=0) - 5.0
DYNAMIC CHARACTERISTICS B
Magnitude of Small-Signal Current Gain lheel
(Ic =0.75Apc, Vce = 10Vpg, f = 1.0MHz) ) : 25 - =
Output Capacitance ) ) Cob ‘ pF
(Veg =10Vpe, lg =0, f=0.1MHz) 2N6034, 2N6035, 2N6036 - 200
" 2N6037, 2N6038, 2N6039 - 100

* Indicates JEDEC Reégistered Data.
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Switching Time Test Circuits
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NPN 2N6037 thru 2N6039
PNP 2N6034 thru 2N6036

)

Typical Characteristic Curves (Tc = 25 °C unless otherwise noted.)

2N6034, 2N6035, 2N6036
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POWER

NPN
2N3713 thru 2N3716
TRANSISTORS PNP
2N3789 thru 2N3792

v
270
vZ
NN
22
wWw
o
ow
'.'.FF
33
::

N
B2
oW
aN
‘D—L
NQ

NPN/PNP complementary silicon power transistors are for "
medium-speed switching and amplifier applications. Complementary Silicon
Power Transistors
150 Watts
. Package 98
B TO-3

Maximum Ratings (T¢ = 25°C unless otherwise noted)

2N3713, 2N3715 2N3714, 2N3716
' 4 g UNIT
PARAMETER SYMBOL 2N3789, 2N3791 2N3790, 23792 !
Collector-Base Voltage . \el:} . 80 100 \
Collector-Emitter Voltage VCEO 60 80 \
Emitter-Base Voltage VEB 7.0 7.0 \
Collector Current Ic 10 10 A
Base Current (Continuous) IB 4.0 : 4.0 A
Power Dissipation Pp 150 150 w
Thermal Resistance 0yc 1.17 1.17 °c/w
Junction Operating and T4, TSTG - —65 to +200 —65 to +200 . °c
Storage Temperature Range
Typical Performance Characteristics
Safe Operating Area 2N371‘3, - Safe Operating Area 2N3714,
2N3715, 2N3789 and 2N3791 2N3716, 2N3790 and 2N3792
"; NSRS S < 50 us ”;' B e s "‘g 50 us =
z NN z B G N N L T
2 05 —oc 10 s NN 7 20— g s O\
\— 500 s —| 500
g N ] g, NEAD (S
o 2 1 ms = 2 DCTOS\\) 1ms
’ E 1 \_ E 1 " \x \‘ \u
5 0 t 5 o AN
R 2o N\
8 0 S 03 :
02 PR J
0.1 0.1

0 10 20 30 40 50 60 70 80 10 20 30 40 50 60 70 86 90
Vge - COLLECTOR-EMITTER VOLTAGE (V) Vgg — COLLECTOR-EMITTER VOLTAGE (V)
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Electrical Characteristics (T¢ = 25°C unless otherwise noted)
4 c

NPN 2N3713 thru 2N3716
PNP 2N3789 thru 2N3792

PARAMETER SYMBOL MIN MAX UNIT
Collector-Emitter Sustaining Voltage (Note 1) VCEOQ(SUS) \
(Ic=20mA, 1g=0) 2N3713, 2N3715, - 60
2N3789, 2N3791
2N3714, 2N3716, 80
2N3790, 2N3792
Collector-Emitter Cutoff Current ICEX mA
(VGE = 80V, VBg =—1.5V) 2N3713, 2N3715, 1.0
2N3789, 2N3791
(Vcg = 100V, VBE = —1.5V) 2N3714, 2N3716, 1.0
2N3790, 2N3792
(VCE =60V, Vg = -1.5V, Tc = 150°C) 2N3713, 2N3715, 10
2N3789, 2N3791 5.0
(VcE = 80V, VBE = 1.6V, Tc = 150°C) 2N3714, 2N3716 10
2N3790, 2N3792 - 5.0
Emitter- Base Cutoff Current IEBO mA
(VEB=7V) 5.0
DC Current Gain (Note 1) hFE
(Ic=1A, VGE = 2V) 2N3713, 2N3714, 25 90
2N3789, 2N3790
2N3715, 2N3716, 50 150
2N3791, 2N3792
(Ic=3A, VCE = 2V) 2N3713, 2N3714, 15
2N3789, 2N3790
2N3715, 2N3716, 30
2N3791, 2N3792
Collector-Emitter Saturation Voltage (Note 1) ' VCE(SAT) \Y
(Ic = 4A, Ig = 0.4A) 2N3789, 2N3790 1.0
(lc=5A, Ig =0.5A) 2N3713, 2N3714 1.0
2N3715, 2N3716 0.8
2N3791, 2N3792 1.0
Base-Emitter Saturation Voltage (Note 1) VBE(SAT) \
(Ic=4A, 1g = 0.4A) 2N3789, 2N3790 2.0
(lc=5A, Ig =0.5A) 2N3713, 2N3714 2.0
‘ 2N3715, 2N3716, 15
2N3791, 2N3792
Base-Emitter Voltage (Note 1) VBE \Y
(Ic=3A,Vcg=2V) 1.5
Current Gain—Bandwidth Product fr MHz
(VCE =10V, Ic=05A, f=1MHz) 4.0
Small Signal Current Gain hte
(VCE = 10V, Ic = 0.5A, f = 1 MHz) 4.0

Note 1: Pulse test — bulse width < 300 us, duty cycle < 2%.
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Typical Performance Characteristics (Continued)

2N3713 thru 2N3716

DC Current Gain vs Collector DC Current Gain vs Collector
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NPN 2N3713 thru 2N3716
PNP 2N3789 thru 2N3792

Physical Dimensions

1.550 ‘
(30.37) 0.250-0.300

0.185 0.830

it —-I |- l {6.350-7.620)
21.082)

(4'6{99) eioe . 0.640-0.480)

{arze1za82)

I 00330043 |
SEATING MZ)—T

PLANE

0.420-0.440
04510161 {10.668-11.176)
(3.335-4.039)\ ‘o
1.050
© ® _
20 {2667)
0210-0.220°F T
(5.334-5.588) S ey I
— (16.637-17.145)
1.177-1.197 1 — Emitter
(29.896-30.404) 2 — Base

Case — Collector

TO-3 Metal Can Package 98
Order Number 2N3713, 2N3714, 2N3715, 2N3716,
2N3789, 2N3790, 2N3791 or 2N3792
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POWER

NPN
2N5873, 2N5874
TRANSISTORS PNP
- 2N5871, 2N5872

These complementary silicon power transistors .are

designed for general purpose power amplifier and switching Complementary Silicon
applications. Power Transitors

115 Watts

B Low collector-emitter saturation voltage—VCE(sat)
1.0 Vpc max, @ Ic=4.0 Apc

8 | ow leakage current — IcEX = 0.25 mApC max
& Excellent dc current gain—hpg = 20 min, @ I¢

¢.8SNZ ‘LL8SNZ dNd
¥2.8SNZ ‘€.8SNC NdN

2.5ADC
@ High current gain—bandwidth product—fT = 4.0 MHz @
Ic=0.25 Apc
Package 98
T0-3
Maximum Ratings
2N5871 2N5872
PARAMETER SYMBOL IN5873 JN5874 UNIT
Collector-Emitter Voltage VCEO 60 80 \
Collector-Base Voltage el 60 80 v
Emitter-Base Voltage VEB 5.0 : 5.0 \Y%
Collector Current—Continuous Ic ‘ 7.0 7.0 A
Peak ) 15 _ 15 A
Base Current IB 2.0 2.0 A
Total Device Dissipation @ Tg = 25°C Pp 115 w
Derate above 25°C N 0.658 w/°C
Operating and Storage Junction T4, TSTG -65 to +200 -65 to +200 °c
Temperature Range .
Thermal Characteristics
PARAMETER SYMBOL MAX UNIT
Thermal Resistance, Junction to Case 0ic 1.52 °c/w

Note 1: Indicates JEDEC regjstered data. All above values meet or exceed present JEDEC registered data.
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Electrical Characteristics (T¢ =25°C, unless otherwise noted)

