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ATOTALLY NEW KIND OF CATALOG

Here's how to use it:

Tl makes more than 14,800 different types of standard and special discrete semicon-
ductors and passive electronic components. But this catalog includes detailed specifications
on only 289.

Months of computer demand analysis reveal that these 289 types will meet the vast
majority of your requirements. They are workhorse devices — customer preferred devices —
all in wide use today, readily available from distributor or Tl stocks, and in volume produc-
tion that spells low prices. By specifying preferred T| products, you save design time, reduce
purchasing costs, cut inventory requirements, and increase the certainty of on-time delivery.
That makes this the most helpful semiconductor catalog you‘ve ever used.

Preferred products are readily identifiable by their bold numbers at the top of the first
page of each data sheet.

Holders of Tl's 1967-68 Semiconductors and Components Catalog are urged to con-
tinue using their catalogs as a total index of specification data to the standard TI line. While
improvement in ratings and characteristics of many devices are included in this catalog, most
of the data sheets listed in the 1967-68 Semiconductors and Components Catalog are current.

A cross-reference guide between JEDEC or competitive type numbers and Tl devices
is presented on Pages 15-38.

Should you have interest in a device not listed as a preferred device, please check the
Index to All Standard Discrete Semiconductors and Components shown on Pages 39-45. You
may obtain specification data for any of these devices by writing to Inquiry Answering Ser-
vice, Texas Instruments Incorporated, MS 980, P.O. Box 5621, Dallas, Texas 75222, speci-
fying the device by type number.

Note that certain blocks of page numbers have intentionally been omitted to antici-
pate new products which may be added in future editions.
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HOW TO USE THE INDEXES

If you know only the category of device, look in the Listing of
Preferred Semiconductors and Components, page 3.

If you want a device for a particular application, look in the
Application Guide to Preferred Semiconductors and
Components, page 5, also see pages 11-14 for Silicon
Power devices.

If you are seeking the TI device nearest to a JEDEC or competitive
type number, look in the Cross-Reference Guide Between
JEDEC or Competitive Type Numbers and T1 Devices,
starting on page 15.

If you know the Texas Instruments device number, look in the

Index to All Standard Discrete Semiconductors and Com-
ponents, page 39.

SPECIAL INFORMATION
TI Field Sales Office Addresses, page 1332
TI Microlibrary Information, page 1524

Standard Mounting Hardware for Silicon Thyristors, page 24001

IMPORTANT NOTICES

Texas Instruments reserves the right to make changes at any time
in order to improve design and to supply the best product possible.

T! cannot assume any responsibility for any circuits shown or
represent that they are free from patent infringement.




LISTING OF PREFERRED SEMICONDUCTORS AND COMPONENTS
BY DEVICE CLASSIFICATION

SILICON LOW- 2N3570 3401 GERMANIUM MESA AND 2N1539 17223
POWER N-P-N 2N3866 3501 PLANAR SWITCHING 2N1807 17231
1021 2N4875 3701 TRANSISTORS T13027 17301
TIS56
TIS62 1025 SILICON MULTIPLE 2N797 12100 GENERAL PURPOSE
TIS63 1025 AND MULTI-ELEMENT  2N964 12105 DIODES
TIS84 1033 TRANSISTORS 2N2635 12301
TIS85 1033 1N456 18101
TIS86 1041  3N79 4101 GERMANIUM UHF/ 1N457 18101
TIS87 1041  TIS92 4105 MICROWAVE 1N458 18101
TIS97 1047  TIS92m 4105 TRANSISTORS 1N482 18105
TIS98 1047  TIS93 4105 1N483 18105
TIS99 1047  TIS93M 4105 2N5043 14401  1N484 18105
2N697 1201 3N111 4109 1N485 18105
2N718A 1201 2N997 4301 SILICON POWER 1N645 18109
2N720A 1209  2N2060 4401 TRANSISTORS 1N646 18109
2N930 1269  2N2223 4401 1N647 18109
2N1613 1201 2N2639 4405 TIP29 16101  1N648 18109
2N1711 :gg; 2N264§ ﬁ% TIP29A 16101  1N649 18109
2N1893 2N264 TIP30 16105
2N2219 1305 2N3043 4501 TIP30A 16105 SWITCHING DIODES
2N2222 1305 2N3045 4501  TIP31 16109
2N2243A 1301 2N3049 4503 TIP31A 16109  1N914 19201
2N2369A 1315 2N3051 4503 TIP32 16113  1N914B 19201
2N2432 1325  2N3350 4507 TIP32A 16113 1N3064 19301
2N2484 1337  2N3351 4507 TIP33 16117  1N3070 19303
2N3010 1401  2N3680 4509 TIP33A 16117  1N4148 19401
2N3013 1405 2N3838 4517 TIP34 16121  1N4448 19401
2N3015 1409 2N4854 4701 TIP34A 16121 1N4454 19405
2N3707 :g} SILICON FIELD TIP35 16125  1N4531 19407
2N3708 - TIP35A 16125
2N3709 1431 EFFECT TRANSISTORS TIP36 16129 MULTIPLE DIODES
2N3710 1431 TIP36A 16129
2N3711 1431 TIS69 6101 2N1724 16301  TiD21 20005
2N3725 1433 TIS73 6103 2N2987 16401 TID22 20005
2N4104 1501  TIS88 6111 2N2988 16401 TID23 20005
2N4252 1503 2N2386 6301 2N2990 16401 TID24 20005
2N4418 1519  2N2498 6303 2N2991 16401 TID25 20009
2N4420 1521  2N3330 6305 2N2992 16401 TID26 20009
2N4995 1441  2N3819 6401 2N2993 16401 TID29 20013
2N49396 1511 2N3820 6403 2N2994 16401  TID30 20013
2N5449 1701 2N3822 6405 2N3055 16409
2N5450 1701 2N3823 6407 2N3418 16501 MICROWAVE DIODES
2N5451 1701 2N3909 6413 2N3419 16501
2N3993 6501  2N3420 16501 TIV306 21205
SILICON LOW- 2N4416 6503 2N3421 16501  TIV307 21205
POWER P-N-P 2N4857 6511 2N3551 16507 TIV308 21205
2N5045 6601 2N3552 16507
TIS37 2001 2N3713 16511 REGULATOR DIODES
TIS38 2001 SILICON UNIJUNCTION 2n3714 16511
2N2605 2119 2N3715 16511  1N746 23109
2N2894 2125 2N491A 7101  2N3716 16511  1N746A 23109
2N2905 2127 2N16718B 7109 2N3996 16601  1N747 23109
2N2907 2127  2N3980 7201  2N3997 16601  1N747A 23109
2N2945A 2131 2N4891 7301  2N3998 16601  1N748 23109
2N3250 2209 2N3999 16601  1N748A 23109
2N3304 2211 GERMANIUM LOW- 2N4000 ’ 16607  1N749 B 23109
2N3467 2203 POWER ALLOY- 2N4001 16607  1N749A 23109
2N3486 2213 JUNCTION TRANSISTORS2N4002 16613 1N750 23109
2N3495 2215 2N4003 16613  1N750A 23109
2N3829 2235 2N398 9101 2N4300 16625  1N751 23109
2N3964 2241 2N404 9105 2N4301 16631 1IN751A 23109
2N4058 2301  2N1302 9205 2N5333 16701  1IN752 23109
2N4059 2301 2N1303 9205 2N5384 16707 1N752A 23109
2N4060 2301  2N1304 9205 2N5385 16707 1N753 23109
2N4061 2301 2N1305 9205 2N5386 16711 1N753A 23109
'2N4062 2301 2N1306 9205 2N5387 16715 1N754 23109
2N4423 2303 2N1307 9205 2N5388 16715  1N754A 23109
2N5447 2305 2N1308 9205 2N5389 16715 1N755 23109
2N5448 2305 2N1309 9205 1N755A 23109
SILICON UHF 2N1997 0301 TRANSISTORS OWER  IN7eea 23109
1
TRANSISTORS 2N2000 9307 1N757 23109
2N456A 17101 1N757A 23109
2N918 3201 2N1038 17201 1N758 23109



LISTING OF PREFERRED SEMICONDUCTORS AND COMPONENTS
BY DEVICE CLASSIFICATION (Cont'd.)

REGULATOR DIODES OPTOELECTRONIC
(Cont'd.) DEVICES

1N758A 23109 15400 27401

:msg gg}g LS600 27501

N759A N217

1N4370 23601 ° 27801

1N4370A 23601 PRECISION FILM

1N4371 23601  RESISTORS

IN4371A 23601

N4372 23601 cG1/8 28201

1N4372A 23601 cia 28201
CG1/2 28201

THYRISTORS AND

TRIGGER DIODESt e e

TIC20 24101 MS80 2B

Tiea 2101 mces 28401

Tiez2 2ai0t MC65D 28401

T142A 1 TEMPERATURE-SENSING

TI43A 24105

T'gﬁ §:}g’; SILICON RESISTORS

Tl TG1/8 29001

}':gzg 2% vis 29003

2N3001 2a401 TMV4 29003

2N3002 24401

2N3003 24401

2N3004 24401

2N3005 24407

2N 24407

2N3007 24407

2N3008 24407

2N3555 24417

2N3556 24417

2N3557 24417

2N3558 24417

2N3559 24425

2N3560 24425

2N3561 24425

2N3562 24425

2N5273 24601

2N5273 24601

SILICON RECTIFIERS

1N4001 25401

1N4002 25401

1N4003 25401

1N4004 25401

1N4005 25401

1N4006 25401

1N4007 25401

tSee page 24001 for standard mounting hardware.



APPLICATIONS GUIDE TO

PREFERRED SEMICONDUCTORS AND COMPONENTS

DEVICE RECOMMENDATION

APPLICATION BIPOLAR FET
N-P-N P-N-P N-CHANNEL P-CHANNEL
Type No. Page No. | Type No. Page No. Type No. Page No.| Type No. Page No.
Small-Signal Transistorqe T1S92 4105 | ®TIS93 4105 TIS88 6111| 2N2386 6301
Amplifier: o TIS92M 4105 | oTIS93M 4105 | e2N3819 6401| e2N2498 6303
o TiIS97 1047 2N404 9105 | e2N3822 6405 | @2N3330 6305
DC to 1 MHz ®T1S98 1047 2N1303 9205 2N 3909 6413
TISS9 1047 2N1305 9205 ®2N 3820 6403
2N697 1201 2N1307 9205
2N718A 1201 | 2N1309 9205
2N930 1269 2N2000 9307
© 2N997 4301 2N2605 2119
©2N1302 9206 | ®2N2805 2127
©2N1304 9205 | ®2N2807 2127
© 2N 1306 9205 | ®2N3486 2213
©2N1308 9205 | ®#2N3495 2215
2N1893 1209 | ®2N3964 2241
®2N2484 1337 | ®2N4058-61 2301
2N3707 1431 | ®2N5447 2305
2N3708 1431
2N3709 1431
2N3710 1431
2N3711 1431
©®2N4104 1501
® 2N5449 1701
1 MHz to 10 MHz TIS63 1025 | oTIS37 2001 Tis88 6111] 2N2386 6301
2N697 1201 2N404 9105 | ®2N3819 6401 | #2N2498 6303
2N930 1269 2N1303 9205 | ®2N3822 6405 | #2N3330 6305
2N1302 9205 2N1305 9205 | ®2N3823 6407 | 2N3909 6413
2N1304 9205 2N1307 9205 | ®2N4416 6503 | #2N3820 6403
2N1306 9205 2N1309 9205
2N1308 9205 2N1377 9213
2N1613 1201 2N1997 9301
2N1893 1209 2N2605 2119
®2N2484 1337 | ®2N2905 2127
®2N4104 1501 | ®2N3495 2215
©®2N4995 1441
® 2N4996 1511
10 MHz to 50 MHz TIS56 1021 | ®TIS37 2001 Tis8s8 6111| ®2N2498 6303
® TIS63 1025 | ®2N3495 2215 | e2N3819 6401| ®2N3330 6305
o TIS84 1033 | ®2N5043 14401 | e2N3822 6405
o TIS85 1033 ©2N3823 6407
* TIS86 1041 02N4416 6503
® TIS87 1041
2N918 3201
® 2N2219 1305
® 2N2222 1305
®2N2243A 1301
2N4252 1503
©® 2N49386 1511
60 MHz to 100 MHz |*® TIS63 1025 | ¢2N2905 2127 TiS8s 6111| @ 2N2498 6303
®TIS84 1033 | ¢2N2807 2127 | #2N3823 6407 | e 2N3330 6305
® TiS85 1033 | e2N3486 2213 | ®2N4416 6503
© TIS86 1041 | ¢2N5043 14401
® TIS8?7 1041
2N918 3201
® 2N2219 1305
® 2N2222 1305
2N4252 1503
® 2N4875 3701
© 2N4996 1511
100 MHz to 5 GHz 2N918 3201 | ®2N5043 14401 TIS88 6111
© 2N3570 3401 #2N3823 6407
2N4252 1503 02N4416 6503
® 2N4875 3701
D pecially r ded for new design.




APPLICATIONS GUIDE TO
PREFERRED SEMICONDUCTORS AND COMPONENTS (Cont'd.)

DEVICE RECOMMENDATION

APPLICATION BIPOLAR FET
N-P-N P-N-P N-CHANNEL P-CHANNEL
Type No. Page No. Type No. Page No. Type No. Page No.| Type No. Page No.
Low-Noise Amplifier:| eTIS97 1047 | o TIS37 2001 Tis8s 6111 | #2N2498 6303
2N930 1269 2N2605 2119 | e2N3822 6405 | e2N3330 6305
0to 10 MHz #2N2484 1337 | #2N4058-61 2301 | ¢2N4416 6503
2N3707 1431
02N4104 1501
10 MHz to 50 MHz | oTIS62 1025 | o TIS37 2001 Tisss 6111
oTIS84 1033 ©2N3822 6405
oTIS86 1041 e2N3823 6407
2N918 3201 ®2N4416 6503
2N4252 1503
®2N4875 3701
50 MHz to 100 MHz | eTIS62 1025 | @ 2N5043 14401 | eTIS88 6111
oTIS84 1033 #2N3823 6407
oTIS86 1041 #2N4416 6503
2N918 3201
®2N3570 3401
2N4252 1503
®2N4875 3701
100 MHz to 1 GHz | ®TI1S86 1041 | e2N5043 14401 | eTIS88 6111
2N918 3201 #2N3823 6407
®2N3570 3401 02N4416 6503
#2N4875 3701
Mixer and Converter: | 2N918 3201 | e TIS37 2001 02N3823 6407 | #2N2498 6303
0 to 10 MHz ©2N4995 1441 02N4416 6503 | #2N3330 6305
10 MHz to 50 MHz TIS56 1021 | e TIS37 2001 | oTIS88 6111 | @#2N3820 6403
oTIS63 1025 #2N3823 6407
oTIS85 1033 *2N4416 6503
oTIS86 1041
2N4252 1503
*2N4875 3701
®2N4995 1441
50 MHz to 100 MHz | *TIS63 1025 | ¢2N5043 14401 | oTIS88 6111
®TIS85 1033 #2N3823 6407
®TIS86 1041 02N4416 6503
®2N3570 3401
2N4252 1503
®2N4875 3701
100 MHz to 5 GHz | ®TIS86 1041 | ®#2N5043 14401 | oTIS88 6111
2N918 3201 e2N3823 6407
®2N3570 3401 #2N4416 6503
2N4252 1503
®2N4875 3701
Oscillator: oTIS98 1047 | e TIS38 2001 | oTISB8 6111 | #2N2498 6703
2N697 1201 | ®2N2905 2127 | e2N3819 6401 | ®2N3330 6305
0to 10 MHz 2N1613 1201 | ® 2N3486 2213 | e2N3822 6405
®2N2484 1337 | ®#2N3495 = 2215 | e2N3823 6407
2N3711 1431 . #2N4416 6503
®2N5449 1701
10 MHz to 50 MHz oTIS63 1025 | e TIS38 2001 oTIS88 6111
oTIS98 1047 | @ 2N2905 2127 | e2N3822 6405
2N918 3201 | @ 2N2907 2127 | e2N3823 6407
®2N2219 1305 | @ 2N3486 2213 | e2N4416 6503
02N2222 1305 | e 2N5447 2305
®2N4875 3701
#2N5449 1701
D e Iy r ded for new design.




APPLICATIONS GUIDE TO
PREFERRED SEMICONDUCTORS AND COMPONENTS (Cont'd.)

APPLICATION

DEVICE RECOMMENDATION

BIPOLAR

FET

60 MHz to 100 MHz

100 MHz to 5 GHz

Power Oscillator:

Power Amplifier:
Radio Frequency

Audio Frequency

Switching:
Multivibrator,
Pulse Generator,
Schmitt Trigger

Ring Counter/
Latching Amplifier

Relaxation Oscillator

N-P-N

P-N-P

N-CHANNEL

P-CHANNEL

Type No. Page No.

Type No. Page No.

Type No. Page No.

Type No. Page No.

oTIS63 1025 | e 2N5043 14401 TIS88 6111
o TIS86 1041 | e 2N5447 2305 | e 2N3823 6407
2N918 3201 ®2N4416 6503
®2N4875 3701
®2N5449 1701
oTIS63 1025 | @ 2N5043 14401 Tis8s 6111
oTIS86 1041 © 2N3823 6407
2N918 3201 ® 2N4416 6503
®2N3570 3401
®2N4875 3701
®2N3866 3501
®2N 3866 3501
®2N4875 3701
*TIP29 16101 | e TIP30 16105 | ® 2N4857 6511
oTIP29A 16101 | e TIP30A 16105
oTIP31 16109 | e TIP32 16113
oTIP31A 16109 | e TIP32A 16113
oTIP33 16117 | oTIP34 16121
oTIP33A 16117 | o TIP34A 16121
oTIP35 16125 | o TIP36 16129
oTIP35A 16125 | ¢ TIP36A 16129
2N697 1201 2N456A 17101
2N718A 1201 2N1038 17201
2N1613 1201 | #2N2905 2127
2N1711 1201 | e2N2307 2127
TI13027 17301
©2N3486 2213
©2N3495 2215
BIPOLAR OTHER DEVICES
N-P-N P-N-P
Type No. Page No. Type No. Page No. Type No. Page No. Classification
2N1302 9205 2N404 9105 | ¢ 2N3980 7201 T
2N1304 9205 2N1303 9205 | @ 2N3993 6501 P-FET
2N1306 9205 2N1305 9205 | #2N4416 6503 N-FET
2N1308 9205 2N1307 9205 | e2N4857 6511 N-FET
®2N2219 1305 2N1309 9205
©2N2222 1305 2N1997 9301
®2N2369A 1315 2N2000 9307
*2N3010 1401 2N2635 12301
#2N3013 1405 | e 2N2894 2126
®2N3725 1433 | ®2N2905 2127
©2N4418 1519 | ®2N2907 2127
02N4420 1521 | ®2N3829 2235
®2N4423 2303
2N930 1269 | @ 2N2894 2125 | eTIC20-:3 24101 TRIAC
®2N2369A 1315 | #2N2905 2127 | @2N3001-4 24401 SCR
®2N3010 1401 | @ 2N3250 2209 | e 2N3555-8 24417 SCR
®2N3013 1405 | @ 2N3304 2211 ©2N3993 6501 P-FET
*2N4418 1519 | @ 2N3829 2235 | @2N4416 6503 N-FET
©2N4420 1521 | @2N4058-61 2301 | e 2N4857 6511 N-FET
®2N5449 1701 | @ 2N5447 2305 | @ 2N5273-4 24601 TRIAC
o TIS73 6103 N-FET
oTI42A 24105 Trigger Diode
®TI43A 24105 Trigger Diode
2N16718B 7109 wT
®2N3980 7201 wT
®2N4891 7301 wT

Devices especially recommended for new design.




APPLICATIONS GUIDE TO
PREFERRED SEMICONDUCTORS AND COMPONENTS (Cont'd.)

DEVICE RECOMMENDATION

APPLICATION BIPOLAR OTHER DEVICES
N-P-N P-NP
Type No. Page No. Type No. Page No. | Type No. Page No. | Classification
Pulse Amplifier ®2N2243A 1301 2N1907 17231 |e2N3993 6501 P-FET
®2N2369A 1315 | ®2N2894 2125 |e2N4857 6511 N-FET
® 2N2905 2127
® 2N3304 2211
®2N3486 2213
©2N3829 2235
®2N6333 16701
®2N5384 16707
®2N5386 16711
Chopper ® 3N79 4101 | ®3N111 4109 |e2N3993 6501 P-FET
®2N2432 1325 | ®2N2945A 2131 |e2N4857 6511 N-FET
*TIP29 16101 | ®2N3467 2203
© TIP29A 16101 | e TIP30 16105
*TIP31 16109 | e TIP30A 16105
®TIP31A 16109 | e TIP32 16113
e TIP33 16117 | ®TIP32A 16113
® TIP33A 16117 | e TIP34 16121
® TIP35 16125 | e TIP34A 16121
® TIP35A 16125 | e TIP36 16129
® TIP36A 16129
Computer Memory |e2N3013 1405 | ® 2N3467 2203 |e2N3993 6501 P-FET
Driver ©2N3015 1409 ©2N4857 6511 N-FET
©2N3725 1433 oTIS73 6103 N-FET
Power Control/ ®TIP29 16101 | e TIP30 16105 [eTIC20-3 24101 TRIAC
Regulator (See o TIP29A 16101 | e TIP30A 161056 |eTIC44-7 24109 SCR
Selection Guide o TIP31 16109 | e TIP32 16113 |©2N3001-4 24401 SCR
on pages 11 — 14) o TIP31A 16109 | e TIP32A 16113 | @ 2N3005-08 24407 SCR
o TIP33 16117 | o TIP34 16121 |e2N3555-8 24417 SCR
o TIP33A 16117 | e TIP34A 16121 | e 2N3559-62 24425 SCR
*TIP35 16125 | o TIP36 16129 |e2N5273-4 24601 TRIAC
®TIP35A 16125 | e TIP36A 16129
2N1724 16301 2N456A 17101
®2N2987-94 16401 2N1539 17223
- 2N3055 16409 2N1907 17231
®2N3418-21 16501 Ti3027 17301
®2N3551,2 16507 | ®2N5333 16701
®2N3713-16 16511 | ®2N5384,5 16707
®2N3996-9 16601 | ® 2N5386 16711
©2N4000,1 16607
©2N4002,3 16613
®2N4300 16625
©2N4301 16631
®2N5387-9 16715
Computer Logic Switch| 2N797 12101 -2N404 9105 | e2N3993 6501 P-FET
2N1302 9205 2N964 12105 |e2N4857 6511 N-FET
2N1304 9205 2N1303 9205 |eTIS73 6103 N-FET
2N 1306 9205 2N1305 9205
2N 1308 9205 2N1307 9205
®2N2369A 1315 2N1309 9206
®2N3010 1401 2N1997 9301
®2N3013 1405 2N2635 12301
®2N4418 1519 | ® 2N2894 2125
®2N4420 1521 | ® 2N3250 2209
© 2N3304 2211
® 2N3829 2235
® 2N4423 2303
D pecially ded for new design




APPLICATIONS GUIDE TO
PREFERRED SEMICONDUCTORS AND COMPONENTS (Cont'd.)

DEVICE RECOMMENDATION

APPLICATION BIPOLAR OTHER DEVICES
N-P-N P-N-P
Type No. Page No. Type No. Page No. Type No. Page No.| Classification
Series/Shunt Register |e TIP29 16101 | oTIP30 16105 | @2N3393 6501 P-FET
o TIP29A 16101 | oTIP30A 16105 | @#2N4867 6511 N-FET
o TIP31 16109 | oTIP32 16113
o TIP31A 16109 | eTIP32A 16113
o TIP33 16117 | oTIP34 16121
e TIP33A 16117 | oTIP34A 16121
o TIP35 16125 | oTIP36 16129
o TIP35A 16125 | oTIP36A 16129
2N1724 16301 2N456A 17101
o 2N2987-94 16401 2N1038 17201
©2N3551,2 16607 %’3:2077 :;gg:
¢ 2N3713-16 16511 | ®2N5333 16701
©2N39969 16601 | ®2N5384,5 16707
©2N4000,1 16607 | ®2N5386 16711
© 2N4002,3 16613
®2N4300 16625
© 2N4301 16631
® 2N63879 16715
Lamp Driver 2N1893 1209 2N398 9101 | @ 2N4857 6511 N-FET
(Nixie Driver) ©2N2243A 1301 | e2N3495 2215
High Voltage
Linear Application: |e 3N79 4101 2N1907 17231 | ¢ 2N4857 6511 N-FET
Demodulator © 2N2432 1325 | e2N2945A 2131
Differential © 2N2060 4401 | e2N3049 4503 | o TIS69 6101 N-FET
Amplifier ® 2N2642 4405 | @2N3350 4507 | @ 2N5045 6601 N-FET
® 2N3043 4501 | e2N3351 4507
© 2N3045 4501
© 2N3680 4509
© 2N3838 4517
Operational ® 2N2060 4401 | e2N3049 4503 | e TIS69 6101 N-FET
Amplifier ® 2N2223 4401 | ¢2N3350 4507 | ® 2N4854 4701 NPN-PNP
© 2N2642 4405 | e2N3351 4507 | ® 2N5045 6601 N-FET
© 2N3043 4501
© 2N3045 4501
o 2N3680 4509
Servo Amplifier © 2N2060 4401 2N1038 17201 | @ TIS69 6101 N-FET
® 2N2223 4401 2N1907 17231 | @ 2N5045 6601 N-FET
® 2N2642 4405 | e2N3350 4507
© 2N3680 4509 | e2N3351 4507
Sense Amplifier/ © 2N2060 4401 | ®2N3049 4503 T1S88 6111 N-FET
Comparator © 2N2642 4405 | ®2N3350 4507 | @ 2N4416 6503 N-FET
® 2N3043 4501 | ®2N3351 4507 | @ 2N5045 6601 N-FET
© 2N3680 4509
 2N3838 4517
Waveform Generator/| 2N930 1269 | e2N5447 2305 TIS88 6111 N-FET
Clipper/Compressor 2N3707 1431 e2N4416 6503 N-FET
2N3708 1431 e2N4857 6511 N-FET
2N3709 1431
2N3711 1431
© 2N5449 1701
Diodes: 1N456-8 18101
Mixer/Converter 1N482-5 18105
1N914 19201

Devices especially recommended for new design.
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APPLICATIONS GUIDE TO
PREFERRED SEMICONDUCTORS AND COMPONENTS (Cont'd.)

DEVICE RECOMMENDATION

APPLICATION BIPOLAR OTHER DEVICES
N-P-N P-N-P
Type No. Page No. Type No. Page No. Type No. Page No.| Classification
Detector 1N456-8 18101
IN914 19201
e 1N4¥M8 19401
e1N4448 19401
Switch IN914 19201
©1N3064 19301
©1N3070 19303 200 v
*1N4148 19401
©1N4448 19401
©1N4531 19407
Tuning o TIV306-08 21205| Voltage
Variable
Voltage Regulator 1N746-
oltage Regul 1IN759 23109
© 1N746A-
1IN759A 23109
1N4370 23601
©1N4370A 23601
Rectifier 1N456-
1N458 18101
1N482-5 18105
*1N645-9 18109
©1N4001-7 25401
te ©TID21-24 20005| 8-Diode Array
Computer TID26:26 20009( 16-Diode Array
oTID29-30 20013| 20-Diode Array
1IN914 19201
*1N3064 19301
istor Biasi © 1N746A-
Transistor Biasing 1N759A 23109 |
TV “Color Killer” ©1N3070 19303
Power Supply *1N645-9 18109
. *1N6459 18109
Logarithmic e IN746A
1N759A 23109
; eLS400 27401
Light Sensor oLS600 27501
«IN2175 27801

Devices especially recommended for new design.




SELECTION GUIDE
SILICON POWER TRANSISTORS

The following curves, arranged in ascending order of rated power dissipation, show typical hge versus
collector current at 25°C case temperature. Listed above each curve are the standard open-base
collector-emitter voltage ratings available from among the device types listed.
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SELECTION GUIDE
SILICON POWER TRANSISTORS
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SELECTION GUIDE
SILICON POWER TRANSISTORS

N-P-N N-P-N
2N3551-2N3552 2N1724
a0W 50 W
Vceo: 60 V and 80 V Vceo: 80 V
100 100
Vee =2V Ve 215V
80 80
Lottt
) 60
: N, : gt
) o L .
U N
L
-
20 20 m‘
) 0
0.1 1 10 100 0.01 0.1 | 10
i (4) Ic )
FIGURE 11 N-P-N FIGURE 12
2N4301
50 W
Vceo: 80 V
100 ~rr
Vee =4V
80 [
Y N
: \
“ \
w0
N
20
0
0.1 V 10
Ic(A)
FIGURE 13
N-P-N P-N-P
TIP33, TIP33A TIP34, TIP34A
sow 80W
Vceo: 40 V and 60 V Vceo: 40 V and 60 V
100 100
vul Lvl — v| I 4|v
- ce = -
™S
80 80
™
I~ N
) @
: \\ z \
“© “
\\ \\
20 2 N
N NN
! h
0 0
0.1 ' 10 0.1 B -10
1c 1A) Ic (A
FIGURE 14 FIGURE 15




SELECTION GUIDE
SILICON POWER TRANSISTORS
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CROSS-REFERENCE GUIDE BETWEEN JEDEC
OR COMPETITIVE TYPE NUMBERS AND Tl DEVICES

Nearest Tl types were selected on the basis of the general similarity of electrical characteristics.
Interchangeability in particular applications is not guaranteed. Before using a substitute type, the user
should compare the detailed specifications of the substitute device with the detailed specifications of
the original device with emphasis on those ratings and characteristics which are actually critical.
Occasionally another device on the same data sheet as the stated “Nearest Tl Type’’ may be found to
be better suited for the particular application.

Tl makes no warranty as to the information furnished and Buyer assumes all risk in the use thereof.

No liability is assumed for damages resulting from the use of the information contained in this list.

Preferred Nearest Preferred Nearest
Type T1 Type Tl Type Type TI Type Ti Type
1N38B 1N484 1N458A 1N315 1N4004 1N4004
1N39B 1N645 1N645 IN316 1N645 1N483A
1N52A 1N483 1N457A 1N317 1IN645 1N484A
IN60 1N456 1N456 1N318 1IN645 1N485
1N67A 1N484 1N458A 1N319 1N646 1N646
IN69A 1N483 1N457A 1N320 1N648 1N648
1N70A 1N484 1N458A 1N323 N64 1N645
1N81A 1N483 1IN457A 1N324 1N645 1N645
1N90 1N483 1N457A 1N325 1N645 1N645
1N91 1N645 1N484A 1N326 1N646 1N646
mgg mg:g lng‘i‘g 1N327 1N648 1N648
1N45
1N96 1N483 1N457A 1N33%0 1N32e INg2e
1N98 1N484 1N458A 1N332 1N332
1N98A 1N484 1N458A 1N333 1IN333
1IN100A 1N484 1N458A 1N334 1N334
1N111 1IN914B 1IN663 1N335 1N335
1IN112 1N914B 1N663 1N336 1N336
1N113 1N914B 1N663 1N337 1N337
1N114 1N914B 1N663 1N338 IN338
1IN115 1N914B 1N663 1N339 1N339
IN118A 1N483 1N457A 1N340 1N340
1N119 1IN914B 1IN663 1N341 1N341
1N120 1N914B 1N663 1N342 1N342
1N126 1N483 1N547A IN343 1N343
1IN127 1N484 1N458A 1N344 N3
1N128 1N483 1IN457A 1N345 1N345
1N128A 1N457 1N457 1N346 1N346
1IN137B 1N483 1N457A 1N347 1N347
1N138B 1N 1N457A 1N348 1N348
it e pems | e
1N 1N457
IN191 1N3070 1N663 }Ng‘;’? 1N2"3’Z 1N258A
1N193 1N914 1N251 1N352 1N485 1N485
1N194 1N914 1N251 1N353 1N645 1N645
1IN194A 1IN914 1N251 1N354 1N646 1N646
1N195 1N914 1N251 1N359 1N483 1N457A
1IN196 1IN914 1IN251 1N360 1N484 1N484
IN198 1N484 1N458A 1N361 1N485 1N485
1N198A 1N483 1N457A 1N362 1N646 1N646
1N198B 1N483 1N457A 1N363 1N648 1N648
1N200 1N764 1N417 1IN914B 1N663
1N201 1N765 1N418 1N914B 1N663
1N202 IN766 1N419 1N914B 1N663
1N251 1N914 1N251 1N432 1N482 1N457A
1N253 1N253 1N432A 1N482 1N457A
1N254 1N254 1N433 1N485 1N458A
1N256 1N256 1N433A 1N485 1N458A
1N270 TID32 434 1N485 1N459A
1N273 1N914B 1IN663 1N434A 1N485 1N459A
1N276 1N914B 1N915 440 1N4002 1N2069
1N277 1N914B 1N658 1N440B 1N4002 1N440B
}Ng;g }“g}:g inggg 1N441 1N4003 1N2069
1N4418 1N4003 1N441B
1N281 1N914B TID29 1N442 1N4004 1N2070
1N282 1N456 1N456 1N442B 1N4004 1N442B
1N283 TID33 443 1N4004 1N2070
1N294 1N457 1N457 1N443B 1N4004 1N443B
1N294A 1N483 1N483 444 1N4005 1N2071
1N295 1N457 1N457 1N444B 1N4005 1N444B
1N297 1N483 1N458A 445 1N4005 1N2071
1N298 1N483 1N457A 1N4458 1N4005 1N445B
1N298A 1N483 1N457A 1N447 1N482 1N461A
1IN300 1N482 1N456A 1N448 1N484 1N458A
1N300A 1N482 1N456A 1N449 1N482 1N461A
1 1N483 1N457A 1N450 1N484 1N458A
1N301A 1N483 1N457A 1N451 1N484 1N458A
1N301B 1N483 1N457A 1N452 1N482 1N461A
1N302A 1N645 1N645 1N453 1N484 1N458A
*1N302B 1N645 1N645 1N454 1N482 1IN461A
1N303 1N484 1N484 1N455 1N482 1N461A
1N303B 1N484 1N484 1N456 1N456 1N456
05 1N645 1N483A 1N456A 1N482 1N456A
IN306 1IN645 1N482A 1N457 1N457 1N457
1N307 1N484 1N458A 1N457A 1N483 1N457A

*Denotes 1N- or 2N- numbers not JEDEC registered through September 1968.
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CROSS-REFERENCE GUIDE BETWEEN JEDEC OR COMPETITIVE TYPE NUMBERS AND TI DEVICES (Cont'd.)

Type
1N458
1N458A
IN459
1N459A
IN4

1IN605A

Preferred
Tl Type

1IN914B

1N4001
1N4002
1N4003
1N4004
1N4004
1N4005
1N4007
1N4007

1N4001
1N645
1N645
1N645
1N645
IN646
1N647
1N648

Nearest
Ti Type

1N6
1IN602A
1N603
IN603A
1N604
1N604A
1N605
1N605A

Type
1N606

IN7
1IN707A
1N708
1N708A

Preferred
Tl Type

1N648
1N4001
1N4002
1N4003
1N4003
1N4004
1N4004
1N4005
1N4005
1N4004
1N914
1N3070
1N914
IN914
1N914
1N3070

1IN3070
1N914B

1N645
1N646
1IN647
1N648
1N649
1N914B
1NS14
1IN914B
1N3070
1N914
1IN914B

1IN9
IN758A
1N4370A
1N746A
1IN749A
1IN750A
1N752A
1IN755A
1IN752A

Nearest
1 Type

1N606

1IN606A
N6

1IN708A



CROSS-REFERENCE GUIDE BETWEEN JEDEC OR COMPETITIVE TYPE NUMBERS AND TI DEVICES (Cont'd.)

Type
1N709
1IN709A

1IN710
IN710A
1N711
IN711A
1N712
IN712A

Preferred
TI Type

IN753A
1IN754A
1N755A
1IN756A
IN757A
1IN758A
1IN758A
1IN759A
1N746

1N746A
1N747

1N747A
1N748

1N3070

Nearest
Ti Type

1IN709

Type
1N818
1N890
1IN891
1N892
1N897
1N898
1N899
1N900
1N901
1N902
1N903A
1N904A
1N905A
1N906A
1N907A
1N908A

1N1488

Preferred
Type

1N4005
1N4005

1N4004
1N4003
1N4004
1N4004
1N4002
1N4003

Nearest
Tl Type
1IN916B

1N1488



CROSS-REFERENCE GUIDE BETWEEN JEDEC OR COMPETITIVE TYPE NUMBERS AND TI DEVICES (Cont'd.)

Type
1N1489
1N1490
1N1491
1N1492
1N1581
1N1582
1N1583
1IN1584
1N1585
1N1586
1N1587
IN1612
1IN1613
iIN1614
1IN1615
1N1616
1N1692
1IN1693
1N1694
1N1695
1IN1696
1N1697
1N1701
1N1702
1IN1703
1IN1704
1N1705
1N1706
1N1816
1N1816A
1IN1816C
1N1816CA
1N1817
IN1817A
1IN1817C
1IN1817CA
1IN1818
1IN1818A
1N1818C
1N1818CA
1IN1819
IN1819A
1N1819C
1N1819CA
1N1820
1N1820A
1N1820C
1N1820CA
1N1821
1IN1821A
1N1821C
IN1821CA
1N1822
1N1822A
1IN1822C
1IN1822CA
1N1823
1N1823A
1N1823C
1N1823CA
1N1824
1N1824A
1N1824C
1N1824CA
1IN1825
1N1825A
1IN1825C
1N1825CA
1N1826
1IN1826A
1N1826C
1N1826CA
1IN1827
1N1827A
1N1827C
1IN1827CA
1N1828

1N1828CA
1IN1829
1IN1829A
1IN1829C
1IN1829CA
N1830

1N1830CA

Preferred
TI Type
1N4004
1N4004
1N4005
1N4005

1N4002
1N4003
1N4004
1N4004

1N4001
1N4002
1N4003
1N4004
1N4004
1N4005

Nearest
Tl Type
1N1489
1N1490
1IN1491
1IN1492
1IN1581
1N1582
1N1583
1N1584
1N1585
1IN1586
1N1587
IN1612
1IN1613
1N1614
IN1615
1N1616
1IN1692
IN1693
1IN1694
1IN1695
IN1696
1IN1697
1N4001
1N4002
1N4003
1N4004

1IN1816CA
1N1817
1IN1817A

1N1817C
1N1817CA

1N1818
1IN1818A
1IN1818C
1N1818CA
1N1819
1IN1819A
1N1819C
1IN1819CA
1N1820
1IN1820A
1N1820C
1IN1820CA
1N1821
1IN1821A
1N1821C
1N1821CA

1N1822CA
1IN1823
1IN1823A
1IN1823C
1IN1823CA
1N1824
1IN1824A
1N1824C
1N1824CA
1N1825
1IN1825A
1N1825C
1IN1825CA

1IN1826C
1N1826CA
1N1827
1IN1827A
1IN1827C
1N1827CA
1N1828
1N1828A
1N1828C
1N1828CA
1N1829
1N1829A
1IN1829C
1N1829CA
1N1830
1IN1830A
1IN1830C
1N1830CA

Type
1N1831
1N1831A
1N1831C
1IN1831CA
1IN1832
1N1832A
1N1832C
1N1832CA
1N1833
1IN1833A
1N1833C
1N1833CA
1IN1834
1N1834A
IN1834C
1IN1834CA
1IN1835
1N1835A
1N1835C
1N1835CA
1N1836
1IN1836A
1N1836C
1N1836CA
1N2008
1N2008A
1N2008C
1N2008CA

1N2009
1N2009A
1N2009C
1N2009CA
1N2010
1N2010A
1N2010C
1N2010CA
1N2011
1N2011A
1N2011C
1N2011CA
1N2012
1N2012A

1N2012C
1IN2012CA

1N3070

Preferred
Tl Type

1N4003
1N4003
1N4004
1N4004
1N4005
1N4005
1N4001
1N4002
1N4003
1N4003
1N4004
1N4004
1N4004
1N4005
1N4001
1N4002
1N4003
1N4004
1N4004
1N4005
1N4005
1N4005
1N4005
1N4004
1N4006
1N2175
1N4007
1N4003
1N4004
1N4005
1N4003
1N4004

1N3070

Nearest
Tl Type
1N1831
1IN1831A
1N1831C
1N1831CA
1N1832
1N1832A
1N1832C
1N1832CA
1N1833
1IN1833A
1N1833C
1N1833CA

1N1834CA
1IN1835
1N1835A
1N1835C
IN1835CA
1N1836
1N1836A
1IN1836C
1N1836CA
1N2008
1N2008A
1N2008C
1N2008CA

1N2009
1N2009A
1N2009C
1N2009CA

1IN2010C
1N2010CA
1N2011
1IN2011A
1N2011C
1IN2011CA
1N2012
1IN2012A
1N2012C
1N2012CA
1N2069

IN914B
1N3070



CROSS-REFERENCE GUIDE BETWEEN JEDEC OR COMPETITIVE TYPE NUMBERS AND TI DEVICES (Cont'd.)

Type

1N3668
1N3722
1N3728
1N3731
1N3753
1N3866
1N3867
1N3868
1N3873
1N3894
1N3895
1N3956
1N4001
1N4002
1N4003
1N4004
1N4005
1N4006
1N4007
1N4043
1N4087
1N4099
1N4100
1N4101
1N4102
1N4103
1N4104
1N4105
1N4106
1N4147
1N4148
1N4149
1N4150
1N4151
1N4152
1IN4153
1N4154
1N4244
1N4305
1N4360

Preferred
Type
1N3070
1N914B
1N4003
1N645
1N914
1N3070
1N4370
1N4372A
1N645
1N647
1N649
1N3070

1N4005
1N914

1IN914B
1N649

1IN914B
1N645

1N4003
1N4004
1N4005
1IN914B
1N648

1N648

1IN914B
1N4001
1N4002
1N4003
1N4004
1N4005
1N4006
1N4007
1N914B
1N914B

1N9148B
1N4148
1N4148
1N914B
1N4448
1N4448
1N4448
1N4448
1N914B
1N4148
1N4370

Nearest
Tl Type
1N3070
1N4444
1N4003
1N645

1N3509
1N3510
1IN3511
1N3512
IN3513
1N3514
1N3515
1IN3516
1IN3517
1N3518
1N3519
1N3520

1N649

1N914B
1N483A
1N4003
1N4004
1N4005
1N914B
1IN648

1N648

1N4534
1N4001
1N4002
1N4003
1N4004
1N4005
1N4006
1N4007
1N914B
1N914B
1N4099
1N4100
1N4101
1N4102
1N4103
1N4104
1N4105
1N4106
1N914B
1N4148
1N4149
1N4444
1N4151
1N4152
1N4153
1N4154
1N4446
1N4305
1N4360

Type

2N38
2N41
2N42
2N45
2N46
2N47
2N48
2N49
2N50
2N51
2N52
2N53
2N54
2N55
2N56
2N57
2N59
2N60
2N61
2N62
2N63
2N64
2N65
2N66
2N68
2N71
2N73
2N74
2N75
2N76
2N77
2N78
2N78A
2N79
2N80
2N81
2N82

Preferred
Tl Type
1N645

1N4370

1N914B

1N4001
1N4148
1N4148
1N914
1IN914B
1N483
1N483
1IN914B
1N3070
2N404
2N404
2N404
2N404
2N404
2N404
2N404
2N404
2N404
2N404
2N404
2N404
2N404
2N404
2N404
2N404
2N404
2N404
2N404
2N404
T13027
2N404
2N404
2N404
2N404
2N404
2N404
2N404
T13027
T13027
2N404
2N404
2N404
2N404
2N404
2N404
2N1302
2N1302
2N404
2N404
2N404
2N404

Nearest
TI Type
1N484A
1N4370

1N4448
1N4449
1N4444
1N4444
1N4448
1N4454
1N4448
1N4531
1N4532
1N4533
1N4534
1N4536

1N645
1N647

2N404
2N404
2N404
2N404
2N404
2N404
2N404
2N404
2N404
2N404
2N404
2N404
2N404
2N404
2N404
2N404
2N404
TI3027
2N404
2N404
2N404
2N404
2N404
2N404
2N404
T13027
T13027
2N404
2N404
2N404
2N404
2N404
2N404
2N1302
2N1302
2N404
2N404
2N404
2N404
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CROSS-REFERENCE GUIDE BETWEEN JEDEC OR COMPETITIVE TYPE NUMBERS AND TI DEVICES (Cont'd.)

2N181
2N182
2N183
2N184
2N185
2N186
2N186A
2N193
2N194

Preferred
Type
2N1304
2N

2N404
2N404
2N1302
2N1302

Nearest

Tl Type
2N1304
2N404
2N1302
2N1304
2N1306
2N1306
2N404

2N1302

2N1302
2N1302

Preferred
Tl Type

2N404
TI3027

2N404

2N456A
2N456A
2N456A
2N456A

2N1302
2N1302
Ti13027
T13027
TI13027
Ti3027
TI3027
TI3027

2N404
2N404

T13027
TI3027

2N404
2N1302
2N1304

*Denotes 1N- or 2N- numbers not JEDEC registered through September 1968.

Nearest

Tl Type
2N1373
2N1372
2N1372
2N1372
2N1302
2N1302
2N1304
2N1304

2N404
2N1302
2N404
2N404

2N404
2N404

2N404
2N1302
2N1304



CROSS-REFERENCE GUIDE BETWEEN JEDEC OR COMPETITIVE TYPE NUMBERS AND Tl DEVICES (Cont'd.)