NPN 2N5873, 2N5874
PNP 2N5871, 2N5872

PARAMETER SYMBOL L MIN MAX UNIT
OFF CHARACTERISTICS
Collector-Emitter Sustaining Voltage (Note 1) VCEO(sus) ‘ \
(Ic=100mA, ig=0) ‘ 2N5871, 2N5873 60
2N5872, 2N5874 80
Collector Cutoff Current Icéo mA
(Vce =30V, Ig=0) 2N5871, 2N5873 05
(Vce =40V, 1g=0) 2N5872, 2N5874 0.5
Collector Cutoff Current ICEX mA
(VCE = 60V, VBE(OFF) = 1.5V) : 2N5871, 2N5873 0.25
(VCE = 80V, VBE(QFF) = 1.6V) 2N5872, 2N6874 ‘ 0.25
(VGE = 60V, VBE(OFF) = 1.5V, Tg = 150°C)  2N5871, 2N5873 2.0
(VGE = 80V, VBE(OFF) = 1.5V, Tg = 150°C)  2N5872, 2N5874 i 2.0
Collector Cutoff Current IcBo mA
(Ve =60V, Ig=0) 2N5871, 2N5873 0.25
(Ve =80V, IE=0) 2N5872, 2N5874 0.256
Emitter Cutoff Current IEBO 1.0 mA
(VEB = 5.0V, Ic=0)
ON CHARACTERISTICS
dc Current Gain (Note 1) hEE
(Ic=0.5A, VCE = 4V) : 35
(Ic=2.5A, VCE = 4V) 20 100
(Ic=7A,VcE=4V) 4.0
Collector-Emitter Saturation Voltage (Note 1) VCE(sat) \
(Ic=4V, 1g=0.4A) 1.0
(Ic=7A, Ig = 1.75A) " , 20
Base-Emitter Saturation Voltage (Note 1) VBE(sat) 25 \
(Ic=7A,1g=1.75A)
Base-Emitter ON Voltage (Note 1) VBE(on) 1.5 \%
(Ic=2.5A, VGE = 4V)
DYNAMIC CHARACTERISTICS
Current-Gain—Bandwidth Product (Note 2) fr 4.0 MHz
(lc =0.25A, VCE = 10V, fiest = 1 MHz)
Output Capacitance Cob pF
(Vg =10V, IE=0, f =1 MHz) 2N5871, 2N5872 300
: 2N5873, 2N5874 1 200
Small-Signal Current Gain hfe 20
{lc=0.5A, VCE =4V, f=1kHz)

*Indicates JEDEC registered data
Note 1: Pulse test: pulse width < 300 us, duty cycle < 2%.
Note 2: fy = |hfel * frest-
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Typical Performance Characteristics 270
Maxil Power Di -—h a
vs Case Temperature . Safe Operating Area -
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03 (SINGLE PULSE) L
CURVES APPLY BELDW RATED Vg '
[} 0.2
0 25 50 75 100 125 150 175 200 5 7 10 20 30 50 70 100
Tg - CASE TEMPERATURE (°C) VgE -~ COLLECTOR-EMITTER VOLTAGE (V)
DC Current Gain vs Collector DC Current Gain vs Collector
Current 2N5871, 2N5872 Current 2N5873, 2N5874
500 i I } 1T 500 “ i T TT
300 —t—t Ve =4V 300 Vg =4V -H
= Ty=150°C i = [l S~ e
£ 200 | Z 200 HT=150'CT Y
< < N
< a1 N\"N =} \.\
S 100 f1y-25c ~ Z 10 : <
w Sy w T ——T)=25"C
z N = [ J N
3 50 [ Ty=-85C ER 1 N
P} iin NN o I N
8 3 N 8 30 g P
b2 % Ty=-55°C
g o Ny = N
= N = \\
10 10
5 5
0.070.1 020305071 2 3 57 00701 0203 05071 2 3 57
Ig - COLLECTOR CURRENT (A) Ig - COLLECTOR CURRENT (A)
Forward Characteristics Forward Characteristics
vs Collector Current vs Collector Current
2N5871, 2N5872 2N5873, 2N5874
2 T 2 T
HT1y=25°C : H Ty=25"C
16 16
g 1 s
et
o 12 w12
= L vagsan @1cg - 1042 2 Hrv @igig=10 7’/
2 2 = BE(SAT) @lc/lB =
5 8 S s Lt
> BT Ugg @ Vge =4V N B FTVgE @ VgE = 4V r7zr
04 ot 04 <
L1 VeE(saT) @ ic/lg = 104 HH
0 LT 0
00701 0203 05071 2 3 57 00701 0203 05071 2 3 57
Ig ~ COLLECTOR CURRENT (A) Ig - COLLECTOR CURRENT (A)
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NPN 2N5873, 2N5874
PNP 2N5871, 2N5872

Physical Dimensions

1.560
- ‘z";;z’ 0.250-0.300
. 0830 6.350-7.620
{4.699) _’.‘ (21.082) l ¢ !
| 0.440-0.480)
- { 11.176-12.192)
I 0.039-0.083 |-
SEATING {0.991-1.092)
PLANE
0.420-0.440
01510161 {10.668—11.176)
(3.835—4.089)\ "o
1.050
e ® —
20 {26.67)
0210-0220] ¥
(5.334-5.588) ] 0.655-0.675
7 {16.637-17.145)
1.177-1.197 )
) 1 — Emitter
{20.896-30.404) 2 — Base

Case — Collector

TO-3 Metal Can Package 98

Order Number 2N5871, 2N5872,

2N5873 or 2N5874
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POWER DND881, 2N5882
TRANSISTORS  5REs70, 2nssso

These complementary silicon high power and power

transistors are designed for general-purpose power ampli- Complementary Silicon
fier and switching applications. Power Transistors
160 Watts

@ Collector-emitter sustaining voltage
VCEOQ(sus) = 60V min — 2N5879, 2N5881
= 80V min — 2N5880, 2N5882
8 dc current gain—hfg =20 min @ I¢ = 6A
B Low collector—emitter saturation voltage—VCE(sat) =
1V max@lgc=7A
- @ High current—gain-bandwidth product—fT = 4 MHz
min @ 'C= 1A Package 98
B Recommended for new circuit designs To3

-
>3
o2
N

z>
O
® @
©2
NN
22
(§, 6]
(00 X0 o)
(e o) o)
oN

Maximum Ratings*

PARAMETER SYMBOL ;zzz;i 5:2222 UNIT
Collector-Emitter Voltage VCEO 60 80 \Y}
Collector-Base Voltage ’ \el:} 60 80 \Y
Emitter-Base Voltage VEB 5.0 5.0 \
Collector Current — Continuous Ic 15 15 A

Peak 30 30
Base Current B 5.0 5.0 A
Total Device Dissipation @ Tg = 25°C Pp 160 160 ‘ W
Derate above 25°C 0.915 0.915 w/c
Operating and Storage Junction Ty Tstg —65 to +200 —65 to +200 °c
Temperature Range
Thermal Characteristics

PARAMETER SYMBOL MAX UNIT

Thermal Resistance, Junction to Case 0J4c 11 °c/w

Indlcates JEDEC registered data. Limits and conditions differ on some parameters and re-registration reflecting these changes has
been requested. All above values meet or exceed present JEDEC registered data.
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Electrical Characteristics* (T¢ = 25°C unless otherwise noted)

NPN 2N5881, 2N5882
PNP 2N5879, 2N5880

PARAMETER ~symeor | wmin | max | uwit
OFF CHARACTERISTICS )
Collector-Emitter Sustaining Voltage (Note 1) VCEO (sus) \
Ic=200mA, Ig=0) - 2N5879, 2N5881 60
) 2N5880, 2N5882 80
Collector Cutoff Current ) IcCEO . mA
(VCE =30V, Ig=0) 2N5879, 2N5881 1.0
(VCE =40V, Ig=0) 2N5880, 2N5882 1.0
Collector Cutoff Current } ICEX mA
(VCE = 60V, VBE(off) = 1.5V) 2N5879, 2N5881 ) 0.5
(VCE = 80V, VBE(off) = 1.5V) 2N5880, 2N5882 0.5
(VCE = 60V, VBE(off) = 1.5V, T¢ = 160°C) 2N5879, 2N5881 5.0
(VCE = 80V, VBE(off) = 1.5V, T¢ = 150°C) 2N5880, 2N5882 : 5.0
Collector Cutoff Current IcBO mA
(Ve =60V, g =0) 2N5879, 2N5881 . 0.5
(Ve =80V, Ig =0) 2N5880, 2N5882 0.5
Emitter Cutoff Current IEBO 1.0 mA
(VEB =5V, Ic=0)
ON CHARACTERISTICS
DC Current Gain (Note 1) . hrg
(Ic=2A,Vcg =4V) 35
(ic=6A, Vcg =4V) 20 100
(Ilc=15A, Vg =4V) 4.0
Collector-Emitter Saturation Voltage (Note 1) . VCE(sat) \
(Ic=7A,1g=0.7A) 1.0
(Ic=15A, Ig = 3.75A) ’ 4.0
Base-Emitter Saturation Voltage (Note 1) VBE(sat) 25 \
(Ic=15A, Ig = 3.75A)
Base-Emitter On Voltage (Note 1) ) VBE(on) 1.6 -V
(ic=6A, VCE = 4V)
DYNAMIC CHARACTERISTICS
Current Gain—Bandwidth Product (Note 2) - ' 7 4.0 MHz
(Ic=1A, VGE = 10V, fiest = 1 MHz)
Output Capacitance Cob pF
(Ve =10V, Ig =0, f =100 kHz) 2N5879, 2N5880 600
2N5881, 2N5882 ‘ 400
Small-Signal Current Gain hfe 20
(Ilc=2A,VgE =4V, f=1kHz)

*Indicates JEDEC registered data
Note 1: Pulse test: pulse width < 300 us, duty cycle < 2%.
Note 2: f1 = |hfel * fiest-
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Typical Performance Characteristics 20
M Power Dissipati Junction Capacitance © =
vs Case Temperature Safe Operating Area vs Reverse Voltage - -

160 100 2
ETy=200°C ' < Ty=25°C NN
140 z B
s J . 22
g N s » = Wlcp
zm N = . g . Rt oo
=4 N £ g w m m m
g w N g 2 s FEEING i
g w N\ g 3 £ N 0 N
I+ \\ 5 2 SNt pnsase = g Cob .} C‘,b‘r"ﬂ'ﬂ o N
w60 w 3 ~ 3
ES \ = 1 ] S 200 ~RN
= el ! . N
140 ‘\ ‘I' 0.5 F———'SECOND BREAKDOWN LIMITED H hd \
&£ 20 o 03 ::33?3»'1‘&'1’.25#’3'35%:,=15 c i 100 F=F e 2N5879, 2045880 (PNP)
02 (SINGLE PULSE) H T ,
01 CURVES APPLY BELOW RATED Vggq - = = = == 2N5881, 2N5682 (NPN)
0 25 50 75 100 125 150 175 200 1 23 5710 2030 5070100 0102 05 1 2 5 10 20 50 100
Tg - CASE TEMPERATURE (°C) Vgg — COLLECTOR EMITTER VOLTAGE (V) VR ~ REVERSE VOLTAGE (V)
DC Current Gain vs Collector DC Current Gain vs Collector
Current 2N5879, 2N5880 Current 2N5881, 2N5882
1k T 1k i
700 VgE =4V 700 Vge=4v I
= 500 - 500
5 300 : S 300 ] Ty = 150°C
£ 200 ¢ = 2 a
= 2 N
o< o«
£ 100 = Z 100 ' ‘\‘
g n NG S n Ty=25"C
TTTIT
T — 5o fii
w . o .0
£ i 0 Ot TN
20 20 ] HH f N\
10 19 L N
0203 05071 23 5710 2 0203 05071 2 3 5710 20
Ig — COLLECTOR CURRENT (A) Ig ~ COLLECTOR CURRENT (A)
Forward Characteristics Forward Characteristics
- vs Collector Current vs Collector Current
2N5879, 2N5880 2N5881, 2N5882
2 T T P
~Ty=25°C - Ty=25°C
16 16
< - Vi
< /7 2 %
S 12 72 w12 v
= \7 @igig = 18] 2
5 BESAT) 0782 E | Versanelong- 102847
g 0.8 S s
4 /) i /
= >
Vae @ Ve =4V Y Vpg @ Vgg =2V i
04 f——++h , 08
Veesar) @ le/lp = 101 LveesaT) @ Ig/s = 10,4
[1] | 0 Ll i +
020305071 23 §710 20 0203 05071 23 5710 20
I — COLLECTOR CURRENT (A) Ig ~ COLLECTOR CURRENT (A)




NPN 2N5881, 2N5882
PNP 2N5879, 2N5880

Physical Dimensions

1.550
(;9';%’ , 0.250-0.300
0.185 D448 {6.350-7.620)
{a.699) 21.082)
__ 0440-0.480)
- _ [azeizien
T 0.039-0.043 |

SEATING (0.991'—-1.092)

PLANE f -
0.420-0.440

(10.668-11.176)

0.151-0.161 —ﬁ
(3.335—4.039)\ e
t o 1.050

16 ' (26.67)
0.210-0.220 1
(5.334-5.588) 0.655-0.675

A {16.637-17.145)

1.177-1.197 1 — Emitter -
{29.896-30.404) 2 — Base

Case — Collector

TO-3 Metal Can Package 98
Order Number 2N5879, 2N5880,
2N5881 or 2N5882
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POWER

NPN

2N6055, 2N6056
TRANSISTORS PNP

2N6053, 2N6054

These Darlington complementary silicon power transistors

are designed for general-purpose amplifier and low-speed Darlington B

switching applications. Complementary Silicon
Power Transistors

® High dc current gain — hFg = 3000 typ @ I; = 4A 100 Watts

® Collector-emitter sustaining voltage — @ 100 mA
VCEO(sus) = 60V min — 2N6053, 2N6055,
2N6298, 2N6300
= 80V min — 2N6054, 2N6056,
2N6299, 2N6301
m Low collector-emitter saturation voltage

VCE(sat) = 2V max @ Ic = 4A ' , o Fockase 98
=.3V max @ Ic=8A

m Monolithic construction with built-in  base-emitter
shunt resistors

v2Z
20
nZ
N

z>
228
00
g1
oo
NN
Z2Z
o2 o))
lole]
g1 on
b

Maximum Ratings*

PARAMETER | svwmor | e Taeosa [
Collector-Emitter Voltage VcEO 60 80 \
Collector-Base Voltage ) VcB 60 80 \
Emitter-Base Voltage VEB 5.0 5.0 \
Collector C'urrent-—Continuous Ic 8.0 8.0 A

—Peak 16 16
Base Current I8 120 120 mA
Total Device Dissipation @ T¢ = 25°C PD : 100 75 W
Derate Above 25°C 0.571 0.428 w/c
Operating and Storage Junction Temperature T4, TSTG —65 to +200 —65 to +200 °c
Range
Thermal Characteristics
PARAMETER SYMBOL . mMAX UNIT
Thermal Resistance, Junction to Case , 0Jc ) 1.75 °cw
*Indicates JEDEC registered data
Schematic Diagrams
COLLECTOR COLLECTOR
zué\:)"s';r' ————— it | zws':llggl‘—'——"‘“"‘ i |

2N6056
BASE

2N6054
I BASE

EMITTER EMITTER




NPN 2N6055, 2N6056
PNP 2N6053, 2N6054

Electrical Characteristics * (T¢ = 25°C unless otherwise noted)

PARAMETER .

SYMBOL

min | wmax |

UNIT

OFF CHARACTERISTICS

Collector-Emitter Sustaining Voltage (Note 1)
(Ic=100mA, Ig =0) 2N6053, 2N6055
2N6054, 2N6056 .