Type
2N296
2N297
2N297A
2N299
2N300
2N301
2N301A
2N302
2N303
2N306
2N307

Preferred
Tl Type
2N456A
T13027

T13027
Ti3027
2N1303
2N1303
2N1302
TI13027
T13027
2N1377
2N1377
2N1377

2N404
2N1304
2N404

T13027
TI3027

2N404

2N404
2N404
2N404
T13027
Ti3027
T13027
TI13027
TI13027
TI13027
2N1302
2N1302
2N1302
2N1302
2N1304
2N1304
2N404
2N404
2N404
2N404
2N404
2N1306
2N1306
2N1306
2N404

T13027
T13027
2N1302
2N1302
T13027
T13027
TI3027

2N1304
2N1304
TI13027
TI3027

Nearest
Tl Type

2N3146
T13028
Ti13028
2N2188
2N2188
T13027
TI13028
2N1303
2N1303
2N1302
TI13027

TI3027

Type
2N388
2N388A

Preferred
TI Type
2N1306
2N1306

TI3027

2N404
2N1308
2N1305
2N1307
2N1307
2N398

2N456A

2N404
2N404
2N404
2N404
2N404
2N1304
2N1304
2N1304
2N1304
2N1304
2N1304
2N1304
2N1304
2N1304
2N1304

Nearest
TI Type

2N479
2N480
2N2188

2



2

CROSS-REFERENCE GUIDE BETWEEN JEDEC OR COMPETITIVE TYPE NUMBERS AND TI DEVICES (Cont'd.)

Preferred
TI Type

2N491A
2N491A
2N491A
2N491A
2N491A
2N491A
2N491A
2N491A
2N491A
2N491A
2N491A
2N491A
2N491A
2N491A
2N491A

2N2945A

2N456A
2N456A
2N456A
2N456A

2N456A
2N456A
2N456A

2N1306

2N404
2N1377

2N1377

TI13027
TI3027

2N1893
2N1893
2N1893
2N1893
TI3027

Nearest
Tl Type

2N1893
Ti3027

Preferred
TI Type

2N1997
2N1997
2N1997
2N1997
2N1997
2N2635
2N2635
2N2635
2N2635
2N2635
2N2635
2N2635
2N404

2N2432
2N1308

2N456A

2N2635
2N2635
2N2635
2N1306
2N1308

2N1997

Nearest
TI Type



CROSS-REFERENCE GUIDE BETWEEN JEDEC OR COMPETITIVE TYPE NUMBERS AND TI DEVICES (Cont'd.)

Preferred Nearest Preferred Nearest
Type Tl Type Tl Type Type TI Type T1 Type
2N656A 2N656A 2N727 2N727
2N657 2N657 2N728 2N2219 2N2217
2N657A 2N657A 2N729 2N2219 2N2217
2N658 2N2000 2N658 2N730 2N718A 2N730
2N659 2N2000 2N659 2N731 2N718A 2N731
2N660 2N2000 2N660 2N734 2N734
2N661 2N2000 2N661 2N735 2N735
2N662 2N2000 2N662 2N735A 2N735
2N663 T13027 T13027 2N736 2N736
2N665 T13027 T13028 2N736A 2N736A
2N669 T13027 T13027 2N736B 2N736A
2N670 2N1038 2N1038 2N738 2N738
2N671 2N1038 2N1038 2N739 2N739
2N672 2N1038 2N1038 2N739A 2N739
2N673 2N1038 2N1038 2N740 2N740
2N674 2N1038 2N1038 2N740A 2N740
2N677 2N456A 2N456A 2N741 2N5043 2N2996
2N677A 2N456A 2N456B 2N741A 2N5043 2N2997
2N677B 2N456A 2N3146 2N742 2N2219 2N2217
2N677C 2N456A 2N3146 2N742A 2N2219 2N2217
2N678 2N456A 2N513 2N743 2N743
2N678A 2N456A 2N513 2N743A 2N743
2N678B 2N456A 2N513A 2N744 2N744
2N678C 2N456A 2N513B 2N744A 2N744
2N679 2N1304 2N1304 guxg gnggg
2N680 2N404 2N404
2N681 2N681 2N747 2N337
2N681A 2N681A 2N748 2N337
2N682 2N682 2N749 2N697 2N696
2N682A 2N682A 2N751 2N697 2N697
2N683 2N683 2N752 2N736
2N683A 2N683A 2N753 2N753
2N684 2N6 2N754 2N1893 2N1893
2N684A 2N684A 2N755 2N1893 2N1893
2N685 2N685 2N756 2N734
2N685A 2N685A 2N757 2N734
86 2N757A 2N734
2N686A 2N686A 2N758 2N734
2N687 2N687 2N758A 2N734
2N687A 2N687A 2N758B 2N734
e Fried 2N;?>3A 2N759A
2N688A 2N688A
2 2N689 2N759B 2N759A
2N689A 2N689A 2N760 2N760
2N2635 2N2635 2N760A 2N760A
2N695 2N2635 2N2635 2N760B 2N760A
2N696 2N697 2N696 2N768 2N964 2N961
2N697 2N697 2N697 2N769 2N964 2N964
2N698 2N1893 2N698 2N773 2N734
2N699 2N1893 2N699 2N774 2N734
2N699A 2N1893 2N699 gmg;g gmgi
2N699B 2N1893 2N699
2N700 2N5043 2N2415 2N777 2N734
2N700A 2N5043 2N2415 2N778 2N735
2N702 2N702 2N779 2N964 2N964
2N703 2N703 2N779A 2N964 2N964
2N705 2N964 2N705 2N780 2N780
2N705A 2N964 2N705 2N781 2N2635 2N2635
2N706 2N706 2N782 2N2635 2N2635
2N706A 2N706A 2N783 2N3010 2N3010
%Ngggg gn;ggg 2N784 2N3010 2N3010
2N784A 2N3010 2N3010
2N707 2N2484 2N2483 2N789 2N332
2N707A 2N2484 2N2484 2N790 2N333
2N708 2N708 2N791 2N334
2N708A 2N708 2N792 2N335
2N709 2N3010 2N709 2N793 2N336
2N709A 2N3010 2N709 2N794 2N2635 2N2635
2N710 2N964 2N710 2N795 2N2635 2N2635
2N710A 2N964 2N710 2N796 2N2635 2N2635
2N711 2N964 2N711 2N797 2N797 2N797
2N711A 2N964 2N711A 2N799 2N1309 2N1309
2N711B 2N964 2N711B 2N800 2N404 2N404
2N715 2N4875 2N4875 2N801 2N404 2N404
2N716 2N4875 2N4875 2N802 2N404 2N404
2N717 2N718A 2N717 2N803 2N404
2N718 2N718A 2N718 2N804 2N404 2N404
2N718A 2N718A 2N718A 2N805 2N404 2N404
2N720A 9 2N806 2N404 2N404
2N719A 2N720A 2N719A 2N807 2N404 2N404
2N720A 2N720 2N808 2N404 2N404
2N720A 2N720A 2N720A 2N809 2N404
2N2907 2N721 2N810 2N404 2N404
2N721A 2N2907 2N721 2N812 2N404 2N404
2N2907 2N722 2N813 2N404 N.
2N722A 2N2907 2N722 2N814 2N404 2N404
2N725 2N2635 2N2635 2N815 2N404 2N404
2N726 2N726 2N816 2N404 2N404



24

CROSS-REFERENCE GUIDE BETWEEN JEDEC OR COMPETITIVE TYPE NUMBERS AND Ti DEVICES (Cont'd.)

Type
2N817
2N818
2N819
2N820
2N821
2N822
2N823
2N824
2N825
2N826

2N930A
2N930B

Preferred
Tl Type

2N404
2N404
2N404
2N404
2N404
2N404
2N404
2N404
2N404
2N404

2N2635
2N930
2N930

2N2945A
2N2945A
2N2945A
2N2945A
2N2945A
2N2945A
2N2905
2N2905
2N2905
2N2905
2N2905
2N2894
2N720A
2N720A

2N3015

2N720A
2N720A

2N918
2N918
2N918

2N2605
2N2605
2N2605
2N2605
2N2605

Nearest

Tl Type
2N404
2N404
2N404
2N404

2N930A

Type
2N934
2N935
2N936
2N937
2N938
2N939
2N940
2N941
2N942
2N943
2N944
2N945
2N946
2N947
2N955
2N955A
2N956

2N1022A
2N1023
2N1024
2N1025
2N1026
2N1027
2N1028

Preferred
Ti Type

2N2635

2N2945A
2N2945A
2N2945A
2N2945A
2N2945A
2N2945A
2N2945A
2N2945A
2N2945A
2N2945A
2N2945A
2N2945A

2N797
2N797
2N718A
2N2484

LS600
2N2635

2N2635
2N2635
2N2635
2N2635

2N2907

TI3027
T13027
2N456A
2N456A

Nearest
Tl Type
2N2635

TI13027
TI13031
2N3146
2N514A



CROSS-REFERENCE GUIDE BETWEEN JEDEC OR COMPETITIVE TYPE NUMBERS AND TI DEVICES (Cont'd.)

2N1111
*2N1111A
*2N1111B

2N1116

2N1129

Preferred
Ti Type
2N456A
2N2945A
2N2945A
2N2945A
2N2945A
2N1038
2N1038
2N1038
2N1038
2N1038
2N1038
2N1038
2N1038
2N1038
2N1038
2N1038
2N1038
2N1038
2N1038

2N1907

2N2219

2N404
2N404
2N2219

2N404

2N3725
2N2219
2N1308
2N1308
2N1308
2N1304
2N1304
2N1305
2N1308
2N1302
2N1306

2N2243A
2N2243A
2N2605

2N1377

Nearest
Tl Type
2N5148B
2N2944
2N2944
2N2944
2N2944
2N1038
2N2552
2N2556
2N1039
2N2553
2N2557
2N1040
2N2554
2N2558
2N1041
2N2555
2N2559
2N1042
2N2560
2N2564
2N1043
2N2561
2N2565

2N1048
2N1048A
2N1048B
2N1049
2N1049A
2N10498B
2N1050
2N1050A
2N1050B
2N2217
2N5058
2N5059
2N404
2N404
2N2217
2N2188
2N2189
2N328A

2N1379

Type

*2N1176A
*2N11768B
2N1177
2N1178
2N1179
2N1180
2N1183

2N1217

Preferred
TI Type
2N1377
2N2905
2N2905
2N2905
2N2905
TI13027
T13027
2N456A
2N456A
2N456A
2N456A
TI13027
2N456A
2N456A

2N1303
2N1303
2N456A
2N456A
2N456A
2N456A

2N456A

2N5043
2N456A
2N456A
2N456A
2N456A
2N456A
2N456A
TI3027

2N404
T13027
2N1304
2N404
2N1038
2N1038
2N1038

2N1038
2N1038
2N1038
2N1038
2N1038
2N1038
2N1377

2N456A
2N1724

2N1724
2N1308

“Denotes 1N- or 2N- numbers not JEDEC registered through September 1968.

Nearest

Tl Type
2N1375
2N1131
2N1131
2N1132
2N1132

2N1308

25



CROSS-REFERENCE GUIDE BETWEEN JEDEC OR COMPETITIVE TYPE NUMBERS AND T! DEVICES (Cont'd.)

Preferred Nearest Preferred Nearest
Type TI Type Tl Type Type Tl Type TI Type
SN1250 N3903 SN2304 SN1357 SNaos oN404
2N1222 2N2905 2N2904 2N1359 TI3027 TI13027
N em o Ame | M wm, e
2N1225 2N2635 2N2635 2N1363 2N456A 2N3146
2N1226 2N2635 2N2635 2N1364 2N456A 2N3146
e T I B
1302 2N1302
2N1245 2N404 2N404 2N1367 2N1304 2N1304
2N1246 2N404 2N404 2N1370 2N1377 2N1370
2N1249 2N1248 2N1371 2N1377 2N1371
7R - N I A
2N1252A 2N1252 2N1374 2N1377 2N1374
2N1253 2N1253 2N1375 2N1377 2N1375
2N1253A 2N1253 2N1376 2N1377 2N1376
2N1254 2N2907 2N722 2N1377 2N1377 2N1377
SN1356 3907 732 oN1379 oN1377 oN1379
77 2N1379
W Bem A A
77 2N1381
2N1259 2N2907 2N722 2N1382 2N1377 2N1382
2N1260 2N1260 2N1383 2N1377 2N1383
ae Ty e N e oawEs
2N1385
2N1263 TI3027 TI3030 2N1391 2N1302 2N1302
2N1265 2N404 2N404 2N1395 2N2188
2N1266 2N404 2N404 2N1396 2N2191
2N1267 2N4252 2N4253 2N1397 2N2191
2N1268 2N4252 2N4253 2N1398 2N2996
2N1269 2N4252 2N4253 2N1399 2N2996
2N1270 2N4252 2N4253 2N1400 2N2996
2N1271 2N4252 2N4253 2N1401 2N2996
Nisrs Niod- SNizrs IN1403 Na2as
2N2996
2N1274 2N404 2N1274 2N1404 2N1303 2N1404
2N1275 2N2945A 2N2944 2N1404A 2N1303 2N1404
iz e | v e
6 2N2996
2N1278 2N1278 2N1407 2N2996
2N1279 2N1279 2N1408 2N2000 2N2000
2N1280 2N1305 2N1305 2N1411 2N2188
2N1281 2N1305 2N1305 2N1413 2N1413
2N1282 2N1305 2N1305 2N1414 2N1414
5 I B 1 S st
2N1287 2N1303 2N1303 2N1420 2N1893 2N1420
2N1287A 2N1305 2N1305 gnggA 2N1893 guggg
2N1291 TI3027 TI13027
2N1293 T13027 TI13028 2N1426 2N2188
2N1295 2N456A 2N3146 2N1427 2N2635 2N2635
2N1297 2N456A 2N3146 2N1428 2N2905 2N1132
2N1298 2N1302 2N1302 2N1429 2N2905 2N1132
2N1299 2N1306 2N1306 2N1431 2N1302 2N1302
2N1300 2N2635 2N2635 2N1432 2N2189
N A A .
303 2N1303 2N1439 2N2945A 2N2946
N Wi M oawe gmm
2N1
%N}%gg %R %382 2m§82 2N1442 2N2945A 2N2946
2N1307 2N1307 2N1307 2N1443 2N2945A 2N2946
2N1308 2N1308 2N1308 2N1444 2N3252
2N1309 2N1309 2N1309 2N1445 2N1445
- A I Nz
2N1317 2N1997 2N1999 2N1448 2N1377 2N1373
i anise7 iz s 1377 e
e e e | NER A iz
2N1322 2N1038 2N1038
e e snioas i Zaen alee
%F‘d%%g §N1038 2N1038 gmﬁ% g“fgggﬁt ’g’ﬂfgg‘;
%N}%ﬁ %Nﬁgi %NZ&‘: 2N1472 2N3015 2N2537
2N1345 2N404 2N404 2N1473 2N2000 2N2000
2N1346 2N404 2N404 2N1474 2N2945A 2N2944
2N1347 5N404 2N404 2N1474A 2N2945A 2N2944
+2N1348 2N404 2N404 2N1475 2N2945A 2N2944
2N1476 2N2945A 2N2944
*2N1349 2N404 2N404 2N1477 2N2945A 2N2944
~2N1350 2N404 2N404 2N1478 2N1997 2N1997
*2N1351 2N404 2N404
2N1479 2N2987 2N2987
2N1353 2N404 2N404 2N1480 2N2988 2N2988
2N1354 2N404 2N404 2N1481 2N2989 2N2989
2N1355 2N404 2N404 2N1482 2N2990 2N2990

“Denotes 1N- or 2N- numbers not JEDEC Yegistered through September 1968.



CROSS-REFERENCE GUIDE BETWEEN JEDEC OR COMPETITIVE TYPE NUMBERS AND Tl DEVICES (Cont'd.)

Type

2N1530
2N1531

2N1586

Preferred
Tl Type
2N964

2N2219
2N2219
2N1893

TIS37
TIS37
TIS37
TIS37

2N1539

Ti3027
Ti3027

T13027
Ti3027

2N456A
2N456A

Nearest
Tl Type

2N1586

Type
2N1587
2N1588
2N1589
2N1590
2N1591
2N1592
2N1593
2N1594
2N1595
2N1596
2N1597
2N1598
2N1599
2N1600
2N1601
2N1602
2N1603
2N1604
2N1605
2N1605A
2N1613
2N1614
2N1616
2N1617
2N1618
2N1620
2N1624
2N1631
2N1632
2N1633
2N1634
2N1635

2N1716

Preferred
Ti Type

2N2635
2N2635
2N 2635
2N2635
2N2635
2N2945A
2N2945A
2N2945A
2N2945A
2N1893

2N2945A
2N2945A
2N2945A

2N2369A

2N1671B
2N1302
2N1304
2N404
2N2945A
2N2945A

2N2219
2N2635

2N1302
2N1893

2N1711
2N1711
2N1711

*Denotes 1N- or 2N- numbers not JEDEC registered through September 1968.

Nearest
TI Type
2N1587
2N1588
2N1589
2N1590
2N1591
2N1592
2N1593
2N1594
2N1595
2N1596
2N1597
2N1598
2N1599
2N1600
2N1601
2N1602
2N1603
2N1604
2N1605
2N1605
2N1613

2N1716



2

CROSS-REFERENCE GUIDE BETWEEN JEDEC OR COMPETITIVE TYPE NUMBERS AND TI DEVICES (Cont'd.)

Type
2N1717
2N1718
2N1719

2N1875

Preferred
Tl Type

2N1724

2N1303
2N1302
2N1303
2N1302

2N1038
2N1038
2N1038
2N1038
2N1038
2N1038
2N1038
2N1038

2N2369A

2N1302

2N2635
2N2635

2N3559
2N3559
2N3560
2N3561
2N3562
2N3562
2N3555

Nearest

Tl Type
2N1717
2N1718
2N1719
2N1720
2N1721
2N1722
2N1722A
2N1724
2N1724A
2N1725
2N2996
2N2996
2N2996

2N3555

Type
2N1876
2N1877
2N1878
2N1879
2N1880
2N1886
2N1889
2N1890
2N1891
2N1892
2N1893
2N1899
2N1901

2N2065A
2N2066A

Preferred
TI Type
2N3555
2N3556
2N3557
2N3558
2N3558

2N1893
2N1893

2N1303
2N1893
2N4002
2N4002

2N1907
2N1907
2N1907
2N1907
2N1907
2N2945A
2N2945A
2N2945A
2N2945A
2N2945A
2N2945A

T13027

2N3015

2N2243A
2N1893

2N1302

2N1997
2N1997
2N1997
2N2000
2N2000
2N2945A
2N2945A
2N2945A
2N2945A
2N2945A
2N2945A

T13027
TI13027

Nearest

Tl Type
2N3555
2N3556
2N3557
2N3558
2N3558
2N2151
2N1889
2N1890
2N1891
2N1892
2N1893
2N4002
2N4002
2N1046

TI3030



CROSS-REFERENCE GUIDE BETWEEN JEDEC OR COMPETITIVE TYPE NUMBERS AND TI DEVICES (Cont'd.)

Preferred Nearest ] Preferred Nearest

Type TI Type TI Type Type TI Type TI Type
2N2067 2N1038 2N2553 2N2193B 2N2243A 2N2193A
2N2068 2N1038 2N2555 2N2194 2N2243A 2N2194
2N2084 2N2189 2N2194A 2N2243A 2N2194A
2N2085 2N1304 2N1304 2N2194B 2N2243A 2N2194A
2N2086 2N2243A 2N2243 2N2195 2N2219 2N2217
2N2087 2N2243A 2N2243 2N2195A 2N2219 2N2218
2N2089 2N2188 2N21958B 2N2219 2N2218
2N2090 2N2188 2N2197 2N2989 2N2989
2N2091 2N2188 2N2205 2N706
2N2092 2N2189 2N2206 2N3015 2N2410
2N2095 2N2999 2N2214 2N706
2N2096 2N2997 2N2216 . 2N3114
2N2097 2N2997 2N2217 2N2219 2N2217
2N2098 2N2999 2N2218 2N2219 2N2218
2N2099 2N2997 2N2218A 2N2219 2N2218A
2N2100 2N2997 2N2219 2N2219 2N2219
2N2102 2N2102 2N2219A 2N2219A
2N2102A 2N2102A 2N2220 2N2222 2N2220
2N2104 2N2905 2N2904A 2N2221 2N2222 2N2221
2N2105 2N2905 2N2904A 2N2221A 2N2222 2N2221A
2N2106 2N2987 2N2987 2N2222 2N2222 2N2222
2N2107 2N2987 2N2987 2N2222A 2N2222 2N2222A
2N2108 2N2989 2N2989 2N2222B 2N2222 2N2222
2N2109 2N3846 2N2223 2N2223 2N2223
2N2110 2N3846 2N2223A 2N2223 2N2223A
2N2111 2N3846 2N2224 2N2219 2N2218
2N2112 2N3846 2N2225 2N1143
2N2113 2N3846 2N2236 2N2243A 2N2193
2N2114 2N3846 2N2237 2N2243A 2N2192
2N2116 2N3846 2N2240 2N1893 2N699
2N2117 2N3846 2N2241 2N1893 2N1890
2N2118 2N3846 2N2242 2N2369A 2N2369
2N2119 2N3846 2N2243 2N2243A 2N2243
2N2123 2N4002 2N4002 2N2243A 2N2243A 2N2243A
2N2124 2N4002 2N4002 2N2244 2N930 2N929
2N2125 2N4002 2N4002 2N2245 2N930 2N929
2N2126 2N4002 2N4002 2N2246 2N930 2N929
2N2130 2N4002 2N4002 2N2247 2N930 2N929
2N2131 2N4002 2N4002 2N2248 2N930 2N929
2N2132 2N4002 2N4002 2N2249 2N930 2N929
2N2133 2N4002 2N4002 2N2250 2N930 2N929
2N2137 2N1038 2N2552 2N2251 2N930 2N929
2N2138 2N1038 2N2552 2N2252 2N930 2N929
2N2138A 2N1038 2N2552 2N2253 2N930 2N929
2N2139 2N1038 2N2554 2N2254 2N930 2N929
2N2139A 2N1038 2N2554 2N2255 2N930 2N929
2N2140 2N1038 2N2555 2N2258 2N964 2N972
2N2140A 2N1038 2N2555 2N2259 2N964 2N972
2N2141 2N1038 2N2555 2N2270 2N2243A 2N2270
2N2141A 2N1038 2N2555 2N2271 2N404 2N404
2N2147 2N1907 2N1907 2N2272 2N914
2N2148 2N1907 2N1908 2N2274 2N2945A 2N2944
2N2150 2N2150 2N2288 2N1907 2N1046
2N2151 2N2151 2N2291 2N1907 2N1907
2N2160 2N1671B 2N2160 E 2N2294 2N1907 2N1907
2N2162 2N2945A 2N2946 2N2297 2N2243A 2N2243A
2N2163 2N2945A 2N2944 2N2303 2N2303
2N2164 2N2945A 2N2944 2N2307 2N1671
2N2165 2N2945A 2NZz946 2N2309 2N697 2N696
2N2166 2N2945A 2N2944 2N2310 2N1893 2N698
2N2167 2N2945A 2N2944 2N2311 2N1893 2N698
2N2168 2N2997 2N2312 2N1893 2N699
2N2169 2N2996 2N2313 2N1893 2N1889
2N2170 2N2996 2N2314 2N1893 2N698
2N2171 2N1377 2N1376 2N2315 2N1893 2N699
2N2172 2N1377 2N1376 2N2316 2N1893 2N1893
2N2173 2N2173 2N2317 2N1613 2N1613
2N2175 2N2945A 2N2944 2N2318 2N3014
2N2176 2N2945A 2N2944 2N2319 2N3014
2N2177 2N2945A 2N2944 2N2320 2N3014
2N2178 2N2945A 2N2944 2N2322 2N2322
2N2180 2N2635 2N2635 2N2323 2N2323
2N2181 2N2945A 2N2944 2N2324 2N2324
2N2182 3N111 3N108 2N2325 2N2325
2N2183 2N2945A 2N2944 2N2326 2N2326
2N2184 3N111 3N108 2N2330 2N2432 2N2432
2N2185 2N2945A 2N2944 2N2331 2N2432 2N2432
2N2186 3N111 3N108 2N2332 2N2945A 2N2944
2N2187 3N111 3N108 2N2333 2N2945A 2N2944
2N2188 2N2188 2N2334 2N2945A 2N2944
2N2189 2N2189 2N2335 2N2945A 2N2944
2N2190 2N2190 2N2336 2N2945A 2N2944
2N2191 2N2191 2N2337 2N2945A 2N2944
2N2192 2N2243A 2N2192 2N2339 2N1049
2N2192A 2N2243A 2N2192A 2N2349 T1495
2N2192B 2N2243A 2N2192A 2N2350 2N2243A 2N2192
2N2193 2N2243A 2N2193 2N2350A 2N2243A 2N2192
2N2193A 2N2243A 2N2193A 2N2351 2N2243A 2N2193
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CROSS-REFERENCE GUIDE BETWEEN JEDEC OR COMPETITIVE TYPE NUMBERS AND TI DEVICES (Cont'd.)

Type

2N2450

Preferred
Tl Type
2N2243A
2N2243A
2N2243A
2N2243A
2N2243A
2N1302
3N79
3N79

2N2243A
2N2243A
2N2369A
2N2369A

2N2945A
2N2945A
2N404
2N404
2N404
2N2945A
2N2945A
2N1893
2N2219
2N2386

2N2369A
2N964
2N964
2N964
2N1893
2N3015
2N2060

2N3980

2N1307

Nearest
Ti Type

2N2193A

2N1307

2N2605A
2N2606

Preferred
Tl Type

2N3680

2N2432
2N2432
2N2432
2N3013
2N3015
2N3015
2N3015

2N2060
2N2639

2N797

2N2484
2N2484
2N2484

2N2498
2N2498
2N2498
2N2498

2N930
2N2484

2N2432

2N2484
2N1038
2N2605
2N2605
2N2605
2N2605
2N2605
2N2605

2N2605
2N2605
2N2605
2N2605
2N2605
2N2605

2N3330

Nearest
Tl Type

2N3575



CROSS-REFERENCE GUIDE BETWEEN JEDEC OR COMPETITIVE TYPE NUMBERS AND Tl DEVICES (Cont'd.)

Type
2N2607
2N2608
2N2609
2N2610

2N2807
2N2811
2N2812
2N2813
2N2814
2N2815
2N2816
2N2817
2N2818

Preferred
Tl Type
2N3330
2N3330
2N3330

TI3027
2N404

2N1711

2N3980
2N1377

2N2639
2N2639

2N1038
2N1038
2N1038
2N1038
2N1038
2N1038
2N1038
2N1038
2N1038
2N1038
2N1038
2N1038

2N2907
2N2907
2N3998
2N3998
2N964
2N404
2N918
2N2945A
TiS98

2N2905

2N3350
2N3351
2N3351
2N3351
2N3351
2N3351
2N4301
2N4301
2N4301
2N4301
2N4002

Nearest

TI Type
2N3575
2N3575
2N3575
2N1149
T13031

2N2641
2N2642

2N2643

2N2944
TIS98

TIS98

TIS98

TIS98

TIS98

2N2635
2N2639
2N2640
2N2639
2N3010
2N2635
2N2635
2N2635
2N2635
2N2635
2N2904
2N3244
2N2802
2N2803
2N2804
2N2805
2N2806
2N2807
2N4301
2N4301
2N4301
2N4301
2N4002
2N3846
2N3846
2N3846

Type
2N2819
2N2820
2N2821
2N2822
2N2823
2N2824
2N2825
2N2832
2N2835
2N2836
2N2837
2N2838

2N2937

Preferred
Tl Type

2N1907
2N1038

2N1893
T13027
TI3027

2N3418
2N3998
2N3998
2N3998
2N3998
2N5333
2N5333

2N697
2N3421
2N3421
2N3998
2N2894
3N79

2N2639
2N2639
2N2905
2N2905
2N2905
2N2905
2N2907
2N2907
2N2907
2N2243A
2N2639
2N2643
2N2643
2N3680
2N3680
2N3680
2N3680
2N2642
2N2642
2N3680
2N3680
2N3680
2N3680
TIS98
T1S98
TIS98
TIS98
TIS98
TIS98

2N2639
2N2639

Nearest
Ti Type

2N2639

3



32

CROSS-REFERENCE GUIDE BETWEEN JEDEC OR COMPETITIVE TYPE NUMBERS AND TI DEVICES (Cont'd.)

Type
2N2942
2N2943
2N2944
2N2944A
2N2945

2N3066

Preferred
Tl Type
2N2635
2N2635
2N2945A
2N2945A
2N2945A
2N2945A
2N2945A
2N2945A
2N40

2N2945A
2N2945A
2N2945A
2N2945A
2N2987

2N2993
2N2994

2N3001
2N3002
2N3003
2N3004
2N3005
2N3006
2N3007
2N3008

2N3013
2N3015

2N5384

2N2243A

2N3043
TN3043
2N3045
2N3043
2N3043

2N3049
2N3051
2N2243A
2N3055

2N3822

Nearest
Tl Type

2N2635

2N2944
2N2944
2N2944
2N2944
2N2944
2N2944
2N3821

Type
2N3067
2N3068
2N3069

2N3294

Preferred
Tl Type
2N3822
2N3822
2N3822
2N3822
2N3822
2N2905
2N2907
2N2484

2N2243A

2N2222
2N2222
2N2484
2N2907
2N456A
2N456A
TI3027

2N2905
2N2905

2N456A
2N456A
2N2432
2N5333
2N5333

2N718A

2N2484
2N2484
2N2894
2N2894
2N3250

2N3250

2N4002
2N4002
2N4002
2N4002

2N3330
2N3330

2N2945A
2N2945A
2N918
2N918

Nearest
Tl Type
2N3821
2N3821
2N3821
2N3821




'CROSS-REFERENCE GUIDE BETWEEN JEDEC OR COMPETITIVE TYPE NUMBERS AND TI DEVICES (Cont'd.)

Preferred Nearest Preferred Nearest

Type TI Type Tl Type Type TI Type Tl Type
2N3295 2N2219 2N2217 2N3428 2N1377 2N1377
2N3299 2N3015 2N2537 2N3436 2N3822 2N3822
2N3303 2N3303 2N3437 2N3822 2N3821
2N3304 2N3304 2N3304 2N3438 2N3822 2N3821
2N3305 2N2907 2N2907 2N3439 2N5058
2N3306 2N2907 2N2907 2N3444 2N3444
2N3317 2N2945A 2N2944 2N3449 2N3449
2N3318 2N2945A 2N2944 2N3452 2N3822 2N3821
2N3319 2N2945A 2N2944 2N3453 2N3822 2N3821
2N3320 2N964 2N964 2N3454 2N3822 2N3821
2N3321 2N964 2N964 2N3455 2N3822 2N3821
2N3328 2N3328 2N3456 2N3822 2N3821
2N3329 - 2N3330 2N3329 2N3457 2N3822 2N3821
2N3330 2N3330 2N3330 2N3458 2N3822 2N3822
2N3331 2N3330 2N3331 2N3459 2N3822 2N3821
2N3332 2N3330 2N3332 2N3460 2N3822 2N3821
2N3333 2N3333 2N3465 2N3822 2N3822
2N3334 2N3334 2N3466 2N3822 2N3822
2N3335 2N3335 2N3467 2N3467 2N3467
2N3336 2N3336 2N3468 2N3467 2N3468
2N3337 | 2N2883 2N3469 2N3420 2N3420
Naase 212083 SN3480 SN3080 SN3980
2N3339 2N2883
2N3341 2N2605 2N2604 2N3481 2N3980 2N3980
2N3342 2N2945A 2N2944 2N3482 2N3980 2N3980
2N3343 2N2945A 2N2944 2N3483 2N3980 2N3980
2N3344 2N2945A 2N2944 2N3485 2N3486 2N3485
2N3345 2N2945A 2N2944 gugiggA %“gﬁgg gugiggﬁx
2N3 2945A 2944
mgﬁ? 3’;{33‘%0 533347 2N3486A 2N3486 2N3486A
2N3348 2N3351 2N3348 2N3493 2N4252 2N4252
2N3349 2N3351 2N3349 2N3494 2N3495 2N3494
2N3350 2N3350 2N3350 2N3495 2N3495 2N3495
2N3351 2N3351 2N3351 2N3496 2N3495 2N3496
2N3352 2N3351 2N3352 2N3497 2N3495 2N3497
2N3365 2N3822 2N3821 gﬁgﬁgg 2N598
2N3366 2N3822 2N3821
2N3367 2N3822 2N3821 2N3500 2N2243A 2N2243
2N3368 2N3822 2N3821 2N3501 2N2243A 2N2243
2N3369 2N3822 2N3821 2N3502 2N2905 2N3502
2N3370 2N3822 2N3821 2N3503 2N2905 2N3503
2N3371 5N3371 2N3504 2N5447 2N5447
2N3375 2N3375 2N3504 2N2907 2N3504
2N3376 2N3330 2N3329 2N3505 2N2907 2N3505
5N3377 5N3330 5N3329 2N3506 2N2989 2N2989
5N3378 5N3330 5N3330 2N3507 2N2989 2N2989
5N3379 5N3330 SN2330 2N3512 2N3015 2N2537
2N3380 2N3330 2N3331 2N3513 2N2639 2N2640
2N3381 5N3330 2N3331 2N3516 2N2639 2N2639
oN3382 5N3993 5N3994 2N3518 2N3043 2N3046
SN3383 5N3993 5N3904 2N3520 2N3043 2N3043
SN3384 5N3993 5N3904 2N3521 2N2643 2N2643
oN3385 5N3993 5N3994 2N3522 2N2643 2N2643
2N3386 2N3993 2N3994 2N3524 2N2639 2N2640
5N33a7 5N3993 5N3994 2N3527 2N2945A 2N2944
2N3390 Tisos T1s98 2N3544 2N918 2N918
5N3391 TIS98 TiSas 2N3546 2N2894 2N3576
5N3392 TiSes TiSas 2N3550 2N2945A 2N2944
2N3393 T1S98 TiS98 2N3551 2N3551 2N3551
5N3392 TIS08 Tiso8 2N3552 2N3552 2N3552
2N3395 TIS98 TIS98 2n3354 2n3o%e
2N3396 TIS98 TIS98 2N3555 2N
5N3397 TiSo8 TiS98 2N3556 2N3556 2N3556
2N3398 TIS98 TIS98 2N3557 2N3557 2N3557
2N3399 2N2996 2N3558 2N3558 2N3558
2N3401 2N2945A 2N2944 2N3559 2N3559 2N3559
2N3402 2N5449 2N5449 2N3560 2N3560 2N3560
2N3403 2N5449 2N5449 2N3561 2N3561 2N3561
2N3404 2N5449 2N5449 2N3562 2N3562 2N3562
2N3405 2N5449 2N5449 2N3563 TIS62 TiS62
2N3406 2N1671B 2N1671 2N3565 TiS98 Tiso8
2N3409 2N2639 2N2639 2N3566 2N5449 2N5449
2N3410 2N2639 2N2639 2N3570 2N3570 2N3570
2N3411 2N2639 2N2639 2N3571 2N3570 2N3571
2N3414 2N5449 2N5449 2N3572 2N3570 2N3572
2N3415 2N5449 2N5449 2N3573 %mggﬁ
2N3416 2N5449 2N5449 2N3574 2N3278
2N3417 2N5449 2N5449 2N3575
2N3418 2N3418 2N3418 2N3576 2N2894 2N3576
2N3419 2N3419 2N3419 2N3578 2N3330 2N3329
2N3420 2N3420 2N3420 2N3579 2N2605 2N2604
2N3421 2N3421 2N3421 2N3580 2N2605 2N2605
2N3423 2N2639 2N2639 2N3581 2N2605 2N2605
2N3424 2N2639 2N2639 2N3582 2N2605 2N2605
2N3425 2N3014 2N3597 2N4002 2N4002
2N3426 2N3303 2N3598 2N4002 2N4002
2N3427 2N1377 2N1377 2N3599 2N4002 2N4002
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CROSS-REFERENCE GUIDE BETWEEN JEDEC OR COMPETITIVE TYPE NUMBERS AND TI DEVICES (Cont'd.)

Type
2N3600
2N3608
2N3610

2N3800
2N3801

Preferred
T1 Type

2N918

Ti3027
Ti3027
T13027
TI3027
2N456A
T13027
2N456A

2N5447

ZN5449

2N2432
2N2432

2N3980
2N3570
2N918

2N3711
2N3713

2N3725
2N3725
2N3725
2N3725
2N3725

2N3996
2N3996

2N3996

2N3486
2N3486

2N3351

2ZN3352

Type

2N3965
2N3966
2N3967

Preferred
TI Type

2N3823
2N3823

2N3829

2N3838
2N3570
2N2945A
2N2945A
2N2945A

2N3998
2N3998

TiS98
2N3909
2N2945A

2N2219
2N2219
2N5045
2N5045
2N5045
2N5045
2N5045
2N3964

2N3822

Nearest
Ti Type

2N3822



CROSS-REFERENCE GUIDE BETWEEN JEDEC OR COMPETITIVE TYPE NUMBERS AND TI DEVICES (Cont'd.)

2N4116

Preferred
TI Type

2N3822
2N3822
2N3822
2N3822
2N3822
2N4857
2N4857
2N4857

2N2945A
2N2945A
2N2945A

2N3993

2N3996
2N3997
2N3998
2N3999
2N4000
2N4001
2N4002
2N4003

2N2945A
2N2219
2N3350
2N3350
2N3351
2N3351
2N3350
2N3350
2N3350
2N3350
2N3350
2N3350
2N2907
2N2907
2N2907
2N2907

2N3250
2N3250
2N2905
2N2905

2N3680
2N3680
2N3680
2N3680

2N4058
2N4059
2N4060
2N4061
2N4062

2N3996
2N3996
2N4252
2N5045
2N5045
2N5045
2N5045
TIS98

TIS97

2N4857
2N4857
2N4857
2N3680
2N4104
2N3996
2N3996

Nearest

TI Type
2N3821
2N3821

2N4091
2N4092
2N4093
2N3680

2N3996

Preferred
Tl Type
2N3822
2N3822
2N3822
2N3822
2N3822
2N3822

2N4423
2N4423
TIS99

TIS98

2N5447
2N4061
2N2432
2N3823
2N3421

2N4252
2N4252

2N2243A

2N3330

2N4857
2N4857
2N4857
2N4252
2N5449
2N5449
2N2905
2N2905
2N4416
2N4416
2N4418

Nearest
Tl Type
2N3821

2N5058
2N4391
2N4392
2N4393
2N4252
2N5449
2N5449
2N2904
2N2905
2N4416
2N4416A
2N4418

35
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CROSS-REFERENCE GUIDE BETWEEN JEDEC OR COMPETITIVE TYPE NUMBERS AND TI DEVICES (Cont'd.)

Type

2N4856
2N4856A
2ZN4857
2N4857A

2N4858
2N4858A

2N5126

Preferred
Tl Type
2N4418
2N4420
2N4420

2N4423
2N5449
2N5449
2N4854

2N4857
2N4857
2N4857
2N4857

2N4891

2N4252
2N4252
2N4252
2N5449
2N5449
2N3980

2N4857

2N4995
2N4996

2N2386
2N2386
2N2386
2N2386
2N5043

2N5045
2N5045
2N5045
2N918

2N918

2N3829
2N3829
2N3829

2N2432
2N4416
2N4058
2N4416
2N4416
2N4416

TIS98

Nearest
TI Type

2N4419
2N4420
2N4421
2N4422
2N4423
2N5449

Type
2N5127
2N5128
ZN5129
2N5130
2N5131
2N5132
2N5133
2N5134
2N5138
2N5139
2N5140
ZN5141
2N5142
2N5143
2N5196
2N5197
2N5198
2N5199
2N5245
2N5246

2N5450
2N5451

3N34
3N35
3N62
3N63
3N64

Preferred
Ti Type
TIS98
2N5451
2N5451
2N5450

2N5274

2N5386
2N5386
2N5386
2N5384
2N5384
2N5384
2N5333
2N5384
2N5385
2N5386
2N5387

2N5388
2N5389

2N5384
2N5384
2N5384
2N5384

2N5273
2N5274
2N5273
2N5274
2N5447
2N5448
2N5449
2N5450
2N5451

Nearest
Tl Type
TIS98

2N5451
2N5451
2N5450
2N5451
2N5451
2N5449
2N4420
2N4061
2N3250
2N3250
2N3829
2N3829
2N3829
2N5545
2N5545
2N5546
2N5547
2N5245
2N5246




CROSS-REFERENCE GUIDE BETWEEN JEDEC OR COMPETITIVE TYPE NUMBERS AND Ti DEVICES (Cont'd.)

Preferred Nearest Preferred Nearest
Type Tl Type TI Type Type Tl Type Ti Type
3N94 3N111 3N108 3N117 3N111 3N110
3N95 3N111 3N109 3N118 3N111 3N110
e o s
3N120 3
3N102 aN111 3N108 121 i1l TR
3N103 3N111 3N108 3N123 3N111 3N111
3N104 3N111 3N108 3N124 TIXS80
3N105 3N111 3N108 3N128 TIX380
3N106 3N111 3N108 3N126 TiX330
3N107 3N111 3N108 3N127 aNT79 3NJ9
3n108 3N 3N108 3N129 3N111 3N108
3N109 3N111 3N109 3N130 i 3N108
3N110 3N111 3N110 3N11 N1
3N111 3N111 3N111 3N131 3N111 3N108
3N112 3N111 3N108 3N132 3N111 3N108
3N113 3N111 3N108 3N133 3N111 3N108
3N114 3N111 3N110 3N134 3N111 3N108
3N115 3N111 3N110 3N135 3N111 3N108
3N116 3N111 3N111 3N136 3N111 3N108
Manu- Preferred Nearest Manu- Preferred Nearest
Type facturer TIType TIType Type facturer TI Type TI Type
3RC2 INR 2N1600 C5G GE 2N2325
3RC5 INR 2N1600 c5U GE 2N2322
3RC10 INR 2N1601 C6A GE 2N3561 2N3561
3RC15 INR 2N1602 C6B GE 2N3562 2N3562
3RC20 INR 2N1602 C6F GE 2N3560 2N3560
3RC25 INR 2N1603 C6G GE 2N3562 2N3562
3RC30 INR 2N1603 ceu GE 2N3559 2N3559
3RC40 INR 2N1604 C7A GE 2N3557 2N3557
5RC2 INR 2N1770 C7B GE 2N3558 2N3558
5RC5 INR 2N1771 C7F GE 2N3556 2N3556
5RC10 INR 2N1772 C7G GE 2N3558 2N3558
5RC15 INR 2N1773 C7U GE 2N3555 2N3555
5RC20 INR 2N1774 C10A GE 2N1772A
5RC25 INR 2N1775 C10B GE 2N1774A
5RC30 INR 2N1776 ci10C GE 2N1776A
5RC40 INR 2N1777 cloD GE 2N1777A
5RC50 INR 2N1778 C10F GE 2N1771A
5RCL2 INR TI140A0 C10G GE 2N1773A
5RCL5 INR TI140A0 C10H GE 2N1775A
5RCL1C INR TI40A1 CciloU GE 2N1770A
5RCL15 INR TI40A2 Cl1A GE 2N1772
5RCL20 INR TI40A2 Cl11B GE 2N1774
5RCL25 INR TI40A3 Cl1C GE 2N1776
5RCL30 INR TI40A3 C11D GE 2N1777
5RCL40 INR TI140A4 Cl1E GE 2N1778
10RC2 INR 2N1842B C1l1F GE 2N1771
10RC5 INR 2N1843B Cl1G GE 2N1773
10RC10 INR 2N1844B Cl1H GE 2N1775
10RC15 INR 2N1845B Cl1iUu GE 2N1770
10RC20 INR 2N1846B C12A GE 2N3936
10RC25 2N1847B C12B GE 2N3937
10RC30 INR 2N1848B Cil2C GE 2N3938
INR 2N18498B Cl12D GE 2N3939
10RC50 INR 2N1850B Cl12F GE 2N3936
10RCL2 INR 2N1842B ¢126G GE 2N3937
10RCL10 INR 2N18448 2N3936
10RCL15 INR 2N1845B Cl2u GE
1 INR 2N1846B C15A GE Tllig:}z
10RCL30 INR 2N1848B Ccis8 GE T
10RCL40 INR 2N1849B C15C GE TI40A3
16RC2 INR 2N1842B C15D GE TI40A4
16RC5 INR 2N1843B C15F GE Ti40A0
16RC10 INR 2N1844B C15G GE TI40A2
16RC15 INR 2N1845B Ci5U GE TI40A0
L2 INR 2N18468B C20A GE TI40A1
16RL25 INR 2N1847B C208 GE T140A2
16RL30 INR 2N1848B
c20C GE TI140A3
16RL40 INR 2N1849B
C20D GE TI40A4
16RL50 INR 2N1850B 1 0
40598 RCA TIXLO9 C20F GE TI40A
C5A GE 2N2324 Cc20U GE TI40A0
C5B GE 2N2326 C36A GE 2N1844B
CSF GE 2N2323 Cc36B GE 2N1846B

KEY TO MANUFACTURERS

ECC — Electronic Control Corporation INR — International Rectifier Corporation
FSC — Fairchild Semiconductor Corporation MOTA — Motorola Semiconductor Products, Incorporated
GE — General Electric Company RAYN — Raytheon Semiconductor Division
GSI — General Sensors, Incorporated RCA — Radio Corporation of America
HPA — Hewlett-Packard Associates SOD — Solitron Devices, Incorporated

HUDSON — Hudson Electronics TEC — Transitron Electronic Corporation



CROSS REFERENCE GUIDE BETWEEN COMPETITIVE DEVICES AND TI DEVICES (Cont'd.)