Collector Cutoff Current
(Vce =30V, 1g = 0) 2N6053, 2N6055
(VCe =40V, Ig=0) 2N6054, 2N6056
Collector Cutoff Current

(VcE = Rated VB, VBE(offv) =1.5V)
(VcE = Rated VB, VBE(off) = 1.5V, Tg = 150°C

Emitter Cutoff Current
(VBE=5V,Ic=0)

VCEO(sus)

ICEO

ICEX

1EBO

60
80

0.5
0.5

0.5
5.0

2.0

mA

mA

mA

ON CHARACTERISTICS (Note 1)

dc Current Gain
(Ic=4A, Vcg = 3V)
(Ic=8A,VcE = 3V)
Collector-Emitter Saturation Voltage
(Ilc=4A,1g =16 mA)
(Ic=8A, Ig = 80 mA)
Base-Emitter Saturation Voltage
(Ic=8A, 1Ig =80 mA)

Base-Emitter On Voltage
(Ic=4A, VCE = 3V)

hFE
VCE(sat)

VBE(sat)

VBE(on)

750
100

18000

20
3.0

4.0

2.8

DYNAMIC CHARACTERISTICS

Magnitude of Common Emitter Small-Signal Short-Circuit Current
Transfer Ratio
(lc=3A,Vcg =3V, f=1MHz)
Output Capacitance
(Ve =10V, Ig =0, f=0.1 MHz) 2N6053, 2N6054
2N6055, 2N6056

Small-Signal Current Gain
(lc=3A,Vce =3V, f=1kHz)

Ihfel

Cob

hte

4.0

300

300
200

pF

*Indicates JEDEC registered data
Note 1: Pulse test: pulse width = 300 us, duty cycle < 2%.
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Typical Performance Characteristics 270
Maximum Power Dissipation mc I> m
vs Case Temperature Safe Operating Area Small Signal Current Gain - m
-
100 50— T 10k
l [ | | I T O Ty=200°C 2 et Vee =3 Voe N N
. N I 20} I ImNE T g 5k e =3A
s | 2N6053 THROUGH 2NG056 < = ol 1o e e oC z z
s w T BN = 23:: £ - Tg=25"C
g . A= ] I (o) X))
= 0PN N gtk
£ 60 3 4 X 3 N (@)
3 ‘\ S 2 [ = 500 X
2 g ! S X (8] (4]
a \ 5 1 Ll . 2N6055 —n ! z \\ h
g 40 2 ——= 4. 20605 X 2 W\ m
3 05 } = L
e N 3 i g ﬁ%‘é 3
“= 20 ! 02 = stcono LIMITED —§ - &
o \ =l e = BONDING WIRE LIMITED I
0.1 | === THERMAL LIMITATION @ T = 25 C 2 NGO53, 2NGO53 P
0 0.05 E (SINGLE PULSE) = fI:IIE:IISE.ZNImS:EINIP;\I‘ |
0 25 50 75 100 125 150 175 200 v 23 5710 2030 5070100 12 5 10 20 50 100200 500 1k
T¢ - TEMPERATURE (°C) Vgg — COLLECTOR-EMITTER VOLTAGE (V) f ~ FREQUENCY (kHz)
Junction Capacitance vs dc Current Gain vs Collector . dc Current Gain vs Collector
Reverse Voltage - Current 2N6053, 2N6054 Current 2N6055, 2N6056
oo T Wk S 20k —
= 25" CE™ CE=
et Ty=25°C 10k 10k 1
20l = 2 = T
= e ™ EREAN s 3 )= 150°C =
= gl N e Sl N e sl Ty=25°C)
e N~ N E‘ n a2 N E n 7
S 100 Pk Ny £ o L E afl|EPSAN
g ; s AT s T AW
a ~ [23 / ‘! (%] / ’ﬂ
3 n i S == 2 |
[ b w700 AT1 = —55°C w e 2
e 5 m ‘H‘ l = s A £ 500 A Ty= -5
- ) L1 1T T
T et el il ol 2 muniii
30 200 200
0402 051 2 5 10 20 50 100 01 020305071 2 3 65710 01 020305071 23 5710
VR - REVERSE VOLTAGE (V) Ig ~ COLLECTOR CURRENT (A) Ig ~ COLLECTOR CURRENT (A)
Forward Characteristics vs Forward Characteristics vs
Collector Current 2N6053, Collector Current 2N6055,
2N6054 2N6056
3 T ST
FTy=257C I Ty=25°C
25 / 25
= =
5 2 % g 2
< <
= E
V| Vee =3V -
> 15 [Vee®Vee y4 1S fvpe @Vge-3vIH
> VL 7 > Vot ta) @ Ig/13 = 250 7]
1 VBE(sat) @ Ig/ig = 250_A 1 (R
o5 LVCEla @lg/lp =250 o5 eetsan € e 20]]
0.1 08203 05071 23 51710 6.1 020305071 23 5710
Ig ~ COLLECTOR CURRENT (A) Ig - COLLECTOR CURRENT (A)




NPN 2N6055, 2N6056
PNP 2N6053, 2N6054

Physical Dimensions

1550
(39.37)
0.250-0.300
0.185 0.830 {6.350-7.620
_— ,l Fio |._ {6.350-7.620)
) | 0.440-0.480)
S { 11.176-12.192)

1 00390043 |
SEATING (0.991-1.092)

PLANE f . STYLE 1:

0420-0.440 Pin 1: Emitter
0.161-0.161 (10.668—11.176) 2: Base
Pdebiihdh . Case: Collector
(3.335—4‘039)‘\ @

1.050
2 o P @
0.210-0.220 i
(5.334-5.588) — 0.655-0.675
- (16.637-17.145)
1.177-1.197

(29.896-30.404)

TO-3 Metal Can Package 98
Order Number 2N6053, 2N6054,
2N6055 or 2N6056
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9
Process 35 NPN RF-HF Power Amplifier | S
(1]
(7]
(7]
DESCRIPTION
- @
e Process 35 is a double diffused silicon epitaxial
device. '
s APPLICATION
{@.1805)
This device is designed for use in the output stage
of 4W AM Citizens Band (27 MHz) transmitters
0046 with capabilities to withstand infinite VSWR at
{1168) rated output.
PRINCIPAL DEVICE TYPES:
. | o008 TO-39 MRF8004
(0203 TO-126 MRF472
TO-220 25C1678
N ]
{0.258)
PARAMETER TEST CONDITIONS MIN TYP MAX UNITS
PouT f=27 MHz, I (Avg) =415 mA, (Figure 1) 3.0 3.5 w
n Vee =12V, Py = 0.4W 60 70 %
hte Ic =100 mA, Vg =5V, f= 20 MHz 6.0 12
Cob Veg = 10V 25 35 pF
Hee lc =100 mA, Vg = 1V 30 70 150
Vees Ic = 1.0A, Ig = 100 mA 0.2 0.5
BVcen lc = 1mA, Rgg = 102 65 \
BVego le = 100 uA 3
leeo Veg =40V 10 uA
lceo Vce =40V : , 100 UA
lego Vgg = 2.0V 10 uA
SOA Vee =30V, t=1sec 500 mA
Safe Operating Area Curve Safe Operating Area Curve
10 10
—_ + T0-126] - :‘[0%9
::- 5 702201 E 5 HH
g 1] 2
£ 2 £ 2
2 3 2ND
90 = 10 LIMITED||
§ 05 § 05 ;
S‘ S | THERMALLY'
» L |umtenessc L1
o o LU
1 5 10 50 100 1k 1 510 50 100 1k
Ve —~ COLLECTOR EMITTER VOLTAGE (V) Vg - COLLECTOR EMITTER VOLTAGE (V)
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Process 35

Viersar) — BASE EMITTER

Process 35

Base-Emitter Saturation . Collector-Emitter
Voltage vs Collector DC Current Gain vs Saturation Voltage vs
Current Collector Current Collector Current IcvsVcg
12— 150 0.35 600
Ic_ Cvee - w0 - o m T
=10 H -0 1
ERER Es 030} E 500 1
s = £z L = 4 i
w10 H T8 oz 2 7 Ig =4 mA
g @ & < 2 a0
5 = 25 z
3 08 2 1 53 020 3 Ig =3 mA
] & 5> = 300
3 o8 5 28 s e I
g o g & g2 5 Ig =2 mA
< a [ % 200
2 g0 ) £35 o = L1
E ] w é 5 g 1g = 1 mA
&
Y 59 005 il o 1
[ . 10 01 0 1
00’ 01 10 i (1] 005 0.1 10 0.01 1] 10 10 [ 2 4 6 8 10
Ic - COLLECTOR CURRENT (A) Ic - COLLECTOR CURRENT (A) Ic — COLLECTOR CURRENT (A) Vce - COLLECTOR-EMITTER VOLTAGE (V)
Contours of Constant Maximum Power
Gain Bandwidth . . Dissipation vs
Product (f¢) fyvs ig Power In vs Power Out _ ' Case Temperature
2 T 1000 = 8 B g n
] N FVee =5V i | Vec=135v 2
5 all 500 =27 MH; 5w
g . 300 L] £ s g \Too26 8 r0220
@ |t N = LA 2 s X X
= HH 5 2 \
E 300 MH: ) 1 = £ \
H 2 T - i § 4 A I 103
g, L H “ H
£ 250 50 | s
2 Hz 5 = \
E] N 30 ER) F
= &L Ey
8 = 2
; 1[z00mAz [[] M L \
8 0 50MHz| | 100 MHz 100 MHz 0 0 R »
1 10 100 1000 001 003005 01 0305 10 o 0z 04 05 08 10 &£ 0 50 100 150 700 250
Ic - COLLECTOR CURRENT (mA) Ic ~ COLLECTOR CURRENT (A) Py — POWER IN (W) Te - CASE TEMPERATURE ('C)
Vee FERRITE BEAD
12V
’
C4  gutePut .
LT Sl

03

T 1

C1,C2=9.0-180 pF ARCO 463

€3¢ .0-80 pF  ARCO 462

€5 = 0.01 uF Disc

C6 = 0.1 uF Disc

RFC 1 4 turns No. 32 enameled wire wound on indiana General Bead No. 57-1692
RFC 2 15 yH chock J.W. Miller #4624

L1 - 0.2 uH molded choke

L2 — 1 2H molded choke

FIGURE 1. 27 MHz Test Circuit
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Process 36 NPN High Voltage Power

9¢ SS920.d

DESCRIPTION

(‘:‘1’_% Process 36 a non-overlay double-diffused silicon epitaxial
: device. '

APPLICATION

This device is’designed for use in horizontal driver,
class A off-line amplifier and off-line switching applica-
0045 tions.

AVAILABLE DEVICE TYPES

2N5655  MJE340 MJE343 N
2N5656  MJE341 MJE344
2N5657  MJE342

PARAMETER CONDITIONS MIN TYP MAX UNITS
BVCEO IcE=1mA" 200 300 \Y
BVCBO IcB = 100 uA 225 325 , v
BVEBO IgB = 10 uA 6 " ‘ v
lceo VGE = 200V : 50 LA
IcBO VB = 225V ) 1 uA
IEBO VEB = 5V ‘ 1 A

Ic=50mA, Vcg = 10V* 25 190
Hee Ic=100 mA, VCg = 1ovz 30 200 - 300

Ic =250 mA, Vcg = 10V 15 60

ic=500mA, VcE = 10V* 10 25
VCE(SAT) Ic =100 ;nA,_ Ig = 10 mA™ 0.08 0.5 \Y
VCE(SAT) Ic=500mA, Ig = 100 mA* £ 0.175 0.5 v
VBE(SAT) Ic=500mA, Ig = 100 mA* 0.9 1.2 v
VBE(ON) Ic =100 mA, VC5= mnov” 0.7 1.0 \Y
fe Ic=50mA, Vg = 10V, f = 20 MHz 10 60 MHz
Cob Veg = 10V 15 pF
Cib VBE = 0.5V 125 pF
IsB VcE = 100V, T = 1 second 200 mA
PomAX) ro207 - s w
Oic TO-126 : - _ 5.0 :C/W

TO-202 8.33 c/wW
0iA T0-202 69.4 ‘c/w

*pulse test, pulse width = 300 us m
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Process 36

hgg — TYPICAL NORMALIZED
PULSED CURRENT GAIN

Vge(gn) ~ BASE-EMITTER ON VOLTAGE (V)

0.6

0.4

0.2

Typical Normalized Pulsed
Current Gain vs Collector

Coll Emi

ter

Process 36

Base-Emitter Saturation

Current Voltage vs Collector Current Voltage vs Collector Current
T - = 1 ———nr T z 1
] Vg = 10V & g: E8e =10 / £ o
£z M 3 Tg= -40°C n R
Sw 04 2 08 -
&S F 1 H
T E g 0.2 £S 05
125°C | . a5 Ew Tc=25C | LM
e 25 01 Sa
TR, 32 o G
= 04
NN 1S 006 Ho ™ !
SN 2
B 1
Ty W = 02
| Tg=25°CH] £ e 3 I o=
W
Ll o g, [ AT
1 10 100 1k 1 10 100 1k 1 10 100 1k
Ig — COLLECTOR CURRENT (mA) Ig — COLLECTOR CURRENT (mA) Ig — COLLECTOR CURRENT (mA)
" Collector-Base and Emitter-
Base-Emitter ON Voltage vs Contours of Constant Gain Base Capacitance vs Reverse
Collector Current Bandwidth Product (ft) Bias Voltage
— 1k .
0 | mE 00
s 600 T
|7 = -40°C o = LT
= 4 g 60 MHz R
H p 5 5 !
A S o
0 =]
¢=25°C = ’ =
pot z g
= | 20 MHz 2
[ Tp=125°C | ||| > <.
o ©
1
w
Vgg =10V ° 40 Mnlz[ /
T ,
1 10 100 1k 1 10 100 1k s 10 100
Ig — COLLECTOR CURRENT (mA) - lg = COLLECTOR CURRENT (mA) RAEVERSE BIAS VOLTAGE (V)
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Process 37 NPN Medium Power

DESCRIPTION

0.031
(0.787)

1€ $S8201d

Process 37 is a double diffused silicon epitaxial
planar device. Complement to Process 77.

VAR A AR A A A A A Ay

’ % APPLICATION
= i This device was designed for general purpose
’ ’ 0031 medium power amplifiers and switching circuits
’ f ©787) that require collector currents to 1A.
l i
‘.""'.'./ é A
PARAMETER TEST CONDIT!ONS MIN TYP MAX UNITS
BVceo lc =10 mA 25 45 - \Y
BVceo Ic = 100uA 50 v
BVego le = 100uA 5 7 v
lcgo Veg = BVeeo 50 500 nA
lego . Veg = 5V 0.1 100 uA
hee lc =500 mA, Vee = 1V 100 400
Vceisan) Ic =1A, 1 =0.1A 0.2 0.5 \Y
VBE(SAT) lc =1A, Ig = 0.1A e 0.95 " 156 \Y
fr lc =100 mA, Veg = 10V 300 MHz
Coso Vg = 10V 20 pF

AVAILABLE DEVICE TYPES

TO-202 (Package 35) 92 PLUS (Package 91)

NSD102 92PUO1

NSD103 92PU0O1A

NSDUO1

NSDUO1A TO-126 (Package 38)
TO-202 (Package 36) BD135
D42C1

D42C2

D42C3

D42C4

D42C5

D42C6

NSE180

92 PLUS (Package 90)

92PE37A
BD373A
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Process 37
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Process 38 NPN Medium Power

DESCRIPTION

0.031
0.787)

8€ SS820.d

Process 38 is a double diffused silicon epitaxial
planar device. Complement to Process 78.

APPLICATION

“'

This device was designed for general purpose
medium power amplifier and switching circuits

o031 that require collector currents to 1A.