Manu- Preferred Nearest Manu- Preferred Nearest
Type facturer Tl Type Tl Type Type facturer Tl Type TI Type
C36C GE 2N1848B MPS6542 MOTA  TIS62 TIS62
C36D GE 2N1849B MPS6543 MOTA  TIS86 TIS86
C36E GE 2N1850B MPS6544 MOTA  TIS87 TIS87
C36F GE 2N1843B MPS6545 MOTA  TIS87 TIS87
C36G GE 2N1845B MPS6546 MOTA  TIS86  TIS86
C36H GE 2N1847B MPS6547 MOTA  TIS86 TIS86
c36U GE 2N1842B MPS6552 MOTA  TIS98  TIS98
& Gt SNisien MPS6354 MOTA TISy;  Tiser
& iNwaee | s Mo DS T
C37E GE 2N1850B MPS6561 MOTA  TIS92 TIS92
C37F GE 2N1843B MPS6562 MOTA  TISS3 TIS93
ER000 T TMsA  nwAC Mpseaos MOTA 1o TNioes
FK918 FSC A3T918 MPS6565 MOTA  TIS99 TIS99
FK2484 FSC A3T2484 MPS6566 MOTA  TIS98 TIS98
FLB100 FSC TILO1 MPS6567 MOTA  TIS86  TIS86
FPD100 FSC LS600  LS600 MPS6579 MOTA  TIS37 TIS37
FPM100 FSC LS600  LS600 MRD200 MOTA LS60G  LS600
FPM200 FSC 1N2175 1N2175 MRD300 MOTA  LS600  LS600
Fvols. e 1500 K5%0% 5040 ECC  3Noosa Naa/d
2N5274
FV2484 FSC A3T2484 Q4040 ECC 2N5274 2N5274
YR amm | R S
75
GAl RAYN TIXLO3 SDT6905-6908 SOD 2N3421 2N3421
GA2 RAYN TIXLO3 SDT8105-8116 SoD 2N4004
GS600 GSI LS600  LS600 SDT8801-8805 SoD 2N3846
HI16820 HUDSON LS400 LS400 SDT9901-9904 SoD 2N4301 2N4301
oA me | osEm R e
o WL | BRI B
HP4309 HPA TIXL101 3
HP4310 HPA TIXL103:3 SE3002 Fse  TIses  Tisee
MHM2001-2017 SOD 2N5390 SE4001 FSC TIS97 TIS97
MHM2101-2117  SOD 2N5390 SE4002 FSC TIS97 TIS97
uibeoi gy op o S
2
MHT5501-5508 SOD 2N4300 2N4300 SE5021 FSC TIS85 TiS85
MHT6408-6416 SoD 2N4301 2N3996 SE5022 FSC TIS85 TIS85
MHT7011-7019 SoD 2N3996 2N4301 SE5023 FSC TIS85  TIS85
MHT7401-7419 SOD 2N3421 2N3421 SE5024 FSC TIS85 TIS85
MHT7801-7809 SOD 2N5387 2N5387 SE7001 FSC TIXS100
MHT8002-8304 SOD 2N4002 2N4002 SE7002 FSC TIXS100
MHT9001-9012 SOD 2N4002 2N4002 ST2 GE TI43A  TI43A
MPS918 MOTA TIS62 TI1S62 TA2314 RCA 2N3847
MPS2923 MOTA TIS99 TIS99 TCR3 TEC 2N1600
MPS2924 MOTA TIS98 TIS98 TCRS TEC TI40A0
MPS2925 MOTA TIS98 TIS98 TCR13 TEC 2N1601
MPS3563 MOTA TIS62 TIS62 TCRi8 TEC TI40A1
MPS6506 MOTA  TIS86 2N4996 TGR23 TEC
2N1602
MPS6507 MOTA  TIS86 2N4996 TCR28 TEC TI40A2
MPS6508 MOTA  TIS86 2N4996 TCR33 TEG 2N1603
MPS6509 MOTA  TIS84 TIS84 TCR35C TEC 11450
MpSeall MOTA  TiSs)  Tises TEC TI40A3
MPS6512 MOTA  TIS99  TIS99 ig';ﬁ’g E‘é gﬁgggg gﬁgggg
MPS6513 MOTA  TIS99 TIS99 TCR43C TEGC 2N3580 2N3560
MPS6514 MOTA  TIS98 TIS98 ¢
R43 TEC 2N1604
MPS6515 MOTA  TIS97  TIS97 TCR43C TEC 2N3561 2N3561
MPS6516 MOTA  2N5447 2N5447 TCRA4
MPS6517 MOTA  2N5447 2N5447 c TEC 2N3562 2N3562
MPS6518 MOTA  2N5447 2N5447 }85450 TEC 2N3562 2N3562
MPS6519 MOTA  2N5447 2N5447 TERAS TEC T840
MPS6520 MOTA  TIS98 TIS98 TOR1
MPS6521 MOTA  TIS97  TIS97 JER105¢ TEC T1145A1
MPS6522 MOTA  2N5447 2N5447 TER205¢ JEC Tiasaz
MPS6523 MOTA  2N5447 2N5447 TeRa05C TEC TI145A3
MPS6528 MOTA 1S84  TIS 405C TEC TI145A4
MPS6529 MOTA  TIS85 TIS85 TCR730 TEC TI40A0
MPS6530 MOTA  TIS92 TIS92 TCR731 TEC TI40A1
531 MOTA TIS92 TIS92 TCR732 TEC TI40A2
MPS6532 MOTA  TISS2 TiS92 TCR733 TEC TI40A3
MPS6533 MOTA  TIS93 TIS93 TCR734 TEC TI40A4
MPS6534 MOTA  TIS93 TIS93 TT500 TEC 2N3560 2N3560
MPS6535 MOTA  TIS93 TIS93 TT501 TEC 2N3561 2N3561
MPS6541 MOTA  TIS86 2N4996 TT502 TEC 2N3562 2N3562

KEY TO MANUFACTURERS

ECC — Electronic Control Corporation INR — International Rectifier Corporation

FSC — Fairchild Semiconductor Corporation MOTA — Motorola Semiconductor Products, Incorporated
GE — General Electric Company RAYN — Raytheon Semiconductor Division

GSI — General Sensors, Incorporated RCA — Radio Corporation of America

HPA — Hewlett-Packard Associates SOD — Solitron Devices, Incorporated

HUDSON — Hudson Electronics TEC — Transitron Electronic Corporation



INDEX TO ALL STANDARD DISCRETE
SEMICONDUCTORS AND COMPONENTS MANUFACTURED
BY TEXAS INSTRUMENTS

(Preferred Devices in Bold Type)

Devices shown below represent the entire line of Tl standard discrete semiconductors ar-
ranged in strict numerical order disregarding prefix.

Example: LSXS00
A905-A908 (A900) (parentheses indicate first device listed on data sheet)

2N910-2N912
1N914-1N917

DEVICE TYPE PAGE/CODE DEVICE TYPE PAGE/CODE
CD1/8R scc TID31-TID37 scc
CG 1/8 28201 TIP31 16109
CR1/8 scc TIP31A (TIP31) 16109
TC 1/8 (TM 1/8) 29003 TIP32 16113
TG 1/8 29001 TIP32A (TIP32) 16113
™ 1/8 29003 TIP33 16117
CD 1/4R (CD 1/8 R) scc TIP33A (TIP33) 16117
CG 1/4 (CG 1/8) 28201 TIXS33 NR
CR 1/4 (CR 1/8) scc 3N34 . scc
T™ 1/4 (TM 1/8) 23003 TIP34 16121
CD 1/2 MR (CD 1/8 R) scc TIP34A (TIP34) 16121
CD 1/2PR (CD 1/8 R) scc TIS34 scec
CD 1/2 SR (CD 1/8 R) scc 3N35 scc
CG 1/2 (CG 1/8) 28201 H35 (H11) scC
CR 1/2 (CR 1/8) scc TIP35 16125
CD 1R (CD 1/8R) scc TIP35A (TIP35) 16125
Go1 cso TIXS35-TIXS36 scc
TILO1 scc TIP36 16129
TIXVO01-TIXV04 Scc TIP36A (TIP36) 16129
CD2R(CD 1/8R) scc TIS37-TIS38 2001
G02 Ccso H38 (H11) scc
TIXLO2 NR TIS39 (Same as TIXS39) scc
TIXLO3 scc TIXS39 scc
TISO05 NR TI40A0-T140A4 scc
TIXLO5-TIXLO6 scc TID40-TID44 scc
TIXVO05-TIXVO7 scc TI42A-TI43A 24105
TIXLO8 scc TIS42 scc
TIXVO08-TIXV19 scc TIS43 scc
TIXLO9 scc TIC44-TIC47 24109
TIXL10 scc TIS44(706) scc
H11 scc TI1S45(708) scc
TIXM12 scC TIS46(914) scC
TIXS12-TIXS13 scC TIS47(2368)-T1S48(2369) scc
TIS14 scc TIS49(2369A) scc
TIXM14-TIXM17 scc TIS50(2894) scec
TID17-TID20 scC TI51-T160 scc
TIS18 scc TIS51(3011) sccC
TiC20-TIC23 24101 TIXL51-TIXL53 scc
TID21-TID24 20005 TI1S52(3014) scc
TIS22-TIS24 scc TIS53(3639)-TIS54(3640) scc
TID25-TID26 20009 TIC64-TIC57 (T142A) 24105
TIS25-TIS27 scc TIXL54 sceC
TID29-TID30 20013 MCS5 28401
TIP29 16101 MC55D (MC55) 28401
TIP29A (TIP29) 16101 TIS55(3646) scc
TIP30 16105 TIXLE5-TIXL56 scc
TIP30A (TIP30) 16105 TIS56-TIS57 1021

Explanation of Page/Code column:

Page Number — Page number in this catalog of data sheet for device listed at left.

SCC — Data sheet in 1967-68 Semiconductors and Components Catalog — data sheet available on request.
CSO — Data sheet not presently available; contact T1 sales office.

NR — Not recommended for new design; data sheet available on request.

R — Data sheet available on request.



DEVICE TYPE

TIXL57
TISE8-TISE9
HE0-H62 (H11)
MC60 (MC55)
MC60D (MC55)
MME0
TIS60-TIS61
TIS6OM-TIS61M (TIS60)
TIS62, TISE3, TIS64
MC65 (MC55)
MCE5D (MC55)
MM85 (MMBO)
TIXS67
TIS6E8, TIS69, TIS70
MM70 (MM60)
TI71-TI76
TIS71-TIS72
TIS73-TIS75
3N74-3N79
TIS78-TIS79
TIXS80-TIXS81
Tiss2
TIS83
TIS84-TISB5
TIS86-TIS87
TIS88
TIS90, TIS91,TIS92, TIS93
TIS90M, TIS91M, TISe2m,
TIS93M (TIS90)
TIS94, TIS95, TIS96, TIS97,
TiS98, TIS99
100
P100 Probe (TM 1/8)
TIXS100-TIXS101
TIXL101
TIXM101
TIXL102-TIXL103
TIXS102-TIXS103
TIXM103-TIXM104
TIXL104-TIXL106
TIXM105-TIXM106
TIXM107-TIXM108
3N108-3N111
2N117
2N118
2N118A
2N119
2N120
2N122
G129
G130
TI145A0-TI145A4
TI156
TI56L (T1156)
TI158 (T1156)
TI158A (T1156)
TI158AL (T1156)
TI58L (TI156)
T59-TI162
200
2N243-2N244
2N250
2N250A-2N251A
1N251
2N251
1N253-1N256
2N263-2N264

Explanation of Page/Code column:

PAGE/CODE

ScC
SCC
SCC
28401
28401
SCC
scc
scc
1025
28401
28401
SscC
scc
6101
scC
Ccso
SscC
6103
4101
ScC
Sscc
SCC
scc
1033
1041
6111
4105

4105
1047

29003
CsO
sccC
ScC
ScC
CsO
SCC

.CsO

SCC
SCC
4109
SCC
ScC
ScC
SCC
ScC
SCC
ScC
SCC
ScC
SCC
scc
SCC
Scc
SCC
SCC
scC

SCC
NR

SCC
SCC
NR

Cso
CsO

DEVICE TYPE

300
TIXM301
TIXV304
TIV305
TIV306-TIV308
2N315A
2N317A
2N327A-2N329A
1N332-1N349
2N332
2N332A
2N333
2N333A
2N334
2N334A
2N335
2N335A
2N336
2N336A
2N337
2N338
2N339-2N343
2N342A (2N339)
TI363-TI364
TI1365
2N377
2N388
2N388A (2N388)
TI388-T1391
2N 389 .
2N389A
2N395-2N397
TI1395
TI397-T1398
2N398
2N398A (2N398)
2N398B (2N398)
TI1399

400
LS400
T1400-T1403
2N404
2N404A (2N404)
T1407-T1409
2N424 (2N389)
2N424A
2N426-2N428
2N438
2N438A
2N439-2N440
1N4408B-1N4458
1N456, 1N457, 1N458, 1N459
1N456A-1N459A
2N456A-2N458A
2N456B-2N458B8
1N461-1N464
1N461A
2N470-2N480
T1480-T1481
1N482-1N485
1N482A-1N485A
1N482B-1N4858

Ti482
T1483-T1484
Ti485
TI486-T1487
2N489-2N494

Page Number — Page number in this catalog of data sheet for device listed at left.

SCC — Data sheet in 1967-68 Semiconductors and Components Catalog — data sheet available on request.

CSO — Data sheet not presently available; contact Tl sales office.
NR — Not recommended for new design; data sheet available on request.
R — Data sheet available on request.

PAGE/CODE

SCC
ScC
scc
21205
Cso
Cso
SCC
Cso
scc
Cso
scc
Cso
Sscc
Cso
scC
cso
ScC
Cso
scc
ScC
ScC
SCC
NR
Cso
Cso
scc
scc
Cso
SCC
Cso
NR
Cso
Cso
9101
9101
9101
Cso

27401
scc
9105
9105
SCC
SCC
cso
Sscc
Cso
Cso
Cso
Cso
18101
Cso
17101
Scc
scC
Cso
Cso
scc
18105
Cso
Cso
ScC
SCC
Cso
Scc
7101



DEVICE TYPE PAGE/CODE DEVICE TYPE PAGE/CODE

2N489A, 2N4S0A, 2N491A, 1N645A (1N645) 18109
2N492A, 2N493A, 2N650A-2N652A NR
2N494A (2N489) 7101 650-653 scc

2N489B-2N494B (2N489) 7101 650C0-650C7 (650) scc

T1492 scC 651C0-651C9 (650) scc

T1493-T1495 scc 652C0-652C9 (650) scc

2N494C cso 653C0-653C9 (650) sccC

T1496 scc 654C9 (650) scc

2N497-2N498 scc 655C9 (650) scc

2N497A-2N498A cso 2N656-2N657 (2N497) scC
500 2N656A-2N657A cso

LS500 Cso 1N658 cso

XD500-XD502 scc 2N658-2N662 NR

2N508 csoO 1N659-1N661 scec

2N511 scc 1N662-1N663 scc
2N511A (2N511) scc 2N681-2N688 SCC
2N511B (2N511) scc 2N681A-2N689A scC
2N512 scc 2N689 cso

2N512A (2N512) scc 2N696-2N697 1201

2N5128B (2N512) scC 2N698-2N699 1209

2N513 scc 700

2N513A (2N513) scc 1N702-1N707 scc

2N5138B (2N513) scc 1N702A 1N707A (1N702) scc

2N514 \ scc 2N702 NR
2N514A (2N514) scc 2N703 NR
2N514B (2N514) scc 2N705 NR

A516-A517 scc A706-A713 scC

2N520 cso 2N706 cso

2N520A cSo 2N706A scc
2N522A cso 2N706B cso
2N524-2N527 sceC 1N708-1N716 scc
1N530-1N540 Cso 1N708A-1N716A (1N708) scc

TI539-TI540 NR 2N708 scc

A543 cso 2N709 scC

2N541-2N543 Cso 2N710 cso

1N547 cso 2N711 NR
1N550-1N555 Cso 2N711A scc

TI1550-T1551 scc 2N711B (2N711A) scc

2N581-2N582 Ccso 2N715-2N716 cso

2N587 Cso 2N717-2N718 (2N696) 1201

2N594-2N596 NR 2N718A (2N696) 1201

1N599 cso 2N719-2N720 (2N698) 1209

1N599A Ccso 2N719A-2N720A (2N698) 1209

600 2N721-2N722 Cso
600C-601C scc 2N726-2N727 ‘scc

1N600-1N606 Ccso 2N730-2N731 (2N696) 1201

1N6OOA-1NBOBA Ccso 2N734 cso

AB00-A602 scc 2N735 scc

LS600 27501 2N736 scc

604C (600C) scc 2N736A scc

606C (600C) scc 2N738 NR
1N607-1N614 cso 2N739 scec
1N607A-1N614A cso 2N740 scec
608C (600C) scc 2N743-2N744 scc

610C (600C) scc 1N746-1N759 23109

AB10-A612 scc 1N746A-1N759A (1N746) 23109

612C (600C) scc 2N753 (2N706A) scc

614C (600C) scc 2N759 scc
616C (600C) scc 2N759A (2N759) scc
618C (600C) scc 2N760 scc
620C (600C) scc 2N760A (2N760) scc
622C (600C) scc 1N761-1N766 scc
624C (600C) scc 2N780 scc

1N625-1N629 scc 2N797 12101

2N634A-2N636A Cso 800

1N643 scc 2N849-2N850 sCcC

1N645-1N649 18109 2N851-2N852 scc

Explanation of Page/Code column:

Page Number — Page number in this catalog of data sheet for device listed at left.

SCC — Data sheet in 1967-68 Semiconductors and Components Catalog — data sheet available on request.
CSO — Data sheet not presently available; contact T sales office.

NR — Not recommended for new design; data sheet available on request.

R — Data sheet available on request.



DEVICE TYPE PAGE/CODE DEVICE TYPE PAGE/CODE
2N870-2N871 (2N698) 1209 1300
2N876-2N881 scc 2N1302-2N 1309 9205
2N884-2N888 scc 2N1319 Cso
2N889 [o1:10] 2N1370-2N1371 (2N1273) SCC
800 2N1372-2N1377 9213
AS00-A903 sce 2N1378-2N1381 (2N1372) 9213
LSX900 scc 2N1382-2N 1383 NR
A905-A808 (A900) scc 2N1385 [o1:1e]
2N910-2N912 scC 1400
1N914-1N917 19201 2N1404 CsO
2N914 scc 2N1413-2N1415 SCC
1N914A (1N914) 19201 2N1420 (2N696) 1201
1N914B (1N914) 19201 2N1445 Cso
2N915 scc 1N1487-1N1492 Cso
2N916 ScC 1500
1N916A (1N914) 19201 2N 1507 (2N696) 1201
1N9168B (1N914) 19201 2N1529-2N1538 Cso
2N917 Scc 2N1539-2N 1543 17223
2N918 3201 2N1544-2N 1548 Cso
A3T918 Cso 2N1564 NR
2N929-2N930 1269 2N1565 SCC
A3T929-A3T930 Cso 2N1566 SCC
2N929A-2N930A cso 2N1566A (2N736A) SCC
2N956 (2N696) 1201 2N1572 NR
1N957-1N961 CsO 2N1573 ScC
1N957A-1N961A Ccso 2N1574 scc
1NS57B-1N9618B CSO 1N1581-1N1587 Cso
2N960-2N962 12105 2N1586-2N 1594 Cso
2N963 scc 2N1595-2N 1599 ScC
2N864-2N966 (2N960) 12105 1600
2N967 (2N963) SscC 2N1600-2N 1604 ScC
2N968-2N975 scc 2N1605 scc
2N985 SCcC 1N1612-1N1616 CSsO
2N995 ScC 2N1613 (2N696) 1201
2N997 4301 2N1671 7109
1000 2N1671A (2N1671) 7109
NP1000-NP1001 (Solar Cells) scc 2N1671B (2N1671) 7109
2N1021-2N 1022 (2N456A) 17101 2N1690-2N 1691 Cso
2N1021A-2N1022A (2N4568B) SCC 1N1692-1N1697 Cso
2N1038-2N 1041 17201 1700
2N1042-2N 1045 Scc 2N1711 (2N696) 1201
2N1046 Scc 2N1714-2N1721 scc
2N1047-2N 1050 SCC 2N1722 16301
2N1047A-2N1050A Cso 2N1722A SscC
2N1047B-2N10508 sccC 2N1723 scc
1N1095-1N1096 CsO 2N1724 (2N1722) 16301
1100 2N1724A (2N1722A) SCC
1N1100-1N1105 Cso 2N1725 (2N1723) scc
1N1115-1N1120 Cso 2N1729-2N1732 CsO
TI1121-T11126 scc 2N1770-2N1778 SCC
TN1124A-1N1128A CsO 2N1770A-2N1777A SCC
2N1131-2N1132 SCC 1800
TI1131-TI11136 ScC 2N1808 (2N 1605) scc
2N1141-2N1143 ScC 1N1816-1N1836 Cso
2N1141A-2N1143A Cso TN1816A-1N1836A Cso
T11141-TI1146 scc 1N1816C-1N1836C Cso
2N1149-2N1153 SCC 1N1816CA-1N1836CA CsoO
TI1151-T11156 scc 2N 18428-2N 18508 scC
2N1154-2N1156 Scc 2N1889-2N 1890 (2N698) 1209
2N1195 Cso 2N1891-2N 1892 Cso
1200 2N 1893 (2N698) 1209
2N1235 Cso 1900
2N1252 SCC 2N1907-2N1908 17231
2N1253 SCC 2N1924-2N1926 scc
2N1260 Cso 2N1973-2N1975 (2N910) scc
2N1273-2N1274 scc 2N1993 CSsO
2N1276-2N1279 Ccso 2N1994-2N 1996 SCC

Explanation of Page/Code column:

Page Number — Page number in this catalog of data sheet for device listed at left.

SCC — Data sheet in 1967-68 Semiconductors and Components Catalog — data sheet available on request.
CSO — Data sheet not presently available; contact T sales office.

NR — Not recommended for new design; data sheet available on request.

R — Data sheet available on request.



DEVICE TYPE

2N1997-2N 1999
2000
NP2000-NP2001 (Solar Cells)
2N2000-2N2001
1N2008-1N2012
1N2008A-1N2012A
1N2008C-1N2012C
1N2008CA-1N2012CA
2N2060
1N2069-1N2071
1N2069A-1N2071A (1N2069)
2100
2N2102
2N2102A
2N2150-2N2151
2N2160 (2N1671)
2N2173
1N2175
2N2188-2N2191
2N2192-2N2194
2N2192A-2N2194A (2N2192)
2200
2N2217-2N2219
2N2218A-2N2219A
2N2220-2N2222
A3T2221-A3T2222
2N2221A-2N2222A (2N2218A)
A3T2221A-A3T2222A
2N2223 (2N2060)
2N2223A (2N2060)
2N2243 (2N2192)
2N2243A (2N2192)
2N2270
2300
2N2303
2N2322-2N2326
2N2368-2N2369
2N2369A
2N2386
2N2386A
2N2387-2N2388
2N2389-2N2390
2N2393-2N2394
2N2395-2N2396
2400
2N2410
2N2411-2N2412
2N2413
2N2415-2N2416
2N2432
2N2432A (2N2432)
2N2453
2N2481
2N2483-2N2484
A3T2484
2N2497,2N2498, 2N2499
2500
2N2500 (2N2497)
2N2537-2N2540
2N2552-2N2559 (2N 1038)
2N2560-2N2567 (2N1042)
2N2586
2600
2N2604-2N2605
2N2635
2N2639-2N2641

PAGE/CODE
9301

sccC
9307
CSO
Ccso
Cso
Cso
4401
ScC
sccC

Cso
Ccso
ScC
7109
Ccso
27801
SCC
1301
1301

1305
ScC
1305
Cso
SCC
Cso
4401
4401
1301
1301
Cso

SCC
Cso
SCC
1315
6301
Cso
SCC
SscC
SCC
SCC

SCC
SccC
Cso
scC
1325
1325
sccC
sccC
1337
Ccso
6303

6303
SCC
17201
scC
SCC

2119
12301
4405

2N2642, 2N2643,2N2644 (2N2639) 4405

Explanation of Page/Code column:

DEVICE TYPE

2N2653

2N2659-2N2670
2N2687-2N2690
2N2692-2N2694

2N2695-2N 2696

2800
2N2802-2N2807
2N2861-2N2862
2N2863-2N2864
2N2865
2N2883-2N2884
2N2894
A3T2894

2900
2N2902

2N2904, 2N2905, 2N2906,2N 2307

2N2904A-2N2907A
A3T2906-A3T2907
A3T2906A-A3T2307A
2N2913-2N2920
2N2944-2N2946
2N2944A, 2N2945A,
2N2946A (2N2944)
1N2970-1N3011
1N2970A-1N3011A
1N2970B-1N3011B
2N2987-2N2994
2N2996
2N2997
2N2998
2N2999
3000
NP3000 (Solar Cells)
2N3001-2N3004
2N3005-2N3008
2N3009
2N3010
2N3011
A3T3011
2N3012 (2N2894)
2N3013
2N3014
2N3015
TI13027-T13028
T13029-T13031
2N3033-2N3035
2N3036
2N3037-2N3038
2N3039-2N3040
2N3043-2N 3044
2N3045-2N3048 (2N3043)
2N3049, 2N3050, 2N3051
2N3052
2N3053
2N3055
1N3064
1N3070
3100
2N3114
2N3117
2N3146-2N3147
3200
2N3244-2N3245
2N3250-2N3251
2N3250A-2N3251A (2N3250)
2N3252-2N3253
2N3267

Page Number — Page number in this catalog of data sheet for device listed at left.

SCC — Data sheet in 1967-68 Semiconductors and Components Catalog — data sheet available on request.

CSO — Data sheet not presently available; contact T sales office.
NR — Not recommended for new design; data sheet available on request.
R — Data sheet available on request.

PAGE/CODE

R

sCC
scC
SCC

ScC
ScC
R

scc
SCC
SCC

2125
Cso

Cso
2127
SscC
Ccso
Cso
SCC
2131

2131
Cso
Cso
CsO
16401
SCC
scc
NR
NR

ScC
24401
24407
NR
1401
scc
Cso
2125
1405
scc
1409
17301
scC
Sscc
SCC
Scc
scc
4501
4501
4503
ScC
CsO
16409
19301
19303

scc
scC
scc

2203
2209
2209
SCC
Cso

43
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DEVICE TYPE PAGE/CODE
3300
2N3303 scc
2N3304 221
2N3328 NR
2N3329,2N3330, 2N3331, 2N3332 6305
2N3333-2N3336 scc
2N3347-2N3350 4507
2N3351-2N3352 (2N3347) 4507
2N3371 scC
2N3375 SCC
3400
2N3418-2N3421 16501
2N3444 leled
2N3449 Cso
2N3467-2N3468 (2N3244) 2203
2N3485-2N3486 2213
2N3485A-2N3486A (2N3485) 2213

2N3494, 2N3495, 2N3486, 2N3497 2215
3500

2N3502-2N3505 ScC
1N3506-1N3520 CsO
2N3551-2N3552 16507
2N3553 Ccso
2N3554 SCC
2N3555-2N3558 24417
2N3559-2N3562 24425
2N3570-2N3572 3401
2N3573-2N3575 Cso
2N3576 Sscc
3600
2N3632 SCC
2N3680 4509
3700
2N3702-2N3703 scC
2N3704-2N3706 ScC
2N3707-2N3711 1431
2N3712 NR
2N3713-2N3716 16511
2N3724-2N3725 1433
2N3724A-2N3725A (2N3724) 1433
2N3733 CsO
2N3771-2N3772 Cso
2N3798-2N3799 SCC
3800
2N3806-2N3811 scc
2N3819 6401
2N3820 6403
2N3821-2N3822 6405
A3T3821-A3T3823 Ccso
2N3823 6407
2N3824 scC
2N3826-2N3827 1441
2N3828 NR
2N3829 2235
2N3830-2N3831 scc
2N3832 SCC
2N3833-2N3835 scC
2N3838 ' 4517
2N3846-2N3847 CsO
2N3866 3501
3900
2N3909 6413
2N3909A Cso
2N3936-2N3940 Sscc
2N3962-2N3964 2241
2N3965 (2N3962) 2241
2N3970-2N3972 scc

Explanation of Page/Code column:

DEVICE TYPE

2N3980
2N3993-2N3994
2N3995
2N3996-2N3999

4000
2N4000-2N4001
1N4001-1N4007
2N4002-2N4003
2N4004-2N4005
2N4030-2N4033
2N4040-2N4041
2N4058-2N4060
2N4061-2N4062 (2N4058)
2N4091-2N4093
1N4099

4100
1N4100-1N4106
2N4104
2N4138 (2N2432)
1N4148-1N4149
1N4151-1N4154

4200
2N4252-2N4253
2N4254-2N4255

4300
2N4300
2N4301
1N4305
1N4360
1N4370-1N4372
1N4370A-1N4372A (1N4370)
1N4373
1N4378
2N4391-2N4393

4400
2N4416
2N4416A (2N4416)
2N4418-2N4419
2N4420-2N4421
2N4422
2N4423
1N4444 (1N4305)
1N4446, 1N4447, 1N4448,

1N4449 (1N4148)

1N4454 (1N4305)

4500
1N4531-1N4534
1N4536 (1N4531)

4600
1N4606

4700
1N4727

4800
2N4854-2N4855
2N4856-2N4857
2N4858-2N4861 (2N4856)
2N4856A-2N4861A
2N4874, 2N4875, 2N4876
2N4891-2N4894

4900
2N4913-2N4915
1N4938
2N4947-2N4949 (2N3980)
2N4994-2N4995 (2N3826)
2N4986-2N4997 (2N4254)

5000
2N5043-2N5044

Page Number — Page number in this catalog of data sheet for device listed at left.

SCC — Data sheet in 1967-68 Semiconductors and Components Catalog — data sheet available on request.

CSO — Data sheet not presently available; contact T sales office.
NR — Notr ded for new design; data sheet available on request.

R — Data sheet available on request.

PAGE/CODE

7201
6501
SCC
16601

16607
25401

1519
1521
scc

19405

19401
19405

19407
19407

SCC
scc

4701
6511
6511
scC

3701
7301

Cso
7201
1441
1511

14401



DEVICE TYPE PAGE/CODE

2N5045-2N5047 6601
2N5058-2N5059 scC
5200
2N5245-2N5247 Cso
2N5248 CsO
2N5273, 2N5274,2N5275 24601
$300
2N5332 CSO
2N5333 16701
2N5384-2N5385 16707
2N5386 16711
2N5387-2N5389 16715
2N5390 SscC
2N5399 CsoO
5400
2N5413-2N5414 Cso
2N5417 Cso
2N5447-2N5448 2305
2N5449-2N5451 1701
misc.
ECM SCC
N on P Silicon Solar Cells . scc
ScM 30201
XMST scc

Explanation of Page/Code column:

Page Number — Page number in this catalog of data sheet for device listed at left.

SCC — Data sheet in 1967-68 Semiconductors and Components Catalog — data sheet available on request.
CSO — Data sheet not presently available; contact T| sales office.

NR — Not recommended for new design; data sheet available on request.

R — Data sheet available on request.
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MILITARY DEVICES AVAILABLE FROM TEXAS INSTRUMENTS

This table lists available T1 device types manufactured and tested in accordance with approprla_ate
military specification requirements. Note that, except for items with an asterisk, only the Iasest specification
revision and type number prefix (as of July 1, 1968) are listed. In certain cases, however, previous prefix types

meeting superseded issues of the specifi
Copies of the current military specification issues may be

can be

olied if desired

from: C

Naval Publications and Forms Center, 5801 Tabor Avenue, Philadelphia, Pa., 19120.
DIODES

JAN 1N251

JAN 1N457, 1N458, 1N459
JAN 1N483B

JAN TX1N4838

JAN 1N485B, 1N4868
JAN TX1N485B, TX1N486B
JAN 1N643

JAN 1N645

JAN TX1N645

JAN 1N662, 1N663

JAN 1N746A thru IN769A

MIL-S-19500/188A
MIL-S-19500/193A
MIL-S-19500/118C
MIL-S-19500/118C
MIL-S-19500/118C
MIL-S-18500/188C
MIL-S-19500/2568
MIL-S-19500/240B w/Amend.-1
MIL-S-19500/240B w/Amend.-1
MIL-S-18500/256B
MIL-S-18500/127D (NAVY)

w/Amend.-2
MIL-S-18500/127D (NAVY)

JAN TXTN746A thru TX1N759A
w/Amend.-2
JAN 1N914 MIL-S-19500/116E
JAN TX1N914 MIL-S-19500/116E
JAN 1N3064 MIL-S-19500/144E
JAN TX1N3064 MIL-S-19500/144E
JAN 1N3070 MIL-S-19500/169E
JAN TX1N3070 MIL-S-19500/169E
JAN 1N4148 MIL-S-19500/116E
JAN TX1N4148 MIL-S-19500/116E
JAN 1N4153 MIL-S-18500/337A (NAVY)
JAN 1N4370A, 1N4371A, MIL-S-19500/127D (NAVY)
1N4372A w/Amend.-2
JAN TX1N4370A, TX1N4371A, MIL-S-19500/127D (NAVY)
TX1N4372A w/Amend.-2
JAN 1N4454 MIL-S-19500/144E
JAN TX1N4454 MIL-S-19500/144E
JAN 1N4938 MIL-S-18500/169E
JAN TX1N4938 MIL-S-19500/16SE
TRANSISTORS
JAN 2N117 MIL-S-19500/35B (NAVY)
JAN 2N118 MIL-S-19500/2A
JAN 2N119 MIL-S-19500/35B (NAVY)
USN 2N332 *MIL-T-19500/37A (NAVY)
JAN 2N333 MIL-S-19500/37C w/Amend.-1
USN 2N334 *MIL-T-18500/37A (NAVY)

JAN 2N335, 2N336
JAN 2N337, 2N338
JAN 2N341

JAN 2N342, 2N343
JAN 2N358A
JAN2N388

JAN 2N389 -

JAN 2N404

JAN 2N404A

JAN 2N416

JAN 2N417

JAN 2N424

JAN 2N427

JAN 2N428M

JAN 2N456B, 2N457B, 2N4588
JAN 2N489A thru 2N494A
JAN TX2N489A thru TX2N494A
USAF 2N489 thru 2N494
JAN 2N497, 2N498

JAN 2N502A, 2N65028
JAN 2N656, 2N657

JAN 2N696, 2N697

JAN 2N702, 2N703

JAN 2N705

JAN 2N706

JAN 2N718A

JAN TX2N718A

JAN 2N720A

JAN TX2N720A

JAN 2N744

JAN 2N759A, 2N760A
JAN 2N869A

JAN 2N91O 2N911, 2N912
JAN 2N9

JAN 2N918

JAN TX2N918

JAN 2N929, 2N930

JAN TX2N929, TX2N930
JAN 2N962

MIL-S-18500/37C w/Amend.-1
MIL-S-19500/69D w/Amend.-1
MIL-S-19500/31B
MIL-S-19500/16E
MIL-S-19500/63C
MIL-S-19500/65A
MIL-S-19500/173A
MIL-S-19500/208 w/Amend.-1
MIL-S-19500/208 w/Amend.-1
MIL-T-18500/56A (SigC)

w/Amend.-1
MIL-T-19500/57A (SigC)

w/Amend.-1
MIL-S-18500/173A

MIL-S-18500/418 (EL) w/Amend.-1

MIL-S-18500/44C w/Amend.-2
MIL-S-18500/217A
MIL-S-19500/758 w/Amend.-1
MIL-S-19500/75B w/Amend.-1
*MIL-T-19500/76 (USAF)
MIL-S-19500/74E
MlL€-19500/1 120 (EL)
MIL-S-195
MIL-S-19500/99E w/Amend.-1
MIL-S-19500/153B (EL)
MIL-S-19500/86A w/Amend.-1
MIL-S-19500/1208 w/Amend.-1
MIL-S-19500/181C w/Amend.-1
MIL-S-19500/181C w/Amend.-1
MIL-S-19500/182C
MIL-S-19500/182C
MIL-S-19500/273A (NAVY)
MIL-S-19500/218A
MIL-S-19500/283A (NAVY)
w/Amend.-2
MIL-S-19500/274A (EL)
MIL-S-18500/271A (NAVY)
w/Amend.-2
MIL-S-18500/301A w/Amend.-1
MIL-S-19500/301A w/Amend.-1
MIL-S-19500/2538
MIL-S-19500/2538
MIL-S-19500/258A (NAVY)
w/Amend.-3

JAN 2N964

JAN 2N1021A 2N1022A
JAN 2N1039

JAN 2N1041

JAN 2N 1042 thru 2N1045
JAN 2N 1046

JAN 2N1049A, 2N1050A
JAN 2N1131, 2N1132
JAN 2N1142

JAN 2N1302 thru 2N1309
JAN 2N1613

JAN TX2N1613

JAN 2N1711

JAN TX2N1711

JAN 2N1714 thru 2N1717

JAN 2N1722
JAN TX2N1722
JAN 2N1724
JAN TX2N1724
JAN 2N 18390
JAN TX2N 1830
JAN 2N 1893
JAN TX2N1893
JAN 2N2060

JAN TX2N2060

JAN 2N2218, 2N2218A

JAN TX2N2218, TX2N2218A
JAN 2N2219, 2N2219A

JAN TX2N2219, TX2N2219A
JAN 2N2221, 2N2221A

JAN TX2N2221, TX2N2221A
JAN 2N2222, 2N2222A

JAN TX2N2222, TX2N2222A
JAN 2N2369A

JAN TX2N2369A

JAN 2N2432

JAN TX2N2432

JAN 2N2481

JAN TX2N2481

JAN 2N2553

JAN 2N2556

JAN 2N2557

JAN 2N2569

JAN 2N2904, 2N2304A

JAN TX2N2804, TX2N2904A
JAN 2N2905, 2N2805A

JAN TX2N2305, TX2N2905A
JAN 2N2906, 2N2306A

JAN TX2N2906, TX2N2306A
JAN 2N2907, 2N2907A

JAN TX2N2807, TX2N2907A
JAN 2N3013

ding Officer, U. S.

MIL-S-19500/258A (NAVY)
w/Amend.-3
MIL-S-19500/217A
MIL-S-19500/88C w/Amend.-1
MIL:S-19500/83C w/Amend.-1
MIL-S-19500/1378
MILG-!SSOO/SS (NAVY)
w/Amend.-1
MIL-S-19500/ 176A w/Amend.-1
MIL-S-19500/177!
Ml L-S-‘|9500/87A
MIL-S-19500/1268
MIL-S-19500/181C w/Amend.-1
MIL-S-19500/181C w/Amend.-1
MIL-S-19500/225D
MIL-S-19500/225D
MIL-S-19500/263A (EL)
w/Amend.-2
MIL-S-19500/262E w/Amend.-1
MIL-S-18500/262E w/Amend.-1
MIL-S-19500/262E w/Amend.-1
MIL-S-19500/262E w/Amend.-1
MIL-S-19500/225D
MIL-S-19500/225D
MIL-S-19500/182C
MIL-S-19500/182C
MIL-S-19500/27OB (NAVY)

w/Amend.-2
Mi L37-19500/2;703 (NAVY)

MIL-S-19500/251E w/Amend.-1
MIL-S-19500/251E w/Amend.-1
MIL-S-19500/251E w/Amend.-1
MIL-S-19500/251E w/Amend.-1
MIL-S-19500/255E w/Amend.-1
MIL-S-19500/255E w/Amend.-1
MIL-S-19500/255E w/Amend.-1
MIL-S-19500/255E w/Amend.-1
MIL-S-19500/317D
MIL-S-18500/317D
MIL-S-19500/313A
MIL-S-19500/313A
MIL-S-18500/268B (NAVY)
w/Amend.-1 )
MIL-S-19500/268B (NAVY)
w/Amend.-1
MIL-S-19500/88C w/Amend.-1
MIL-S-19500/83C w/Amend.-1
MIL-S-19500/89C w/Amend.-1
MIL-S-19500/89C w/Amend.-1
MIL-S-19500/290B w/Amend.-1
MIL-S-19500/290B w/Amend.-1
MIL-S-19500/290B w/Amend.-1
MIL-S-19500/290B w/Amend.-1
MIL-S-19500/291B w/Amend.-1
MIL-S-19500/291B w/Amend.-1
MIL-S-18500/291B w/Amend.-1
MIL-S-18500/291B w/Amend.-1
MIL-S-19500/287 (NAVY)

w/Amend.-2
MiLs-1 9500/323 (NAVY)

JAN 2N3251A
w/Am:
JAN 2N3253 Ml LG-19500/347 (NAVY)
JAN 2N3449 MIL-S19500/338 (USAF)
JAN 2N3467 MIL-S-19500/348 (NAVY)
JAN 2N3810 MIL-S-19600/336 (NAVY)
w/Amend.-2
JAN 3N35 MIL-S-19500/80D
JAN 3N108 MIL-S-19500/361 (NAVY)
RESISTORS
RNS5 C,DE,G MIL-R-10509/7B
RN60C,D,E,G MIL-R-10509/1E
RN65 C,D,E,F,G MIL-R-10509/2C
RN70C,D,E MIL-R-10509/3D
RN66...TXC,D,E,G MIL-R-10509/007D (USAF)
RN60...TXC,D,E,G MIL-R-10509/001G (USAF)
RN65...TXC,D,EF,G MIL-R-10509/002D (USAF)
RN70...TXC,D,E MIL-R-10509/003E (USAF)
CAPACITORS
Cs12 *MIL-C-26655/2D
CS13 *MIL-C-26655/2D
CSR 13 MIL-C-39003/1A



TYPES TIS56 AND TiS57
N-P-N PLANAR SILICON TRANSISTORS

C6

ESPECIALLY DESIGNED FOR TELEVISION AND VHF COMMUNICATIONS APPLICATIONS
REQUIRING HIGH GAIN AND FORWARD AGC

LSSIL NV 9511 SIdAL

e low Capacitance...0.32 pF Max

o AGC Operation Guaranteed at 45 Mc/s
and 200 Mc/s

9961 11¥dV ‘879899 S-1@ "ON Ni13a1Ing

mechanical data

0019 10
4 1eaps 2012 o

0100 THE ACTIVE ELEMENTS ARE

b o] - couscron ELECTRICALLY INSULATED
——— . o case FROM THE CASE
1 - ﬁl-"‘: 8% ALL JEDEC T0-72F DIMENSIONS
MIN

Auw o
w ""MIE"N:::;‘S ARE AND NOTES ARE APPLICABLE

UNLESS OTHERWISE
SPECIFIED

+10-72 outline is same as T0-18 outline with the addition of a fourth lead.

absolute maximum ratings at 25°C free-air temperature (unless otherwise noted)

Collector-Base Voltage .
Collector-Emitter Voltage (See Note 1)
Emitter-Base Voltage .

- |+ A"
C e e e e e e e e ..20V

< A 4
Continuous Collector Current . . . . . + +« « « « « « « + « « « & & « « . 30mA
Confinuous Device Dissipation at (or below) 25°C Free-Air Temperature (See Note 2) . . . . 200 mW
Storage TemperatureRange . . . . . . . . . « . + « . . « . . . . —65°Cto200°C
Lead Temperature %s Inch from Case for 10Seconds . . . . . . . . . . . . . . . 300°C

NOTES: 1. This value applies when the base-emitter diode is open-circuited.
2. Derate linearly 1o 175°C free-air temperature at the rate of 1.33 mW/deg.