(0.787)

\é}“““‘

PARAMETER TEST CONDITIONS MIN TYP MAX UNITS
BVceo lc = 10mA 45 80 v
BVeso Ic = 100uA 90 . 160 v
BVeso e = 1004A 5 7 v
lcso Vee =BVceo 50 500 nA
leso © Veg =5V . : 0.1 100 uA
hee lc = 100.mA, Vg = 1V 150 ‘ 500

Vcesan Ic =500 mA, Ig =50 mA 0.2 0.5 \%
Veesat) lc =500 mA, Ig =50 mA ‘ 0.8 1.4 \
fr lc = 100 mA, Vgg = 10V 250 MHz
Coso Veg = 10V 15 pF

AVAILABLE DEVICE TYPES

TO-202 (Package 35) 92 PLUS (Package 91)

NSDUO05 92PU05
NSD6178 BD371B
NSD6179 BD371C

TO-202 (Package 36) TO-126 (Package 38)

D42C7 BD137
D42C8

D42C9

NSE181

92 PLUS (Package 90)

92PE378
BD373B
BD373C

6-9



Process 38
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. O
: o
Process 39 NPN Medium Power | g
(1]
n
(/]
DESCRIPTION w
0.031 . 0
@7en . . . o
Process 39 is a double diffused silicon epitaxial
planar device. Complement to Process 79.
APPLICATION
This device was designed for general purpose
ot medium power amplifier and switching circuits
o) that require collector currents to TA.
PARAMETER TEST CONDITIONS MIN ) TYP MAX UNITS
BVceo lc =10mA 80 110 \Y
BVcso - lc = 100pA 160 220
BVego lg = 100uA 5 7
lceo Vee = BVceo T 50 500 nA
lego Vgg =5V 0.1 100 uA
hee » lc =100 mA, Ve = 1V 100 350
Veesam) Ic =500 mA, Ig =50 mA 0.2 0.5 \Y
Vgesat) lc =500 mA, Ig =50 mA 0.95 1.5 \Y
fr Ic =100 mA, Ve = 10V 120 . MHz
Coso Veg = 10V : 12 pF
AVAILABLE DEVICE TYPES
TO-202 (Package 35)
NSD104
NSD105
NSD106
NSDUO06
NSDUO7
92 PLUS (Package 90)
92PE37C
BD373D
92 PLUS (Package 91)
92PU06
92PU07
BD371D ’
TO-126 (Package 38) N m
BD139




Process 39

hee ~ TYPICAL NORMALIZED PULSED
CURRENT GAIN

VOLTAGE (V)

Vgesan) — BASE-EMITTER SATURATION

Coso — COLLECTOR-BASE CAPACITANCE (pF)

Typical Normalized Pulsed
Current Gain vs Collector

Current
10 :
5 i
i
2 Vee = 1V (25°C)
. (125°C)
1
LAY s
02 H
01 L
1 10 100 1k
Ic - COLLECTOR CURRENT (mA)
Base-Emitter

Saturation Voltage
vs Collector Current

12 +
I
-
08 JTc=-40C
06
Tc=125'C
04 = HH
02 WA
0 I
1 10 00 . 1

Ic — COLLECTOR CURRENT (mA)

Collector-Base Capaci-
tance vs Collector-Base
Voltage

40
30
20
° T
0
0 10 0 30

Vg ~ COLLECTOR BASE VOLTAGE (V)

hge — TYPICAL NORMALIZED PULSED
CURRENT GAIN

VOLTAGE (V)

Vegisan — COLLECTOR-EMITTER SATURATION

I — COLLECTOR CURRENT (AMPS)

Typical Normalized Pulsed
Current Gain vs Collector
Current

m
117
=

S=H

IV (125°C)!

05 [Vee =10V (~40°D)[]
|

0.1

1 10 100 1k
Ic - COLLECTOR CURRENT (mA)

Collector-Emitter
Saturation Voltage
vs Collector Current

1 -
T m
08 ! L
06
04
40
Tc=26C] N
02 J
Te=125°C
0
1 10 100 1k

Ic — COLLECTOR CURRENT (mA)

Safe Operating Area

TO-202
10
H 1008 =]
INRENI R
1
FEHE
AT 1y,
T s
01
==t
A
[ THIS LIMIT DET/
 BY BVceo
I Ll
1 10 100

Vce — COLLECTOR-EMITTER VOLTAGE (V)

fr - GAIN-BANDWIDTH PRODUCT (MH2)

Popaax) ~ MAXIMUM POWER
DISSIPATION (mW)

Vgeion) ~ BASEEMITTER “ON” VOLTAGE (V)

‘08
05
04

02

500
400
300
200

100

Process 39

Base-Emitter “ON’"
Voltage vs Collector
Current

Vee = 1V (<40°C],
Vee = 10V (-40 €}

T[] Ves = 10v 25701 7
Vee =1V (25°0) )

N

mas 2

H Al
i

=

Vee =1V (1250}

I} Ve = 10V (1267

1 10 100 1k
1c — COLLECTOR CURRENT {mA)

Gain Bandwidth
Product vs Collector
Current

Vee =10V

yAl

1 10 100 1k
Ic = COLLECTOR BURI'(EN'Ij (mA)

Maximum Power Dissipation
vs Ambient Temperature
(T0-202)

AB REMOVED)

=\= Taw )

P Tawm ra

0 25 50 75 100 125 150
Ta — AMBIENT TEMPERATURE (°C)

6-12




Process 77 PNP Medium Power

DESCRIPTION

] 1 SS990id

Process 77 is a double diffused silicon epitaxial
planar device. Complement to Process 37.

APPLICATION

This device was designed for general purpose
medium power amplifier and switching circuits

0031 that require collector currents to 1A.

(0.787)

PARAMETER TEST CONDITIONS MIN TYP MAX UNITS
BVceo lc = 10 mA 25 : 45 Y
BVcao. le = 100uA 40 v
BVeso Ig = 100uA 5 7 Y
Iego Ves = BVego 50 500 nA
leso Vgg = 5V 0.1 ‘ 100 uA
hee ‘ Ic =500 mA, Vg = 1V 50 250
VeesaTn lc =1A,1g =0.1A ’ 0.3 0.5 \Y
VEsaT) Ic = 1A, Ig = 0.1A : 1.0 1.5 v
fr Ic = 100 mA, Vg = 10V 200 MHz
Cogo Veg = 10V 20 pF

AVAILABLE DEVICE TYPES

T0-202 (Package 35) 92 PLUS (Package 91)

NSD202 92PU5G1

NSD203 92PUB1A

NSDU51 BD370A

NSDU51A '

TO-126 (Package 38)

TO-202 (Package 36) BD136
D43C1

D43C2

D43C3

D43C4

D43C5

D43C6

NSE170

92 PLUS (Package 90)

92PE77A ' ; 6
BD372A : Co
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Process 77
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Process 78 PNP Medium Power

oo DESCRIPTION

0.787)

g/ SS9201d

Process 78 is a double diffused silicon epitaxial
planar device complement to Process 38.

APPLICATION

This device was designed for general purpose
0031 medium power amplifier and switching circuits
fo.181) that require collector currents to 1A.

PARAMETER TEST CONDITIONS MIN TYP MAX UNITS
. BVceo lc =10 mA 45 " 80 v
BVcgo Ic= 1ObuA 75 110 Y,
BVeso Ie = 100uA 5 7 v
lcao Vce = BVceo 50 500 nA
leso Veg =5V . 0.1 100 uA
hee Ic = 100 mA, Vg = 1V 50 250
Veesan Ic = 500 mA, Ig = 50 mA 0.2 05 v
. Vaesan Ic = 500 mA, Ig = 50 mA 0.95 1.4 v
fr Ic =100 mA, Vg = 10V 50 ' MHz
Coso . Veg =10V 15 pF

AVAILABLE DEVICE TYPES

T0-202 (Package 35) TO-126 (Package 38)

NSDU55 BD138
NSD6180
NSD6181

TO-202 (Package 36)

D43C7
D43C8
D43C9
NSE171

92 PLUS (Package 90)

92PE77B
BD372B
BD372C

92 PLUS (Package 91)

92PU55
BD370B
BD370C : : .
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Process 78
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Process 72 PNP Medium Power

O
q
o
(2]
1
0
7]
~
©

DESCRIPTION
0.031
(©.787) Process 79 is a double diffused silicon epitaxial
planar device complement to Process 39.
(........Q‘ APPLICATION
i This device was designed for general purpose
’ medium power amplifier and switching circuits
i (::_}_:_;) that require-collector currents to 1A,
I
'.
)
PARAMETER TEST CONDITIONS MIN TYP MAX UNITS
BVceo Ic =10 mA . 80 110
BVcao Ic = 100 uA 110 ‘ 140
BVego lg =100 uA 5 7
lcgo Veg = BVceo 50 500 nA
lego Veg =5V 0.1 100 UA
hee Ic =100 mA, Vg = 1V 25 150
VcesaT) lc =500 mA, Ig = 50 mA 0.2 0.5 Vv
Vge(saT) Ic =500 mA, Ig =50 mA 0.9 1.4 Y
fr lc =100 mA, Ve = 10V 50 120 MHz
Coso Vg = 10V 15 pF

AVAILABLE DEVICE TYPES

TO-202 (Package 35)

NSD204
NSD205
NSD206 !
NSDU56
NSDU57

92 PLUS (Package 90)

92PE77C
BD372D

92 PLUS (Package 91)

92PU56
92PU57 '
BD370D

TO-126 (Package 38)
BD 140
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Process 79
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Process 2C NPN Epitaxial Power

DESCRIPTION

0.062
11.575)

D¢ SS920.d

Process 2C is a double epitaxial silicon mesa
with diffused emitter.