°+~ TEXAS INSTRUMENTS
INCORPORATED

POST OFFICE BOX 5012 » DALLAS, TEXAS 75222 1021



TYPES TIS56 AND TIS57
N-P-N PLANAR SILICON TRANSISTORS

electrical characteristics at 25°C free-air temperature

PARAMETER TEST CONDITIONSY} MIN TYP MAX UNIT

Visrjceo _ Collector-Base Breakdown Voltage Ilc =100 uA, le =0 30 v
Visriceo  Collector-Emitter Breakdown Voltage lc=2mhA, [3=0, See Note 3 20 v
Vierieso  Emitter-Base Breakdown Voltage le =100 A, Ic =0 3 v
lcso Collector-Cutoff Current Ves =10V, =10 50 nA
hee Static Forward Current Transfer Ratio Vee=10V, lc=4mA 20

| Veeisan  Collector-Emitter Saturation Voltage lg=5mA, Ic=10mA 1 3 v
I Small-Signal Common-Emitter Vee =10V, Ic =4 mA, f=100Mc/s - 5 9 14

Forward Current Transfer Ratio Vee =10V, lc=4mA, f=45Mc/s 20

Cs Collector-Base Capacitance Yes =10V, e =0, ;e:Nlt:‘;/ 5 0 02 032 pF
r, (. Collector-Base Time Constant Vg =10V, lg=-4mA,f=798Mc/s 6 12 ps

NOTES: 3. These parameters must be measured using pulse techniques. lP = 300 ps, doty cycle < 2%.
4. Collector-Base Capacil is d using three-terminal hniques with the case and emitter guarded.

operating characteristics at 25°C free-air temperature

TiS56 TIS57
PARAMETER TEST CONDITIONSt MIN TYP MAX|MIN TYP MAX UNIT
Vee =10V, Ic=3mA, Rg=150Q,
NF Spot Noise Figure f = 200 Me/s il ®
VCE=IOV, |c=3l’l‘|A, Re=5oﬂ, 3 6 a8
f =45 Mc/s
v,cc =12 V, lc ~ 25 I'I'IA, v;g =21 V,
Unnevtralized Small- s =150 QR =1kQ, f=200Mc/s, | 12 16 18 dB
" " See Figure 2
Gpo Signal Common-Emitter Ve = 12V 1 TR =R
il i cc — ,» lc == 4. y Y3 — 9.1V,
Insertion Power Gain s = 500 LR, = 250 Q, § = 45 Mc/s, 25 30 33 |d
See Figure 2
Vec =12V, Ic = 2.5 mA, AG,, =—30dB,
. R'e =150 QR = 1kQ, f=200Mc/s, | 3.7 46 v
Gain-Control
v, Base-Suppl See Figure 2
e ohage Vec = 12V, lc ~ 4.5 m, AG,, = —30 B,
's = 500 R, = 250 Q, f = 45 Mc/s, 37 4.6 v
See Figure 2

FThe fourth lead (case) is grounded for all measurements except Cep
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TYPES TIS56 AND TIS57
N-P-N PLANAR SILICON TRANSISTORS

THERMAL INFORMATION

FREE-AIR TEMPERATURE
DISSIPATION DERATING CURVE

AN

N

25 50 75 100 125 150 175 200
T, — Free-Air Temperature — °C

FIGURE 1

PARAMETER MEASUREMENT INFORMATION

FROM 50-Q
SOURCE
CI
c2
"l
'-z

1000 pF
1L
LAY
1kQ e =
3 T
I
LAY
1000 pF

+Vpg LL

COMPONENTS FOR f = 45 Mc/s

77

14 TO 50-Q
N DETECTOR
1000 pF
T So0a
ﬁ
It
LAY
/771000 pF
O +Vee

COMPONENTS FOR f = 200 Mc/s

: 36 pF C,: 18 pF
: 47 pF C,: 270 pF
: 8T #20 enameled copper wire, L;: 2T #20 enameled copper wire,
close-wound on %'’ diameter form %" pitch, wound on %," diameter form
: 10T #20 enameled copper wire, L,: 2T #14 enameled copper wire,
! d on % di form %" pitch, wound on %" diameter form

FIGURE 2 — POWER-GAIN AND GAIN-CONTROL-VOLTAGE TEST CIRCUIT
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TYPES TIS56 AND TIS57
N-P-N PLANAR SILICON TRANSISTORS

TYPICAL CHARACTERISTICS

TIS56
UNNEUTRALIZED SMALL-SIGNAL COMMON-EMITTER
INSERTION POWER GAIN

vs
GAIN-CONTROL BASE-SUPPLY VOLTAGE

- 20 T T

o Vcc =12V

] R = 150Q

< LR = 1kQ —

5 15 L

é f = 200 Mc/s N
5 Ta = 25°C

5 10 I See Figure 2

$

‘E 5

w

é \
£

g 0

(¥

]

5 -5

wv

£

3 \
S -0

| .
8

O -5

0 05 1 1.5 2 25 3 35 4 45 5
Vgpige) — Gain-Control Base-Supply Voltage — V

FIGURE 3

TIS57
UNNEUTRALIZED SMALL-SIGNAL COMMON-EMITTER
INSERTION POWER GAIN

vs
GAIN-CONTROL BASE-SUPPLY VOLTAGE

T L}
2 Vee = 12V
| Rg = 500Q
£ 30 pRYL = 250Q
S f = 45 Mc/s
5 T, = 25°C
é 25 ['See Figure 2 ‘
: \
£ 20 \
&
g
E 15
(V)
K
2 10
wv
X
—U \
s 5
I
2
O o

0 05 1 1.5 2 25 3 3.5 4 45 5
Ves(ce) — Gain-Control Base-Supply Voltage — V

FIGURE 4
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TYPES TIS62, TIS63, TiS64
N-P-N PLANAR SILICON TRANSISTORS

3

—
RE 3
SILECTT TRANSISTORS SER
= 53
Electrical Equivalents of TI407, TI408, and TI409 ;:§
. S
Encapsulated in Plastic for Application in Z °a
oge °2=9%
AM-FM Receivers and General-Purpose High-Frequency Amplifiers 2Ls
o =
TIS62 Features: 2z
| ) 3
e f....500 MHz min o
[a]
m
e low r,'C. ....20 ps max :
=
e NF...6 dB max at 100 MHz 2
-3
o
Rugged, One-Piece Construction with Standard TO-18 100-mil Pin Circle
mechanical data
These transistors are encapsulated in a plastic compound specifically designed for this purpose, using a
highly mechanized processt developed by Texas Instruments. The case will withstand soldering tempera-
tures without deformation. These devices exhibit stable characteristics under high-humidity conditions and
are capable of meeting MIL-STD-202C method 106B. The transistors are insensitive to light.
m%??m sonore —|.mmsn ‘T,._:so
—-1 rJ 0.100 T.P.: 2-BASE
 E— e
S = L (13 "
t i = I u,ont:‘g:" ola j i
. 3 LEADS !
:3:;5; 0300 MIN =0.008 3.COLLECTOR ol
NOTES: A. Lead diameter is not controlled in this area.
8. leads having moximum dicmeter (0.019) shall be within 0.007 of their true positions
measured in the gaging plane 0.054 below the seating plane of the device relative to
@ maximum.diameter package.
C. All dimensions are in inches.
absolute maximum ratings at 25°C free-air temperature (unless otherwise noted)
Collector-Base Voltage . . . . . « « « v « v v 4 4 e e 4 e e w w . .. .30V
Collector-Emitter Voltage (See Note 1) . . . . . . . . . . . . « « « « « « « . 12V
Emitter-Base Voltage . e e e e e e e .. e . . . 3V
Continuous Collector Current . . . . . . . . . . . . « « « « « « « « . . 30mA
Continuous Device Dissipation at (or below) 25°C Free-Air Temperature (See Note 2) . . . . 250 mW
Storage Temperature Range . . . . . . . . . . . . . . . . . . .—65° to 150°C
Lead Temperature Xs Inch from Case for 10 Seconds . . . . . . . . . . . . . . . 260°C
NOTES: 1. This value applies when the base-emitter diode is open-circuited.
2. Derate’ linearly to 150°C free-air temperature at the rate of 2 mW/deg.
+Trademark of Texas Instruments
$Patent Pending
'~ TEXAS INSTRUMENTS
INCORPORATED 1025

POST OFFICE BOX 5012 « DALLAS., TEXAS 75222



TYPES TIS62, TIS63, TIS64
N-P-N PLANAR SILICON TRANSISTORS

electrical characteristics at 25°C free-air temperature

TiS62 TIS63 TiS64
PARAMETER TEST CONDITIONS MIN MAX|MIN MAX|MIN MAX UNIT
Visicso _ Collector-Base Breakdown Voltage lc =100 uA I =10 30 30 30 v
Viericeo _ Collector-Emitter Breakdown Voltage |Ic = 4 mA, I3 =0 12 12 12 v
Viejeso  Emitter-Base Breakdown Voltage lg =100 A, Ic =0 3 3 3 v
lcso Collector Cutoff Current Vs =10V, =0 100 100 100 | nA
hee Static Forward Current Transfer Ratio [Vee = 10V, lc = 4mA 30 20 20
SmotkSianal G - Vee =10V, lc=4mA, f=455kH:z 27 &
[hee F:)“r:va-r;ga:lrre::‘ #::;feTRa‘;;o Yor = 10V, lc = 4mh, =10 M 7
Vee =10V, Ic=4mA, f=100MHz| 5 18] 4 18] 3 18
| . Vea =10V, =0, f=1MHz,
Co Collector-Base Capacitance See Note 3 07 16|07 16|07 22| pF
[ Collector-Base Time Constant Ves =10V, lg=—4mAf=798MH: 20 26 32| ps
NOTE 3: This p is d using three-terminal hniques with the emitter guarded.
operating characteristics at 25°C free-air temperature
TIS62
PARAMETER TEST CONDITIONS 7P S6MAX UNIT
NF  Spot Noise Figure Vee = 10V,Ic = 2mA, Rg = 300 (2, f = 100 MHz | 4 6 dB

TYPICAL CHARACTERISTICS AT T, = 25°C

STATIC FORWARD CURRENT TRANSFER RATIO

vs
COLLECTOR CURRENT
Veg= 10V

8

0
(=]

©
(=3

\

3

s
o

w
o

- N
S oS

hgg — Static Forward Current Transfer Ratio
I
(=]

0
0.1 0.2 0.4 071 2 4 710
Ic — Collector Current — mA

FIGURE 1

568
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TYPES TIS62, TIS63, TIS64
N-P-N PLANAR SILICON TRANSISTORS

COMMON-EMITTER EQUIVALENT CIRCUIT USING SHORT-CIRCUIT "'y PARAMETERS

Q—lc

—a
b b= |Y.e| Ve leelvce
O~ < =
] —0 le= |yfe| Vbe M |yue|vce
_ lp _ 1 . - le
vbe :E tiep S |)’,e V(e IY‘elvbe - :E foep v‘e |Yie h v:e V(e =0 - ; ' Il“c e Y‘el Vhe V<e =0
Clep 1 cocp 9
1 N \
= = _a=—*jwC
O . o Pel= 2 | Vo= 0 Ireel = 7 Vie= 0 fomp 0%
TYPICAL CHARACTERISTICS AT 455 kHz, T, = 25°C

PARALLEL-EQUIVALENT SMALL-SIGNAL COMMON-EMITTER
SHORT-CIRCUIT INPUT RESISTANCE

568

|h¢e) — Small-Signal Forward Current Transfer Ratio — dB

SMALL-SIGNAL COMMON-EMITTER
FORWARD CURRENT TRANSFER RATIO

vs
COLLECTOR CURRENT

L Vee= 10V
f = 455 kHz

L —]

50

40

L1

30

20

0

0.4 0.7 1 2 4 7

Ic — Collector Current — mA
FIGURE 2

10

PARALLEL-EQUIVALENT SMALL-SIGNAL COMMON-EMITTER
SHORT-CIRCUIT OUTPUT RESISTANCE

g Vs 9 Vs
| COLLECTOR CURRENT I 00 COLLECTOR CURRENT
T LI S B a4 o ] LI
8 Veg= 10V 2 Vg = 10 V4
5 LA f = 455 kHz 2 0 N f = 455 kHz
k] S ‘3
& \\\ f \
2 AN 2 100 N
13 \\ =3
< 0.7 o 7
E F S
2 0.4 3 4
5 g 2 N
w NN o
£ N )
o 0.2 -
< =
- [}
< 04 S 10
I o 071 2 4 7 10 | 04 071 " 2 4 710
k3 Ic — Collector Current — mA g lc — Collector Current — mA
FIGURE 3 = FIGURE 4
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TYPES TIS62, TIS63, TIS64
N-P-N PLANAR SILICON TRANSISTORS

TYPICAL CHARACTERISTICS AT 10 MHz, T, = 25°C

PARALLEL-EQUIVALENT SMALL-SIGNAL COMMON-EMITTER PARALLEL-EQUIVALENT SMALL-SIGNAL COMMON-EMITTER
o SHORT-CIRCUIT INPUT CAPACITANCE u SHORT-CIRCUIT OUTPUT CAPACITANCE
a vs vs
| i~ COLLECTOR-CURRENT l COLLECTOR CURRENT
L] Q T T T
g Vee=10V § | Vee= 10V
Z | F=10MHz 3 £=10 MHz

o
g &
S S
x — o
_;;’ 20 fo] E’ 2 Lt
3 wl E —
g T
< 10 31
= [}
I o 2 4 6 8 10 “I' S — 4 3 8 10
$ Ic — Collector Current — mA §- lc — Collector Current — mA
v FIGURE 5 I8 FIGURE 6
@
T SMALL-SIGNAL COMMON-EMITTER SMALL-SIGNAL COMMON-EMITTER
L FORWARD CURRENT TRANSFER RATIO FORWARD TRANSFER ADMITTANCE
= vs o vs
& COLLECTOR CURRENT £ COLLECTOR CURRENT
5 40 ;/':TO'V € 280 TTTTIT
8 e = Veg=10V
§ 35[f=10 MHz !. 20F £=10 Mz
Lnt e g %
= 30 = S
5 £ 200 7
£ £
5 25 -]
© < 160
: » K /|
z 2 120 A
L 15 = //
20 T 80 /,
a H
I s g 4 i
E | anl
v - 0
| 0.4 071 2 4 7 10 2 04 071 2 4 710
— Ic — Collector Current — mA Ic — Collector Current — mA
=< FIGURE 7 FIGURE 8
PARALLEL-EQUIVALENT SMALL-SIGNAL COMMON-EMITTER PARALLEL-EQUIVALENT SMALL-SIGNAL COMMON-EMITTER
SHORT-CIRCUIT INPUT RESISTANCE g SHORT-CIRCUIT OUTPUT RESISTANCE
Vs Vs
gl COLLECTOR CURRENT | 400 COLLECTOR CURRENT
g Vee =10V 4 g = ycelglhg:z H
= o =
g 2 f=10 MHz | g 200 N !
EI 2
ER I 2 100
£ = 3 ~
>~ 0.7 70 N
5 5
o -
4 o 40|
E 2 N
“l‘f N K3 NJ
3 0.2 :; 20
g 3
< 0.1 & 0
| 0.4 0.7 1 2 4 7 10 | 0.4 071 2 4 7 10
;_g Ic — Collector Current —mA § I¢ — Collector Current — mA
FIGURE 9 FIGURE 10 -
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Ciep — Parallel-Equivalent Input Capacitance — pF

TYPICAL CHARACTERISTICS AT 100 MHz, T, = 25°C

PARALLEL-EQUIVALENT SMALL-SIGNAL COMMON-EMITTER

SHORT-CIRCUIT INPUT CAPACITANCE

vs
10 COLLECTOR CURRENT

Vee= 10V |
£=100 MHz

0 2 4 6 8 10
|¢ — Collector Current — mA
FIGURE 1

25

TYPES TIS62, TIS63, TIS64
N-P-N PLANAR SILICON TRANSISTORS

PARALLEL-EQUIVALENT SMALL-SIGNAL COMMON-EMITTER

« SHORT-CIRCUIT OUTPUT CAPACITANCE

Coep— Parallel -Equivalent Output Capacitance — p

vs
COLLECTOR CURRENT

vs
COLLECTOR CURRENT
Vee= 10V
L f =100 MHz
AT
0 2 4 [ 8 10

1c — Collector Current — mA

FIGURE 12

SMALL-SIGNAL COMMON-EMITTER
FORWARD CURRENT TRANSFER RATIO

| Vee=10V
=100 MHz

20

1

il
B
LA~

Q
0.4

|hte] — Small-Signal Forward Currént Transfer Ratio — dB
=

0.7 1 2

4 7

|¢ — Collector Current — mA

FIGURE 13

PARALLEL-EQUIVALENT SMALL-SIGNAL COMMON-EMITTER

fiep — Parallel-Equivalent Input Resistance — k&

SHORT-CIRCUIT INPUT RESISTANCE

vs
COLLECTOR CURRENT

Ve =10V
0.7 f =100 MHz
N,
N
0.4 \\
N,
0.2
N
N
0.1 [
0.4 0.7 1 2 4 7 10
l¢ — Collector Current — mA
FIGURE 14

10

PARALLEL-EQUIVALENT SMALL-SIGNAL COMMON-EMITTER
SHORT-CIRCUIT QUTPUT RESISTANCE

—kQ

foep— Parallel-Equivalent Output Resistance

vs

100 COLLECTOR CURRENT __ §
Vee = 10 V]

70 £=100 MHz
40 N\

\\\
20 ‘\
10
7 N
4 1]
0.2 0.7 1 2 4 7 10

Ic — Collector Current — mA

FIGURE 15

1029



TYPES TIS62, TIS63, TIS64

N-P-N PLANAR SILICON TRANSISTORS

TYPICAL APPLICATION DATA
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TYPES TIS84, TIS85
N-P-N PLANAR SILICON TRANSISTORS

SILECTT HIGH-FREQUENCY TRANSISTORS DESIGNED FOR TV TUNER AND IF APPLICATIONS

Featuring Low-Feedback Capacitance and Forward-AGC Characteristics
o TIS84 for Tuner RF Amplifiers
o TIS85 for IF Amplifiers

Rugged, One-Piece Construction with Standard T0-18 100-mil Pin Circle

mechanical data

These transistors are encapsulated in a plastic compound specifically designed for this purpose, using a
highly mechanized processi developed by Texas Instruments. The case will withstand soldering tempera-
tures without deformation. These devices exhibit stable characteristics under high-humidity conditions and
are capable of meeting MIL-STD-202C method 106B. The transistors are insensitive to light.

Feedback capacitance is minimized by placing the emitter terminal between the base and collector ter-
minals, thus optimizing compatability with advanced high-frequency design.

0015
- 1.BASE 0050
0,050 TP, e
0.100 T, P
¥ T — —
0200 0.160
: = —_
+000s D& =0010 [———x]
1 f— é
N 0017+ 2% pia
0160 3 1eADS
0.185 0.500 MIN 20005

=000 3.COLLECTOR
NOTES: A. Load diamotor is not controflad in this area.
8. Leads hoving maximum diamater (0.019) shall be within 0.007 of thair trve positions
measured in the gaging plane 0.054 below the soating plane of the device relative to
@ moximum-diamater package.
C. All dimensions are in inches.

absolute maximum ratings at 25°C free-air temperature (unless otherwise noted)

Collector-Base Voltage . . . Ot [+ R
Collector-Emitter Voltage (See Note 1) O < (0 A"/
Emitter-Base Voltage . . . . . . . . . . . . . . . . 4 e e v v e . . . 4Y

Continuous Collector Current . . . . . . . 50mA
Continuous Device Dissipation at (or below) 25°C Free-A|r Temperature (See Note 2) .. . 250 mW
Storage Temperature Range . . . . e e e .+ . < . . . . —65°Cto150°C

Lead Temperature X Inch from Case for]O Seconds e e e e e e e e oo .. .o260°C

.

electrical characteristics at 25°C free-air temperature (unless otherwise noted)

TIS84 TIS85
PARAMETER TEST CONDITIONS MIN TYP MAX [MIN TYP MAX UNIT

Visriceo _ Collector-Base Breakdown Voltage Ilc =10puA I =10 40 40 v
Visriceo _ Collector-Emitter Breakdown Voltage | Ic = 10mA, Iy = 0, See Note 3 30 30 v

Ve =10V, [ =10 50 50 | nA
Icso Collector Cutoff Current Voo =10V, 1. =0, o= 85°C 5 5 | A
leso Emitter Cutoff Current Vg =4V, Ic=0 10 10 | A

Static Forward Current _

hee Transfer Ratio Vee =10V, Ic = 4 mA 30 %5
Vae Base-Emitter Voltage Vee =10V, Ic =4mA 0.84 0.84 v

NOTES: 1. This value applies when the base-emitter diode is open-circuited.

2. Derate linearly to 150°C free-air temperature at the rate of 2 mW/deg.

must be using pulse fechnig o = 300 ps, duty cycle < 2%.

FTrademark of Texas Instruments

}Patent pending

S8SIL ‘v8SIL SIdAL

£961 INNF ‘S6101Z9 S-10 'ON NILITING

TExAs |CN STRUMENTS

ORPORATED
POST OFFICE BOX 5012 « DALLAS, TEXAS 75222
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TYPES TIS84, TIS85
N-P-N PLANAR SILICON TRANSISTORS

electrical characteristics at 25°C free-air temperature

TIS84 TIS85
PARAMETER TEST CONDITIONS MIN TYP MAX |MIN TYP MAX UNIT
Small-Signal Common-Emitter _ _ _
|hee] Forward Current Transfer Ratio Vee = 10V, Ic =4mA, f=100MHz | 35 6.5 35 65
el Small-Signal Commen-Emitter Vee =10V, Ic = 4 mA, f = 200 MHz 60 80 h
Yol Forward Transfer Admittance Vee = 10V, Ic = 4mA, f = 45 Wiz 80 105 mmho
é Phase Angle of Small-Signal Common- | Ve = 10V, Ic = 4 mA, f = 200 Mz | —50° —60° —80°
vie Emitter Forward Transfer Admittance | Vee = 10V, Ic = 4 mA, f = 45 MHz —10° —18° -25°
¢ Parallel-Equivalent Common-Emitter | Vce = 10V, Ic = 4 mA, f = 200 MHz n P
ios Short-Circuit Input Capacitancet Vee =10V, Ic = 4 mA, =45 Mz 18 P
Common-Emitter Short-Circuit Vee = 10V, Ic = 1 mA,

Crs Reverse Transfer Capacitancet f=10.1MHzto1 MHz 032 04 032 04 PF
¢ Parallel-Equivalent Common-Emitter Vee =10V, Ic = 4 mA, f = 200 MHz 11 F
s Short-Circuit Output Capacitancet Vee =10V, Ic = 4 mA, f = 45 Wiz K] P
Re(h) Real Part of Small-Signal Vee = 10V, Ic = 4 mA, f = 200 MHz 25 60 Q

e Common-Emitter Input Impedance Vee =10V, Ic = 4mA, f = 45 MHz 50 80
Relyic) Real Part of Small-Signal Vee =10V, Ic = 4 mA, f = 200 MHz 14 40 mmho
(Yie) " Commen-Emitter Input Admittance [ Vop = 10V, 1o = 4 mA, = 45 Mhz 3 6
Re(yee) Real Part of Small-Signal Vee =10V, lc = 4 mA, f = 200 MHz 02 05 "
Yool Common-Emitter Output Admittance Vee =10V, Ic =4 mh, f=45MHz 005 0.2 mmho
+ Cias Crose and Coo  are defined os the imaginary parts of the small-signal, itter, short-circuit admi divided by 2xf.
operating characteristics at 25°C free-air temperature
Tis84 TiS85
PARAMETER TEST CONDITIONS MIN TYP MAX [MIN TYP MAX UNIT
Vee =10V, lc = 3mA, Re = 5002,
" oot Mot Fi f = 200 MHz 28 33 dB
pot Holse higure Vee = 10V, lc=3mA,  Re =500, s s
f = 45 MHz
Vec = 12, lc = 2.5mA, Vg = 2.1V,
| Re' =150 Q, RUS=1kQ, f = 200 MHz, 12 16 18 dB
Unneutralized Small- See Figure 1
Gpe Signal Common-Emitter — —
" . ch =12V, lc =~ 4.5 mA, Veg = 31V,
Insertion Power Gain | ¢ % 50000,  R/= 2500, = 45 Mhz, 25 30 33| d8
See Figure 1
Vec = 12, R’=150Q, R./=1kQ,
. ce e t 37 46 v
' gum-gomrlol A6y, = —30 dB, f = 200 MHz,  See Figure 1
sg(cc) bBase-supply — — r—
Voltage Voo =12V, Re!= 5000, R./=1250Q, o wl v
AGp, = —30 dBE, = 45 MHz, See Figure 1

:IIAGPQ is defined as the change in G, from the value at Vgy = 2.1V ot 200 MHz or from.the value at Vgg = 3.1 V at 45 MHz.
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FROM 50-Q
SOURCE
ci
CZ
I‘i
"1

TYPES TIS84, TIS85

N-P-N PLANAR SILICON TRANSISTORS

PARAMETER MEASUREMENT INFORMATION

1000 pF
14
A
1kQ2 =C
A
IC
1000 pF
1777
+Vyg O

COMPONENTS FOR f — 45 MHz

: 36 pF
: 47 pF
: 8 T#20 enameled copper wire,

close-wound on %'’ diameter form

: 10 T #20 enameled copper wire,

{ d on %" diameter form

|
vy !
<y

L,

;k’ 4-40 pF,
Arco #403

14 Do) T050-Q

I DETECTOR
1000 pF

A L
TS  $So0a
IC

N
1000 pF

3

O +Vee

COMPONENTS FOR f = 200 MHz

: 18 pF
: 270 pF
: 2 T#20 enameled copper wire,

%'' pitch, wound on %4, diameter form

: 2 T#14 enameled copper wire,

%" pitch, wound on %, diameter form

FIGURE 1 — POWER-GAIN AND GAIN-CONTROL-VOLTAGE TEST CIRCUIT

TYPICAL CHARACTERISTICS

STATIC FORWARD CURRENT TRANSFER RATIO

vs
COLLECTOR CURRENT

100 I
. % Veg =10V
b= Ta = 25°C

-

< 80 ™\ See Note 3
2 \
§ 70
=2
§ 60
S \
3 50 N
o
2 \
5 40 \
e N\
5% N
vy
| 20 \‘
w
< 30 \\

0

I 6 8 10 12 14 16 18 20

I¢ — Collector Current — mA

FIGURE 2

NOTE 3: This parameter must be measured using pulse techniques. to = 300 us, duty cycle = 10%.
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TYPES TIS84, TIS85
N-P-N PLANAR SILICON TRANSISTORS

1036

¥ie — Input Admittance — mmho

30

25

20

TYPICAL CHARACTERISTICS

TIS84

Tiss4 SMALL-SIGNAL COMMON-EMITTER
SMALL-SIGNAL COMMON-EMITTER INPUT ADMITTANCE FORWARD TRANSFER ADMITTANCE
vs vs
COLLECTOR CURRENT COLLECTOR CURRENT
40 T T 100 T T
Veg =10V . Veg =10V
35 |—F = 200 MHz £ 801 200 MHz
£
Ta = 25°C | 60 —T, =25°C
o
/ i w
=
4 E 2 Relyre ) ——~
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TYPES TIS84, TIS85

N-P-N PLANAR SILICON TRANSISTORS

TYPICAL CHARACTERISTICS

SMALL-SIGNAL COMMON-EMITTER INPUT ADMITTANCE

10

~ [ 0

o
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o

vs
COLLECTOR CURRENT
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FIGURE 6

Yoe — Output Admittance — mmho

TIS85
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TIS85

SMALL-SIGNAL COMMON-EMITTER
FORWARD TRANSFER ADMITTANCE

vs
COLLECTOR CURRENT

0 1 2 3 4 5 6 7 8
I¢ — Collector Current — mA

FIGURE 7
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TYPICAL CHARACTERISTICS

Tis84
SPOT NOISE FIGURE

vs
COLLECTOR CURRENT

16 T T
Vee =10V ,
“[—Rg=500Q
%12 f = 200 MHz /
| 411, =250
o T, =25°C
310
w
2
28
K]
G 4 /
|
w.
Z 4
-~
2
0

0 2 4 é 8 10 12 14 16
|c — Collector Current —mA

FIGURE 9
Tiss4 TIS85
RELATIVE SMALL-SIGNAL COMMON-EMITTER POWER GAIN RELATIVE SMALL-SIGNAL COMMON-EMITTER POWER GAIN
Vs Vs
GAIN-CONTROL BASE=~SUPPLY VOLTAGE GAIN-CONTROL BASE-SUPPLY VOLTAGE
5 T T 5 T T
Vee =12V Vee =12V
0fRg =150 Q o OfFRg=5000Q
8 |rer=1ke N | RY =250 Q -\
| st + -5
+ f = 200 MHz N\ € f = 45 MHz \
£ _ 2 = 950
8 10 _TA =25°C \ ? -10 _TA 25°C \
-] See Figure 1 ? See Figure 1
§ ° 2
T3 o -15
3 2
3 20 & -2
| |
& -25 § -2
o O]
a <
-30 L3 -30 e
Minv Max IM"‘ Ves(cQ)
5 88(GC) 5 | Vesic
0 1 2 3 4 5 0 1 2 3 4 5
Vagigc) — Gain=Control Base=Supply Voltage — V Vgaigc) — Gain-Control Base-Supply Voltage —V
FIGURE 10 FIGURE 11
Zf.'AG',° is defined as the change in Gp° from the value ot Vgg = 2.1 V at 200 MHz or from the valve at Vgg = 3.1V at 45 MHz.
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TEXAS INSTRUMENTS RESERVES THE RIGHT TO MAKE CHANGES AT ANY TIME
IN ORDER TO IMPROVE DESIGN AND TO SUPPLY THE BEST PRODUCT POSSIBLE.
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TYPES TIS86, TIS87
N-P-N EPITAXIAL PLANAR SILICON TRANSISTORS

o

[Ny

SILECTt HIGH-FREQUENCY TRANSISTORS DESIGNED FOR TV MIXER AND NON-AGC IF STAGES

Featuring Low Feedback Capacitance and
Full Characterization to Simplify Circuit Design
o TIS86 for Mixer
o TIS87 for Non-AGC IF Amplifier
Rugged, One-Piece Construction with Standard TO-18 100-mil Pin Circle

mechanical data

These transistors are encapsulated in a plastic compound specifically designed for this purpose, using a
highly mechanized process] developed by Texas Instruments. The case will withstand soldering tempera-

tures without deformation. These devices exhibit stable characteristics under high-humidity conditions and

are capable of meeting MIL-STD-202C method 106B. The transistors are insensitive to light.
High thermal-conductivity leads allow operation at unusually high dissipation levels.

Feedback capacitance is minimized by placing the emitter terminal between the base and collector ter-
minals, thus optimizing compatibility with advanced high-frequency design.

0015
(NOTE &) 1-BASE 0.050
0.050 T.P. TP
' FJ 0.100 V.P. 2—-EMITTER
0.200 0.160. Fae:
y — —_
=008 B 0010 - — It + ¢
1 £ +0.002
i T 1 007 TO00) oA
010} 3 LEADS
0,185,
—ooes 0.500 MIN 0,005

TOR
\_LeAD TEMPERATURE MEASUREMENT POINT (1/16+FROM case) >~ COMEC

NOTES: A. Load dimatar is not contralled in this aroa.
8. Leads having maximum diameter (0.019) shall be within 0.007 of thoir true positions
measurad in the gaging planc 0.054 below tha saating plana of tha dovice relative ta
@ mazimum-diamater packaga.
C. All dimensions ara in inchos.

absolute maximum ratings at 25°C free-air temperature (unless otherwise noted)

TIS86 TIS87
Collector-Base Voltage . I [1 2 45V

Collector-Emitter Voltage (See Note 1) < 1+ A"/ 45V
Emitter-Base Voltage . . . . . . . . . . . . . . . . . . .. .. 4V 4V
Continuous Collector Current . . . . . . . .<— 50mA —
Continuous Device Dissipation at (or below) 25°C Free-Alr Temperature (See Note 2) . .<—400 mW—>

Continuous Device Dissipation at (or below) 25°C Lead Temperature (See Note 3) . . .<—700 mW—>
Storage Temperature Range . « « « « . . . .—65°Cto 150°C

Lead Temperature %s Inch from Case for 10 Seconds e e e e o ... <— 260°C —>

NOTES: 1. This value applies when the base-emitter dicde is open-circuited.
2. Derate linearly to 150°C free-air temperature at the rate of 3.2 mW /deg.
3. Derate linearly to 150°C lead temperature at the rate of 5.6 mW/deg. Lead temperature is measured on the collector lead 1/16 inch from the case.

FTrademark of Texas Instruments

$Patent pending

TEXAS lNSTRUM ENTS

ORPORATED
POST OFFICE BOX 5012 + DALLAS, TEXAS 75222
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TYPES TIS86, TIS87
N-P-N EPITAXIAL PLANAR SILICON TRANSISTORS

1042

electrical characteristics at 25°C

free-air temperature (unless otherwise noted)

TIS8 TIS87
PARAMETER TEST CONDITIONS MIN 'I’YP6MAX MIN TYP MAX UNIT,
Viejcso _ Collector-Base Breakdown Voltage lc =10uAlt=10 30 45 v
Visnceo _Collector-Emitter Breakdown Voltage | Ic = 10 mA, I = 0, See Note 4 30 45 v
Ve =15V, =0 100 100| nA
Iceo Collector Cutoff Current Voo =BV, k=0, T = 8% o 0] A
leso Emitter Cutoff Current Vg =4V, Ic=0 10 10 uA
h Static Forward Current Vee =10V, Ic = 4mhA 40 200
FE Transfer Ratio Vee =12V, Ic = 12 mA 30 150
Vee Base-Emitter Voltage . Vee = 12V, Ic = 15 mA 0.87 087 V
Veegsot)  Collector-Emitter Saturation Voltage | I = 1.5mA, Ic = 15 mA 05| Vv
Ihel Small-Signal Common-Emitter Vee =10V, Ic =4 mA, f= 100 MHz 5
fo Forward Current Transfer Ratio Vee = 12V, Ic = 12 mA, f = 100 MHz 5
el Small-Signal Common-Emitter Vee =10V, Ic = 4 mA, f=45MHz 90 115 rako
Vo Forward Transfer Admittance Vee =12V, Ic = 12mA, f = 45 MHz 130 200
Phase Angle of Small-Signal Vee =10V, Ic =4mA, f=45MH —7° —15°_20°
Pyfo Common-Emitter Forward
Transfer Admittance Vee = 12V, Ic = 12mA, f = 45 Mz —18° —25° —35°
¢ Parallel-Equivalent Common-Emitter | Vee =10V, Ic = 4 mA, f = 200 MHz 9 F
os Short-Circuit Input Capacitancet Vee =12V, Ic = 12mA, f = 45 MHz 25 P
Common-Emitter Short-Circuit Vee =10V, Ic = 1mA,
Crs Reverse Transfer Capacitancet . £=10.1MHzto1 MHz 0.33 045 0.33 045 pF
.. Parallel-Equivalent Common-Emitter | Vee =10V, Ic = 4 mA, f = 45 Mz 11 ;
g Short-Circuit Output Capacitancet Vee =12V, Ic = 12mA, f = 45 Mz 1.1 r
Re(n,y  Reol Part of SmallSignal Vee =10V, lc =4 mA, f= 200 MHz 32 60 Q
te Common-Emitter Input Impedance Vee = 12V, Ic = 12 mA, f = 45 Mz 55 100
Re(yie) Real Part of Small-Signal Vee = 10V, Ic =4mA, f=200MHz 85 30 mmho
Vil Common-Emitter Input Admittance | Vee = 12V, Ic = 12mA, f = 45 Mz 5 12
Re(yeo) Real Part of Small-Signal Vee =10V, Ic = 4mhA, f= 45 MH: 0.02 0.15 mmho
Yoo Common-Emitter Output Admittance Vee = 12V, Ic = 12 mA, f = 45 MHz 007 02
NOTE 4: This p must be d using pulse Dp = 300 us, duty cycle < 2%.
FCiosr Crose and Coqq are dofined as the imaginary parts of the small-signal itter, short-circuit admil divided by 2sf.
operating characteristics at 25°C free-air temperature
TIS86
PARAMETER TEST CONDITIONS TP MAX UNIT
NF Spot Noise Figure Vee =10V, Ic =4mA, Rg =500, f= 200 MHz 2.5 5 dB
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TYPES TIS86, TIS87
N-P-N EPITAXIAL PLANAR SILICON TRANSISTORS

TYPICAL CHARACTERISTICS

SMALL-SIGNAL COMMON-EMITTER
FORWARD CURRENT TRANSFER RATIO

vs
COLLECTOR CURRENT

50 =745 MRz
Ta =25°C
40
Vep =12V
S| Ve =10V T

//
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| Common=-Emitter Forward Current Transfer Ratio — dB

10
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o

vy
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S0 2 4 & 8 10 iz 14 16 18 20
_l_ le — Collector Current — mA

s

= FIGURE 1

COMMON-EMITTER SHORT-CIRCUIT
REVERSE TRANSFER CAPACITANCE

%
COLLECTOR-EMITTER VOLTAGE

! Te=TmA

u f =0.1 MHz to | MHz
| o7 Ta = 25°C
0
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Vcg — Collector-Emitter Voltage — V

FIGURE 2

568 1043



TYPES TIS86, TIS87
N-P-N EPITAXIAL PLANAR SILICON TRANSISTORS

TYPICAL CHARACTERISTICS

SMALL-SIGNAL COMMON-EMITTER INPUT ADMITTANCE SMALL-SIGNAL COMMON~EMITTER INPUT ADMITTANCE
Vs vs
COLLECTOR CURRENT COLLECTOR CURRENT
O T=T0V Ve =12V
f =200 MHz f =45 MHz
35 . 14 .
o |Ta" 25°C . Ta = 25°C /
E 30 2 74
[ i /
8 25 /| @ 10
§ Rely;e) g / /
= £ /
§ 2 Z 8 yAm
g 15 // —— §- 6 //
£ £ Imly;e )]~
L—1 ] ie
| /% mlyie) | LA
L0 ' o 4 t -
/ > 1 Reo'ie)/
5 2
0 4 |
°o 2 4 6 8 10 12 14 16 18 20 0 2 4 6 8 10 12 14 16 18 20
Ic — Collector Current — mA I — Collector Current — mA
FIGURE 3 FIGURE 4
SMALL-SIGNAL COMMON-EMITTER
FORWARD TRANSFER ADMITTANCE SMALL-SIGNAL COMMON-EMITTER OUTPUT ADMITTANCE
vs vs
200 COLLECTOR CURRENT COLLECTOR CURRENT
Vee=10V— Rely;, ) 0.5 [Veg=10v—
o 180 Vee=12V— “E = T Veg= 12V —
£ o f =45 MHz T I~ >4 o 0.4| 745 MHz
| Ta=25C 7 N T |Ta=25C
g 140 / \\ i -
2 VA 3 moe) || A—t=T
T 120 B 8 0.3 —=t==r= =
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s 100 y =Im(y, ) E
2 / e AT 3 f /1
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2 5
g 60 f /// o L
v b
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0 “ 0 %-’/—
0 2 4 6 8 10 12 14 16 18 20 0 2 4 6 8 10 12 14 16 18 20
V¢ — Collector Current — mA 1 — Collector Current —mA
FIGURE 5 FIGURE 6
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TYPICAL APPLICATION DATA
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TYPES TIS86, TIS87
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TEXAS INSTRUMENTS RESERVES THE RIGHT TO MAKE CHANGES AT ANY TIME
IN ORDER TO IMPROVE DESIGN AND TO SUPPLY THE BEST PRODUCT POSSIBLE.
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TYPES TiS94, TiS95, Tis96, TIS97, TIS98, TIS99
N-P-N EPITAXIAL PLANAR SILICON TRANSISTORS

SFo

A COMPLETE FAMILY OF LOW-NOISE, LOW- TO MEDIUM-CURRENT SILECT T
TRANSISTORS FOR USE IN HI-FI AUDIO AMPLIFIERS AND
GENERAL PURPOSE LOW-FREQUENCY APPLICATIONS
o High Vggyceo -.-65 V Min (TIS96 and TIS99)
o Excellent h;: Linearity to 100 mA

66SIL NYHL ©6SIL S3dAL

mechanical data

These transistors are encapsulated in a plastic compound specifically designed for this purpose, using a
highly mechanized process} developed by Texas Instruments. The case will withstand soldering tempera-
tures without deformation. These devices exhibit stable characteristics under high-humidity conditions and
are capable of meeting MIL-STD-202C method 106B. The transistors are insensitive to light.

£961 ANAC ‘Z8101Z9 S-10 'ON NILITING

TIS94, TIS95, TIS96

o.160 F30%3

— 0.050 (NOTE A) —W
+0.005
r 0.100 _ 0.020 Il_‘_

| S————

y

+0.005
0.100 Zo'020
o100 |
=0005~ F|
‘36?:?0-—]‘— 0500 MIN 3 1eaps 0.017 ¥ 3992
~0.030 0.050 = 0.005 —0.001

008
888
go
£
|

1

!

ALL JEDEC TO-92 DIMENSIONS AND NOTES ARE APPLICABLE
NOTES: A. Lead diamoter is not controlled in this area.
B. All dimensions aro in inches.

TIS97, TIS98, TIS99
0.015 1-EMITTER

(NOTE A) 050
0.050 T.P. P
T 0.100 1.?.—1 2.BASE
1 T [ >
- e b

; | ——] 007 10002 5,0

1 017 _ 0,001

. 0.160. 3 LEADS

Lones 0.500 MIN =0.005 3-COULECTOR

NOTES: A. Lead dicmeter is not controlled in this area.
B. Leads having maximum diameter (0.019) shall bo within 0.007 of their true positions
measured in the gaging plane 0.054 below the seating plane of the device relative to
o maximum-diamoter package.
€. All dimensions aro in inches.

absolute maximum ratings at 25°C free-air temperature (unless otherwise noted)

TIS94 TIS95 TIS96

Tis97 TIS98 TIS99

Collector-Base Voltage . . . . . . . . . . . . . . . . . . 60V 8V 80V

Collector-Emitter Voltage (See Note 1) . . . . . . . . . . . . . 40V &0V 65V

Emitter-Base Voltage . . . . . . . . « . . .« o . . . o . 6V 6V 6V
Continuous Collector Current . . . . « v « « « & « « « « « « <——200mMA—>
Continuous Device Dissipation at (or below) 25°C Free-Air Temperature

(SeeNote2) . . . . . . . « v « o o o v e e

Continuous Device Dissipation at (or below) 25°C Lead Temperature

(SeeNote3) . . . v v v v v 4 e e e e e e e e e e . . <—500 MW——>
Storage Temperature Range . . . .

. <—360 MW——>

e e e e e e e e e . . . . <—65°Cto 150°C—>
Lead Temperature s Inch from Case for 10 Seconds . . . . . . . . . < 260°C >
NOTES: 1. These values apply between 0 and 10 mA collector current when the base-emitter diode is open-circuited.
2. Derate linearly to 150°C free-air temperature at the rate of 2.88 mW /deg. FTrademark of Texas Instruments
3. Derate linearly to 150°C lead temperature at the rate of 4 mW/deg. Lead temperature is measured on the %Patent pending

collector lead 1/16 inch from the case.

‘- TEXAS INSTRUMENTS
INCORPORATED 1047



TYPES TIS94 THRU TIS99
N-P-N EPITAXIAL PLANAR SILICON TRANSISTORS

electrical characteristics at 25°C free-air temperature

TIS94 TIS95 TIS96
PARAMETER TEST CONDITIONS TIs97 TIS98 TIS99 UNIT
MIN TYP MAX | MIN TYP MAX | MIN TYP MAX
V!“)Cgo Collector-Emitter Breakdown Voltage| I = 10 mA, Iy = 0, Sea Note 4 40 60 65 v
Veg = 0V, Ig =0 10 10 10 | oA
lcso Collector Cutoff Current Veg =60V, I =10 10 A
Veg = 80V, I =0 10 0 | A
lego Emitter Cutoff Current Vgg =6V, Ic =0 20 20 2 nA
Vep = 5V, lg = 100 gk 250 340 700
N Static Forward Veg =5V, Ic=1mA 100 200 300
FE Current Transfer Ratio Veg =5V, Ic = 10mA,  See Note 4 ] 125
Veg = 5V, lc = 100 mA, See Note 4 55 110 300
Veg = 5V, lc = 100 pA 0.45 0.65 v
Ve Base-Emitter Voltage Vg =5V, lc=1mA 0.5 0.7 [
Veg = 5V, Ic = 10mA,  See Note 4 0.6 0.8 v
v Collector-Emitter Volt lg = 0.1 mA, I = 10 mA,  See Note 4 1 v
ce oflector-Emilter Yollage o= 2mA, Ic = 100 mA, See Note 4 7 | v
VCE(saf) Collector-Emitter Saturation Voltage | 1z = 5mA, |c = 100 mA, See Note 4 0.5 0.5 v
Vee = 5V, Ic = 100 pA 15
b Small-Signal Common-Emitter Vg =5V, Ic=1mh f=1kiz ) Q
le Input Impedance
Vee = 5V, Ic = l0mA 0.5
Veg = 5V, Ic = 100 oA 30 440 800
Small-Signal C Emitter
h, = = =
fo Forward Current Transfer Ratio Vog = 5V, lc=1mh =1k W W
Veg =5V, Ic = 10mA 60 130 500
_ _ 30x
Vee = 5V, Ig = 100 pA 104
Small-Signal Common-Emitter _ _ _ 1.5x
Bre Reverse Voltage Transfer Ratio Vee =35V lc=1m =1k 104
0.9x
Ve =5V, o =10mA 104
smaltianal Common Vee = 5V, Ic = 100 gh 1
mall-Signal Common-Emitter — = =
hoo Qutput Admittance Vg =5V, Ig 1mA f 1 kHz é pmho
Veg =5V, Ic=10mA 50
Vg = 5V, Ig = 100 pA 38
CE r C
Small-Signal C Emitter — — —
Yo Forward Transfer Admittance Vg =5V, lc = 1mk | f=1kk o % mmho
Vee = 5V, Ic = 10mA 260
,h l Small-Signal Common-Emitter
fo! Forward Current Transfer Ratio Veg = 5V, Ic = 10mA, =100 MHz| 2 2 2
¢ Vg =5V, lg=0, f=1MHz,
b Collector-Base Capacitance See Note § 1 4 1 4 1 4 pF
) Veg = 05V, Ig = 0, =1 HH,
Cob Emitter-Base Capacitance o0 Note 5 16 16 16 pF
operating characteristics at 25°C free-air temperature
1594, TIS97
PARAMETER TEST CONDITIONS AT uNIT
) Ve =5V, Ic=30pA, Rg = 10k,
N Spot Noise Figure f= 1kHz,  Noise Bandwidth = 100 Hz 2 48
— Veg = 5V, Ic = 100 A, Rg = 10k,
NF Average Noise Figure Noise Bandwidth = 15.7 kHz, See Nole 6 3 a8
NOTES: 4. These § must be d using pulse techni 'P = 300 ps, duty cycde < 2%.

bt

5. C.p and Cyy, are d using th

1048

with the third electrade (emitter or collector respectively) guarded.
6. Average Noise Figure is measured in an amplifier with response down 3 dB at 10 Hz and 10 kHz and a high-frequency rolloff of 6 dB/octave.
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TYPES TIS94 THRU TIS99
N-P-N EPITAXIAL PLANAR SILICON TRANSISTORS

PARAMETER COLOR-CODE INFORMATION

The TIS96 and TIS99 are furnished in three color-coded hee brackets, each having a 2-to-1 spread as
shown in the table below. No heg-bracket distribution is implied by this coding system.

hege BRACKET
COLOR CODE Vee = 5V, Ic = 100 mA
red 55-110
orange 90—180
yellow 150—-300
TABLE 1 — TIS96, TIS99 hge BRACKETS
TYPICAL CHARACTERISTICS
TIS94, TIS97 11596, TIS99
200(.'.OMMON-EMl'l'TER COLLECTOR CHARACTERISTICS COMMON-EMITTER COLLECTOR CHARACTERISTICS
™ 20 T T <
. Tp = 25°C Lo [ 1, = 25°C < |-
= e — — 1801 See Note 4 722"
d ~30 P — ) 'z,.“‘(“’~ | L —
16 ‘e < 160 O v S
&+ QA L € xs
| 140 - | 140 o T
5 120K ,l)// - £ el ]
8120 ~350 0P S 120 e (€
3 T W _— 3 // 15
5 100 2300 0A L — % 100 w |
5 o —— 5 P
: % 3 AP T
2 w0 = 2500 = 80 e ~
] ® T S /
| 60 g - 200 A |60
Y ——— L -
40 - 1g = 150 nA 40 — g = 0.5 mA
20—t = 100 A 20 !
1
o T = 50 nA 18 =0 o Ig = 0
0o 2 4 6 8 10 12 14 16 18 20 0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0
Vcg — Collector=Emitter Voltage — V Veg — Collector-Emitter Voltage — V
FIGURE 1 FIGURE 2

NOTE 4: These parameters must be measured using pulse techniques. b= 300 gs, duty cycle < 2%.