APPLICATION

This device was designed for general purpose
%51; power amplifier and switching circuits where a
fram large safe operating area is required.

PARAMETER TEST CONDITIONS MIN TYP MAX UNITS -
BVceo lc = 100 mA, (Note 1) 30 100 v
BVcao le=1mA 60 200
BVego le = 1mA 5 8 v
Iceo Vee = BVego — 10V 10 300 uA
lcso Ves = BVeeo 0.1 10 uA
leso : Veg =5V 10 100 . WA
hee lc = 1.0A, Vee = 1V, (Note 1) 15 200
VeesaT) Ic =2.0A, 15 = 0.3A, (Note 1) 0.5
Veeon) le = 2.0A, Ve = 2.0V, (Note 1) 1.0
SOA Vee =33.3V,t=1sec 0.9
fr le = 0.5A, Vg =2V 4 MHz
tq ’ lc = 1A, Igy = lgo =0.1A, 0.05 us
Ve =40V

t, lc = 1A, 1gy = lgy =0.1A, 0.25 us
Vee = 40V

ty le = 1A, Ig; = lgp =0.1A, 0.75 us
Ve =40V

t le =1A, Ig; =g, =0.1A, 0.25 us
) Ve =40V

Pommax) : T0-220 40 w

TO-126 30 w

T0-202 12.5 w

0 T0-220 3.125 °c/w

TO-126 4.167 °c/w

T0-202 10.0 °c/w

Note 1: Pulsed measurement = 300us pulse width.

AVAILABLE DEVICE TYPES

TO-220 (Package 37) TO-126 (Package 38)
DC44C1 NSP520 TIP29B TIP61A 2N4921

DC44C2 NSP521 TIP29C TIP61B  2N4922

DC44C4 NSP4921 TIP31 TIP61C  2N4923

DC44C5 NSP4922 TIP31A MJE520

DC44C7 NSP4923 TIP31B MJEBG21 B
DC44C8 TIP29 TIP31C .

DC44C10 TIP29A TIP61
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) R
o
Process 2E NPN Epitaxial Power | g
®
(9]
(7]
o DESCRIPTION N
{(2.286) m
Process 2E is a double epitaxial silicon mesa with
diffused emitter.
APPLICATION
This device was designed for general purpose
wn - power amplifier and switching circuits where a
(1.778) large safe operation area is required.
PARAMETER TEST CONDITIONS MIN TYP MAX UNITS
BVceo Ic = 100 mA, (Note 1) 30 60 100 v
BVcao lc =1mA 50 200 v
BVeao Ig = TmA 5 8 \Y
lceo Vee = BVeeo 50 300 kA
leso Ves = BVeeo 10 ) 100 A
leso Veg =5V 50 1000 A
heg lc = 1.5A, Ve = 2.0V, (Note 1) 20 ' 200
Veesam Ic =4.0A, I =0.6A, (Note 1) 0.6
Veeon : lc =4.0A, Vg = 2.0V, (Note 1) 1.3
SOA Veg =333V, t=1sec 1.2
fr Ic =05A, Ve =2V, f=1 MHz 4 MHz
ty lc=1.0A, Ig; =0.1A, Iz, = 0.1A, 0.10 us
Vee =30V ’
t, Ic = 1.0A, Ig; =0.1A, Ig, =0.1A, 0.25 ‘ s
. Ve =30V
1 Ic = 1.0A, Ig; =0.1A, Ig; = 0.1A, 035 . us
Vee =30V »
t T g =1.0A, Ig; =0.1A, Igp =0.1A, 0.23 us
Vee =30V
Pomax) T0-220 50 w
TO-126 ) ] 40 w
TO-202 15 CW
0 ' TO-220 : 35 °c/w
TO-126 ' 3.125 °c/w
T0-202 8.33 °c/w
Note 1: Pulsed measurement = 300us pulse width
AVAILABLE DEVICE TYPES
TO-220 (Package 37) TO-126 (Package 38)
2N5293 2N6122 2N6290 D44C11 NSP5192 2N5190
2N5294 2N6123 2N6291 D44C12 NSP5193 2N5191
2N5295 2N6129 2N6292 NSP41 2N5192
2N5296 2N6130 2N6293 NSP41A
2N5297 2N6131 D44C3  NSP41B ; '
2N5298 2N6288 D44C6  NSP41C
2N6121 2N6289 D44C9  NSP5190
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Process 2E
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Process 2J NPN Power Darlington

0.086

(2.189)

DESCRIPTION

Process 2J is a double epitaxial silicon mesa device.

Complement to Process 3J.

APPLICATION

This device was designed for use in driver and
output stages of complementary audio amplifier
circuits. It is also well suited for solenoid driver

applications.
it
)

PARAMETER TEST CONDITIONS MIN TYP "MAX UNITS
BVeeo lec = 100 mA 30 100 v
BVego Ic = 100uA 50 120 \%
BVeso g =2mA 5 v
lcgo Vee = 1/2 BVego 0.5 mA
lcso Ves =BVeeo 200 HA
leso Vgg = 5V 2.0 mA
hee le =2A, Vg = 3V 500 15,000
VeesaT) lc=5A, Ilg =2.0mA 3.0 v
Vaeon) I = 5A, Vg = 3V 2.5
Coso Veg = 10V 30 pF
lheel le = 1A, Veg =3V, =1 MHz 9
ton Ic = 6A, Vg = 30V, (Figure 1) 1.25 us
topr Ie = 6A, Vg = 30V, (Figure 1) 2.75 us

AVAILABLE DEVICE TYPES

TO-126 (Package 38) . TO-220 (Package 37)