568
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TYPES TIS94 THRU TIS99
N-P-N EPITAXIAL PLANAR SILICON TRANSISTORS

1050

TYPICAL CHARACTERISTICS

NORMALIZED STATIC FORWARD CURRENT TRANSFER RATIO
vs
COLLECTOR CURRENT

=

3 ATy T
T o7V =SV 4 "
| =
° See Note 4
3
< 4
K]
§ L
£ 2 b H i
g 1, = 08T ] gl
S t - 25 Gyt -
T i =
B o7 RS
E H SperT]
L 0.4
] ¥
&
A
5 0.2
g
S
Z 0.1
0.001 0.00 04 0.1 0.4 1 4 10
I¢ — Collector Current — mA
FIGURE 3

NORMALIZED STATIC FORWARD CURRENT TRANSFER RATIO
v
COLLECTOR CURRENT

w 10 Ecmnncufmm_l_Lu i ™
.lc 7 Ve =5Vt 1595, Tisgs H
o [TSeeNoted i il
3, 1l
5 Il
: I
s 2 I
: s T
5 1 = 7;:5!’—-- s
1T 1
% o7 HTec B ]
: = i
L
5 O I |H I
&
z
o lo.on 0.1 0.4 1 4 10 40 100
Ic — Collector Current — mA
FIGURE 5

NORMALIZED STATIC FORWARD CURRENT TRANSFER RATIO

vs
COLLECTOR CURRENT
jmmmua; T
T
Vee =5V TIS96, TIS99
See Note 4

~

3

W wr:r. L———--_\

Nomalized Static Forward Curent Trensfer Ratio — hge
o

| L °C ||
! 1 =B
B
e CHH 1
W s
0.4 5
=1
0.2]
0.1
0.1 0.4 1 4 10 40 100
Ic — Collector Current — mA
FIGURE 7
NOTE 4: These p must be d using pulse techni

BASE-EMITTER VOLTAGE

vs
COLLECTOR CURRENT
O T
o9 Yee =3V L]
W =25°C
T 08 ' See Note 4 1 TIS96, TIS9O | pZ:
§ 0.7 »
2 =52
S 0.6 =255
5 | =1l TIS95, TIS98
£ 05 = T
& TIS94, TIS97
5 0.4
2
| 0.3
]
>0.2
0.1
0
0.01 0.1 0.4 1 4 10 40 100
Ic — Collector Current —mA
FIGURE 4
BASE-EMITTER VOLTAGE
vs
COLLECTOR CURRENT
1. 0 ——rrrr T T
I TIS95, TIS98
Y R S, 1
. L L~
> 0.8} See Note 4 | L
| | h'l;l—‘°° 1 L1
0.7
§o n iliiiievagne
3 | 22211 :
3 0.6 _Tm”l Iy
& K+ vC L]
i 0.5 _‘.j\@ -
% il
0.4 13
&
| 03
>‘.‘,‘ 0.2
0.1
0
0.01 0.1 0.4 1 4 10 40 100
Ic — Collector Current — mA
FIGURE 6

BASE-EMITTER VOLTAGE

vs
COLLECTOR CURRENT

1.0 T T 17
TIS96, TIS99

" 1, i
> 0.8]" See Note 4 'g-MVC_"'
| o7 ’}rn‘mrr U
® ' -
3 ol F'T
3 0.6
> = L It C H
5 | L+ ‘“ Ao% A
£ 05 By
E L
[l
0.4 A
§
1 03
]
> 0.2
0.1
o
0.01 0.1 0.4 1 4 10 40 100
I¢ = Collector Current — mA
FIGURE 8

tp = 300 ps, duty cycle < 2%.
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TYPES TiS94 THRU TIS99

N-P-N EPITAXIAL PLANAR SILICON TRANSISTORS

TYPICAL CHARACTERISTICS

COLLECTOR-EMITTER SATURATION VOLTAGE

vs
COLLECTOR CURRENT

o
@
8

L L UL U
T, =100°C | TIS95, TIS98
—T1, =25°C
05| *
==Ta =-40°C
See Note 4
0.20
le Ie
0.15 — =50 —=20 -H

e
3
L

Veetsayy — Collector=Emitter Saturation Voltage — V/

0.05 = ) \
- e
o
0.01 0.1 0.4 1 4 10 40 100
Ic — Collector Current — mA
FIGURE 9

COLLECTOR-EMITTER SATURATION VOLTAGE
vs
COLLECTOR CURRENT

0.30 T 1T T TIT
T 100°C TIS96, TIS99 l| T
{
—1, =25°C £ o0
0.25 [ .
~=T, ==40°C i y
See Note 4

0.20

N

0.15

0
0.1 0.4 1 4
Ic — Collector Current — mA

FIGURE 10

Veklsa) — Collector-Emitter Saturation Voltage — V

NORMALIZED COMMON-EMITTER "h" PARAMETERS

vs
COLLECTOR CURRENT

100 — T
EVee =5 VHH

40F¢ = 1kHz
[ Ta =25°C

TIS94, TIS97

hie

NORMALIZED COMMON=-EMITTER "h" PARAMETERS

vs
COLLECTOR CURRENT
100 :

TIS95, TiS98
g 40 111 T
5 G
g w "; hoe
;: s =
g |
% hee N < M
|§ 1

H ™~
:§ Tt hee
il
3
]
]
| See Note 7
0.00 i
0.01 0.1 0.4 1 4 10 40 100
I¢ — Collector Current — mA
FIGURE 12
NOTES: 4. These p must be d using pulse techi

0.1 0.4
¢ — Collector Current — mA

FIGURE 11

1

NORMALIZED COMMON-EMITTER “h" PARAMETERS
v
COLLECTOR CURRENT

100
11596, TIS99 Ve =5V
40 ] f=1kHz
1
o T, =25°C
S 10 ce Note 7:
=, HY t
hee Y]
Nl
= = =
0.4 s
o 1
-
]
0.01
0.1 0.4 1 4 10 40 100
| — Collector Current — mA
FIGURE 13

iques. o = 300 ps, duty cyde < 2%.

7. These parameters are measured with bias voltages applied for less than five seconds to avoid overheating the transistor.
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TYPES TIS94 THRU TIS99
N-P-N EPITAXIAL PLANAR SILICON TRANSISTORS

TYPICAL CHARACTERISTICS

TIS96, TIS99 TIS94, TIS97
COLLECTOR-BASE CAPACITANCE EMITTER-BASE CAPACITANCE

vs vs
COLLECTOR-BASE VOLTAGE EMITTER-BASE VOLTAGE

5

T T 10 T
e =0 Ic =0
“:19 f =1 MHz T L0 Y f =1 MHz
| 8 Ta =25°C | | 'n‘ 8 Ta =25°C |
? N e Note 5 ° \4 See Note 5
57 N §7
= N, 2 \
§-6 2 6 N
S N 8
8 2
? N &
Sa NG b4
3 \ £
<3 ~ 3
(9]
I, \\ L
b G 2
(8]
1 1
0 0
0.1 0.2 0.4 0.7 1 2 4 710 20 40 0.1 0.2 0.4 0.7 1 2 4
Vg — Collector-Base Voltage —V Veg — Emitter-Base Voltage — V
FIGURE 14 FIGURE 15
TIS94, TIS97 T1S94, TIS97
AVERAGE NOISE FIGURE SPOT NOISE FIGURE
vs vs
GENERATOR RESISTANCE 10 FREQUENCY
10 UL ~TTTT
Veg =5V : 9_Vce =5V
Noise Bandwidth = 15.7 kHz Ta =25°C
B 8T, =25°C -
-
L 7 | See Note 6 | 7
3 2
ig b >6
2 / ‘; lc =1 mA lc =100 pA
z2s / 35 Rg =2 kQ Rg =5 ko
Q =
84 le = 10pA ,/!¢=ImA———- 54 LI | 1 =owa I
$ P @ Rg = 10kQ
| 3 Ic =30p ul_ 3 ,
e A 2 LN LN
2 N A 2 N
N
ISSAN 5 NN |
\\\\‘ - mag! H ”
oLtc = 100 A - o i
1 2 4 7 10 20 40 70 100 0.01 0.1 1 10 100 1000
Rg— Generator Resistance — kQ f — Frequency — kHz
FIGURE 16 FIGURE 17
NOTES: 5. C.y, and Cg, are d using three-terminal hniques with the third electrode (emitter or collector respectively) guarded.

6. Average Noise Figure is measured in an amplifier with response down 3 dB at 10 Hz and 10 kHz and a high-frequency rolloff of & dB/octave.
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Rg — Generator Resistance — kQ

Rg — Generator Resistance — kQ

TYPES TIS94 THRU TIS99
N-P-N EPITAXIAL PLANAR SILICON TRANSISTORS

TYPICAL CHARACTERISTICS

TIS94, TiS97
CONTOURS OF CONSTANT SPOT NOISE FIGURE

70 = — Vee =5V
\ N f =1kHz
40 X\ NI
AWA Ta =25°C
20 \
TNINN \\
10 [\ ) - = c
7 KRR SoENE = 0.5 dB %
AN \
4 \\ v \\ AVAY
N
2 ) Ht F=1db
W \\ T |
! S H NF = 2 dB;Z
0.7 o ;
o4 NEIT=as
0.2 NF|=|4|dB
0.1
0.001 0.01 0.1 0.4 1 4 10
|c — Collector Current — mA
FIGURE 18
TIS94, TIS97
CONTOURS OF CONSTANT SPOT NOISE FIGURE
0 = S Veg =5V
70 CE
i HS S f = 10kHz
\ N7, = 25°C
20
10 ASCA \
7 RN : &
< \
¢ 0.5 d8 i\
\ UNF=0.5d
2 NN s, M4 \
) N T 11
N N N TTH~NF =1d8
! ~ i
0.7 NF=2dB
NG T T
0.4 HINE = 3 dp 2
I~ _LH
0.2 NF = 4 d8[[|
0.1 Il L[]
0.001 0.01 0.1 0.4 1 4 10

l¢ — Collector Current — mA

FIGURE 19
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TYPES TIS94 THRU TIS99

N-P-N EPITAXIAL PLANAR SILICON TRANSISTORS

TYPICAL APPLICATION DATA

AN e O +55 V
Cy e- 4
I EEED LWY WP | SRz SRy
TUNER i Ic j '"c l l i:Ru VOLUME  BASS c
e Phegelese | o oo sl o
CARTRIDGE e HE 2 AN I ourkaT
INPUT
y) R b -DJ
CARTRIDGE s\ $ <
INPUT / Tises L SR I\
orTIS9s L
// i:"la ;FC"
e/ St l A'R';‘" %
/ + c TREBLE
/ Ry /jikw J: ’ 7
b/
CIRCUIT COMPONENT INFORMATION
RESISTORS CAPACITORS
Ri: 1 MQ Rio: 56 k2 Ris: 0-1 MQ C;: 10 uF, 3V, electrolytic Gy = 50 uF, 6V, electrolytic
R;: 27 MQ Riy: 100 k) Rio: 47 kQ) C2: 2 uF, 50 V, electrolytic Cio: 0.003 uF
R;: 47 kQ) Riz2: 33 kQ Ryo: 0-500 k) C3: 50 uF, 3V, electrolytic Cyy: 470 pF
Rq: 100 k) Ris: 270 Ry: 82 k) C;: 20 uF, 25V, electrolytic Ci2: 0.003 uF
Rs: 150 k2 Rie: 2.2 kQ) Ryz: 470 kQ2 Gs: 0.0033 uF Cis: 5 pF, 6V, electrolytic
R 330 O Ris: 1kQ Ras: 56 k2 Cy: 47 pF Cie: 1 uF, 25V, electrolytic
Ry 15 kQ Rie: 0-100 k) Raa: 39 kQ C;: 1200 pF Gis: 20 pF, 6 V, electrolytic
Rg: 1.2 MQ Riz: 82 kQQ Rys: 4.7 kQ Cg: 1 pF, 50 V, electrolytic
Re: 75 kL

All resistors %/, W, ten percent tolerance

) TYPICAL PERFORMANCE AT RATED OUTPUT
Voi=1V, Ri=22 kQ, =1 kHz (unless otherwise noted), T,=25°C

Sensitivity:
Magnetic Cartridge Input
Crystal Cartridge Input
Tuner Input

Total Harmonic Distortion:
Magnetic Cartridge Input
Crystal and Tuner Inputs

Unweighted Noise Below 1 V rms
With Grounded Input

Frequency Response:
Crystal and Tuner Inputs
20 Hz to 20 kHz

Overload Capability:
4my Magnetic Cartridge Input 35 to 50 mvi
220 mV Crystal Cartridge Input 210 2.8 VT
100 mV Tuner Input 0.9 to 1.3 V1
Input Impedance:
0.06% Magnetic Cartridge Input 47 kQ
0.149, Crystal Cartridge Input 2.7 MQ
Tuner Input 1 MO
72 dB RIAA Compensation (Magnetic Input Only)
Within ==1 dB of Ideal Curve from
20 Hz to 20 kHz
=+1dB FValue dependent on volume control setting

FIGURE 20 — TYPICAL AUDIO PREAMPLIFIER
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TYPES ZN696, 2N697, 2N717, 2N718, 2N718A, 2N730,
2N731, 2N956, ZN1420, 2N1507, 2N1613, 2NI1711
N-P-N DOUBLE-DIFFUSED PLANAR SILICON TRANSISTORS

Highly Reliable, Versatile Devices Designed for
Amplifier, Switching and Oscillator Applications
from <0.1 ma to >150 ma, dc to 30 mc

« High Voltage < Low Leakage
o Useful hy; Over Wide Current Range

*mechanical data

Device types 2N717, 2N718, 2N718A, 2N730, 2N731, and 2N956 are in JEDEC TO-18 packages.
Device types 2N696, 2N697, 2N1420, 2N1507, 2N1613, and 2N1711 are in JEDEC TO-5 packages.

> a2 oun | um—-l 0100 =5 couscron
%’r;g_lﬂc‘_ o [o® L,; < 2 BASE ‘f ql
L — ! o045 ;
T == —— el T
| 4 — [0 o 0200 ™ 00M !
aopms i oomse, | Ly wos 20 o
10-18 THE COLLECTOR IS IN ELECTRICAL CONTACT WITH THE CASE 10-5 To-18 TO-5
*absolute maximum ratings at 25°C free-air temperature (unless otherwise noted)
INeys | 2N717 1aN718A |IN730 |aNgse |2N1420 laN1613 [2n1711 | uNiT
Collector-Base Voltage 60 60 75 60 75 60 75 75 v
Collector-Emitter Voltage (See Note 1) 40 40 50 40 50 30 50 50 v
Collector-Emitter Voltage (See Note 2) 32 v
Emitter-Base Voltage 5 5 7 5 7 5 7 7 v
Collector Current 1.0 1.0 1.0 a
Total Device Dissipation at (or below) 0.6 04 0.5 0.5 0.5 0.6 0.8 0.8 w
25°C Free-Air Temperature T T+ T+ +
(See Note Indicated in Parentheses)=—~| (3) (5) 7) (9 7) (3) (10) (10)
Total Device Dissipation at (or below) 20 1.5 18 1.5 1.8 20 30 30 w
25°C Case Temperature + Tt Tt T
(See Note Indicated in Parentheses)=——p- 4) (6) (8) (6) (8) (4) (1) (1)
Total Device Dissipation at 1.0 0.75 1.0 0.75 10 10 17 17 w
100°C Case Temperature + Tt Tt T
Operating Collector Junction Temperature 175F | 175F | 200 [175FF | 200 175% 200 200 °C
Storage Temperature Range —65°C to 200°C

This value applies when the base-emitter resistance (Rgg) is equal to or less than

NOTES: 1. {Texas Instruments guarantees its types 2N696,
10 ohms. 2N697, 2N1420, and 2N1507 to be capable of the

2. This value applies when the base-emitter diode is open-circuited. same dissipation as registered and shown for types
3. Derate linearly to 175°C free-air temperature of the rote of 4.0 mw/C°. 2N1613 and ZNI:‘II with appropriate  derating
4. Derate linearly to 175°C case  ftemperature at the rate of 13.3 mw/C°. ::::’: sl\o:ma in Notes 10 and 11. See derating
5. Derate linearly to 175°C free-air temperature ot the rate of 2.67 mw/(°. - page 5.
6. Derate linearly to 175°C cose  temperature at the rate of 10.0 mw/C°. T1Texas Instruments guarantees its types 2N717,
7. Berate linearly to 200°C free-oir temperature at the rate of 2.86 mw/C°. 1"718," 2:‘”:; and 2!:7'31 dio h: ;ﬂpuhl: “" the
8. Derate linearly to 200:( ase femperature ot the rate of 10.3 mw/(C°. ;‘:‘n":s‘ ‘::: 2:,:: '::”" e;pt::rla:e"::mf:;g Y,::f
9. Derate linearly to 175°C freo-air temperature at the rate of 3.3 mw/C°. tors shown in Notes 7 and 8. See derating curves,
10. Derate linearly to 200°C free-air femperature at the rate of 4.56 mw/C°. page 8.
11. Derate linearly to 200°C case  ftemperature af the rate of 17.2 mw/(°.

*Indicates JEDEC registered data.

” TEXAS' INSTRUMENTS

NCORPORATED
POST OFFICE BOX 5012 « DALLAS, TEXAS 75222
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TYPES 2N696, 2N697, 2N717, 2N718, 2N718A, 2N730,
2N731, 2N956, 2N1420, 2N1507, 2N1613, 2N1711
N-P-N DOUBLE-DIFFUSED PLANAR SILICON TRANSISTORS

*electrical characteristics at 25°C free-air temperature (unless otherwise noted)

1202

2N717 |2N718
0-18— 2N730 | 2N731
PARAMETER TEST CONDITIONS 10-5—»| 2N696 | 2N697 UNIT
MIN MAX [ MIN MAX| MIN MAX | MIN MAX
BVcgo  (Collector-Bose Breckdown Voltage Ic = 100 po, lg =0 & ] 60 60 v
BVego  Collector-Emitter Broakdown Voltage lc = 30 ma,lg=0, See Note 12 v
BVcgr  Collector-Emitter Breakdown Voltage Ic = 100 ma, Rge = 1002, See Note 12 40 40 40 40 v
le = 100 g, ta = 0
itter- 3 K, I
BVggo Emitter-Base Breakdown Voltage Except 20717,28718: 1 = 1 ma 5 5 5 5 v
Veg =30y, lg=10 1.0 1.0 1.0 1.0 pa
Vg =30v, 1g=0, T, = 150°C 100 100 100 100 a
lceo Collector Cutoff Current 8 £ A L
Veg=80v, Ig=0 Ma
Veg = 60v, lg =10, T, = 150°C pa
lcer Collector Cutoff Current Veg = 0 v, Rgg = 100 k2 pa
leso Emitter Cutoff Current Vgg=5v Ic=0 Mma
Veg =10V, Ic =10 pa
Vee = Vv, lc =100 ua
static F 4 Corrent Veg = W0v, Ic =10 mg, See Note 12
atic Forward Curren| — — — 5
bee Transfer Ratio Veg = 10w, lc =10ma, T, = —355%
See Note 12
Veg = 10v, I =150 ma, See Note 12 20 60| 40 120] 20 60 |40 120
Veg = 10 v, Ic =500 ma, See Note 12 :
Vee Base-Emitter Voltage lg = 15 ma, |g =150 ma, See Note 12 13 1.3 13 13 v
Vegqsaty  Collector-Emitter Samrnllon‘Volmge lg =15 ma, Ic = 150 ma, See Note 12 15 1.5 15 1.5 v
" Small-Signal Common-Base Veg =5V, lg=1my, §=1k ohm
ib Input Impedance Vg =10V, Ic="5mg, =1k ohm
b Small-Signal Common-Base Veg =5v lc=1ma t=1k
L Reverse Voltage Transfer Ratio _
Vep = 10v, Ig = 5ma, f=1ke
b Small-Signal Cemmon-Base Veg =5V, Ic=1ms, f=1k Mmho
ob Output Admittance Veg =10v, Ic=5ma, =1k Mmho
' Small-Signal Common-Emitter Veg =5V, lc=1ms =1k
fe Forward Current Transfer Ratio Veg =WV, Ic=5ma, =1k
Small-Signal Commen-Emitter
It Forward Current Transfer Ratio Vee =10V, lc =50 ma, =20me 20 25 20 25
¢ Common-Base Open-Circuit _ _ _
ob Output Capacitance Veg =10, lg =0, f=1me kH 35 35 35 pfv
¢ Common-Base Open-Circuit _ H
ib Input Capacitance Veg =05V, Ic =0, f=1me 80 80 of

b

NOTE 12: These p must be d using pulse

*Indicates JEDEC registered data

PW = 300 psec, Duty Cycle << 2%. Pulse width must be such that halving or doubling does not cause
a change greater than the required accuracy of the measurement.
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*electrical characteristics at 25°C free-air temperature (unless otherwise noted)

TYPES 2N696, 2N697, 2N717, 2N718, 2N718A, 2N730,
2N731, 2N956, 2N1420, 2N1507, 2N1613, 2NI1711
N-P-N DOUBLE-DIFFUSED PLANAR SILICON TRANSISTORS

TO-18—e 2N718A 2N956
PARAMETER TEST CONDITIONS To-5—=| 2N1613 | 2N1420 | 2N1507 | 2nizmy | UNVT
MIN MAX| MIN MAX| MIN MAX| MIN MAX
BVcgo  (Collector-Base Breakdown Voltage lc = 100 po,lg =0 75 [} &0 75 v
BVcgo  Collector-Emitter Brookdown Voltage lc =30 mo, lg =0, See Note 12 25 v
'iVCER Collector-Emitter Breakdown Voltage g = 100 ma, Rge = 10 ©, See Note 12 50 30 30 50 v
BVggo  Emitter-Base Breakdown Voltage e = 100 pa,Ic =0 7 7 v
Vep = 30v, Ip =10 1.0 1.0 pa
Veg =30, lg =0, T, = 150° 100 50 na
lecso Collector Cutoff Current Ves = 00, lg =10 2.010 0.010 e
Veg =60y, lg =0, T, = 150°C 10 10 Ha
lcer Collector Cutoff Current Veg = 20v, Rge = 100 k2 10 a
lego Emitter Cutoff Current Veg=5v, Ic=0 0.01 100 0.005 pa
Ve = 10v, Ic = 10 po 20
Vg = 10V, |c =100 pa 20 35
s . 4 Corrent Veg = 10v, lg =10 ma, See Note 12 35 75
tatic Forward Curren — — — o
bee Transfer Ratio Vee =10, Ig=10m, T,=—55°C 20 35
See Note 12
Veg = 10 v, I = 150 ma, See Note 12 40 120 | 100 300 (100 300 [100 300
Veg = 10 v, Ic = 500 ma, See Note 12 2 40
Vee Base-Emitter Voltage lg = 15 ma, lg = 150 ma, See Note 12 13 1.3 13 13 v
Vegtsatt Collector-Emitter Saturation Voltage lg = 15 ma, Ic = 150 ma, See Note 12 1.5 1.5 1.5 1.5 v
b Small-Signal Common-Base Veg =5V Ilc=1mg §=1ke 2% N 24 ohm
ib Input Impedance Veg=W0v, Ic=5ms, =1k 4 8 4 8 | om
3x 5x
. Veg = A = , =1k
" Small-Signal Common-Base cg =35V Ic=1m ¢ 104 104
b Reverse Voltage Transfer Ratio _ 3Ix 5x
Veg = 10v, Ic =5 ma, =1kt 104 104
b Small-Signal Common-Base Veg =5V, lg=1mg =1k 01 05 0.1 0.5 fumho
ob Qutput Admittance Vep = W0v, lg = Sma, f=1ke 01 1.0 01 1.0 umho
N Small-Signal Common-Emitter Veg =5V lg=1m, f=1k 30 100 50 200
fo Forward Current Transfer Ratio VCE =10v, lc= 5ma, f=1ke 35 15 70 300
Small-Signal Common-Emitter _ _ _
Ihgel Forward Current Transfer Ratio Vee = 10w g = S0 ma, =20me 30 25 25 35
Common-Base Open-Circuit _ _ _
Cob Output Capacitance Veg =10V, lg =10, f=1me 25 k1 35 25 pt
Common-Base Open-Circuit _ _ _
Ge Input Capacitance Vgg = 05v, Ic =10, f=1me 80 80 of
See op ing and i g ch i for types 2N718A, 2N956, 2N1613, and 2N1711 on page 4.
NOTE 12: These p must be d using pulse . PW =< 300 usec, Doty Cycle < 2%. Pulse width must be such that halving or doubling does not cause

a change greater than the required accuracy of the measurement.

*Indicates JEDEC registered data
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“ TYPES 2N696, 2N697, 2N717, 2N718, 2N718A, 2N730,
2N731, 2N956, 2N1420, 2N1507, 2N1613, 2NI711
~ N-P-N DOUBLE-DIFFUSED PLANAR SILICON TRANSISTORS

*operating characteristics at 25°C free-air temperature

T0-18 — 2N956 2N718A
PARAMETER TEST CONDITIONS T0-5 —» 2N1711 2N1613 UNIT
TYP MAX TYP MAX
Vee =10 v, Ic = 300
NF Spot Noise Figure R:E= 510 },ﬁ = 1ke pa 5 8 6 12 db
* switching characteristics at 25°C free-air temperature
TO-18—+ 2N718A
PARAMETER TEST CONDITIONS T0-5—> 2N1613 UNIT
TYP MAX
t; Total Switching Time See Figure 1 20 30 nsec

*PARAMETER MEASUREMENT INFORMATION

+20 v

QUTPUT
INPUT
AA—O -50 v
+1l v —— -
WAVEFORM [ e S I
AT POINT A
=l v ——————= — —— (See Notes 13
10% [—15 “‘ec—ﬂl‘ and 14)
+20 vTTTTRTT 1
¥ |
OUTPUT 90% | |
WAVEFORM ! ! !
b1 __ .
1B Ve~ | |
I ! i
| | |
- ton b - tors tr=tontton

FIGURE 1 — SWITCHING i'lME MEASUREMENT CIRCUIT FOR 2N718A AND 2N1613

.
NOTES: 13. The input waveform is supplied by a mercury relay pulse with the followi
and the input pulse amplitude to obtain the specified voltage levels at Point A.
14. Wavef are oscilloscope (1, < 0.4 nsec) using a 2000 €2 probe.

t, < 1 onsec, g < 1 nsec, PW = 15 nsec. Adjust Ry

d on o

*Indicates JEDEC registered data ( typical data excluded )
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TYPES 2N696, 2N697, 2N717, 2N718, 2N718A, 2N730,
2N731, 2N956, 2N1420, 2N1507, 2N1613, 2Ni711

N-P-N DOUBLE-DIFFUSED PLANAR SILICON TRANSISTORS
TYPICAL CHARACTERISTICS

COLLECTOR-EMITTER SATURATION VOLTAGE COLLECTOR- EMITTER SATURATION VOLTAGE
vs vs
COLLECTOR CURRENT COLLECTOR CURRENT
10— 10 ——rrrrr
> = 2N696 > F2N697  2N1420
I Eonay 1 Con71s 2N1507
E’ [~ 2N730 ) [ 2N718A 2N1613 /
2 ) £ 2N731 2NI7N )4
> 4 > [~ 2N956 4
1c=201
1 lc =20 Iy c 8
o LA £ ~//
2 Il é ll VAV A
[ A -] VA,
Q Z v VZ 27
5 A7 5 7.
£ 4P (174 £ 1.=101, g7 g
IAIE-l — Ic=10 ]q\.a /2; att =51 IEI > /,’,’ » AY
N ALl —| . = ] ¢ =
L Hs—1 c ] L A1 lc=51,
g o =T 3 01 o
2 2
° ° - T
N} - S =T TN
0 — le=214 ] =2 Iy T, =25°C
= Ta =25°C - See Note a
H See Note a 2
v U
>mm ||m' l >QN
1 10 100 1000 1 10 100 1000
lc — Collector Current — ma lc — Collector Current — ma
COLLECTOR~EMITTER SATURATION VOLTAGE COLLECTOR-EMITTER SATURATION VOLTAGE
vs vs
. FREE-AIR TEMPERATURE FREE-AIR TEMPERATURE
0 T T T T — 10
N E i i i 2N696 N 2N697 2N1420
1 t t t t 2N717 ] | 2N718 2N1507
g Iy = 50ma, I, =500ma 2N730 g 2N718A 2N1413
g i lg=50ma, Ic=500ma  —72N731 2NI7I
2 K 2N956
[
g s =15ma, Ic = 150ma g !
5 i — 3 Iy = 15ma, Ic = 150ma —
i —— 3 =
$ s =5ma, | =50mo — 3 l,=5ma, I, =50ma —
‘g t T ! ! ‘E 4 ¥ } 4
w w T T
1 lg=1ma, Ic =10 o] ] = =
5 01 Ly —F—1 5. ls=lma, | c=10ma —
] T 1 ' i °
2 lg=0.1ma, Ic=1ma 2
S S lg=0.1ma, Ic=1ma
I I
é’ See Note a — § See Note a —]
> [ | > [
0.01 0.01
=75 -50 -25 O 25 50 75 100 125 150 -75 -50 -25 0 25 50 75 100 125 150
To — Free~Air Temperature — °C T — Free-Air Temperature — °C
NOTE a: These p were d using pulse techni PW = 300 wsec, Duty Cycle < 2%.

1205



TYPES 2N696, 2N697, 2N717, 2N718, 2N718A, 2N730,
2N731, 2N956, 2N1420, 2N1507, 2N1613, 2NI711
N-P-N DOUBLE-DIFFUSED PLANAR SILICON TRANSISTORS

TYPICAL CHARACTERISTICS

1206

BASE-EMITTER VOLTAGE
vs
COLLECTOR CURRENT

2.0
T, =25°C, See Note a
1.8
L 1.6
D I =2 13
o
3 /
212 le=51 /
- o=
.g 1.0 »s 7‘/
.E A
3 0.8 Szt
&
| 0.6 T
w lc=101
Fos Mc=2014 ¢ i
0.2
0
1 10 100 1000

|¢ = Collector Current — ma

NORMALIZED COLLECTOR=-EMITTER BREAKDOWN VOLTAGE
vs
BASE- EMITTER RESISTANCE

S1.4
z T, =25°C
| lc =100 ma
2 1.2 See Note a _T
2
o
>
% 1.0 =
"N

< N
% NN
208
5 N
0
£ \\
E 06
X [l
2
3
2 0.4
S
3
N 0,2
]
E
o
Z 9

1 10 100 1k 10k 100 k

Rge — Base~Emitter Resistance — Q

BASE-EMITTER VOLTAGE
vs

FREE~AIR TEMPERATURE

2.0 T
See Note a
1.8
RN
I =
] “5011.0
214l 7 =500,
°
>
$ -2 ~I‘=’5ﬂla,l =15
R I S e
' N s e = —
[ - < =50, e —
| P SN —
| — e
w 0.6 \L\ E\
> _ _ S~ [~ —
o lg =1ma, ilc—’l(iJma f ~_ P~
lg=0.1ma, I, =1ma B
0.2

0
-75 =50 =25 0 25 50 75 100 125 150
T — Free -Air Temperature — °C

NORMALIZED STATIC FORWARD CURRENT TRANSFER RATIO
vs
COLLECTOR CURRENT

N
o

& T TTIm T 1T
| Normalized to 1.0 at
o "8 Ic=150ma, T, =25°C
E 1.6 A
S 4 L Ta=125°C Vee=10v
§ o LA See Note a
=
€ 1.2 ’/
2 /
=1 \
S0 Pe ~
E ol Ll R sz
£ ) 2q
L 0.6 Pt
- e
by -
3 04 - ) N
A m [\=—55°C N
g 0.2 - o
Z
[V}
0.1 1 10 100 1000

I = Collector Current — ma

NOTE a: These parameters were measured using pulse fechniques. PW = 300 wsec, Duty Cycle SI"/..
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TYPES 2N696, 2N697, 2N717, 2N718, 2N718A, 2N730,
2N731, 2N956, 2N1420, 2N1507, 2N1613, 2N1711
N-P-N DOUBLE-DIFFUSED PLANAR SILICON TRANSISTORS

TYPICAL CHARACTERISTICS

SMALL-SIGNAL COMMON -BASE INPUT IMPEDANCE SMALL-SIGNAL COMMON - BASE OUTPUT ADMITTANCE
Vs Vs
COLLECTOR CURRENT COLLECTOR CURRENT

_§ 1000 _g 7 T

! |= Veg =5 v

@ il s f=1ke

g N T =125°C Ve =5v ] 2
% 10 N f=1ke §
E =" L Es

= S < T.=25°C

2 N 2 "1

. N To=25°C £, |
3 NN ¥ 3 TA=-55°C\/

T 10 N 3 / /

é St 2 /
v Ta==55°C S g /

g 1 DANgY g2

b K] /
3 5 v

g o v 4

i 3 N

2 0,1 = EEHTT Ta=125°C

< 7o 1 10 wo L oo 1 10 100

¢ = Collector Current — ma < | = Collector Current — ma

SMALL-SIGNAL COMMON - BASE £ NORMALIZED SMALL-SIGNAL COMMON -EMITTER
REVERSE VOLTAGE TRANSFER RATIO Io FORWARD CURRENT TRANSFER RATIO
vs < vs
'% COLLECTOR CURRENT & COLLECTOR CURRENT
4 5 2.8
: 7x10 | < Normalized to 1.0 | I |
% [V =5V 5 at lc=1ma,T, =25°C —
§  lr=1ke s 24 s
= 6 € 4 | I 4\ »
) g AtS -
=1
% v 2.0 l/ VCE=5 v
S5 22 fo=lke
@ Ta=25°C g 17
g 3
> y i
‘% 4 Ta=125°Cd V ] 16
g 3 4 B 1»‘15% catl
§ /( § LA
E E
g // § 11
L 2 / Vo.8 o
K] 7 l ~ - -55 <
5 A 5 WA
T / 2 0.4
] —’:—"/& K] 1
mE '—"f VE)
1o Ta=-55°C 2 0
2 0.1 1 10 100 N 04 1 10 100
< 1 — Collector Current — ma E I¢ = Collector Current — ma
S
z
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TYPES 2N696, 2N697, 2N717, 2N718, 2N718A, 2N730,
2N731, 2N956, 2N1420, 2N1507, 2N1613, 2N1711
N-P-N DOUBLE-DIFFUSED PLANAR SILICON TRANSISTORS

TYPICAL CHARACTERISTICS

COMMON-BASE OPEN-CIRCUIT
INPUT AND OUTPUT CAPACITANCE
vs

CONTOURS OF CONSTANT TRANSITION FREQUENCY, f; REVERSE BIAS VOLTAGE
* & ]
f T 1 LI
= lmc
>25 € IS Ta=25°C
| Ta=25°C &
o See Note b 50 C\
220 N\
o . N,
> o N
5 fr=80mec 1 40
£ 3 N
& 15 5 C
5 f, = 60mc g 30 \Q N
3 5 9
=10 v N
. N
LI) \ \ \f‘ =40mc / 20 <
m? \ \ 1 L /4 10
S —
0 0
0 5 10 1520 25 30 35 40 45 50 0.1 1 10 100
Ic — Collector Curreat — ma Reverse Bias Voltage — v
NOTE b: To obtain fy, the |h| response with frequency is extrapolated at the rate of —6 db per octave from f = 20 mc 1o the frequency at which |he| = 1.
THERMAL CHARACTERISTICS
DISSIPATION DERATING CURVES DISSIPATION DERATING CURVES
FOR TO-5 TYPES FOR TO-18 TYPES
4.0 T T 2.0 r T
TI 2N696 Ti 2N717
H TIZNG97 | N TI2N718 —]
l T1 2N1420 | * 2N718A
5 TI 2N1507 g 16 N TI2N730 —
530 * 2N1613 — H N TI 2N731
3 * 2N171) £ * 2N956 ]
= 2 ‘\\ o
e =} N7 ¢,
® 1.2 e
9 \ 2 8- Z
> by S
& 2.0 NG'Z &
3 N 3
L N 50.8 N
g N g AN
g \\\> 2
% 1.0 5 N
g P' vsT N é 0.4 ‘\ Pr vs T \
0 ALY \ ) S~ \
ar T — N ar —— N
0 0
0 25 50 75 100 125 150 175 200 0 25 50 75 100 125 150 175 200

Temperature — °C Temperature — °C

*Indicates JEDEC registered data
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TEXAS INSTRUMENTS RESERVES THE RIGHT TO MAKE CHANGES AT ANY TIME
IN ORDER TO IMPROVE DESIGN AND TO SUPPLY THE BEST PRODUCT POSSIBLE.
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TYPES 2N698, 2N699, 2N719, 2N719A, 2N720 °
2N720A, 2N870, 2N871, 2N1389, 2N1890, 2N1893
N-P-N DOUBLE-DIFFUSED PLANAR SILICON TRANSISTORS

Highly Reliable, Versatile Devices Designed for
Amplifier, Switching and Oscillator Applications
from <0.1 ma to >150 ma, d¢ to 30 mc

x
m
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m
o
g
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0
&
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c
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3
z
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°
o
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w
3
f
:
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°
4

»
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>
»
z
=
S
4
»
z
H
<
-
»
z
=
2
R
»
z
s
&
]
o
»
z
e
3
b

+ High Voltage ¢ Llow leakage
o Useful hy; Over Wide Current Range

*mechanical data

Device types 2N719, 2N719A, 2N720, 2N720A, 2N870 and 2N871 are in JEDEC TO-18 packages.
Device types 2N698, 2N699, 2N1889, 2N1890, and 2N1893 are in JEDEC TO-5 packages.

OTINT 'V61LNT ‘61LNT '669NT ‘869NT SIdAL

3 12405 3213 oua - %% 15 Mm—-’ MM_‘J‘ 3 COUECTOR
210
m_{ Q 0}10 T FO.IOO £ L X 2 BASE #
et gaag 9335 oyl e —— f
Lal Es - e i o TS
il - pon 2 SERLES IR
I—“,;‘,.P-‘ i 3 Base suv-_] ) eMiTTER oo
NCTHS TONE OPTIONAL 3 1eaDs % o T0-18
TO-18 THE COLLECTOR IS IN ELECTRICAL CONTACT WITH THE CASE TO-5 10-5

*absolute maximum ratings at 25°C free-air temperature (unless otherwise noted)

2N719 2N870 | 2N1889
2N698 | 2N699 | 5N720 2N719A |2N720A 2N871 | 2N1890 2N1893 | UNIT
Collector-Base Voltage 120 120 120 120 120 100 100 120 v
Collector-Emitter Voltage (See Note 1) 80 80 80 80 100 80 80 100 v
Collector-Emitter Voltage (See Note 2) 60 60 80 60 60 80 v
Emitter-Base Voltage 7 5 5 7 7 7 7 7 v
Collector Current 1.0 0.5 a
Total Device Dissipation at (or below) 0.8 0.6 04 0.5 0.5 0.5 0.8 0.8
25°C Free-Air Temperature + Tt
(See Note Indicated in Parentheses) i (3) (5) 7) 9) (9) 9) (3) (3)
Total Device Dissipation at (or below) 30 20 1.5 18 18 1.8 3.0 30
25°C Case Temperature T Tt w
(See Note Indicated in Parentheses) ———a= (4) (6) (8) (10) (10) (10) (4) {4)
Total Device Dissipation ot 17 1.0 0.75 1.0 1.0 1.0 17 17 w
100°C Case Temperature T ++
Operating Collector Junction Temperature 200 175+ 17571 200 | 200 200 200 200 °C
Storage Temperature Range —65°C to 200°°C
NOTES: 1. This values applies when the base-emitter resistance (Rgg) is equal to or less than 10 chms. FTexas Instruments guarantees its type
2. This values applies when the base-emitter diode is open-circuited. '2"“” fo hl :“P‘:Ibh °d' “‘: “"": dissipa-
3. Derato linearly to 200°C free-air temperature at the rate of 4.56 mw/C°. 2;2’:’ ;‘;‘GI;:;Q 2‘::; 89; “:':‘ d °;N'ly;;;
4. Derate linearly to 200°C case temperature of the rate of 17.2 mw/C°. with n'wropdaf; demilng' factors shown
S. Derate linearly to 175°C free-air femperature at the rate of 4.0 mw/C°. in Notes 3 and 4. See derating curves,
6. Derate linearly 1o 175°C case temperature at the rate of 13.3 mw/C®. page 6.
7. Derate linearly to 175°C free-air temperature ot the rate of 2.67 mw/C°. 41Texas Instruments guarantees its types
8. Derate linearly to 175°C case temperature at the rate of 10.0 mw/(C°. 2N719 and 2N720 to be capable of the
9. Derate linearly to 200°C free-air temperature at the rate of 2.86 mw/C°. same dissipation as registered and shown
10. Derate linearly to 200°C case femperature ot the rate of 10.3 mw/C°. for types 2N719A, 2N720A, 2N870, and

2N871 with appropriate derating factors
shown in Notes 9 and 10. See derating

*Indicates JEDEC registered data. curves, page 6.

POST OFFICE BOX 5012 ¢ DALLAS, TEXAS 75222
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TYPES 2N698, 2N699, 2N719, 2N719A, 2N720

2N720A, 2N870, 2N871, 2N1389, 2N1890, 2N1893

N-P-N DOUBLE-DIFFUSED PLANAR SILICON TRANSISTORS

*electrical characteristics at 25°C free-air temperature (unless otherwise noted)

Input Capacitance

Except 2N719: f = 140 ke

TO-18-f 2N719 2N719A
PARAMETER TEST CONDITIONS | TO-5-9| 2N698 2N699 UNIT
MIN  MAX| MIN MAX| MIN MAX|] MIN MAX
Collector-Base
= = 120
Bewo Breakdown Voltage lc =10 po, Ig =0 2 12 v
Collector-Emitter
= =0, [{]
BYCEO  Broakdown Voltage lc = 30ms, Ig=0, See Note 11 (] v
Collector-Emitter
BVep Breakdown Voltage lc = 100ma, Rgg = 10, See Note 11 80 80 80 80 v
W Emitter-Base lg = 10ua, Ic =10 7 7 v
EBO Breakdown Voltage lg = 1ma, Ic =0 s v
Vep = 60, lg=10 2 2 ua
Vep = 80v, g =0, T, = 150°C 200 ua
Veg =75v, lg=0 0.005 0.010 ua
Icso Collector Cutoff Current Vg = 75v, g =0, Tp = 150°C 15 15 na
Veg = v, lg=10 Ma
Veg = M0v, I =0, T, = 150°C o
Vegg = 2v, le =10 100 Ma
lego Emitter Cutoff Current V:: —5 '::: p— o0 YT P
Veg = 10v, Ic = 100 pa
Veg = 10V, Ic = 10ma, See Note 11
B Static Forward Current VCE — mv < — e “_“ 0
FE Teansfer Ratio s‘CE“_' n Yoo g =10ma, T = —55°,
e Note
Veg = 10v, I = 150 mq, See Note 11 20 60 40 120 20 60 20 60
lg="5ma, Ic=150 See Note 11 0.9 0.9 v
v“ a e Vol)ugg B — ma, c = ma, >See Note
Ig = 15ma, lc = 150 ma, See Note 11 1.3 13 1.3 13 v
v Collector-Emitter lg = Smo, lc = 50 ma, See Note 11 1.2 1.2 v
CElsatl Saturation Voltage lg = 15ma, Ic = 150 ma, See Note 11 5 s 5 5 | v
, Small-Signal Veg = 5% lg=1mo, =1k 0 3 0 03B 20 35 | om
ib [¢ B
! Input Impedance Vep=10v, lc=5m, f=Ilke 10 10 10 10 | om
Small-Signal _ - _ 2.5x 25x 2.5x 25x
h Commen-Base Vog = 5w lg=1ms f=1k 104 10-4 104 10-4
b Reverse Voltage _ — _ Sx Ix Sx Sx
Transfer Ratio Veg =10V, g =Sm, =1k 104 104 104 104
Small-Signal Veg =5v. Ic=1mg =1k 0.5 0.1 0.5 01 05 01 05 | umho
hgy, [¢ B
Output Admittance Vep = 1W0v, Ic=5ma, =1k 1.0 1.0 1.0 1.0 | pmho
Small-Signal _ _ _
, Common-Emitter Vg =5v, g =1ma, f=1ke 15 35 100 15 15
fo Forward Current
Transfer Ratio Veg = 10v, Ig=15ma f=1ke 25 45 25 25
Small-Signal
Common-Emitter
ol Forward Cortent Veg = 10V, lg = 50ma, { = 20 me 20 2.5 20 20
Transfer Ratio
Comman-Base
Veg = W0v, g =10 f=1me
C Open-Circuit cs + E '
ob pen-Circy _ 15 20 20 1H pf
Output Capacitance Except 2N719: f = 140 ke
Common-Base
G Open-Gircuit Vg = 05v, Ic =0 f=1m 8 85 85 | of

NOTE 11: These p must be

using pulse

PW =< 300 usec., Doty cycle < 2%.