2N6037
2N6038
2N6039
MJE800
MJE8O01
MJE802
MJE803

2N6386
TIP110
TIP111
TIP112
NSP2100
NSP2101
NSP2102
NSP2103
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Process 2J
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L)
N 3
Process 3C PNP Epitaxial Power |3
. (1]
(%]
(7]
DESCRIPTION w
(?::—::, Process 3C is a double epitaxial silicon mesa with O
diffused emitter.
APPLICATION
This device was designed for general purpose
power amplifier and switching circuits where a
ooz large safe operating area is required.
(1.473)
PARAMETER TEST CONDITIONS . MIN TYP MAX UNITS
BVceo Ic = 100 mA, (Note 1) 30 100 v
BVcao lc =1mA 50 200
BVeso Ig = TmA 5 6.5
Iceo Vee = BVego — 10V 10 300 uA
Icso Vece = BVeeo 0.1 10 LA
leso Veg =5V : 10 100 uA
hee Ic = 1.0A, Veg =1V, (Note 1) 15 200
VeesaT lc =2.0A, Ig =0.3A, (Note 1) 0.5
Vseon) Ic = 2.0A, Ve = 2.0V, (Note 1) o ) 1.0
SOA Vee =33.3V,t=1sec 0.9
fr Ic = 0.5A, Veg = 2V 4 MHz
ty . ' Ie = 1A, Ig; = lgp = 0.1A, 0.03 us
Vee = 40V
t, Ic = 1A, lgy = lg = 0.1A, 0.20 s
Vee =40V
tg lc = 1A, Igy = Igp = 0.1A, 0.26 us
Vee =40V
t le = 1A, Ig3 = gy =0.1A, 0.20 us
. . Ve =40V :
Pomax) TO-220 40 w
TO-126 30 w
TO-202 12.5 W
0, TO-220 ' 3.125 °cw
TO-126 4.167 °c/w
TO-202 10.0 °c/wW
Note 1: Pl;lsed measurement = 300us pulse width.
AVAILABLE DEVICE TYPES
TO-220 (Package 37) TO-126 (Package 38)
D45C1  D45C7 NSP370  TIP30 TIP32 TIP62 2N4918 6
D45C2 D45C8  NSP4918 TIP30A TIP32A TIP62A 2N4919 3 B
D45C4 D45C10 NSP4919 TIP30B TIP32B TIP62B  2N4920
D45C5 D45C11  NSP4920 TIP30C TIP32C TIP62C MJE370 -
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B
0
Process 3E PNP Epitaxial Power | 3
(1]
(7]
w
DESCRIPTION w
0.090 m
2.286) Process 3E is a double epitaxial silicon mesa with
diffused emitte'r.
APPLICATION
This device was designed for general purpose
power amplifier and switching circuits where a
("’%’_’ large safe operation area is required.
PARAMETER TEST CONDITIONS MIN TYP MAX UNITS
BVceo Ic =100 mA, (Note 1) 30 60 100 v
BVcgo lc=1mA 40 150 \Y
BVego g = 1TmA 5 8 \Y
leeo Vee =BVceo 50 300 LA
lceo Vee = BVeeo 10 100 HA
leso Veg =5V 50 1000 HA
hee lc = 1.5A, Vg = 2.0V, (Note 1) 20 170
Veesam lc =4.0A, 15 = 0.6A, (Note 1) 0.65 \Y
Vaeon) ., lg=4.0A, Vg = 2.0V, (Note 1) 1.3 Vi
SOA Vee =33.3V,t=1sec .12
fr . lc =0.5A, Vgg =2V, f= 1 MHz 4 MHz
ty lc = 1.0A, Ig; =0.1A, Igs = 0.1A, 0.10 us
Vee =30V g
t, . le =1.0A, lg; = 0.1A, I, = 0.1A, 0.25 us
Ve =30V .
te Ic = 1.0A, Igy = 0.1A, Ig, = 0.1A, 0.40 us
Ve =30V
te lc = 1.0A, Ig; =0.1A, lg, = 0.1A, 0.23 us
Vee =30V
Pomax) T0-220 50 w
TO-126 40 w
T0O-202 15 w
05 T0-220 2.5 °c/w
TO-126 3.125 °c/w
T0-202 8.33 °C/W
Note 1: Pulsed measurement = 300us pulse width.
AVAILABLE DEVICE TYPES
TO-220 (Package 37) TO-126 (Package 38)
2N6106 2N6124 D45C3 NSP42B  2N5193
2N6107 2N6125 D45C6 NSP42C  2N5194
2N6108 2N6126 DA45C9 NSP371 2N5195
2N6109 2N6132 D45C12 NSP5193 MJE371
2N6110 2N6133 NSP42 NSP5194
2N6111 2N6134 NSP42A NSP5195
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o
Process 3J PNP Power Darlington | g
1]
w
(/2]
DESCRIPTION W
0.086 C
o Process 3J is a double epitaxial silicon mesa
device. Complement to Process 2J.
7 APPLICATION
)
@L — This device was designed for use in driver and
output stages of complementary audio amplifier
0058 circuits. It is also well suited for solenoid driver
678 applications.
PARAMETER TEST CONDITIONS MIN TYP MAX UNITS
BVceo Ic =100 mA 30 100 Vv
BVcao Ic = 1001A . 50 120
BVego g =2mA ) 5 v
lceo Vee =1/2BV¢eo 0.5 mA
lceo Ves = BVceo 200 uA
lego Veg =5V 2.0 mA
hre le =2A, Vgg =3V 500
Vcesam lc =5A, 13 =2.0mA 3.3
Vge(on) lc =5BA, Veg =3V 2.8
Coso Veg =10V 35 : : pF
lheel le = 1A, Vee =3V, f=1 MHz a4
ton lc = 6A, Vg =30V, (Figure 1) 2.0
torr lc = 6A, Vg =30V, (Figure 1) 2.6
AVAILABLE DEVICE TYPES
TO-126 (Package 38)
2N6034
2N6035
2N6036
MJE700
MJE701
MJE702
MJE703
TO-220 (Package 37)
TIP115
TIP116
TIP117 .
NSP2090 '
NSP2091
NSP2092
NSP2093 ‘ .
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Process 4A Epitaxial Power
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Process 4A is a double epitaxial silicon NPN mesa
device with diffused emitter. i

APPLICATION

This device was designed for general purpose '
power amplifier and switching circuits where a
large safe operating area is required.
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PARAMETER TEST CONDITIONS MIN TYP MAX UNITS
BVeeo lc = 200 mA, (Note 1) 40 100 - v
BVcso lc=TmA 60 v
BVeso le = 0.5 mA 5 7 v
lceo Ve =BVggo — 10V 10 200 uA
leso Ves = BVego + 20V 1 20 uA
leso Vgg =5V : 1 500 UA
hee lc =25 A, Ve = 2V 20 160
Veesan lc=4A,lg=04A 04 0.6 \Y
Veeon) lc =6A, Veg =2V 1.1 1.3 v
Soa lc=3A, t=1sec 30
fe lc =05 A, Veg =5V, f=1MHz 2
ty lc=5A, lg; =gz =05A 0.07 us
Vge = 40V

t, lc=5A,lg; =lg =05 A, 0.8 s
Ve = 40V :

ts lc=5A,lg1=1gz =05A, . 0.4 us
Vee = 40V \

t lc=5A,1g1=1lg2=05A, 05 s
Vee = 40V

Pommax) TO-220 60 ‘

0jc TO220 2.08 °C/W

Note 1: Pulsed measurement = 300 us pulse width.

AVAILABLE DEVICE TYPES

NSP5977 NSP3055 D44H1 D44H10
NSP5978 2N6098, 2N6099 D44H2 D44H11
NSP5979 2N6102, 2N6103 D44H4 NSP2480
NSP2020 2N6100, 2N6101 D44H5 NSP2481
NSP2021 2N6486 D44H7 NSP2482
NSP205  2N6487 D44H8 NSP2483
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Process 4A
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Process 5A Epitaxial Power
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@ DESCRIPTION
Process 5A is a double epitaxial silicon PNP mesa
device with a diffused emitter.

w0 APPLICATION

(2.540)

This device was designed for general purpose
power amplifier and switching circuits where a
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large safe operating area is required.

PARAMETER TEST CONDITIONS MiN TYP . MAX UNITS
BVceo Ic =200 mA, (Note 1) 40 100 Vv
BVcao Ic=1mA 60 150 v
BVeso le =05 mA ' 5 7 v
lceo Veg = BVigo — 10V 10 200 uA
leso Vce = BVceo +20V 1 20 HA
leso. Veg = 5V : 1 500 uA
hee Ic =25 A, Veg =2V 20 200
Veesan T le=4A,15=04A 0.5 0.6 v
Vaeon) lc=5A, Vg =2V 1.2 1.3 v
Soa lc =3A,t=1sec 30
f, lc =0.5 A, Veg = 5V, = 1 MHz 2
ty lc=5A,lg; =g =05A 0.03 us
Vee = 40V

t, Ic=5A,lg;=lg; =05A, 0.27 s
Vee = 40V

t Ic=5A, gy =lgy =05 A, 03 us
Vee = 40V :

t 1e=5A, Ig1 = lga =05 A, 0.37 ' s
Vee =40V

Pomax) T0-220 60

0;c 70220 . 2.08 °c/wW

Note 1: Pulsed measurement = 300 us pulse width.

AVAILABLE DEVICE TYPES

NSP5974 NSP2955 D45H4
NSP5975 2N6489  D45H5
NSP5976 2N6490  D45H7
NSP2010 2N6491 D45H8
NSP2011 D45H1 D45H10
NSP105  D45H2 D45H11
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National Semiconductor Corporation
2900 Semiconductor Drive

Santa Clara, California 95051

(408) 737-5000

TWX: 910-339-9240

National Semiconductor GmbH
808 Fuerstenfeldbruck
Industriestrasse 10

West Germany

Telephone: (08141) 1371
Telex: 05-27649

NS Electronics (HK) Ltd.

4 Hing Yip Street, 11th Floor
Kwun Tong

Kowloon, Hong Kong
Telephone: 3-411241-8
Telex: 73866 NSE HK HX

NS International Inc.

Miyake Bldg. 6F, 1-9 Yotsuya
Shinjuku-Ku

Tokyo 160, Japan
Telephone: 03-355-3711
Telex: J28592

NS Electronics Pty. Ltd.

CNR-Stud Road & Mountain Highway
Bayswater, Victoria 3153, Australia
Telephone: 03-729-6333

Telex: 32096
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