Pulse width must be such that halving or doubling does not cause o change greater than the
required accuracy of the measurement.

*Indicates JEDEC registered data.
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TYPES 2N698, 2N699, 2N719, 2N719A, 2N720
2N720A, 2N870, 2N871, 2N1839, 2N1890, 2N1893
N-P-N DOUBLE-DIFFUSED PLANAR SILICON TRANSISTORS

+electrical characteristics at 25°C free-air temperature (unless otherwise noted)

| T0-184| 2N720 2N720A 2N870 2N871
PARAMETER TEST CONDITIONS | TO-5+ 2N1893 2N 1889 2N1890 | UNIT
MIN MAX| MIN MAX| MIN MAX| MIN MAX
Collector-Base
BYCBO  Breakdown Voltage Ic =100pua, lg=10 120 120 100 100 v
Collector-Emitter _ _
BVceo Breakdown Voltage lc = 30 ma, Ig=10, See Note 11 80 60 60 v
Collector-Emitter
= = 1
BVcer Breakdown Voltage Ic 100 ma, Rge 10Q, See Note 11 80 100 80 80 v
B Emitter-Base lg = 100p, Ic =10 7 7 7 v
EBO  Breakdown Voltage lp=1ms, Ilc=10 5 v
Veg = 60v, I =.0 2 pa
Veg = 60v, g =0, T, = 150°C 200 ua
lcso Collector Cutoff Current Veg =75v, =0 5 0.010 o010 pa
Veg = 75v, g =10, Tp = 150°C 15 15 pa
Veg =%y, lg=20 0.010 a
Veg = v, lg=0, T, =150° 5 ua
Vepg = 2v, lec=0
lego Emitter Cutoff Current £8 c ke
Veg = 5V, lc=10 0.010 0.010 0.010 ]
Vg = 10v, Ic = 100 pa 20 20
static F 4 Carrent Veg = 10v, Ic = 10mo, See Note 11 35 35
tatic Forward Curren — — — ry
hee Transfer Ratio Veg = W0v, Ig = 10ma, Ty = —55°C 20 20
See Note 11
Veg = 10V, Ic = 150 ma, See Note 11 40 120 40 120 40 120 100 300
8 itter Valt. lg = 5ma, le = 50 ma, See Note 11 0.9 0.9 0.9 v
Vo ase-Emitter Voltage 1g = 15mo, I = 150 ma, See Hote 11 13 13 13 ENIEK
Collector-Emitter lg = Sma, Ic = 50ma, See Note 11 1.2 12 1.2 v
VeEisatl  Saturation Voltage Ig = 15ma, Ic = 150 mo, See Note 11 5 5 5 s | v
Small-Signal Veg=5v. g =1mg =Tk 0 0 3 0 3 20 30 | ohm
hip Common-Base
Input Impedance Veg = 10v, Ig =5mo, f =Tk 10 4 8 4 8 4 8 ohm
Small-Signal Voo = Sy L= 1ma f = Tke 25x 1.25x 1.25x 1.5x
" Common-Base c8 ! ¢ ' 104 10-4 10-4 10-4
rb Reverse Voltage 3x 1.5x 1.5x 1.5x
Transfer Ratio Ve = 10v e = Sma, § =1k 104 104 104 104
Small-Signal Vep = 5V, lc =1ms, f=1k 0.1 0.5 0.5 0.5 0.3 | umho
hop Common-Base
Output Admittance Veg = 10v, lg=15ma f=Tk 1.0 0.5 0.5 0.3 | umho
Small-Signal Vee=5%  lg=1m, =1k 35 w0 | 3 10 [ 30 we | s 20
b Common-Emitter
fe Forward Current
= = , =1k 4 45 45 150 70 300
Transfer Ratio Vee 10w e §ma Ve 5
Small-Signal
Common-Emitter
= = = . . 2. X
gl Forward Curtent Veg = 10v, Ic = S0ma, = 20me 25 25 5 3.0
Transfer Ratio
Common-Base _ _
¢ Open-Circuit Vog =10y, =10 f=1m 2 15 15 15| e
ob Excopt 2N720: f = 140 ke
Qutput Copacitance
Common-Base
Veg = 05v, 1o =0, f=1me
Gy Open-Circuit €8 Exce n:': wm = M0k 85 85 85 8 | pf
Input Capacitance

NOTE 11: These parameters must be measured using pulse techniques. PW =< 300 psec., Duty cycle < 2%.
Pulse width must be such that halving or doubling does not cause a change greater than the
required accuracy of the measurement.

*Indicates JEDEC registered data.
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TYPES 2N698, 2N699, 2N719, 2N719A, 2N720
2IN720A, 2N870, 2N871, 2N1889, 2N1890, 2N1893
N-P-N DOUBLE-DIFFUSED PLANAR SILICON TRANSISTORS

TYPICAL CHARACTERISTICS
COLLECTOR-EMITTER SATURATION VOLTAGE COLLECTOR- EMITTER SAUTRATION VOLTAGE
vs vs

> >

| COLLECTOR CURRENT | COLLECTOR CURRENT

g 10 g 10

2 E 2N698 s E2N699  2N871

2 [ 2N719 K [2N720 2N1889

[ F 2NI719A 77 F2N720A 2N18%90 vy

kS 7 F2N870 2N1893 77

L =101, Y 1 1c=10 1,

] — J

£ i £ v. A

£ 1c=20 A= 51s 1] E Te=20 1, Ll AWM =5

0 S w | T

£ o E -2 | 5 o Fllc=21s

Q

3 =

o O

1 Ta =25°C_See Note a | Ta=25°C_See Note a

Zo.0 LI T To.0 [ T 10T

> 10 100 1000 v 1 10 100 1000
¢ — Collector Current — ma ¢ — Collector Current — ma

COLLECTOR-EMITTER SATURATION VOLTAGE COLLECTOR-EMITTER SATURATION VOLTAGE

> vs -
[T FREE-AIR TEMPERATURE '> o FREE-AIR TEMPERATURE
Q
g ]
8 I = 50ma. Ic = 500 =
3 : t m? ci Em g ls =50ma, lc = 500ma
o
g [t=15mo, Ic=150mo A 1
g 1 | ‘é 1 ly =15ma, I = 150ma
3 lg =5ma, Ic =50ma .3 i‘
2 i —— S
£ lp=1ma, Ic=10ma = lg =5ma, lc =50ma
¥ T T T & PRI A
R TRy 'go.l I —
g _s—‘. 'I'W, ¢ = 1ma £ |.=0.|mo, Ic=1mq
3 — 3 £ 2N699  2N871
S —
7 _5:3?2 S 2N720  2N1889
= 2N719A See Note o I 2N720A 2N1890 5
o0 L T .01 L2NE70 _2N1893 ee Note a
7580 25 °A,2$ 50 ;5 ‘09,325 150 L7550 25 0 25 50 75 100 125 150
Ao = Free~Air lemperature —

T, = Free-Air Temperature — °C

BASE~EMITTER VOLTAGE BASE-EMITTER VOLTAGE
vs

\4]
2.0 COLLECTOR CURRENT FREE~AIR TEMPERATURE
“7|T. =25°C, See Note a 2.0 See Note a
1.8 > 1.8
|
I 1.6 i g 1.6
g1.4 le=21, A1 2 y4f—==ll =50,
3 I )
3.2 =i 4 T2 P ="
210 AN %% EN e L
H E N l’=5”’°'/ Oma
X 0.8 2 0.8 ~3J50mg =
& 0.6 TIT 1c=101 & 0.6 ~ ~
I ot =20 1y c s |204 lg=1ma l<=‘10nfa 7~\‘\\
>° > 15=0.1ma, lc=1ma | =~
0.2 0.2 ! |
0 I.u 0 I
1 10 100 1000 -75 =50 -25 0 25 50 75 100 125 150

lc — Collector Current — ma

To — Free-Air Temperature —°C
NOTE a: These parameters were measured using pulse fechniques. PW = 300 usec, Duty Cycle 2%. .
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TYPES 2N698, 2N699, 2N719, 2N719A, 2N720

2N720A, 2N870, 2N871, 2N1889, 2N1890, 2N1893

N-P-N DOUBLE-DIFFUSED PLANAR SILICON TRANSISTORS
TYPICAL CHARACTERISTICS '

NORMALIZED COLLECTOR-EMITTER BREAKDOWN VOLTAGE

vs
BASE-EMITTER RESISTANCE

o
©
]
!
1

Breakdown Voltage — BVcer
e @
> o
] |
| 1
1 1
1 1

Normalized Collector-Emitter

e
N
|
!
1
| —

o LU I LA T 11
1 10 100 1K 10K 100K
Rae — Base -Emitter Resistance — ohms

SMALL-SIGNAL COMMON -BASE INPUT IMPEDANCE
vs

COLLECTOR CURRENT
1000

Vg =5 v
f =lke

AN
\L
N

hy, — Small-Signal Common -Base
Input Impedance — ohm
=

0.1
0.1 1 10 100

lc — Collector Current — ma

SMALL-SIGNAL COMMON -BASE REVERSE
VOLTAGE TRANSFER RATIO
vs

COLLECTOR CURRENT

NORMALIZED STATIC FORWARD CURRENT TRANSFER RATIO
vs
) COLLECTOR CURRENT
-0 Normalized to 1.0
1.8 Fat Ic = 150ma,
1.6 | T, =25°C 1‘.’0(, 11

ALY

IS

1.2 A

o

o CT 1T W

8 A

o

Transfer Ratio — hge
\Y

e
o

0.4 5o S
0.2 = T2 b

%,l 1 10 100 1000

Ic — Collector Current — ma

SMALL-SIGNAL COMMON -BASE OUTPUT ADMITTANCE
vs

COLLECTOR CURRENT

Normalized Static Forward Current

7T
Vg =5 v

§ 6L f =lke
§|=.5 T, =25°C
13 N
S8 4 W ’
- C 7
o o
S 4 /
v £ fit f
<2 T.=-55°C | /I/
£3 2 A
w o /
1 3 ] //
3 o N

0 . M7, =M25°C

0.1 1 10 100

Ic — Collector Current — ma

NORMALIZED SMALL-SIGNAL COMMON -EMITTER
FORWARD CURRENT TRANSFER RATIO

vs
COLLECTOR CURRENT

° 7 x 107 5 2 T I
2 { TTH £, Normalized to 1.0 .
2 6 Ves =5 v Ec<coy at I¢ = 1ma, T, =25°C L1
& T f =1lke | L [ A -
2 § o [T A Vee=5v
82 5 Ta = 25°CHH Ex2.0 RV f =lke
,'5 2 g% <o ]
ES 4 A RN
§"'§ /9 E,E °C
O g 3 5~ U
55 3 T, = 125°cL V1 iR ¥ A
5 o 4 =c
S P / ge »
22, /] v 50.8 =
=3 7, oY
: / iy £
A 1 /N B /"1‘='55c
N E 0.4 H
! HH /T NsseC §u°. uil L
< 0 i Al [T 4 0 | “" I
0.1 1 10 100 0.1 1 10 100
lc = Collector Current — ma lc = Collector Current — ma
NOTE a: These p were d using pulse technig PW = 300 psec, Duty Cyce < 2%.
568
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TYPES 2N698, 2N699, 2N719, 2N719A, 2N720
2N720A, 2N3870, 2N871, 2N1889, 2N1890, 2N1893
N-P-N DOUBLE-DIFFUSED PLANAR SILICON TRANSISTORS

TYPICAL CHARACTERISTICS

COMMON-BASE OPEN-CIRCUIT INPUT
AND OUTPUT CAPACITANCE

vs
CONTOURS OF CONSTANT TRANSITION FREQUENCY, f; REVERSE BIAS VOLTAGE
30 70
f =1mc
Ta=25°C
60
525
| Ta=25°C J
ES See Note b 50 (;
220 7
o - \" N
>
5 Xf ;+=80mc ‘Il 40 N
gis
1 S N
s f, = 60mc 5 30 q
N
3 K g \\
S 10 o G,
S f, = 40me 20 N % &
| \ L~ NC9
>3 5 L~ NH
i
\ \ 1 | —1 10 ~
et [ —
0 0
0 5 10 15 20 25 30 35 40 45 50 0.1 1 10 100
I — Collector Current — ma Reverse Bias Voltage — v
NOTE b: To obtain fr, the he, response with frequency is extrapolated ot the rate of —6 db per octave from f = 20 mc to the frequency at which |h'°l =1.
THERMAL CHARACTERISTICS
DISSIPATION DERATING CURVES DISSIPATION DERATING CURVES
FOR TO-5 TYPES FOR TO-18 TYPES
4.0 T T 2.0 | |
* 2Né98 Tl 2N719
3 TI 2N699 — H * 2N719A T |
| * 2N1889 1 - TI 2N720
8 * 2N1890 & N * 2N720A |
530 * 2N1893 7] 7 N\ * 2N870
2 g \ *O2Ng7Y T
) =) \f L
3 \ o 8 1.2 ) {
2 L 2
& 2.0 N2 &
s B
k] N 50.8 y
£ N € \
: N g
.’-< ].0 \ .; \
§ P, vs T § 0.4 _— A vsr
| M —— L ] \ A \
o i N ar N
~]
0 0
0 25 50 75 100 125 150 175 200 0 25 50 75 100 125 150 175 200
Temperature — °C Temperature — °C
*Indicates JEDEC registered data.
1214 TEXAS INSTRUMENTS RESERVES THE RIGHT TO MAKE CHANGES AT ANY TIME
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TYPES 2N929, 2N930 | i<
N-P-N PLANAR SILICON TRANSISTORS l

FOR EXTREMELY LOW-LEVEL, LOW-NOISE, HIGH-GAIN,
SMALL-SIGNAL AMPLIFIER APPLICATIONS

® Guaranteed he: ot 10 pa, T, =—55°C and 25°C

Guaranteed Low-Noise Characteristics ot 10 pa

Usable at Collector Currents as Low as 1 pa

Very High Reliability

2N929 and 2N930 Also Are Available to MIL-S-19500/253 (Sig C)

OE6NT ‘6T6NT SIdAL

$961 ¥3IIWIL1dIS QISIATY

o o 0 o
€961 AVW €SSE£9-5-10 "ON NILITING

*mechanical data

9
3 LEADS °_°1‘.. e
oz0 _|
070
etk
o230 alg
0309 0178
bIA D;A

THE COLLECTOR IS IN ELECTRICAL
CONTACT WITH THE CASE

AiL OumENSIONS At

umss ommﬁ ALL JEDEC TO-18 DIMENSIONS
AND NOTES ARE APPLICABLE

*absolute maximum ratings at 25°C free-air temperature (unless otherwise noted)

Collector-Base Voltage . . . e e e e e e e e e e e e e e e e 45 v
Collector-Emitter Voltage (See Note l) e e e e e e e e e e e e e e e e 45 v
Emitter-Base Voltage . . . . . . . . . . . . o 0 0 0 e e e e e e e 5v
Collector Current . . . v« .+ 30 ma

Total Device Dissipation ot (or below) 25°C Free-Alr Temperature (See Note 2) . . . . 300 mw
Total Device Dissipation at (or below) 25°C Case Temperature (See Note 3) .. . . 600 mw
Operating Collector Junction Temperature . . . . . . . . . . . . . .. 175°C
Storage Temperature Range . . . . . . . . . . . . . . 0 . . . — 5°C to + 200°C

NOTES: 1. This value applies when the base - emitter diode is open -circuited.
2. Derate linearly to 175°C free-air temperature at the rate of 2.0 mw/(°.
3. Derate linearly to 175°C case temperature at the rate of 4.0 mw/C°.

*Indicates JEDEC registered data

TEXxAs lNSTRUMENTS
INCORPORAT 1269



TYPES 2N929, 2N930

N-P-N PLANAR SILICON TRANSISTOR

*electrical characteristics at 25°C free-air temperature (unless otherwise noted)

1270

PARAMETER TEST CONDITIONS Mlhzl'”zzmx Ml:.”s}:Ax UNIT]
BVceo  (Collector-Emitter Breakdown Voltage lc=10ma, =0, (See Note 4) 45 45 v
BVeso  Emitter-Base Breokdown Voltage E=10no Ic=0 5 5 v
lcgo  Collector Cutoff Current Vs =45v, = 10 10 na

Vee=45v, V=0 10 10| na
leces Collector Cutoff Current (See Note 5)

Ve =45v, V=0, Ta = 170°C 10 10| pa
lceo  Collector Cutoff Current Vee=35v, 1Lb=0 2 2| na
leso Emitter Cutoff Current Vee=35v, Ic=0 10 10] na

Vee=5v, lc=10 ua 40 120 100 300

Vee=5v, Ilc=10 pa, T,=—55°C | 10 20
hee Static Forward Current Transfer Ratio Ve=5v, lo=50 pa 7 150

Vee=5v, Ic=10 ma, (See Note 4) 350 600
Ve Base-Emitter Voltage Is = 0.5 ma, Ic =10 ma, (See Note 4) 0.6 1.0 0.6 1.0 v
Veegsaty Collector-Emitter Saturation Voltage ls=0.5 mo, Ic =10 ma, (See Note 4) 1.0 1.0 v
his fmull-stgnul Common-Base _ _ _

nput Impedance Ves=5v, l=—1mg f=1ke 25 32 25 32 | ohm
b i [Va=5v k=—tm =ik | © [0 [R
he Smull-SignaI. Common-Base
Output Admittence Vee=35v, L=—1mo f=1ke 0 1.0 0 1.0 {umho
hee Small-Signal Common-Emitter
Forward Current Transfer Ratio Vee=5v, Ilc=1ma f=1ke 60 350 150 600
Small-Signal Commen-Emitter
Ihee Forward Current Transfer Ratio Vee=35v, Ic=500ua, f=30 me 1.0 1.0
Common-Base Open-Circuit
G Output Capacitance Ves=35v, =0, f=1me 8 8 | pf
*operating characteristics at 25°C free-air temperature
PARAMETER TEST CONDITIONS 2::;’ 2::3: UNIT
Vee =5 v, Ic = 10 pa, Rg = 10 kQ 4 3 db

NF

Average Noise Figure

Noise Bandwidth 10 cps to 15.7 ke

NOTES: 4. These

must be

d using pulse

5. lcgs may be used in place of lgge for circuit stability caleulations.
+Indicates JEDEC registered data

PW = 300 psec, Duty Cycle < 2%.




TYPES 2N929, 2N930
N-P-N PLANAR SILICON TRANSISTORS

TYPICAL CHARACTERISTICS

2N929 2N930
SMALL-SIGNAL COMMON -EMITTER FORWARD SMALL-SIGNAL COMMON -EMITTER FORWARD
CURRENT TRANSFER RATIO CURRENT TRANSFER RATIO
o vs K] vs
5 COLLECTOR CURRENT 3 COLLECTOR CURRENT
< 1000 « 1000 S e
8 T Moximum' hye QL Vee=5y [ Maximum hy, -p— oc HH
g F—Vee =5 v ot T, =25°C g Fr=Tke {at T, =25°C }4 T =125°C il
- —1f =1kc 7 = T ;l’;u T N ¥
] oC VLA~ € 1= foet= =111
_\125 o — A 1‘# :
£ W2 £ sl I~
v ’ ’ A v Lt ol L]
'g LIt : =75°(,] 1 11y '.3 —; L ] N T, =25°Cc HYH
11 ot
‘E /’ ’—T- /ﬁ “ =0°C - fo_ /TA= °IC 1\%
- -1 L~ ol - L1711
£ o0 L1 i " . 2 00 ILLu’W’C -
= ~25 ‘E .59
l‘lE" :"' < 4’55°C ‘2 ‘»; it o h
S v > I _ fe
£ Minimum hy, E T ot Ta = 25°C
K] at T, =25°C S
i 5
g g
= 3
E
i 10 T
| 0.01 0.1 1.0 10 100 | 0.01 0.1 1.0 10 100
r I¢ — Collector Current — ma " | = Collector Current — ma
2N929 2N930 2N929 2N930
SMALL-SIGNAL COMMON -BASE INPUT IMPEDANCE SMALL-SIGNAL COMMON -BASE OUTPUT ADMITTANCE
vs vs
EMITTER CURRENT o EMITTER CURRENT
£10,000 S— € 1.0 - m
i } t 0 Maximum h,, [T
!' Vep =5 i 9 at T, =25°C ]
g A\ F=1ke HH §  [Vas3v
3 N £ — f=1ke ’
N [ /
TE. \§ < Y
5 1000 S 5 '/'l
£ &
2 N8 3 / 4/
i LR 3 o 7.
N LA [ Ta= T Z
£ Q FTa = -s5°C § 24"
(V) E
° 100 S T (3 -t N = -55°C
5 . IM hi| -] \\ N = Tl
2 AN A t T, =25°C §) v ‘TA =25°c HH
3 N 2 N, =125°C
3 N °
| Minimum h, I N &
=959, =
2 10 ot T, =25°C L 0
-0.01 -0.1 -1.0 -10 & ' =0.01 -0,1 -1.0 -1
l¢ = Emitter Current — ma lg — Emitter Current — ma
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TYPES 2N929, 2N930 .
N-P-N PLANAR SILICON TRANSISTORS

1272

he — Small-Signal Common-Base Reverse Voltage Transfer Ratio

NF — Average Noise Figure — db

SMA

TYPICAL CHARACTERISTICS

LL-SIGNAL COMMON-BASE REVERSE
VOLTAGE TRANSFER RATIO
vs

EMITTER CURRENT
107
T 1111
Maximum h,,
at T, =25°C
Vep =5v
Ff =1lke
/
/
AL
- b
=125°C el
TAI L’— // /
T 5
) 11
1A=25 C 111 ///
°C ,-"/
107 W= -55 /’——
-0.01 -0.1 -1.0 -10
|¢ — Emitter Current — ma
AVERAGE NOISE FIGURE
vs
GENERATOR RESISTANCE
16
12 Vee =S v
Noise Bandwidth
10 cps to 15.7 ke
\ Ta =25°C
6 \\
N
N o
Maximum NF 3
N
SN el
N ~-|nr—\°
\\:\ 2N930 /{//,l:p\)" Y
h e /I’r
HIL—"vovs,
\c
0 1
0.1 1.0 10 100

R — Generator Resistance — k QL

SMALL-SIGNAL COMMON-EMITTER FORWARD

"g CURRENT TRANSFER RATIO
o« vs
£ COLLECTOR CURRENT
[
g 30
=
§20
3 f =30me
bt 1, =25°C
o
£ 10 ,
" ‘\
3 V=10V ;
E /.- N
1 5 4 ™~ Vee=5v
g
g 4
O 3 /]
E v/
=]
*2 //
© Minimum |he|
5 f at Vg = 5v
| W
=1 1 1111
=< 0. 1.0 10 100
lc = Collector Current — ma
OPTIMUM SPOT NOISE FIGURE AND
OPTIMUM GENERATOR RESISTANCE
vs
FREQUENCY
10 T 1.0
Vee =5v
3| lc =1ma
| 8 T, =25°C 0.8
o .
=
2
.
£
a2 \\"‘/°
36 22, 0.6
z "f
3 ™ V'
w \ ,
§4 N A 0.4
g .
£ N/
& b
V ‘\
| < \
z2 0.2
f NF ;.0 vs f
]
1.0 10 100 1000

f — Frequency — mc

Rg top— Optimum Generator Resistance — k {1



TYPES 2N929, 2N930
N-P-N PLANAR SILICON TRANSISTORS

TYPICAL CHARACTERISTICS

2N929 2N930
COMMON-EMITTER COLLECTOR CHARACTERISTICS COMMON-EMITTER COLLECTOR CHARACTERISTICS
0
= o. T T T .l . T T
( % " 035 ma inimum  BVceo inimum  BVcgo
L3 f i
8 \"0/'\/( Ty =25°C Ta=25°C
1
ey
; -—/\Eo-‘ﬁ"/ ;
| > B ]
€ 6 1 + €
: 2= /] :
3 \e 3
- [ ) =
2 Mo //, 2
8 4 20,013 ™ _~ 3
S 8
| d | y l
o mese=] > ! A
2 2 5 ma
7| I 1, = 0.00: i
- = 0.005m0__,
1,=0 1s=0
anrs o c
0 15 30 45 60 75 0 15 30 45 60 75
Ve — Collector-Emitter Voltage — v Vee — Collector=Emitter Voltage — v
2N929 2N930
STATIC FORWARD CURRENT TRANSFER RATIO STATIC FORWARD CURRENT TRANSFER RATIO
vs vs
COLLECTOR CURRENT COLLECTOR CURRENT
1000 1000
i :
2 S ! a
= C §
¢ N X o ‘?c' pii N
E B N £ T T L N
] Ww_sC =T - 2.
= €
- 3 415 LT Lt g LU = 5
g gl gt 3 e L
3 100 -5 G 2 100 T
2 W oC,. z 14
A A oC U
g "‘,0 2 Pid 55
8 c p AT
2 /,35“ 5
3 ) .
& |
I | &
< Vee =5v Ve =5v
See Note 6
10 See Note 6 10 Lo |
0.001 0.01 0.1 1.0 10 0.001 0.01 0.1 1.0 10 100
I — Collector Current — ma lc = Collector Current — ma
HOTE 6: These p were d using pulse techni PW =300 usec, Duty Cycle < 2%.
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TYPES 2N929, 2N930
N-P-N PLANAR SILICON TRANSISTORS

TYPICAL CHARACTERISTICS

2N929
BASE-EMITTER VOLTAGE

vs
FREE~AIR TEMPERATURE

1.2

1.0
> Moaximum, Ve at
| d 1,=0.5ma, | =10ma
& ~\\\ ] ! 1
RN
3 3 . Sme
> \§\\ ‘(-;§5v de=1o
o ] ey
5 =Sy,
0 c§'0p°§\ \
‘§o4 l +—1 \\‘
l: Vee =5V, Ic =100 pa~] \
> Vee =5v,lc=1ma ~|

0.2 T

See Note 6

0 .
-75 <50 =25 O 25 50 75 100 125 150
T, — Free-Air Temperature — °C

2N929
COLLECTOR-EMITTER SATURATION VOLTAGE

vs
FREE-AIR TEMPERATURE

10

>

|

3
2
B4 Maximum Vg, at
510 rl,=0.5mu, = 10 ma
H —
8 o= 0.5 ma, lc=10ma
: i
'§ 1, = 0.05 mer =12 L
2on S Top0 . 1c=100LT
2
3 v 0

L

3
> See Note 6

0.01

1
=75 -5 =25 O 25 50 75 100
Ta — Free- Air Temperature — °C

125 150

NOTE 6: These p were d using pulse

Voo Collector=Emitter Saturation Voltage — v

2N930
BASE-EMITTER VOLTAGE
vs
FREE=-AIR TEMPERATURE
1.2
1.0
> Maximum V, at
| d lg =0.5ma,l. =10 mo
Q
2 0.8 ~—]
= N I~
§ :§Q‘\
‘:6 0.6 v i\
= A .
‘? 3 §5v’ /\
@ c
& 0.4
|
>° V.. =
0.2 <
See Note 6

0
-75 =50 =25 0 25 50 75 100 125 150
Ta — Free-Air Temperature — °C

2N930

COLLECTOR-EMITTER SATURATION VOLTAGE
vs
FREE~-AIR TEMPERATURE

10

Moximum Veg,qy ot
1.0 (a=0..5mo,l =10 ma

\ =0.5“‘°"C
s

+— 1T 1

1
o1 1,.=0,05 moy Je =1 22—

%%—E
Iy =5 pa, lc=100pd"

!
lg=0.5pa, Ic=10 pa

See Note 6r l
°‘°‘-75 -50 =25 0 25 50 75 100 125 150
T, = Free-Air Temperature — °C

=10 ma

PW =300 usec, Duty Cycle < 2%.
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TYPES 2N2192, 2N2192A, ZN2193, 2N2193A,
2N2194, 2N2194A, 2N2243, 2N2243A
N-P-N EPITAXIAL PLANAR SILICON TRANSISTORS

[S—

FOR MEDIUM-POWER, HIGH-SPEED SWITCHING
AND AMPLIFIER APPLICATIONS

* High Breakdown Voltage Combined with
Very Llow Saturation Voltage

® h; — Guaranteed from 100 p.a to 1 amp

*mechanical data

THE COLLECTOR 1S IN ELECTRICAL
CONTACT WITH THE CASE.

0.260
20 -————'st Mm—-l

I S e

0370 oa':s
2270 pia) —— e=——
Tia® 0308 C T ALL JEDEC T0-5 DIMENSIONS
E AND NOTES ARE APPLICABLE.
0100 MIN |—~{|~-0.009 — 0.125' o010
- ALL DIMENSIONS ARE IN INCHES
BASE SEAT— ooe UNLESS OTHERWISE SPECIFIED.
wonis i ot Ls s 2017 o

*gbsolute maximum ratings at 25°C free-air temperature (unless otherwise noted)

2N2192 |2N2193 |2N2194 |2N2243 UNIT
. 2N2192A |2N2193A |2N2194A |2N2243A

Collector-Base Voltage 60 80 60 120 v
Collector-Emitter Voltage (See Note 1) 40 50 40 80 v
Emitter-Base Voltage 5 8 5 7 v
Collector Current 1 1 1 1 a
e o oo [ o | o [os [
e BEEEEERE
Total Device Dissipation at 100°C Case Temperature 1.6 1.6 1.6 1.6 W
Operating Collector Junction Temperature Range —65°C to 200°C

Storage Temperature Range —65°C to 200°C

Lead Temperature %s Inch from Case for 10 Seconds 300°C

NOTES: 1. This value applies when the emitter-base diode is open-circuited.
2. Derate linearly to 200°C free-air temperature at the rate of 4.6 mw/C°.
3. Derate linearly fo 200°C case femperature at the rate of 16 mw/C°.

*Indicates JEDEC registered data
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TYPES 2N2192, 2N2192A, 2N2193, 2N2193A,
-2N2194, 2N2194A, 2N2243, 2N2243A
N-P-N EPITAXIAL PLANAR SILICON TRANSISTORS

1302

*electrical characteristics at 25°C free-air temperature (unless otherwise noted)

2N2192 2N2193 2N2194
PARAMETER TEST CONDITIONS 2N2192A | 2N2193A | 2N2194A |y
MIN MAX |MIN MAX|MIN MAX
BVcgo Collector-Base Breakdown Voltage lc =100 1a,le =0 60 80 60 v
BVceo Collector-Emitter Breakdown Voltage | Ic = 25ma, I3 = 0, See Note 4 40 50 40 v
BVego Emitter-Base Breakdown Voltage lg =100ua, lc =0 5 8 5 v
Ve =30v, =0 10 10 | na
Icgo  Collector Cutoff Current Yoo = 30w, =0, T = 150% 15 B | ko
Vg = 60v, I =10 10 na
Ve =60v, I =0, Ta = 150°C 25 Ma
Vee=13v, Ilc=0 50 50 | na
lego  Emitter Cutoff Current Vo= 5v, =0 % -
Vee = 10, Ic = 100 ua 15 15
Vee =10V, Ic = 10ma 75 30 15
Vee = 10v, Ic = 10ma, T, = —55°C 35 20
hee  Static Forward Current Transfer Ratio | Ve = 10v, Ic = 150ma, See Note 4 100 300 | 40 120 | 20 60
Vce = 10v, Ic = 500 ma, See Note 4 35 20 12
Vee = 10v, Ic =1qa, SeeNote 4 15 15
Vee = 1v, e = 150ma, See Note 4 70 30 15
Vse  Base-Emitter Voltage Is = 15ma, Ic = 150 ma 13 13 13| v
Veegsat) Collector-Emitter Saturation Voltage ls i 15 mo, 2N2192- 2N2194 058 033 035 ] v
lc =150 ma 2N2192A- 2N2194A 0.25 0.25 025 | v
Inge :;"ﬂ:f;’é‘::rf:;‘}“,‘::“ﬂ:‘::;:o Vee =10V, Ic=50mo, f=20mc | 25 25 25
i Voo =10v, le=0, f=1Ime ) ) 0 | pf
*switching characteristics at 25°C free-air temperature
2N2192 2N2192A
2N2193 2N2193A
PARAMETER TEST CONDITIONS 2N2194 2N2194A uNIT
MAX
t, Rise Time 70 nsec
t Storage Time See Figure 1 150 nsec
t Fall Time 50 nsec

NOTE 4: These parameters must be measured using pulse techniques. PW = 300 usec, Duty Cycle < 2%.

*Indicates JEDEC registered data
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TYPES 2N2192, 2N2192A, 2N2193, 2N2193A,
2N2194, 2N2194A, 2N2243, 2N2243A
N-P-N EPITAXIAL PLANAR SILICON TRANSISTORS

*electrical characteristics at 25°C free-air temperature (unless otherwise noted)

PARAMETER TEST CONDITIONS 2N2243 2N2243A UNIT
MIN MAX | MIN MAX
BVcso  Collector-Base Breakdown Voltage Ilc=100ua, =0 120 120 v
BVceo  Collector-Emitter Breakdown Voltage | Ic = 25ma, I3 =0, See Note 4 80 80 v
BVgso Emitter-Base Breakdown Voltage le=100pa, Ic=10 7 7 v
Veg=60v, =0 10 10 na
lcso Collector Cutoff Current
Vs =60v, lg=0, Ta = 150°C 15 15 | pa
leso Emitter Cutoff Current Ves =5, lc=0 50 50 na
Vee =10y, Ic =100 ua 15 15
Vee =10v, Ilc=10ma 30 30
Vee =10y, Ic =10ma, T, = —55°C 20 20
hee Static Forward Current Transfer Ratio
Vee = 10v, Ic = 150ma, See Note 4 40 120 40 120
Vee = 10v, Ic = 500ma, See Note 4 15 15
Ve =1y, Ic = 150ma, See Note 4 30 30
Vee Base-Emitter Voltage lg=15ma, Ic = 150ma 13 1.3 v
Veepsaty  Collector-Emitter Saturation Voltage lg=15ma, Ic = 150ma 0.35 0.25 v
lhe  smeltSignol Commor Emiter Vee =10V, I =50ma, f=20me 25 25
Go o Camctanen vt Veo=10v, =0, f=1Ime 15 15 | e
*switching characteristics at 25°C free-air temperature
2N2243
PARAMETER TEST CONDITIONS 2"}::::”‘ UNIT
Ty Stored-Charge Time Constant See Figure 2 2.1 Jsec

NOTE 4: These parameters must be measured using pulse techniques. PW = 300 usec, Duty Cycle < 29%.

*Indicates JEDEC registered data
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TYPES 2N2192, 2N2192A, 2N2193, 2N2193A,
2N2194, 2N2194A, 2N2243, 2N2243A
N-P-N EPITAXIAL PLANAR SILICON TRANSISTORS

PARAMETER MEASUREMENT INFORMATION

+7.0 v
—————— v,
90% N
INPUm 330 pf
0 -

0% 109 1yf

OUTPUT ) ! % \ INPUT ———— " A—¢ 2N2192, 92A
90% —I- _1.00% 1 kQ 2N2193, 93A
Ol : 2N2194, 94A
Lo -t 510 Sika $266G
<
Ak A 1 + oiooe

See Notes a and b

OUTPUT

=Ves -10 v
VOLTAGE WAVEFORMS
TEST CIRCUIT
CIRCUIT CONDITIONS
2N2193, 93A
2N2192, 924 2N2194, 94A
Vin 7.5v 15v
Vs 7.5 v 15 v

*FIGURE 1 — SWITCHING TIMES — 1, 1,, 1,

+10v ——
Pulse @
0 ) Pulse@ I

i)
1

| —dle—0.2ms O +10v
]
b 8ms <

See Note ¢ 2000 ::
INPUT PULSES AT POINT A See Note ¢

¢——O OUTPUT

‘ ’ INPUT PULSE (D §:§§2§A

- |
|
I _Il_ oo
| .
OUTPUT \ R % 50%
PULSES L0 TEST CIRCUIT

|
|
[t Ty _J|
l— g, ———!
VOLTAGE WAVEFORMS

4

*FIGURE 2 — STORED-CHARGE TIME CONSTANT — T,

NOTES: o. The input waveform in Figure 1 is supplied by a g with the following ch ies: 1, = 20 nsec, t; = 20 nsec, I, = 50 2, PW = 10 pusec,
PRR = Ske. )
b. Waveforms in Figure 1 and Figure 2 are itored on an oscilloscope with the following ch isties: 1, =< 14 nsec, R, = WO M2, (, = 11.5pt

¢. The relay in Figure 2 is Clare HG 1005 (or equivalent).
*Indicates JEDEC registered data
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TYPES 2N2217, 2N2218, 2N2219, 2N2220, 2N2221, 2N2222 ﬁ
N-P-N EPITAXIAL PLANAR SILICON TRANSISTORS

DESIGNED FOR HIGH-SPEED, MEDIUM-POWER SWITCHING
AND GENERAL PURPOSE AMPLIFIER APPLICATIONS
® DC Beta — Guaranteed from 100pa to 500 ma
¢ High f; — 250 mc¢ min at 20v, 20 ma

§961 ¥390100 QISIANY

£961 HOYVW ‘bPSEE9 $-1a 'ON NILITING

TTTINT 'LTTINT ‘OZTINT '61TINT ‘8ITINT ‘LITINT S3dAL

environmental tests
To ensure maximum integrity, stability, and long life, all finished transistors are subjected to sustained
acceleration at a minimum of 35,000 G and verification of hermetic seal by helium leak testing.
*mechanical data

Device types 2N2217, 2N2218, and 2N2219 are in JEDEC TO-5 packages.
Device types 2N2220, 2N2221, and 2N2222 are in JEDEC TO-18 packages.

THE COLLECTOR IS IN ELECTRICAL CONTACT WITH THE CASE

0.260 LS o ¢ uaos g3 ou
0.240 MN - 1
. 5 [T
T —_— "
0370 <
5335 22201a — 0200, ) S un A
oia *3F Y on ok oo
- o ’ I ;_om.l
0100 min {150z & ' ‘as) -
DETAILS OF OUT- SEATING

LINE IN THIS
ZONE OPTIONAL PLANE

TO-5 DIMENSIONS ARE IN INCHES UNLESS OTHERWISE SPECIFIED TO-18 10-5 1018

*absolute maximum ratings at 25°C free-air temperature (unless otherwise noted)

2N2217 2N2220
2N2218 2N2221
2N2219 2N2222

Collector-Base Voltage . . . . . . « « « « « & « v o o o . . . 60V 60 v
Collector-Emitter Voltage (See Note 1) . . . . . . . . . . . . . . . 30 v 30 v
Emitter-Base Voltage . . . . . . . . . . . . . . . o . o .. 5v S5v
Collector Current . . . « « « « « « « v « v « v « v« v e .. . 08a 0.8 a
Total Device Dissipation at (or below) 25°C Free-Air Temperature (See Notes 2 and 3) 0.8 w 0.5 w
Total Device Dissipation at (or below) 25°C Case Temperature (See Notes 4 and 5) 3w 1.8 w
Operating Collector Junction Temperature Range . . . . . . . . . . . —65°C to + 175°C
Storage Temperature Range . . . . . . . . . . . . . . . . . . —65°C to + 200°C

NOTES: 1. This value applies when the base-emitter diode is open-circuited.
2. Derate 2N2217, 2N2218, and 2N2219 linearly 1o 175°C free-air temperature at the rate of 5.33 mw/C°.
3. Derate 2N2220, 2N2221, and 2N2222 linearly Yo 175°C free-cir femperature at the rate of 3.33 mw/C°.
4. Derate 2N2217, 2N2218, and 2N2219 linearly to 175°C case femperature at the rate of 20.0 mw/C°.
5. Derate 2N2220, 2N2221, and 2N2222 lineasly to 175°C case temperature at the rate of 12.0 mw/C°.

*Indicates JEDEC registered data
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TYPES 2N2217, 2N2218, 2N2219, 2N2220, 2N2221, 2N2222
N-P-N EPITAXIAL PLANAR SILICON TRANSISTORS

1306

*electrical characteristics at

25°C free-air temperature (unless otherwise noted)

[ 10-5 > 2N2217 2N2218 2N2219
PARAMETER TEST CONDITIONS [ T0-18 - 2N2220 2N2221 2N2222 UNIT
MIN|TYP [MAX| MIN| TYP | MAX| MIN|TYP MAX
BVego  (Collector-Base Breakdown Voltage lc=10pq lIg=10 ] 60 [ v
BVcgo  Collector-Emitter Breakdown Voltage Ic =10mg lg=0 30 k(] 30 v
BVego Emitter-Base Breakdown Voltage lg=10ps, Ic=0 ] H 5 v
Vg =50y, g =0 10 10 0 | na
Icao Collector Cutoff Current
Vg =50y, lg =10, T, =150° 10 10 0 | po
leso Emitter Cutoff Current Vg =3v, Ic=0 10 10 10 | no
Veg =10y, Ig =100 pa 2 3
Vee =10V, Ic=1ma 12 2 50
beg Static Forward Current Transfer Ratio Ve =10 lc =10ma v ¥ s
Veg = 10V, Ig = 150 mo, (See Note 6) | 20 60 40 120 | 100 300
Veg = 10v, I = 500 ma, (Seo Note 6) 2 30
Vee = 1v, Ig = 150 ma, (See Note 6) | 10 20 50
lg =15 mq, Ic = 150 ma, (See Note 6) 09 | 13 09 |13 0.9 | 13 v
Vee Base-Emitter Voltage
lg = 50 ma, lg = 500 ma, (See Note 6) 1.2 1.2 | 26 12 | 26 v
Ig = 15 mg, "l = 150 ma, (See Noto 6) 02 ] 04 0.2 | 04 0.2 | 04 v
Vee(saty  Collector-Emitter S Yoltage
lg = 50 ma, I = 500 mo, (See Note 6) 0.5 04 | 16 04 | 18 v
Ihgl Small-Signal Common-Emitter _ _ _
Forward Current Transfor Ratio Vee =20v, Ic=20ma, f=100mc|25 | 28 25 | 3.0 25 | 35
fr Transition Frequency Veg = 20, Ig = 20 ma, (See Note 7) | 250 | 280 250 | 300 250 | 350 mc
C Common-Base Open-Circuit
ob p— —_ —_
Output Capacitance Veg =10V, Ig =0, f=1me 5 8 H 8 5 8 | pf
G Common-Base Open-Circuit _ _ _
Input Capacitance Vgg =05, I§ =10, f=1me 23 23 n pf
Re(h;)  Real Part of Small-Signal _ _ _
Common-Emitter Input Impedance Veg = 0V, lg = 20 ma, f = 300 me 15 &0 15| & 15 | 60 | ohm
KOTES: &. These p must be d using pulse techniques. PW — 300 psec, Duty Cycle < 2%.

7. To obtain fy, the |h| response with frequency is extrapolated at the rate of — édb per octave from f = 100 mc to the frequency ot which |hg| = 1.

*Indicates JEDEC registered data {typical data excluded)




TYPES 2N2217, 2N2218, 2N2219, 2N2220, 2N2221, 2N2222
N-P-N EPITAXIAL PLANAR SILICON TRANSISTORS

switching characteristics at 25°C free-air temperature

[T0-5 —[2N2217]2N2218[2N2219]
PARAMETER TEST CONDITIONS T [fo-18—>|2N2220 | 2N2221[2N2222 UNIT
TYPICAL
ten Tum-On Time lc = 150 ma, lg) = 15 ma, lgz) = —15 ma 25 25 25 nsec
tore  Turn-Off Time Voot = — 2.75 v, R = 40 Q,(See Figure 1) 150 175 200 | nsec
tr  Total Switching Time See Figure 2 9 9 9 | nsec
TTVollnga and current values shown are nominal; exact valves vary slightly with device parometers.
PARAMETER MEASUREMENT INFORMATION
+6.4v
40N
QO ourrur
250 Q1
INPUT
TEST CIRCUIT
—— e —— —_—————- +4.75v
INPUT
—_— —_—— — 2.75v
! |
| I
| 9,
| | 10%
ourrut | | |
| | |
I 90% ! |
| L
| I ! !
| |
|l‘— oo — l"_ ton _-:
|
VOLTAGE WAVEFORMS (See Notes a and b)

FIGURE 1 - SATURATED SWITCHING CIRCUIT FOR TURN-ON AND TURN -OFF TIMES

NOTES: a. The input waveforms in Figure 1 hove the following characteristics: 1, < 1 nsec, PW > 300 nsec.
b. All waveforms are monitored on an oscilloscope with the following characteristics: 1, < 4 nsec, R, > 100 K2, G, < 12 pt.
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TYPES 2N2217, 2N2218, 2N2219, 2N2220, 2N2221, 2N2222
N-P-N EPITAXIAL PLANAR SILICON TRANSISTORS

PARAMETER MEASUREMENT INFORMATION

-50 v QO +20v

R
1KQ . 40 O
OUTPUT

0.01 pf 4.7K0N
Disc.

iNPUT O ® jI( ? @)

100 100 O

1 KQ
5w

> — N\ \N—-0 -s0v

WAVEFORM
AT POINT A

e (See Notes c and d)

=t by

OUTPUT

FIGURE 2. NON-SATURATED SWITCHING TIME MEASUREMENT CIRCUIT

NOTES: ¢. The input waveform is supplied by a mercury relay pulse with the following ch isties: 1, <1 nsec, ty < 1 nsec, PW = 15 nsec. Adjust RI
and the input pulse amplitude to obtain the specified voltage levels at Point A, -
d. Wavef are itored on a pling oscilloscope (t, < 0.8 nsec) using o 20002 probe.

1308 TEXAS INSTRUMENTS RESERVES THE RIGHT TO MAKE CHANGES AT ANY TIME
IN ORDER TO IMPROVE DESIGN AND TO SUPPLY THE BEST PRODUCT POSSIBLE.



TYPE 2N2369A
N-P-N EPITAXIAL PLANAR SILICON TRANSISTOR

o

L3

DESIGNED FOR VERY-HIGH-SPEED SWITCHING APPLICATIONS

*mechanical data

3 taos 2918 oia
o omo | y - 3- couecron THE COLLECTOR IS IN ELECTRICAL
T - ALL DIMENSIONS CONTACT WITH THE (ASE.
b o uhatss Omsswise
o o [ o SPECInED. ALL JEDEC T0-18 DIMENSIONS
.l AND NOTES ARE APPLICABLE.
Fu

*absolute maximum ratings at 25°C free-air temperature (unless otherwise noted)

Collector-Base Voltage . . e e e e e e e e e e e 40 v
Collector-Emitter Voltage (See No'e l) e e e e e e e e e e e e 40v
Collector-Emitter Voltage (See Note 2) . . . . . . . . .« .« « . . 15v
Emitter-Base Voltage . . S . 45v
Continuous Collector Current e e e e e e e e e e e . 200 ma
Peak Collector Current (See Note 3) .o . 500 ma
C Device Dissipation at (or below) 25°C Free Alr Temperoture (See No!e 4) 0.36 w
Continuous Device Dissipation at (or below) 25°C Case Temperature (See Note 5) . . 12w
Continuous Device Dissipation at 100°C Case Temperature . .o . 0.68 w
Operating Collector Junction Temperature . . . . . . . . . . . . . . .. 200°C
Storage Temperomre Range . . e e e e e —65°C to 200°C
Lead Temperature %s Inch from Cose for 60 Seconds e e e e e e e 300°C
*electrical characteristics at 25°C free-air temperature (unless otherwise noted)
PARAMETER TEST CONDITIONS MIN MAX UNIT
Vissjceo Collector-Base Breakdown Voltage Ilc=1W0ua, =0 40 v
Vigriceo Collector-Emitter Breakdown Voltage Ilc=10ma, lg=0, See Note 6 15 v
Visrjces Collector-Emitter Breokdown Voltage Ic =10 g, Vee =10 40 v
Visrjeso Emitter-Base Breakdown Voltage le=10pua, lc=0 4.5 v
lceo  Collector Cutoff Current Vee=120v, =0, Ta = 150°C 30 pa
Ices Collector Cutoff Current Vee=20v, V=0 04 Mo
lg Base Current Vee =20v, Vge =10 -04 Mo
Vee = 0.35v, Ic =10 ma, See Note 6 40
Vee=1v, |Ic=10mo, SeeNoteé 120
hee Static Forward Current Ve =04v, Ic=30ma, SeeNoteé 30
Transfer Ratio Vee=1v, Ic =100 ma, See Note 6 20
Ve =035v, Ic =10ma, T, =-55°C, 20
See Note 6
lsy=1ma, Ic=10ma 0.7 085 v
lg=3ma, Ic=30ma 115 v
Vee Base-Emitter Voltage ls=10ma, lc =100 ma 1.6 v
ls=1ma, Ic=10ma, T, =125°C 0.59 v
ls=1ma, Ilc=10ma, T,=-55°C 1.02 v
lg=1ma, |Ic=10ma, 0.2 v
Vegian  Collector-Emitter lg=3mg, Ic=30ma, 0.25 v
Saturation Voltage Ilg=10ma, Ic = 100 ma, 0.5 v
lb=1ma, Ic=10ma, T, =125° 0.3 v
S ——
el ot cten et Rt Vee=10v, lc=20ma, {=100M |5
e oy ! Ves=5v, k=0,  1=M0k 4 pt
NOTES: 1. This value applies when the base-emitter diode is shart-circuited. 4. Derate linearly to 200°C free-air temperature at the rate of 2.06 mw/(°.

2. This value applies between 10 ua and 10 ma collector current when the base-emitter 5. Derato linearly to 200°C case temperature af the rate of 6.85 mw/(°.

diode is open-circuited.
3. This value applies for PW =< 10 usec. Duty Cycle << 2%.
*Indicates JEOEC registered data .

. These porametars must be measured using pulse lechniques. PW = 300 usec,

°~ TEXAS INSTRUMENTS
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TYPE 2N2369A

N-P-N EPITAXIAL PLANAR SILICON TRANSISTOR

*switching characteristics at 25°C

free-air temperature

PARAMETER TEST CONDITIONSt MAX | UNIT
ton Turn-On Time Ic = 10 mo, lgyy = Ima, lgz) = —1.5 ma, 12 nsec
tor Turn-Off Time Vegotg = —1.5v, R =2501), See Figure 1 18 nsec
1, Storage Time Ic = lgyy = 10ma, lgz = ~10ma, See Figure 2 13 nsec
FVoltage and current values shown are nominal; excel voluas vary slightly with transistor parameters.
*PARAMETER MEASUREMENT INFORMATION
L [ RV
0 INPUT
220Q 0.1 f —J ————— 10%
3.3kQ ?7——‘\'\/\'—1—1(—? output ! ouTPUT
INPUT AN~ 9 I — 90%
<
:,3.3knq> 3080 bmton —1
{ 1 TURN-ON
Q ¢ 2300 pf 2300 pf )
2500 < (o.(lxzs pf 0.005 <[
) N0 u 700.] O 10%
" 1€ 3. ) INPUT
-V“t _3v ASve— ———
3 be i —— 10%
= | : OUTPUT
4 = - s
Vas 3 v for ton, +12 v for topt. ’-'o“-—‘
TURN-OFF
TEST CIRCUIT VOLTAGE WAVEFORMS
FIGURE 1— TURN-ON AND TURN-OFF TIMES
8900 0.1 ,f 0
0.1 pf AN ouTPUT INPUT
INPUT C AAA
LAY b Y =
b NQ
L swas }’_Qﬁ
<
2300 pf 2300 pf *6v
< H‘L" —L)
EE LI AN POINT “A"
p4 AVl
A3 s 4v
R 10 uf 10 pf L ]
oy Yo ! ouTpPUT
b ! — 90%
= ety —
TEST CIRCUIT VOLTAGE WAVEFORMS

FIGURE 2— STORAGE TIME

NOTES: a. The input waveforms are supplied by o pulse g

b. Cutput are

with the following ch s Lo = S0, 1, == Vnsec, PW = 300 nsec. Duty Cycle =< 2%.

d on an with the following ch i 1, =<1 nsec, I;, = 50 Q.

*Indicates JEDEC registered data

1316

TEXAS INSTRUMENTS RESERVES THE RIGHT TO MAKE CHANGES AT ANY TIME
IN ORDER TO IMPROVE DESIGN AND TO SUPPLY THE BEST PRODUCT POSSIBLE.



TYPES 2N2432, 2N2432A, 2N4138
N-P-N EPITAXIAL PLANAR SILICON TRANSISTORS

FOR LOW-LEVEL, HIGH-SPEED CHOPPER APPLICATIONS IN INVERTED CONNECTION

o Low Offset Voltage...0.4 mV Max (2N2432A)
o Llow ls...2 nA Max
o High Rated V., for Inverted Connection

ALSO USEFUL FOR LOW-LEVEL AMPLIFIER APPLICATIONS
® hg...30 Min ot 10,A

*mechanical data

e 3 wavs 2918 oua 1
omo_|

b =k
T

02:

3

=

L_gg
833

—o

hued o

2N2432 AND 2N2432A

ALL JEDEC T0-18 DIMENSIONS
AND NOTES ARE APPLICABLE.

THE COLLECTOR IS IN ELECTRICAL CONTACT WITH THE CASE

ALL DIMENSIONS ARE IN INCHES UNLESS OTHERWISE SPECIFIED

tas 8019
3 cone™

2N4138

ALL JEDEC T0-46 DIMENSIONS
AND NOTES ARE APPLICABLE.

i d mini The JEDEC registered

g lead diameter for the T0-46 is 0.012.

*absolute maximum ratings at 25°C free-air temperature (unless otherwise noted)

Collector-Base Voltage .

Collector-Emitter Voltage (See Note l)
Emitter-Collector Voltage (See Note 2)

Emitter-Base Voltage
Continuous Collector Current

o e e .

e e e e e e s

2N2432 2N2432A

2N4138

30V  45v
.o 30V 45v
. . . 15v 18y

15V 18v

. <—100mA —>

Continuous Device Dissipation at (or below) 25°C Free-Alr Tempercture (See Note 3) «—300 mW —>

Continuous Device Dissipation at (or below) 25°C Case Temperature (See Note 4)

Storage Temperature Range .

Lead Temperature %s Inch from Case for 10 Seconds

NOTES: 1. This value applies between 0 and 10 mA collector current when the emitter-base diede Is epen-circuited.
2. This value applies between 0 and 100 A emitter current when the collector-buse diode is open-circuited.
3. Derate linearly to 175°C free-air temperature at the rate of 2 mW/deg.
4. Derate linearly to 175°C case femperature af the rate of 4 mW/deg.

*Indicates JEDEC registered data.

<—600 mW —>
. . . =65°C t0200°C
. .<— 300°C —>

9961 HOYVW ‘18€899 S-1@ ANV

7961 HOUVW ‘Z9VZT9 $-1@ "ON SNILITING SIOVIdIY
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TYPES 2N2432, 2N2432A, 2N4138
N-P-N EPITAXIAL PLANAR SILICON TRANSISTORS

1326

*electrical characteristics at 25°C free-air temperature (unless otherwise noted)

2N2432
PARAMETER TEST CONDITIONS aNa138 |2N2432A |y
MIN MAX | MIN MAX
Vigrjcao  Collector-Base Breakdown Voltage lc =100 pAle = 0 30 45 v
Vigrjceo  Collector-Emitter Breakdown Voltage [Ic = 10mA, lg =0, See Note 5 30 45 v
Vigrieco  Emitter-Collector Breakdown Voltage le =100 A, lg =10 15 18 v
Ve = 25V, lg = 0 10 nA
Icso Collector Cutoff Current Vea = 40V, 1. =0 TN
Vee = 25V, Ve =0 10 nA
Vee =25V, Ve =0, Ta = 125°C 250 nA
lces Collector Cutoff Current Vee =40V, Ve = 0 101 nA
Vee =40V, Ve =0, Ta = 125°C 250 | nA
leso Emitter Cutoff Current Vg =15V, Ic =0 2 2| nA
. Vgc =15 V, Vec = 0 2 2 nA
lees Emitter Cutoff Current Vee = 15V, Voo =0, T =% 200 200 | oA
o , Vcs =35V, |c =10 [.I.A 30 30
h Stat d ;
e tatic Forward Current Transfer Ratio Ve =5V, lo=1Tmh 50 50
Static Forward Current Transfer Ratio _ _
higging (Inverted Connection) Vee =5V, le=02mA 2 3
Vceisoty  Collector-Emitter Saturation Voltage | 1p = 0.5 mA, Ic = 10 mA 0.15 0.15 v
. lg = 200 A, Ie =0, See Figure 1 0.5 04| mV
Veciorsy  Offset Voltage (Inverted Connection) b= Tmh =0, e Figure | 1 07 | mv
Small-Signal Emitter-Collector lg=1mA, =0, lo = 100 uA, 20 T
Toclon)  On-State Resistance f=1kHz, See Figure 2
Small-Signal Common-Emitter _ _ _
[hel Forward Current Transfer Ratio Vee =5V, lc=1mhA, f=20MH: 1 1
Common-Base Open-Circuit _ _ _
Cobo Qutput Copacitance Ves =0, le=0, f = 140 kHz 12 12 | pF
s Collector-Bose Copacitance Vea =0, =0 1= M 12 ]| e
Common-Base Open-Circuit _ _ _
Gibo Input Capacitance Ve =10, Ic=0, f = 140 kHz 12 12| pf
Cob Emitter-Base Capacitance Ve =0, le =0, Sfee=N:t:‘21' 12 12 | pF
NOTES: 5. This p must be d using pulse techniques. 1, = 300 ps, duty oycde < 2%.
6. C.p, and (g, are d using three-terminal hni with the third electrode (emitier or collector respectively) guarded.
PARAMETER MEASUREMENT INFORMATION
See See le =100 pA
. Note . Note f=1khz
(. ° [
fec(on) =|i
e
FIGURE 1 FIGURE 2
MEASUREMENT CIRCUIT FOR OFFSET VOLTAGE Mzﬁiﬁg:ﬁ:‘;ﬁlﬁ:}: ;g:,g:m:?'

NOTE a: The voltmeter must have high enough impedance that halving the value of the voltmeter impedance does not change the measured value.
*Indicates JEDEC registered data.

16



168

TYPES 2N2432, 2N2432A, 2N4138
N-P-N EPITAXIAL PLANAR SILICON TRANSISTORS

TYPICAL CHARACTERISTICS

2N2432, 2N4138
EMITTER-COLLECTOR VOLTAGE vs BASE CURRENT

50
\ N i =2.5ma
40 .
\ \\IE =1mA \ Ta =25°C
30 \ \
> \ \\ J g =0.5 mA
20 g
] B N
s e = 0.1 mA dihh\ N
8 10 P~—g <
3 =0 Tt—l ~~._::::::
s 0
k] —’-‘ p—
% \\NJ g =TT
Y‘_ -10 // Sl —
g / ‘;\ -IE =-0.1 mA
'f 20 /’ % \\-ls =-0.5mA
0 =30 / ™ Llg = -1 mA
N d d
/ / | e = -2.5mA
-40 / /,
-50
0.1 0.2 0.4 0.7 1 2 4 7 10
|g — Base Current — mA
FIGURE 3
2N2432A
EMITTER-COLLECTOR VOLTAGE vs BASE CURRENT
* \ |I ”2 5mA
=4£.9 m,
\ \§= 1 mA \ Ta= 25°C
5 50 S \ \
€
Ig=0.
! 2 N \\ /\E 0-5 mA
o N
g NLA TN \\
3 le= 0.1 mA N
§ le=0 M~
2 0
k? / \>< 4 g
8 -0 - e
z AT L
i /r\ N —lg=-0.1mA
120 7 Ig= -0.5 mA
N 1lg=-0.5m.
e <
> 30 b /] ‘\\-lp-l mA
// | 1g=-2.5mA
-40 V4
-50 /
0.1 0.2 0.4 0.7 1 2 4 7 10

lg — Base Current —mA
FIGURE 4
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TYPES 2N2432, 2N2432A, 2N4138
N-P-N EPITAXIAL PLANAR SILICON TRANSISTORS

Icgs — Collector-Emitter Cutoff Current — nA

Vec(ots)— Emitfer-Collector Offset Voltage — mV

'i'YPICAI. CHARACTERISTICS

2N2432, 2N4138

EMITTER-COLLECTOR OFFSET VOLTAGE

vs
BASE CURRENT

5
lg=0
4
Ta=125°C
3 A ~
/
2 A
Y
1 Ta =-55°C
|i Ta=25°C
0 |
0.1 0.2 0.4 0.7 1 2 4 7 10
g — Base Current — mA
FIGURE 5
2N2432A
COLLECTOR-EMITTER CUTOFF CURRENT
vs
FREE-AIR TEMPERATURE
100
F Vae = 0 —=ce 240V
1| | T
Vce =30V
10
i :L/cg =. 20V =
11 |
) < Vce = 10V
=_Vce =5V =
N |27 YL
0.1
~ z
AV,
0.01
0.001 25 50 75 100 125 150
Ta — Free-Air Temperature — °C

FIGURE 7

Vec(ots)— Emitter=Collector Offset Voltage — mV

oo

2N2432A
EMITTER-COLLECTOR OFFSET VOLTAGE

vs
BASE CURRENT

Ta=125°C
~

2

Ta= 25°C
L1

" Ta = -55°C

.1 0.2 0.4 0.7 1 2 4 7 10

lg — Base Current — mA
FIGURE 6

2N2432, 2N2432A, 2N4138
EMITTER-COLLECTOR CUTOFF CURRENT

vs
FREE-AIR TEMPERATURE

100
< FVec =0 ¥ t 1 >
< 4 T
I 1 Vec =15V —
€ 10
£ Vec =10 V=3
I5] 1 T N 27
- 11 1 2L
‘s Vec =5V
g e
U AY -
‘3 \\ 2L |
K} s
©° 0.1
! ===
5 2z
£ (I V4
‘f 0.01
“
O
A&
0-001 55 50 75 100 125 150

Ta — Free-Air Temperature — °C
FIGURE 8
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TYPES 2N2432, 2N2432A, 2N4138
N-P-N EPITAXIAL PLANAR SILICON TRANSISTORS

TYPICAL CHARACTERISTICS

2N2432, 2N2432A, 2N4138 2N2432, 2N2432A, 2N4138

STATIC FORWARD CURRENT TRANSFER RATIO STATIC FORWARD CURRENT TRANSFER RATIO
vs vs
COLLECTOR CURRENT COLLECTOR CURRENT
1900 TR FH 190 T
27 Ee. . note s FHF Ta < 75°C T £700 L Ta=2%C
ee Note =75 = 5 —1
£ 1] Al 1 Taz )&eC 2 =T See Note 5
5 400 5 400 Veg =5,V
% ] e < ce =5y Veg =10V
4 et 2l Ta = 25°C §
- e e -
£ 20 I % 200
£ 111 E Veg =1V
[v] 11 (V]
2 100 2 100
E 70 H [ Vee = 0.5V]
K 5 s 70 m
] 9 1
5 40 [ 5 40 T
"I' = "l' Veg =0.2V
Y 20 & 20
- =
10 0
0.001 0.01 0.1 1 10 100 0.01 0.040.1 0.4 1 4 10 40 100
Ic — Collector Current — mA I — Collector Current — mA
FIGURE 9 FIGURE 10
2N2432, 2N4138 2N2432A
STATIC FORWARD CURRENT TRANSFER RATIO STATIC FORWARD CURRENT TRANSFER RATIO
(INVERTED CONNECTION) (INVERTED CONNECTION)
vs vs
EMITTER CURRENT EMITTER CURRENT
5 T TTTT 10
=5V
o Vee =
5 T 5’
& T, = 125°C & Vec =5V
E 4 L bt ; 8
3 = H ‘G
§ T,=75°C 4,—:' —h E 5
i~ T a5 = Ta = 75°C Ta = 125°C
< : o € N
g3 — — . : 2 6 H
- = - 0, -
3 §:=:ﬂ L ”,_-' T,=-55°C 3 e
. -
T P s 5 —m ™ g, Ta = 25°C
9 — S HTI sy
52 sl £ =1 bl
- I s = 157 o B < 1| e
2 o 11 L
3 5 3
(7] A L
[ T 2 mnl
Z I
< .c& 1
0 0
0.01 0.04 0.1 0.4 1 4 10 0.01 0.04 0.1 0.4 1 4 10
g — Emitter Current — mA lg — Emitter Current — mA
FIGURE 11 FIGURE 12
NOTE 5: This p must be d using pulse techniques. o = 300 ps, duty cycle < 2%.
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TYPES 2N2432, 2N2432A, 2N4138
N-P-N EPITAXIAL PLANAR SILICON TRANSISTORS

TYPICAL CHARACTERISTICS

2N2432, 2N2432A, 2N4138 2N2432, 2N2432A, 2N4138
BASE-EMITTER VOLTAGE BASE-COLLECTOR VOLTAGE
vs Vs
. COLLECTOR CURRENT : EMITTER CURRENT
|| ‘ I 1] I
0.9 IIAAAI 0.9 <1
Ta = -55°C " L 11-IH Ta =-55°C| | LY R
> ot t1 4+ > 0.8 1 —1 -
0.8 - . < %4
| Zep | _,’—r A ’
2 0.7 F . % 0.7 hsoc =5‘F4 4 4
£ gl 3 Tae2ve LA b
2 0.6 5 > 0.6 |_Zmtastaetie=t 1
5 g 1a=75°c | LT 1 LI
E 0.5 o 0.5 H /"
© =
2 0.4 3 o.4[Ta= 1255 L]
3 3 —
| 0.3 | 0.3 B H
w
> 0.2 £ 0.2} Vec =1V --=es - v
Vec=5V e =
0.1 011 € _1AVac
=10V Vg =10 V===
0 IR ERII] 0 L T YT
0.1 0.4 1 4 10 0 100 0.1 0.4 1 4 10 40 100
Ic — Collector Current — mA lg — Emitter Current —mA
FIGURE 13 FIGURE 14
2N2432A 2N2432A
COLLECTOR-EMITTER SATURATION VOLTAGE COLLECTOR-EMITTER SATURATION VOLTAGE
vs vs
> COLLECTOR CURRENT . COLLECTOR CURRENT
l 0.7 le _... (% —1'c
g e g "
2 04 3 0.4
[ o f
3 =
5 0.2 ‘ g 0.2
a v, 7 A Tp=125°C
£ o1 774 £ oo —_—I:HIIII Ta=75°C “
R T, = 75°C 1 z HHT ===
5 0.07 FTa 2125°C 4 4 0.07 =3
2 Tp = -55°C 2 T, = -55°C
s S| s Ta=2s°c|[[{Ta= =55
3 0.04 Tos25°C 3 0.04 A
I |
3 0.02 E 0.02
5] 5]
> 0.01 > 0.0
0.1 0.4 1 4 10 40 100 0.1 0.4 1 4 10 40 100
Ic — Collector Current — mA |¢ — Collector Current — mA
FIGURE 15 FIGURE 16
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TYPES 2N2432, 2N2432A, 2N4138
N-P-N EPITAXIAL PLANAR SILICON TRANSISTORS

TYPICAL CHARACTERISTICS

2N2432, 2N4138
SMALL-SIGNAL EMITTER-COLLECTOR ON-STATE RESISTANCE

vs
G BASE CURRENT
| 1000
— I -
400 [—le = 100 pA
K [ f =1kHz
L
2
2 100
3
o S
5 4 \:e
K NN
D RN = 950,
S N \TA; 251C
£ 10 T, =125°C
& T E -55°C S
I 4 &
B
R
1
0.1 0.2 0.4 0.7 1 2 4 7 10
lg—Base Current — mA
FIGURE 17
2N2432, 2N2432A, 2N4138
EMITTER-BASE CAPACITANCE
vs
EMITTER-BASE VOLTAGE
8 —
|c =0
w 7 f=1MHz
PR N Ta= 25°C
g ¢ N See Note 6
s "N
g 5 N
S N
e 4
8 N
L N
23
= N
& .'~,\
12
ki
(V)
1
0
0.1 0.4 1 4 10 40
Ves — Emitter-Base Voltage — V
FIGURE 19
NOTE 6: Cy, and (g, are d using three-ferminal hnigy

2N2432A
SMALL-SIGNAL EMITTER-COLLECTOR ON-STATE RESISTANCE
vs
9 1000 BASE CURRENT
8 e =0
¥ le = 100 pA
K] f o= 1kHz
©
5
42 100
<
(¢}
]
g © N\
3 \\
bs NN Ta = 125°C
2 10 ~——}
uf HES
i1
4
= Ta = 25°C !
o P
bt Ta = -55°C
hlI
, 1]
0.1 0.2 0.4 071 2 4 7 10
|lg — Base Current — mA
FIGURE 18
2N2432, 2N2432A, 2N4138
COLLECTOR BASE CAPACITANCE
vs
COLLECTOR-BASE VOLTAGE
8 |5 =0
7 f=1MHz
w.
h Ta = 25°C
3 6 See Note 6
c
o
3 s \\
2 N
o \~
(V) Ny
2 4 -~
$ g
s N
3 3 .
2 N
S _—
|
2
Yo
0
0.1 0.4 1 4 10 40
Veg— Collector-Base Voltage —V
FIGURE 20

with the third electrode (emitter or collector respectively) guarded.

TEXAS INSTRUMENTS RESERVES THE RIGHT TO MAKE CHANGES AT ANY TIME
IN ORDER TO IMPROVE DESIGN AND TO SUPPLY THE BEST PRODUCT POSSIBLE.
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TYPES 2N2483, 2N2484
N-P-N PLANAR SILICON TRANSISTORS

FOR LOW-LEVEL, LOW-NOISE,
HIGH-GAIN, AMPLIFIER APPLICATIONS
o Guaranteed Low-Noise Characteristics

at 100 Hz, 1 kHz, and 10 kHz
[ ] High V(n)czo ...60 V Min
e D-C Beta Guaranteed at I. =1 A (2N2484)

*mechanical data

3 1ea0s 308 o1a -
ane
° s |- THE COLLECTOR IS IN ELECTRICAL
"—"_ - CONTACT WITH THE CASE.
0230 0195
0% as =X
| 4 = ALL JEDEC T0-18 DIMENSIONS

Lom] AND NOTES ARE APPLICABLE.

*absolute maximum ratings at 25°C free-air temperature (unless otherwise noted)

Collector-Base Voltage . . . . . .

Collector-Emitter Voltage (See Note 1) . . . . . . . . .
Emitter-Base Voltage

Continuous Collector Current

Continuous Device Dissipation at (or below) 25°C Free-Air Temperature (See Note 2)

Continuous Device Dissipation at (or below) 25°C Case Temperature (See Note 3)
Continuous Device Dissipation at 100°C Case Temperature .

Storage Temperature Range . . . . . .

Lead Temperature %s Inch from Case for 10 Seconds .

NOTES: 1. This value applies when the base-emitter diode is open-circuited.
2. Derate linearly to 200°C free-air temperature at the rate of 2.06 mW/deg.
3. Derate linearly 1o 200°C case temperature ot the rate of 6.85 mW /deg.

*Indicates JEDEC registered data

. 60V

. 60V
6V

50 mA

. 036 W
1.2wW

. 0.68W

. —65°C to 200°C

300°C

Y8YTINT ‘€8VINT S3IdAL

£961 ¥39W3Ld3S ‘00€0149 S-1d 'ON NIL31ING

€961 ¥3ITOLD0 QISIATY '6TLSY9 S-1G "ON NILITING SIDVIdIY

867 T EXAS INSTRUMENTS
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POST OFFICE BOX 5012 « DALLAS, TEXAS 75222

1337



TYPES 2N2483, 2N2484

N-P-N PLANAR SILICON TRANSISTORS

*electrical characteristics at 25°C free-air temperature (unless otherwise noted)

2N2483 2N2484
PARAMETER TEST CONDITIONS MIN MAX | MIN MAX UNIT
Collector-Base
Visiceo preqkdown Voltage le=10pA =0 60 60 v
Visczo ;f;':ﬂ,‘fwf:",}':;;ge le=10mA ly=0, SeeNoted 60 60 v
Emitter-Base _ .
Visieso Breakdown Voltage le=10p lc=0 § 6 v
Vg =45V, lg=10 10 10 | nA
Icgo  Collector Cutoff Current Ve =BV, =0, T = 150°C M 10 | A
leso Emitter Cutoff Current Ve =5V, Ilc=0 10 10 | nA
Vee =5V, |c=][LA 30
Ve =5V, Ic=10puA 40 120 | 100 500
Vee =5V, Ilc=10uA T,=-55°C 10 20
h Static Forward Current Vee =5V, Ic = 100 A 75 175
% Transfer Ratio Ve =5V, o= 3500 A 100 700
Ve =5V, Ic=1mA 175 250
Vee =5V, Ic=10mA, SeeNote4 500 800
Vee Base-Emitter Voltage Vee =5V, Ic =100 A 0.5 07 | 05 0.7 v
Collector-Emitter
Vst Styration Voltage s =100 A, Ic = 1 mA 0.3 035 | v
Small-Signal Common-Emitter
Mo impot ,“?Pedam 15 13|35 7 | ko
Small-Signal Common-Emitter Vee =5V,
hre Forward Current Transfer Ratio 80 450 (150 900
Small-Signal Common-Emitter Ilc =1mA,
Bro  Reverse Voltage Transfer Ratio 8x10* 8x10+
Small-Signal Common-Emitter f= 1kHz
hoo Output Admittance 30 40 | pumho
h Small-Signal Common-Emitter Vee =5V, Ilc=50uA f=5MHiz 24 3
Ihee Forward Current Transfer Ratio | v, = 5V, 1c = 500 A, £ = 30 MHz 2 2
Common-Base Open-Circuit
Coo  Quiput Copaitance Ve =5V, le=0, =140k 6 6| of
Common-Base Open-Circuit _ _ _
(n” Input (aputitunte vEg =05 V, Ic = 0, f = 140 kHz 6 [ pF
*operating characteristics at 25°C free-air temperature
2N2483 2N2484
PARAMETER TEST CONDITIONS TMAX MAX UNIT
— . Vee =5V, Ic=10uA Rs =10k,
NF Average Noise Figure Noise Bandwidth = 15.7 kHz, _See Note § 4 3 dB
Vee =5V, Ilc=10puA Rs =10kQ,
f= 100 Hz, Noise Bondwidth = 20 Hz 15 10 dB
. Vcs =35V, |c =10 [.LA, Re = 10 kﬂ,
NF Spot Noise Figure = 1kHz,  Noise Bandwidth = 200 Hz 4 3 d8
Vee =5V, Ic=10puA Rs =10k, 3 2 a8
f = 10 kHz, Noise Bandwidth = 2 kHz
NOTES: 4. These p must be d using pulse -y = 300 us, duty cycle < 1%.

5. Average Noise Figure is measured in an amplifier with response down 3 dB of 10 Hz and 10 kHz and a high-frequency rolloff at 6 dB/octave.

*Indicates JEDEC registered data
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Icgo — Collector Cutoff Current — nA

Vgg = Base - Emitter Voltage — V

TYPES 2N2483, 2N2484
N-P-N PLANAR SILICON TRANSISTORS

TYPICAL CHARACTERISTICS

2N2483 2N2484 2N2484
COLLECTOR CUTOFF CURRENT STATIC FORWARD CURRENT TRANSFER RATIO
vs vs
FREE-AIR TEMPERATURE COLLECTOR CURRENT

g

~
8

—_ = °C
= 125

Vee =5V M I
See Note 4

a
o
o

et} A= 75°C N

g

°C
anina
|

W

hgg — Static Forward Current Transfer Ratio
38
\
\
v
2
e
o
1
!
\
Y
Y

A &
c o
=

Ta — Free-Air Temperature — °C
FIGURE 1

10
0.001 0.01 0.1 0.4 1 4 10
I¢ = Collector Current — mA
FIGURE 2

2N2484
STATIC FORWARD CURRENT TRANSFER RATIO

vs
400 COLLECTOR CURRENT
e LolEe ML
= asob
S See Note 4 Vee = 10 V|
5 a0 | |
g s Yee =5y
-
+= 250
4
£
2 200
o
z
£
v
5 150
a
|
4
-~
100
0.001 0.01 0.1 0.4 1 4 10
I¢ = Collector Current — mA
URE 3
2N2483, 2N2484 2N2483, 2N2484
BASE-EMITTER VOLTAGE COLLECTOR-EMITTER SATURATION VOLTAGE
vs vs
FREE-AIR TEMPERATURE FREE-AIR TEMPERATURE
1.0 T v >
Vee =5V 1
.9 &
4 g 4
0.8 K
NN E
0.7 \\ ﬁ 1 A
'/, 10 mAS
c s
0.6 ] 17,"4_ 5 —+ 0.5 mAr \c
\\ /c\~'\ 0.4 i
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0.4 NN ; \g= 01 mAY
-0y = A,
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Ta — Free-Air Temperature — °C Ta = Free-Air Temperature — °C
FIGURE 4 FIGURE 5
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TYPES 2N2483, 2N2484
N-P-N PLANAR SILICON TRANSISTORS

1340

hie =— Input Impedance — kQ

hre — Reverse Voltage Transfer Ratio

TYPICAL CHARACTERISTICS

2N2484

SMALL-SIGNAL COMMON-EMITTER
FORWARD CURRENT TRANSFER RATIO

2N2484

SMALL-SIGNAL COMMON-EMITTER
INPUT IMPEDANCE

vs
COLLECTOR CURRENT

Vs
COLLECTOR CURRENT 1600
1000 Veg =5V
o 700
= f=1kH:
400 P~ N 3 z
~SH & 400 i LT
100 \\’ESE ;:‘ L—1""] \N:
= = = EE B Nagl
= /) L—1""] ma
40 g 200 I
5 L
N N S L h-‘ el
MNED T /“(‘ \ By
0 B ) g 1® \=Ta = 125°C |
19 S \=1, =75°C {
S S 70 Ta =75 0
4 Q\ CX E =T, =25°C i
RSum O 7 40 =T, =0°C
1 N T = T, = -55°C |
&
0.4 | 20
[Vee =5V .
f=1kHz <
0.1 0 L '0'04 10
.01 040 0.4 1 4 0 0.01 0.04 0.1 0.4 1 4 10
Ic — Collector Current — mA lc — Collector Current — mA
FIGURE 6 FIGURE 7
2N2484 2N2484
SMALL-SIGNAL COMMON=-EMITTER SMALL-SIGNAL COMMON-EMITTER
REVERSE VOLTAGE TRANSFER RATIO OUTPUT ADMITTANCE
vs vs
1 COLLECTOR CURRENT COLLECTOR CURRENT
3 1000 =
10 Veg =5V Veg =5V i
4x1072 [i= ll kHz o L '
2
-2
10 < g i
a3 B |
4107 . 100
-
\‘\ N ;\ g 0 :
1073 1 E AL
L = ===E 2 A
4x10 ~ Ta -ILI.I ﬁ §- "/
S E— S 10}, =125°C =
-4 NN Ty = 25°C I e
10 = = o FTa =25°C1 L
4x10” To=-55°C) & 4 = sssec T
[t—1
107 1
0.01 0.04 0.1 0.4 1 4 10 0.01 0.04 0.1 0.4 1 4 10
Ic — Collector Current — mA |c — Collector Current — mA
FIGURE 8 FIGURE 9
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TYPES 2N2483, 2N2484
N-P-N PLANAR SILICON TRANSISTORS

TYPICAL CHARACTERISTICS

2N2484 2N2483, 2N2484
SMALL=-SIGNAL COMMON-EMITTER COMMON-BASE OPEN-CIRCUIT OUTPUT CAPACITANCE
FORWARD CURRENT TRANSFER RATIO AND COLLECTOR-BASE CAPACITANCE
2 vs vs
o‘cz COLLECTOR CURRENT COLLECTOR-BASE VOLTAGE
5 8
3 f =30 MHz EALAAN e=0
£ |Ta=25C // cE - 5 | f=140khz
= | At -
T . ;/ 1 Vee =5 VN Ta =25°C
2 N /,/ & | See Note 6
6 ,// A
°
-1 w [~
3, é/ r‘ 5 =y
2 / NN C
~— N “obe
§ ,/ ¢ 4 — I~ ]
= o ™~
|.§ / & NN \\
P LA g . i By
o o N
€ O Ceb N b
g \'\\ \\
v 2 ™
o
g ! ™~
a3
1 1
©
&
0 0
1L on 02 04 071 2 4 700 0.1 0.4 1 4 0 40
= Ic — Collector Current — mA Vcp — Collector-Base Voltage — V
FIGURE 10 FIGURE 11
2N2483, 2N2484
COMMON-BASE OPEN-CIRCUIT INPUT CAPACITANCE
AND EMITTER-BASE CAPACITANCE
vs
EMITTER-BASE VOLTAGE
8 e
f =140 kHz
7 |1, = 25°C
See Note 6
6 Seuny Cibo
N S Y
] I
| Ceb N ‘\\
N
2, NN
2 \
= N
S 3
o
v
2
1
0
0.01 0.04 0.1 0.4 1 4
Vgg — Emitter-Base Voltage — V
FIGURE 12
NOTE 6: (., and C , are d using three-terminal hniques with the third elecirode (emitter or collector respectively) guarded. C.p, o and (., are measured

with the third terminal flating.
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TYPES 2N2483, 2N2484
N-P-N PLANAR SILICON TRANSISTORS

TYPICAL CHARACTERISTICS

2N2484 2N2484
AVERAGE NOISE FIGURE SPOT NOISE FIGURE
vs vs
GENERATOR RESISTANCE FREQUENCY
20 20 -
Veg =5V \ Vee =5V
18 | Noise Bandwidth = 15.7 kHz 18 N T, = 25°C
T, = 25°C "
16 | see Note 5 £
] I,
14
| T i N
g g fleziOnA 2 Ic = 1mA
B q 9 Ut Rg = 1kQ
s / 310 a
g 10 4 v N IRELRULLL
k] /1 T . \ = 100 yA
@ 8 / A > HlRg= 5kQ
- 2 AN A lo, R
3 w NI Ic = 10pA
< N v z \ )
| SN o N L - v
.4 MWlin N :> q
% c=100pA L N ) ) WK ™
2 NN AL ~ L
0 '\-.._: H L1 °
0.1 0.4 1 4 10 40 100 0.01 0.1 0.4 1 4 10 40 100
RG — Generator Resistance — kQ f — Frequency — kHz
FIGURE 13 FIGURE 14

NOTE 5: Average Noise Figure is measured in an amplifier with response down 3 dB af 10 Hz and 10 kHz and a high-frequency rolloff at 6 dB/octave.

THERMAL INFORMATION

CONTINUOUS DEVICE DISSIPATION

vs
FREE-AIR TEMPERATURE CASE TEA:;ERATURE

CONTINUOUS DEVICE DISSIPATION

400 1.6
:
| 350 Lo
5 \ 2
% 300 \ § 1.2
2 \ a
o 250 S 10 S
$ \ 3 \
>
o [=)
& 2 N
S 200 s 0.8
3 \ g AN
3 _E_ \
£ 150 S 0.6
5 3 N
H 5 AN
LY E 0.4 \\
] 50 | 0.2 S
|
. o
o 0 0
0 25 50 75 100 125 150 175 200 0 25 50 75 100 125 150 175 200

Tao — Free~Air Temperature — °C Te — Case Temperature — °C

FIGURE 15 FIGURE 16
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TYPE 2N3010
N-P-N EPITAXIAL PLANAR SILICON TRANSISTOR

SFo

DESIGNED FOR EXTREMELY HIGH-SPEED SWITCHING APPLICATIONS

AND NOTES ARE APPLICABLE. |

g3

[
Em
M
* z3
mechanical data z2
oo

3 eaos S0 o oo N 2

b THE COLLECTOR IS IN ELECTRICAL J’ 1 '. “

—= sk 3-couscros CONTACT WITH THE CASE. S

T = - ALL DIMENSIONS ARE §

% :ﬁ% < Am UNLESS OTHERWISE N

_— =9 sy T ALL JEDEC T0-18 DIMENSIONS i z

>

4

[=]

z

2

2

*absolute maximum ratings at 25°C free-air temperature (unless otherwise noted)

Collector-Base Voltage . . e £ 2
Collector-Emitter Voltage (See Note 'I) S ) R
Collector-Emitter Voltage (See Note 2) e e e e e e e e e e e e e e e e e 6v
Emitter-Base Voltage . . . e e e e e e e e e e e e e e e e e e 4v
Collector Current . . . v+ e « o 50ma
Total Device Dissipation at (or below) 25°C Free-Alr Temperature (See Note 3) e e . . . . 03w
Operating Collector Junction Temperature . . . . . . . . . . . . . . . « . . . 200°C

Storage Temperature Range . . . . . . . . . « « « « . . . . . .—65°C to +200°C

*electrical characteristics at 25°C free-air temperature (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN MAX | UNIT
BVcso  Collector-Base Breakdown Voltage lc =10ua, Ig=0 15
BVceo  (Collector-Emitter Breakdown Voltage | Ic = 10ma, Ig = 0. See Note 4 6 v
BVces  Collector-Emitter Breakdown Voltage | Ic = 10u0, Ve =0 n v
BVeso  Emitter-Base Breakdown Voltage le=10p0, Ic=0 4 v
V¢E=llv, Vee =0 10 pma
lces Collector Cutoff Current Vee =5v, V= 0 100 na
Vee =5v, V= 0, TA = 85°C 5 pa
Ig Base Current Vee =1y, Ve =10 -10 pa
Vee = 04v, Ic = 1 ma, See Note 4 15
hee Static Forward Current Transfer Ratio | Vg = 0.4v, Ic = 10 ma, See Note 4 25 125
ch =04v, Ilc = 30 ma, See Note 4 15
= 0.1 ma, Ic = 1 ma, See Note 4 068 0.85 v
Vee Base-Emitter Voltage l. =1ma, Ic = 10ma, See Note 4 075 095 v
ls=3ma, Ic = 30ma, See Note 4 1.30 v
Ig = 0.1ma, Ic = 1 ma, See Note 4 0.25 v
Veegsat) Collector-Emitter Saturation Voltage :: ; ;x:z :2 ; ;: ::: :‘: :::: : g;: :
lg=1ma, Ic = 10ma, T, = 85°C, See Note 4 0.40 v
e Y= =t |
Go o Camanane Vo =5v, k=0, =140k 0 | o
Go f::m:pﬁsi:u:f: el Ve =05v, Ic=0, =140k 20 | o
NOTES: 1. This value applies when the base-emitter dicde is short-circuited.
2. This value applies between 10 ua and 10 ma collector current when the b itter diode is open-circuited.

3. Derate linearly to 200°C free-air temperature at the rate of 1.71 mw/(°.
4. These parameters must be measured using pulse techniques. PW = 300 usec, Doty Cycle << 2%.
*Indicates JEDEC registered data.

TEXAS INSTRUMENTS 1401
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TYPE 2N3010

N-P-N EPITAXIAL PLANAR SILICON TRANSISTOR

*switching characteristics at 25°C free-air temperature

PARAMETER TEST CONDITIONSt MAX UNIT
. Ic =10 ma, lgm = 2mu, vBE(om =1 v,
ton Turn-on Time R, = 84 2, See Figure | 12 nsec
lc =10 ma, lgyy = 1 ma, lgz = —1 ma,
tost Turn-off Time R, = 84 9, See Figure 1 12 nsec
t, Storage Time Ic = 6 ma, lgyy = 5ma, lgzy = — 5 ma, See Figure 2 6 nsec
FVoltage and current values shown are nominal; exact values vary slightly with transistor parameters,
*PARAMETER MEASUREMENT INFORMATION
Vee =+1 Ov
Vgg ==1v Vgg =+5 v
Ves 50 Q 500 Q OV —- -0
é_qm_. OUTPUT INPUT |
0.1 pf 0 ' i
34Q
| :C- tort
0.1 uf ] ton & |
INPUT : !
i OUTPUT 10%
50Q 90%
TEST CIRCUIT VOLTAGE WAVEFORMS
FIGURE 1 — TURN-ON AND TURN-OFF TIMES
0.1 uf 430Q 0.1 4f 0
oA | OUTPUT - 10%
500 Q | ) INPUT
INPUT —— S
500 3$ 3309 3500
b3 “33y === =
$s500Q | OUTPUT
<
1 . i€ )+ + ! - 90%
52yo 0.1 0.1 pf 2_3‘v bt —f
=

TEST CIRCUIT

FIGURE 2 — STORAGE TIMES

VOLTAGE WAVEFORMS

NOTES: a. The input waveforms are supplied by a pulse with the following ch

ies: Toyy = 5092, 1, << 1 nsec, PW == 100 nsec.

b. Output waveforms are monitored on an oscilloscope with the following characteristics: 1, << 0.4 nsec, I, =50

*Indicates JEDEC registered data.
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TYPE 2N3013
N-P-N EPITAXIAL PLANAR SILICON TRANSISTOR

o

DESIGNED FOR VERY-HIGH-SPEED, HIGH-CURRENT SWITCHING APPLICATIONS

*mechanical data

3 Leaps 9012 oia . 0,100
0.050~] 3~ COLLECTOR
2% 1 THE COLLECTOR IS IN ELECTRICAL
[ R ). CONTACT WITH THE CASE.
[l !
SA7 /%‘,3‘%5 ALL JEDEC T0-52 DIMENSIONS
0100 UNC B sons  AND NOTES ARE APPLICABLE.
2 - BASE . ARE IN INCHES
- Q) 45 unum:l;ml

3=

*absolute maximum ratings at 25°C free-air temperature (unless otherwise noted)

Collector-Base Voltage . . . e e e e e e e e e e e e e . 40 v
Collector-Emitter Voltage (See Noie 'I) . . 40 v
Collector-Emitter Voltage (See Note 2) e e e e e e e e e . 15v
Emitter-Base Voltage . . . e e e e e e e e e e e e e e e . 5v
Collector Current, Continuous . . 200 ma
Collector Current, Peak (See Note 3) 500 ma
Total Device Dissipation at (or below) 25°C Free-Alr Temperoture (See Note 4) . 036w
Total Device Dissipation at (or below) 25°C Case Temperature (See Note 5) . 1.2w
Total Device Dissipation at 100°C Case Temperature Coe e . . . 068w
Operating Collector Junction Temperature . e e e e e e e e e . . . 200°C
Storage Temperature Range . . . . . . . . . . . . . . . . . . " _65°C to +200°C
*electrical characteristics at 25°C free-air temperature (unless otherwise noted)
PARAMETER TEST CONDITIONS MIN MAX | UNIT
BVceo  (Collector-Base Breakdown Voltage Ic =100 pg, lg = 40 v
BVceo  Collector-Emitter Breakdown Voltage | Ic = 10ma, g =0, See Note 6 15 v
BVces  Collector-Emitter Breakdown Voltage | Ic = 100 pa, Vg = 40 v
BVego  Emitter-Base Breakdown Voltage le=100pa, Ic=0 5 v
ch 20 v, Vgg =0 0.3 pa
| Coll
ces ollector Cutoff Current Vee = 0v, Ve =0, Ta = 125°C 40 na
lg Base Current Vee =20V, Vg =0 -0.3 pa
Vee = 04v, Ic = 30ma, See Note 6 30 120
b Static Forward Current Vee = 0.5v, Ic = 100 ma, See Note 6 25
FE Transfer Ratio Vee = 1v, Ic = 300 ma, See Note 6 15
Vee = 04v, lc =30ma, To = —55°C See Note 6| 12
Is=3ma, |Ic=30ma, See Note é 0.75 0.95 v
Vee Base-Emitter Voltage lg=10ma, Ic = 100 ma, See Note 6 1.20 v
lg = 30ma, Ic = 300ma, See Note 6 1.70 v
lg=3ma, Ic = 30ma, See Note 6 0.8 v
Vegiear Collector-Emitter lg = 10ma, Ic = 100 ma, See Note 6 0.28 v
! Saturation Voltage g = 30ma, Ic = 300 ma. See Note 6 0.50 v
lg=3ma, Ic=230ma, Tn = 125°C, See Note 6 0.25 v
Small-Signal Common-Emitter — — =
[heo] Forward Current Transfer Ratio Vor =10V, lc=30ma, f=100Mc 35
Common-Base Open-Circuit _ — —
o Gutput Capacitance Vs =5v, =0 f= 140k 50 | pf
Common-Base Open-Circuit _ — =
cnb Input (opotitunte an =05 v, lc = 0, f = 140 ke 8.0 pf
NOTES: 1. This value applies when the b itter diode is short-circuited. 4. Derate linearly to 200°C free-air temperature at the rate of 2.06 mw/(°.
2. This value applies between 10. ua and 10 ma collector current 5. Borate linearly fo 200°C case temperature ot the rate of 6.85 mw/(°.
when the base-emitter diode Is open-circuited. 6. These p must be d using pulse tech PW = 300 pusec,

3. This value applies for PW << 10 pusec. Buty Cycle << 2%,
*Indicates JEDEC registered data.

TeExAs INSTRUM ENTS
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TYPE 2N3013
N-P-N EPITAXIAL PLANAR SILICON TRANSISTOR

*switching characteristics at 25°C free-air temperature

PARAMETER TEST CONDITIONSY} MAX UNIT
ton Turn-on Time lc = 300ma, lg) = 30 ma, lgz) = —35ma 15 nsec
tost Turn-off Time Veeorg = —5v, R = 500, See Figure 1 25 nsec
t, Storage Time Ic = Iy = —lgzy = 10 ma, See Figure 2 18 nsec

FVoltage ond current values shown are nominal; exact values vary slightly with transistor parameters.

*PARAMETER MEASUREMENT INFORMATION

+ly ==

INPUT
Ov __| ___
| & ton B
OUTPUT
b, & |
INPUT | |
: 10%
0% OuTPUT
(See Notes a and b)
TEST CIRCUIT VOLTAGE WAVEFORMS
FIGURE 1 — TURN-ON AND TURN-OFF TIMES
A" 890 Q 0.1 uf
0.1 4f 500 Q AM—{EvA-Q) OuTPUT 0 INPUT
INPUT (O) K AAA Q :: g kQ
50095; 1 10—
), 2300 pf 2300 pf §
25%Q Sl 7
" + wpn
3 S POINT "A
. 10 uf 10 uf
Ny 10v
3 8- | ouTeuT
v ! — 0%

- b e

(See Notes a and ¢)

TEST CIRCUIT VOLTAGE WAVEFORMS
FIGURE 2 — STORAGE TIMES

NOTES: a. The input waveforms are supplied by a pulse g with the following ch istics: oy = S0% 1, < Unsec, tg =< 1 nsec,
PW = 300 nsec, Duty Cycle << 2%,

b. Waveforms of figure 1 are monitored on an oscilloscope with the following characteristics: t, << 1 nsec, R, = 100 kQ2.

¢. Output waveform of figure 2 is monitored on an oscilloscope with the following characteristics: 1, << 1 nse¢, Z;, = 5062

*Indicates JEDEC registered data.

1406 TEXAS INSTRUMENTS RESERVES THE RIGHT TO MAKE CHANGES AT ANY TIME
IN ORDER TO IMPROVE DESIGN AND TO SUPPLY THE BEST PRODUCT POSSIBLE.



TYPE 2N3015
N-P-N EPITAXIAL PLANAR SILICON TRANSISTOR

SFo

DESIGNED FOR HIGH-SPEED, HIGH-CURRENT SWITCHING APPLICATIONS

S10ENT 3dAL

*mechani ul data

0.260 0.100
0240 —'—r—'-s MIN 3 coutcron  THE COLLECTOR 1S IN ELECTRICAL
L 0.100 CONTACT WITH THE CASE.
T L
0370 335 [
0.335 5305 %' = T A 0ss ALL JEDEC T0-5 DIMENSIONS
0200 0034 AND NOTES ARE APPLICABLE.

ALL DIMENSIONS ARE
UNLESS OTHERWISE
SPECIFIED

961 HOYVW ‘£10SY9 S-1@ "ON NIL31ING

‘ =
0125 -
0.100 MIN 505
DETAILS OF OUTLINE IN 0019 o
THIS ZONE OPTIONAL SEATING 0016
PLANE

*absolute maximum ratings at 25°C free-air temperature (unless otherwise noted)

Collector-Base Voltage . . . . . . . . . . ¢« v v v 4 e e e e e e e e 60 v
Collector-Emitter Voltage (See Note 1) . . . . . . . . . . « . « « + « « « « « 30v
Emitter-Base Voltage . . . . . . . , . . . . . 4 i v v e e e e e e e .« . bY
Total Device Dissipation at (or below) 25°C Free-Air Temperature (See Note 2) . . . . . . . 08w
Total Device Dissipation at (or below) 25°C Case Temperature (SeeNote3) . . . . . . . . 30w
Operating Collector Junction Temperature . . . . . . . . . . e e e e e e e e 200°C
Storage Temperature Range . . . . . . . . . . . + . . . . . . .=65°C to +200°C
*electrical characteristics at 25°C free-air temperature (unless otherwise noted)
PARAMETER TEST CONDITIONS MIN MAX | UNIT

BVcgo  (Collector-Base Braakdown Veltage Ilc=100ua, =0 60 v

BVceo  Collector-Emitter Breakdown Voltage | Ic = 30ma, 13 =0, See Note 4 30 v

BVeso  Emitter-Base Breakdown Voltage le=100pa, lc=0 5 v

lces Collector Cutoff Current Vee =30y, V=0 0.2 ©a

Icso Collector Cutoff Current Ves = 30 v, =0 A= 125°C 200 »a

Is Base Current Vee =20v, V=10 -0.2 pa

" Vee = 10v, Ic = 150ma, See Note 4 30 120
hee Static Ferward Current Transfer Ratio Ve = 07v, 1o = 300ma, SeeNole d m
ls=15ma, Ic =150ma, See Note 4 1.2 v
] Base-Emitt d
se Base-Emiter Voltage Ts= 50mo, lc = 500ma, Seo Note 4 6 | v
lg=15ma, Ic = 150ma, See Note 4 04 v
] Collector-Emi ' U
Cefsat) ector-Emitter Saturation Voltage ls=50ms. o= 500ma, SeoNote 4 10 v
Small-Signal Common-Emitter _ — —
Ihee Forward Current Transfer Ratio Vee =10V, lc=50ma, f=100Mc 25
Common-Base Open-Circuit _ - —
Cob Output Copaditance Ves=10v, =0 f= 140 ke 8.0 pt

NOTES:

1. This valus applies between 1 ma and 30 ma collector current when the by

2. Derate finearly to 260°C fres-air femperature ot the rate of 4.6 mw/(°,
3. Derate linearly to 200°C case temperature at the rate of 17.2 mw/(°,

4. These p

must be

d using pulse

*Indicates JEDEC registered data.

itter dicdo is open-circuited

PW = 300 usec, Doty Cycle << 2%.

°+ TEXAS INSTRUMENTS

INCORPORATED
POST OFFICE BOX 5012 « DALLAS. TEXAS 75222
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TYPE 2N3015
N-P-N EPITAXIAL PLANAR SILICON TRANSISTOR

*switching characteristics at 25°C free-air temperature

PARAMETER TEST CONDITIONS} MAX UNIT
) I . Ic = 300 ma, lg; = 30 ma, Vegor = 0, R = 80 (2, See Figure 1 40 nsec
on urn-on fime Tc = 500 ma, Iy = 50ma, Vagom = 0, R, = 48 (2, See Figure | 40 nsec
\ Torneoff i Ic = 300 ma, lg,; = 30 ma, lgz = —35ma, R, = 80 (2, See Figure 2 60 nsec
off urn-olt Time Ic = 500 ma, lg;;y = 50ma, lg; = —55ma, R, = 48 £, See Figure 2 60 nsec

tVaitage and current values shown are neminal; exact values vary slightly with transistor parameters.

*PARAMETER MEASUREMENT INFORMATION

425 v Vin ==
I INPUT
R, 0
|
OUTPUT
200 Q Rl r'
INPUT !
Nominal I¢ Ry Vin | OuUTPUT
50Q [
300 ma 80 Q +7v 90%
= = 500 ma 48Q v
TEST CIRCUIT CIRCUIT CONDITIONS VOLTAGE WAVEFORMS
FIGURE 1 —TURN-ON TIMES
-0
INPUT I
l Vin
|
ouTRUT H e -
OUTPUT 10%
INPUT Nominal I¢ Ry Ves Vin -_—/_
300 ma 80 Q +10v -13v
500 ma 48 Q +16 v =2lv
TEST CIRCUIT CIRCUIT CONDITIONS VOLTAGE WAVEFORMS
FIGURE 2 — TURN-OFF TIMES
NOTES: a. The input waveforms are supplied by a pulse g with the following ch istics: Loy = S0Q, 8, << 2nsac, PW = 200 nsec.

b. Waveforms are monitored on an oscilloscope with the following characteristics: 1, =<1 nsec, Rin =100 kQ.

*Indicates JEDEC ragistered data.
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TYPES 2N3707, 2N3708, 2N3709, 2N3710, 2N3711 f
N-P-N PLANAR SILICON TRANSISTORS

SILECT{ TRANSISTORS

o ENCAPSULATED IN PLASTIC
o INSENSITIVE TO LIGHT
o HIGHLY MOISTURE RESISTANT

8961 AUVANVIE QISIAY

961 AUVNYE3d 'VEELS9 S-10 "ON NILINING SIOVIdIY

2N3707 (Formerly TI415)  For Low-Level, Low-Noise Applications
2N3708 (Formerly TI416)

g:g;?z (Formerly TI417) S For General-Purpose, Low-Level, High-Gain Applications

$961 YAV ‘v8SL89 S-1a 'ON NILITING
LLZENT ‘O1LENT ‘60LENT ‘B0LENT ‘LOLENT S3dAL

2N3711 (Formerly TI418)

mechanical data

These transistors are encapsulated in a plastic compound specifically designed for this purpose, using a
highly mechanized process} developed by Texas Instruments. The case will withstand soldering tempera-
tures without deformation. These devices exhibit stable characteristics under high-humidity conditions and
are capable of meeting MIL-STD-202C method 106B. The transistors are insensitive to light.

*ALL JEDEC TO-92 DIMENSIONS AND NOTES ARE APPLICABLE

ALL DIMENSIONS IN INCHES

—+{}e— 0050 (NOTE A} —o' 0160 75933 .
+0.005
0.100 100 +0.005
¥ — r —0.020 0100 002
o0 T e —————
o005 QB4 b
-0 M ———————
t 0.100 F
=000~ |
-*fé’g?o-L— 0500 MIN 3 teaos 0.017 ¥ 3.902
~0.030 0,050 = 0.005. 017 _ 9,001

NOTE A: Lead diameler is not controlled in this area.

*absolute maximum ratings at 25°C free-air temperature (unless otherwise noted)

Collector-Base Voltage . . . . . . . . P [ R
Collector-Emitter Voltage (SeeNote 1) . . . . . . . . . . . . . . . . . . . . .30v
Emitter-Base Voltage P -1
Collector Current . . . . . . . . . . . . . . . . . ... ... ... 30m
Continuous Device Dissipation at (or below) 25°C Free-Air Temperature (See Note 2) . . . . 360 mw
Storage Temperature Range . . . . . . . . . . . . . . . . . . . _—65° to 150°C
Lead Temperature X; Inch from Case for 10 Seconds . . . . . . . . . . . . . . . 260°C

NOTES: 1. This value applies when the base-emitter diode is open-circuited.
2. Derate linearly to 150°C free-air temperature af the rate of 2.88 mw/(C°.
*Indicates JEDEC registered data (typical data excluded).
tTrademark of Texas | I d
$Patent Pending

- TEXAS INSTRUMENTS

INCORPORATED 1431
POST OFFICE BOX 5012 « DALLAS, TEXAS 75222



TYPES 2N3707, 2N3708, 2N3709, 2N3710, 2N3711
N-P-N PLANAR SILICON TRANSISTORS

*electrical characteristics at 25°C free-air temperature

2N3707 | 2N3708 | 2N3709 [ 2N3710 | 2N3711

PARAMETER TEST CONDITIONS MIN MAXTMIN MAX|MIN MAX|MIN MAX|MIN MAX UNIT
Collector-Emitter

Veceo pocomrigge [e=Tme =0 (% Jn [n | v
Cotoff _ _

leso  conectar Gulo Ve =20V, le=0 wo| 10| 0| 100 100 na
e Cotof _

o goaor 4l Veo=6v, lc=0 wo[ vof 0| w00f 100[ ne

Static Forward Current  |Vee = 5V, Ic = 100 pa[100 400

e Transfer Ratio Vee="5v, lc=1ma 45 660 | 45 165 | 90 330 | 180 660

Vee Base-Emitter Voltage Vee=5v, lc=1ma |05 1]05 105 1]05 1f{05 1 v

Vet g::f:;;;:’;::::ge Is = 0.5 ma, Ic = 10ma 1 1 1 1 | v
Small-Signal Mee=5v, lc=100pa04) 559

e Common-Emitter f=Tke

* Forward Current Vor =5, lc = Tma, 45 800 | 45 250 [ 90 450 180 800
Transfer Ratio f = 1ke

*operating characteristics at 25°C free-air temperature

2N3707
PARAMETER TEST CONDITIONS TP MAX UNIT
Ve =5v, lc =100 ua,
NF Average Noise Figure :zise— B:nl:!?i;lth =157k, 19 5| db
See Note 3

NOTE 3: Average Noise Figure is measured in an amplifier with low-frequency response down 3 db af 10 ps.

*Indicates JEDEC registered data (typical data excluded).

PARAMETER DISTRIBUTION INFORMATION

The 2N3708 is furnished in seven color-coded hggbrackets, each having less than 2-to-1 spread.
In lots of 1000 (or more) pieces they are shipped in the percentages shown below.

hgg BRACKET
COLOR CODE Veg=5v, Ic=1ma CONTENT
brown 45-85 0-5%
red 65-110 5-15%
orange 90-165 25-35%
yellow 135-220 15-25%
green 180-330 15-25%
blue 270-440 0-10%
violet 360-660 0-5%

Table 1 — 2N3708 hge DISTRIBUTION

1432
TEXAS INSTRUMENTS RESERVES THE RIGHT TO MAKE CHANGES AT ANY TIME
IN ORDER TO IMPROVE DESIGN AND TO SUPPLY THE BEST PRODUCT POSSIBLE.



TYPES 2N3724, 2N3724A, 2N3725, 2N3725& [ \S
N-P-N EPITAXIAL PLANAR SILICON TRANSISTORS

FAST, HIGH-VOLTAGE, HIGH-CURRENT CORE DRIVERS

o h;: Guaranteed from 10 mA to 1.5 A

e Made with TRI-REL' Redundant Stabilization (Field-Relief Electrodet,
Special Oxide Passivation, Annular Guard RingS)

e Guaranteed Switching Times at One Ampere (2N3724A, 2N3725A)

£961 INNF ‘1800129 S-14 "ON Nil31Ing
VSTLENT "STLENT ‘YYTLENT 'VILENT S3dAL

*mechanical data

£961 AYVNNVS ‘1/86£9 S-10 "ON NILIATING ANV
£961 HOYVW ‘€1£6£9 $-10 "ON NILITING SIOVIdIY

e 1.5 MIN - o100
0240 m«mAvuns‘l 3 COUECTOR e COLLECTOR IS IN ELECTRICAL
e L CONTACT WITH THE CASE
G358 0338 01 —_— 004
0335 5,305 | A

o125 f 0.200 0034 ALL JEDEC T0-5 DIMENSIONS
0100 MN =~ G550 3 Leans 2 BAse ! o028 AND NOTES ARE APPLICABLE.
S OF OUTLINE IN: 0.019
mv'o:(sl ZONE OPTIONAL seaning 0016 04 1 EMITTER  ALL DIMENSIONS ARE
PLANE

IN INCHES
UNLESS OTHERWISE
SPECIFIED

*absolute maximum ratings at 25°C free-air temperature (unless otherwise noted)

2N3724 2N3724A 2N3725 2N3725A UNIT

Collector-Base Voltage 50 80 \i
Collector-Emitter Voltage (See Note 1) 30 50 v
Emitter-Base Voltage 6 6 v
Continuous Collector Current 0.5 1.2 0.5 1.2 A
Peak Collector Current (See Note 2) 1.75 1.75 A
Continuous Device Dissipation at °

Free-Air Temperature (?ee Note 3()01' bolow) 25%€ 08 1 08 1 W
Continuous Device Dissipation at °

Case Temperature (See lllloie 4) fr below) 25°¢ 35 5 35 5 W
Storage Temperature Range —65 to 200 —65 to 200 °C
Lead Temperature Xs Inch from Case for 60 Seconds 300 300 °C

NOTES: 1. These values apply between 0.00 mA and 500 mA collector current when the base-emitter diode is open-circuited.
2. This value applies for square-wave pulses. o= 300 ps, duty cycle < 2%.

3. For the 23724 and 2N3725 derate linearly to 200°C free-air temperature at the rate of 4.6 mW/deg.
For the 2N3724A and 2N3725A derate linearly to 200°C free-air temperature at the rate of 5.71 mW/deg.

4, For the 2¥3724 and 2N3725 derate finearly to 200°C case temperature af the rate of 20 mW/deg.
For the 2N3724A and 2N3725A derate linearly to 200°C case temperafure at the rate of 28.6 mW/deg.

FTrademark of Texas Instruments
$Patent pending

§Patented by Texas Instruments

*Indicates JEDEC registered data

°+ TEXAS INSTRUMENTS
INCORPORATED 1433
POST OFFICE BOX 5012 « DALLAS, TEXAS 75222



TYPES 2N3724, 2N3724A, 2N3725, 2N3725A
N-P-N EPITAXIAL PLANAR SILICON TRANSISTORS

*electrical characteristics at 25°C free-air temperature (unless otherwise noted)

2N3724 |2N3724A| 2N3725 I2N3725A "
PARAMETER TEST CONDITIONS MIN MAX |MIN MAX| MIN MAXIMIN MAX UNIT]
Collector-Base
VisIs0 Breokdown Voltage le =10 pA, It =10 50 50 80 80 v
Collector-Emitt
Visiceo  realdonn Voltoge lc=10mA, I, =0, SeeNote5 |30 30 50 50 v
Collector-Emitt
VisIcEs  Brogkcdown Voltage lc = 10 A, Vee = 0 50 50 80 8 v
Emitter-Base
Visrieso  reakdown Voltage le =10uh 1c =0 6 6 6 6 v
Vea= 40V, =0 17 05 )
Vea =40V, I =0,  T. = 100°C 120 50 HA
lcso Collector Cutoff Current Ves = 60V, e=0 17 05 | A
Vs = 60V, I =0, T, = 100°C 120 50 | A
Vee = 50V, Ve =0 10 10 )
Ices Collector Cutoff Current Ve =80V Ve =0 m 0] A
Vee = S0V, Vgz = 0 10 10 )
I Base Current
s ase turren Vee =80V, Ve =20 10 10| uA
Vee =1V, o= 10mA 30 30 30 30
Vee =1V, Ic=100mA 60 150 |60 150 | 60 150 | 60 150
VCE =1 V, lc =100 mA,
T, = _s8°C 30 30 30 30
: ! Vee=1V, Ic=300mh| See |40 20 40 40
tic F t
b gronc forvard Curen Vee =1V, Ic=500mA | Note |35 3 3 3
VCE =1 V, Ic = 500 mA, 5
T = Lssoc 20 20 20 2
Vee = 2V, Ic = 800 mA 75 30 20 25
ch =135V, lc =1A 30 30 25 25
ch =135V, |c =15A 25 20
= 1mA lc= 10mA 0.76 076 0.76 076] V
lh=10m, le=100mA| 0.86 0.86 0.86 0.86] V
v Buse Eitter Voltoae lh=30mA_lc=300mA| " 1 1 1 v
% se-tm 9 ly=S0mA_lc = S00mA | 09 1209 12]09 12]09 12|V
ls = 80mA, Ic = 800mA 5 13 15 13 v
Ts = 100mA, Ic = 1A 17 09 14 17 [09 14|V
le=1mh Ilc=10mA 0.25 0.25 0.25 025] v
lh=10mh, lc=100mA | 02 02 0.26 0.26] v
ColletorEmiter ly=30mh, lc=300mA| 0.32 0.32 04 04 v
Vesn  Saturation Voltage lo = 50mA, Ic = 500 mA 5 047 0.42 0.52 052| v
ls = 80mA, Ic = 800mA 0.65 0.65 08 08] v
ls = 100mA, Ic = 1A 0.75 075 0.95 09| v
Small-Signal Common-Emitter
Iheel Forwurdg(urrem Transfer Ratio | Ve = 10V, lc = S0 mA, f =100 MHz | 3 3 3 3
B Gircuit
Cono f,ﬁ';:,'ﬂf’éup‘:,’:,gﬁf: T v =10y, =0, f=1mk 12 12 10 10| pF
Geo - f:;',':“;:ﬂ:fugfee"'c"‘"" Ve =05V, =0, f=1MH: 55 55 55 55| pF
NOTE 5: These p must be d using pulse techniques. t, = 300 us, duty cycle <1%.

*Indicates JEDEC registered data
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TYPES 2N3724, 2N3724A, 2N3725, 2N3725A
N-P-N EPITAXIAL PLANAR SILICON TRANSISTORS

*switching characteristics at 25°C free-air temperature

2N3724 [2N3724A| 2N3725 |2N3725A
PARAMETER TEST CONDITIONSt MAX MAX MAX MAX UNIT
te  Delay Time lc = 500 mA, 10 10 10 10 ns
. Rise Time lgy = 50 mA,  Vggoy = —3.8 Y, 30 30 30 30 ns
ten Turn-On Time R.=580Q, See Figure 1 35 35 35 35 ns
t,  Storage Time lc = 500 mA, 50 50 50 50 ns
t¢  Fall Time lgny = 50 mA, g = —50 mA, 25 25 30 30 ns
torr  Turn-Off Time R.=58Q, See Figure 1 60 60 60 60 ns
Ic = 1A,
ton  Tumn-On Time lgy = 100 mA, Vggog = -2V, 30 30 ns
R =300, See Figure 2
Ilc = 14,
tore  Turn-Off Time lgny = 100 mA, gy = —100 mA, 50 50 ns
R =300, See Figure 3
FVoltage and corrent values shown are nominal; exact values vary slightly with transistor paramefers.
*PARAMETER MEASUREMENT INFORMATION
+30 V
—o ourrur
+9.7V
| INPUT
0
INPUT r'on*: La—tots
g Sy
- LI S -] t t—
10% : N 312
! ouTPUT
90% 90%
TEST CIRCUIT VOLTAGE WAVEFORMS
FIGURE 1 — 500-mA SWITCHING TIMES
NOTES: a. The input waveforms are supplied by a generator with the following characteristics: Tyt = 509, 1, < 1ns, 1 < 1ns, o == 1 ps, doty cyde < 2%,

b. The output waveforms are monitored an an oscilloscope with the following characteristics: 1, < ins, R

*Indicates JEDEC registered data

= 100 kQ, €,

in =

< 7k

1435



TYPES 2N3724, 2N3724A, 2N3725, 2N3725A
N-P-N EPITAXIAL PLANAR SILICON TRANSISTORS

PARAMETER MEASUREMENT INFORMATION

+30 V
+10.9V =-~-
INPUT
300 2V
ouTPUT :
INPUT —» fton -
100Q ) 1
|
| OUTPUT
= 90%
TEST CIRCUIT VOLTAGE WAVEFORMS
FIGURE 2 — 1-AMPERE TURN-ON TIME (2N3724A AND 2N3725A)
+30 V
1.4V ~==
0Q INPUT
-8.6V
OuTPUT
100Q P. tott
INPUT |
|
IN916 OUTPUT 10%
-4V -
TEST CIRCUIT VOLTAGE WAVEFORMS
FIGURE 3 — 1-AMPERE TURN-OFF TIME (2N3724A AND 2N3725A)
NOTES: a. The input i have the following ch isties:

For measuring turn-on time: f_ < 2ns, lp = 200 ns, duty cycle < 2%.

For measuring turn-off time: 1 < 3ns, = 200 ns to 10 us, duty cycle = 2%.
b. The output waveforms are monitored on an oscilloscope with the following characteristics: 1 < s, Ry = 100 k€2, € < 7pF.

*Indicates JEDEC registered dato

TYPICAL CHARACTERISTICS

COLLECTOR CUTOFF CURRENT
vs

FREE-AIR TEMPERATURE

lcgo — Collector Cutoff Current — pA

T, — Free-Air Temperature — °C
FIGURE 4

1436



hee — Static Forward Current Transfer Ratio hge — Static Forward Current Transfer Ratio

hFE — Static Forward Current Transfer Ratio

TYPES 2N3724, 2N3724A, 2N3725, 2N3725A
N-P-N EPITAXIAL PLANAR SILICON TRANSISTORS

TYPICAL CHARACTERISTICS

) 2N3724A
STATIC FORWARD CURRENT TRANSFER RATIO

vs
COLLECTOR CURRENT

=S

=]
3

T, =25°C LI
90 111
See Note 5| M
80 20 N
7
70
Y
A e 5
ol =2 VI
% Vee = 2VHT
40 Vee =1 VAT \
30
20
10
0
1 10 100 1000 10 000
le — Collector Current — mA
FIGURE 5
2N3724A

STATIC FORWARD CURRENT TRANSFER RATIO
vs
COLLECTOR CURRENT

200
Vee =1V
180 rSe Note 5
160—}T1, =125°C
140 b N
T, = 75°CI PN
120 S
100 B e /TA = 25°C \\
80 O
A TN
60— Tin T, = 0°CPRY
|1 11 NN
40 oS T TR
2 - M, = -55°C I
0 LU |
1 10 100 1000
Ig — Collector Current — mA
FIGURE 7
2N3724A

STATIC FORWARD CURRENT TRANSFER RATIO
vs
COLLECTOR CURRENT

200 T
150 Veg =5V
See Note 5
160|—T, = 125°CHH
140b—Ta = 75°C ~;: 5 T, = 25°C
1 T, = 0°C
120 > L ft
1
100 | i
L] L4
80 b o ¥
L1 A1
© //,r 1 | -
40 = H
H1 \ |
20 T, ==-55°C
o AT
1 10 100 1000 10000
Ig — Collector Current — mA
FIGURE 9

2N3725A
STATIC FORWARD CURRENT TRANSFER RATIO

vs
COLLECTOR CURRENT

2
8§ 1 T, =25°C
%[ oo e s [THIETH

80 :
2 Il AT
€ 70 ‘
g Vee =5V K|
3 60 ;/ |\/l llIIlIl2 vl ,]
T oA T \
o V, = =
g 40 CE
£ A\
L 30
- |
wvy
A A |
w I I
.:u. 0

1 10 100 1000 10 000

I — Collector Current — mA
FIGURE 6

2N3725A
STATIC FORWARD CURRENT TRANSFER RATIO

vs
COLLECTOR CURRENT

£ 200 e

€ g Vee™!V

2 See Note 5

€ 160 ——+tttt

S 0l Ta =125°C

H T,= 75°C N

£ 120 2 ™\

3 1 | T

(9 100 1 |4 NN

i 1 LUH T, =25°C N|

i oA » N

% " LTI Ta = 0°C AN

9 4 b

T 22 T LT = -55°C[ T

g 0 LI T LTI

< 1 10 100 1000

I — Collector Current — mA

FIGURE 8
2N3725A

STATIC FORWARD CURRENT TRANSFER RATIO
vs
COLLECTOR CURRENT

2
5 200 ——
s g0l ee=V
“Z. See Note 5
2 160 —1—1,\ =125°C{]i
= 140 T4 = 75°C
g L ™
ERREY i "
2 100 = 1T, = 25°C
<] L
§ s i
S w0 ) L
.:._'g il e 0°C
40 HH
< / ™~ I = QC
| 20 = ‘lTA =-55°C|
w
0] 10 100 1000 10 000
| — Collector Current — mA
FIGURE 10
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TYPES 2N3724, 2N3724A, 2N3725, 2N3725A
N-P-N EPITAXIAL PLANAR SILICON TRANSISTORS

TYPICAL CHARACTERISTICS

BASE-EMITTER VOLTAGE >| COLLECTOR-EMITTER SATURATION VOLTAGE
Vs Vs
0 COLLECTOR CURRENT E, o COLLECTOR CURRENT
2. le _ 2N3724A 3 e "2N3724A
>’ 1.8 ﬁ“o 1+ 2N3725A - > 0.9 =10 H -—»2“Na7zsA
(<] ]
1.6} Se = 0.8f HH
) See Note 5 ] See Note 5
% 1.4 § 0.7 "I +H
2 2 Ta ='[-I'ﬁ|°c> 5 0.6 L
8 I 2
= =0° ‘E 0.5
£ 1.0 Ta OJCS&; & T, =125°C |
s 08— T 5 0.4 T, =75°C 3
& 0,6 FFHI—H B, = 25mc H S 0.3
L TR [ =° M T =25°C
I 0. i A =75°CL O 0.2 -
N = 0
£ o, N[ L] Lo im S
. M'a= N z T, =-55°C
0 Al 111 2 (1IN i
1 10 100 1000 10000 O 10 100 1000 10000
I — Collector Current — mA le — Collector Current — mA
FIGURE 11 FIGURE 12
COMMON-BASE OPEN-CIRCUIT INPUT CAPACITANCE COMMON-BASE OPEN-CIRCUIT  OUTPUT CAPACITANCE
vs Vs
EMITTER-BASE VOLTAGE COLLECTOR-BASE VOLTAGE
80 - 16
g ['e7° %
I 70F £=1 MHz | 4
T, =25°C N
§ A § 12 N
2 ~ 2 NN
S 50 s 10 . 2N3724A
g T g INY
S 40 S s S
B ™~ i N
< 30 3 6 2N3725A -
o 20 I 4 _IE =0
o
ST £ olf=1MHz
v T, =25°C
° 0 1 14l
0.1 0.2 0.4 0.7 1 2 4 0.1 0.4 1 4 10 40
Ves — Emitter-Base Voltage — V Veg — Collector-Base Voltage — V
FIGURE 13 FIGURE 14
« SMALL-SIGNAL COMMON-EMITTER
o FORWARD CURRENT TRANSFER RATIO
l 6 COLLECTOR CURRENT
3 Veg =5V 2N3724A
"~ 2N3725A
& T7F=100 MHz ]
c = o,
& Te =25°C L
LA
€ L1
2 10
=1
3 8
TV
£ 6
w
° 4
k=]
b
X2
2
&
| 10 20 40 70 100 200 400
:-2— |c — Collector Current — mA

FIGURE 15
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'B(2) — Turn-Off Base Current — mA

Vg (off) — Off-State Base-Emitter Voltage — V

-10

-9

-8

-7

-6

-5

-4

-3

-2

-200

-175

-150

-125

-100

TYPES 2N3724, 2N3724A, 2N3725, 2N3725A
N-P-N EPITAXIAL PLANAR SILICON TRANSISTORS

TYPICAL CHARACTERISTICS

2N3724A
2N3725A
CONTOURS OF CONSTANT
DELAY TIME, t,
Vee =30V " Measured in the
I = 500 mA circuit of figure 1
T, =25°C
ty = 10 ns—-/ /
tq= 8ns _7/ / /
74
ty= 6ns ) ty = 4ns
RyEavi SRl
10 20 40 70 100
lgny — Turn-On Base Current — mA
FIGURE 16
2N3724A
2N3725A
CONTOURS OF CONSTANT
STORAGE TIME, t,
Voo =30V '
ce / =10 ns
Fle = 500 mA
Rg =100 Q ’
[T, =25°C 7: t =15ns/
A
/ //
/ ty =20 ns
AR ey
I
//‘/tt,= 30 ns
0 25 50 75 100 125 50 175 200

‘5(') — Turn-On Base Current — mA

FIGURE 18

IB(I) — Turn-On Base Current — mA

IB(Z) — Turn-Off Base Current — mA

2N3724A
2N3725A
CONTOURS OF CONSTANT
RISE TIME, t,
100 [Vee =30V . // v
:RB=IOOQ t =4
70y, =25°C
- /1
4 /
© v
t, =8 ns'
L1 /
1 4
20 te =12 ns //
//
10 1 | L
50 70 100 200 300 400 500
I — Collector Current — mA
FIGURE 17
2N3724A
2N3725A
CONTOURS OF CONSTANT
FALL TIME, t;
-200 v T
Vee =30V /‘f, =4ns
sk lg = 500 mA | |
Ry = 100 Q V] /
50k '|'A =25°C = bns
-125
/
-100

0 25 50 75 100 125 150 175 200
'B(l) — Turn-On Base Current — mA

FIGURE 19
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TYPES 2N3724, 2N3724A, 2N3725, 2N3725A
N-P-N EPITAXIAL PLANAR SILICON TRANSISTORS

TYPICAL CHARACTERISTICS

2N3724A
2N3725A

SWITCHING TIME

vs
COLLECTOR CURRENT

2N3724A
2N3725A

SWITCHING TIME

vs

FREE-AIR TEMPERATURE
100 T T 100 - .
70 2F Vee=30V, 1c =500 mA,
[ lgg) =50mA,  lgg =-50mA,
40 ! 40 | Vi (of) = 3-8 V, See Figure 1 —
. !
— | —
20 I — > 2 tg L1 /7/
S \ te //;// e ¢ ____7_4—‘
L b —T 1 [ s s
¢ —— *f ==
so7 —— £ i
. o —
Veg =30V ty =y
4t =
_'an) =0.1I¢c 4
Iz =01l
2[Ry =100 Q 2
: T, =25°C 1
100 200 400 700 1000 =50 -25 0 25 50 75 100 125 150
I — Collector Current — mA T, — Free-Air Temperature — °C
FIGURE 20 FIGURE 21
THERMAL INFORMATION
FREE-A IR TEMPERATURE CASE TEMPERATURE
DISSIPATION DERATING CURVE DISSIPATION DERATING CURVE
1.2 6
3 3
| |
s o S s
2 g
2 2N3724A, 2N3725A E 2N3724A, 2N3725A
8 s N ! a N !
@ . o
2 N g N
S N \ % \
3 0.6 NN 3 3 N
H £
o o
V0.4 N [¥) N\
€ N e ?
5 2N324, 23725 \ E 2N3724, 2N3725
X X
i, & . ' N
| N |
L.- n-l-
0 0
0 25 50 75 100 125 150 175 200 0 25 50 75 100 125 150 175 200
T, — Free-Air Temperature — °C Te — Case Temperature — °C
FIGURE 22 FIGURE 23
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TYPES 2N3826, 2N3827, 2N4994, AND 2N4995
N-P-N PLANAR SILICON TRANSISTORS

[

HIGH-FREQUENCY SILECTT TRANSISTORS
For Applications as
o AM-FM IF Amplifiers
e AM RF Amplifiers and Oscillators
o FM Oscillators and Mixers

mechanical data

These transistors are encapsulated in a plastic compound specifically designed for this purpose, using a
highly mechanized processi developed by Texas Instruments. The case will withstand soldering tempera-
tures without deformation. These devices exhibit stable characteristics under high-humidity conditions and
are capable of meeting MIL-STD-202C method 106B. The transistors are insensitive to light.

+0.005
— 0.050 (NOTE A) 0.160 _0.035
+0.005
: r oloo_oo:o 0.100 +0008
9200 g.135_]
+0005 N1
-o002s Y
L —-— *ooos
+ 0.
4.°g|o-—L— 0.500 MIN 0.050 = 0.005 3 LEADS 0.017 _3%?

2N3826 AND 2N3827 CASE OUTLINE
*ALL JEDEC TO-92 DIMENSIONS AND NOTES ARE APPLICABLE

NOTES: A. Lead diameter is not contralled in this area.
8. All dimensions arc in inches.

0015
1.
(NOTE A EMUTTER 0050
0050 1., —
—Ir_‘ 0.100 1. 2.8ase
T [ e—] ]—
o 0160
-
=000s ©4 =o0.0107]
1 [—
+0.002
J——— 0017 * 0007 o1
. 3 LEADS
0.185 4 0.500 MIN =0.005

=0.005 " 3.COLLECTOR

*2N4994 AND 2N4995 CASE OUTLINE

)

NOTES: A.

Lead diameter is not controllod in this area.
Leads having maximum diameter (0.019) shall be within 0.007 of their teue positions
meosured in the gaging plane 0.054 below the seating planc of the device relative 1o
@ maximum.diometer package.

Al dimensions cre in inches.

*absolute maximum ratings at 25°C free-air temperature (unless otherwise noted)

Collector-Base Voltage 60V
Collector-Emitter Voltage (See Note 'I) 45V
Emitter-Base Voltage . . . . . . . . . . . . . . . . . . 4V
Continuous Collector Current . P 30 mA
* Continuous Device Dissipation at (or below) 25°C Free Alr Temperoture (See Note 2) .. . . 360mwW
Storage Temperoture Range . . e e —65°C to 150°C
Lead Temperature ¥s Inch from Case for 10 Seconds e e e e e e e e . 260°C

1Trademark of Texas Instruments
$Patent Pending
*Indicates JEDEC registered data (typical data excluded)

NOTES: 1. This value applies when the base-emitter diode is open-circvited.

2. Derate linearly to 150°C free-air temperature at the rate of 2.88 mW/deg.
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TYPES 2N3826, 2N3827, 2N4994, AND 2N4995
N-P-N PLANAR SILICON TRANSISTORS

*electrical characteristics at 25°C free-air temperature (unless otherwise noted)

2N3826, 2N4994| 2N3827, 2N4995
PARAMETER TEST CONDITIONS MIN TYP MAX | MIN TYP MAX UNI'I"
| Vierjcao Collector-Base Breakdown Voltage lc =100 uA It =0 60 60 v
Vigrjceo  Collector-Emitter Breakdown Voltage [ Ic = 10mA, 13 =0, See Note 3 45 45 v
Visrieso  Emitter-Base Breakdown Voltage le =100 uA, Ic =0 4 4 v
Ve =30V, =0 100 100 | nA
lcso Collector Cutoff Current Voo = 30V, =0, T = 85°C 5 5| uA
Static Forward Current - -
hee Transfer Ratio Vee = 10V, Ic = 10mA, See Note 3 40 160 | 100 400
Small-Signal Common-Emitter — - -
hro Forward Current Transfer Ratio Ver =10V, lc = 10mA, §=455 iz a s a8
Small-Signal Common-Emitter - = =
Il Forward Current Transfer Ratio Vee =10V, lc = 10mA, 100Mhz) 2 3 8 2 3 8
Common-Base Open-Circuit _ _ —
Cobo Output Capacitance Vea =10V, lg=0, f=1MHz 25 35 25 35 | pF
o Ce Collector-Base Time Constant Veg = 10V, Iz = —10mA, f=79.8 MHz 45 100 45 100 | ps

NOTE 3: These parameters must be measured using pulse techniques. OF = 300 us, doty cycle < 2%.

operating characteristics at 25°C free-air temperature

PARAMETER TEST CONDITIONS TYP UNIT
MAG Maximum Available Gain Vee =10V, Ic = 10mA, f = 10.7 MHz, See Note 4 34 dB

NOTE 4: Maximum Available Gain, MAG, ot frequency f in the higher frequency portion of the spectrum, is calculated from the formula MAG == 4 ot fy X 104 = Izrb’(e
where f and f; are in megahertz, rb'(c is in picoseconds, and @y, is the low-frequency alpha, which for most practical design can be taken as unity. To obtain fy,
the ]hnl response with frequency is extrapolated at the rate of —6 dB/octave from f = 100 MHz to the frequency af which ]hh| =1

THERMAL CHARACTERISTICS

DISSIPATION DERATING CURVE

AN

N

&

-

g

N
N

~N

(=3

o
4

N\

AN
\

8

N,

o

Py — Maximum Continuous Device Dissipation —mW

(=]

25 50 75 100 125 150

Ta — Free-Ai —
*Indicates JEDEC registered data (typical data excluded) A ree-Air Temperature c
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TYPE 2N4104 i
N-P-N PLANAR SILICON TRANSISTOR

DESIGNED FOR USE
IN LOW-LEVEL, LOW-NOISE
AMPLIFIERS

YOLYNT 3dAL

o Guaranteed Low-Noise Characteristics

at 10c/s, 100 ¢/s, 1 ke/s, and 10 ke/s
o Very High Guaranteed hg; at

Ic =10 »A: 400 Minimum
o High Rated Vggg : 10V

9961 ANVANVF ‘SLEB99 S-1a "ON NILITING

*mechanical data

3 LEADS% DiA THE COLLECTOR IS IN ELECTRICAL

%_ CONTACT WITH THE CASE.
. 0.030_|
MAX
| ALL JEDEC T0-18 DIMENSIONS AND
0.230 0.195
0209 0178 NOTES ARE APPLICABLE.
DIA  DIA
|
=]
l’ofmn ALL DIMENSIONS ARE

N S
UNLESS OTHERWISE
SPECIFIED

*absolute maximum ratings at 25°C free-air temperature (unless otherwise noted)

Collector-Base Voltage . . . e - A
Collector-Emitter Voltage (See Nofe l) e e e e e e e e e e e e e e e e e 60V
Emitter-Base Voltage . . . . . . . . . . . . . . . L0 o000 v
Continuous Collector Current . . . . . . . 50 mA
Continuous Device Dissipation at (or below) 25°C Free-Alr Tempercture (See NOte 2) ... 03 W
Continuous Device Dissipation at (or below) 25°C Case Temperature (See Note 3) . . . . . 12 W
Storage Temperature Range . . . . . e e« « . . . . . .—65°C 10 200°C

Lead Temperature Xs Inch from Case for 10 Seconds e e e e e e e e« <« . . . 300°C

NOTES: 1. This value applies between 0 and 10 mA when the b itter diode is open-circuited.

2. Derate linearly to 175°( free-air temperature at the rate of 2 mW/deg.
3. Derate linearly to 175°C case temperature at the rate of 8 mW /deg.

*Indicates JEDEC registered data.

TEXAS INSTRUMENTS

CORPORATED 1501
POST OFFICE BOX 5012 ¢« DALLAS, TEXAS 75222



TYPE 2N4104
N-P-N PLANAR SILICON TRANSISTOR

*electrical characteristics at 25°C free-air temperature (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN MAX UNIT
Collector-Base
VisRiceo  gregkdown Voltage le=10p4, lg=0 60 v
Collector-Emitter
V(gmcgo Breakdown Voltage Ilc = 10mA, lg=10, See Note 4 60 v
Emitter-Base
Vismieso  greakdown Voltage le=10pA lc=0 10 v
Vén =45 V, le= 0 10 nA
Iceo Collector Cutoff Current Vs = 45V, 1o =0, T =150%C m A
leso Emitter Cutoff Current Vee=135YV, Ic=0 10 nA
Vee =5V, lc=1pA 150
h Static Forward Current Vee =35V, Ic=10pA 400 800
FE Transfer Ratio Vee =5V, Ilc=100pA 450
Vee =5V, lc=1mA 500
Vee Base-Emitter Voltage Vee =5V, Ic=100pA 07 v
Collector-Emitter
Vet Saturation Voltage ls=01mA, lc =1mA 03 v
Small-Signal Common-Emitter
hio Input Impedance Vee = 5V 12 42 kQ
b Small-Signal Common-Emitter cE !
fo Forward Current Transfer Ratio e = 1mA 500 1400
R Small-Signal Common-Emitter c = 1mi .
re Reverse Voltage Transfer Ratio f=1ke/ 8x10
h Small-Signal Commen-Emitter = ks
oo Output Admittance 8 - 60 pmho
Small-Signal Common-Emitter
L Forward Current Transfer Ratio | Vo =35V, lc=05mA, f=30Mc/s 3 18
Common-Base Open-Circuit
Cobo Output Capucitugte Ves =3V, =0, f=1M/s 45 pF
Common-Base Open-Circuit
Gibo Input (apucitanre Vea = 05V, 1c =0, f=1Mc/s 6 pF
*operating characteristics at 25°C free-air temperature
PARAMETER TEST CONDITIONS MIN MAX UNIT
Vee=5V, lc=30pA Re=10kQ,
f=10¢/s 15 dB
Vee =5V, Ic=30puA Rs=10kQ,
NF Spot Noise Figure f=100¢/s ! ®
’ ’ Ve =5V, lo=5uh FRo= 50K,
f=1ke/s L d8
Vee =5V, lc=5uh,  Rs=50kQ,
£=10ke/s ! dB
NOTE 4: Tl?is p must be d using pulse techni 'p = 300 us, duty cycle < 2%.

*Indicates JEDEC registered data.

1502
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TYPES 2N4252 AND 2N4253
N-P-N EPITAXIAL PLANAR SILICON TRANSISTORS

HIGH-FREQUENCY TRANSISTORS FOR
TUNER AND IF-AMPLIFIER STAGES
IN FM AND AM/FM
STEREO-MULTIPLEX RECEIVERS

*mechanical data

¢ 05 992 i THE ACTIVE ELEMENTS ARE
- ELECTRICALLY INSULATED FROM i
| 5% THE CASE
T =
gw |ES
| 4 ="j ALL JEDEC T0-72¥ DIMENSIONS
ng‘uﬂ ALL DIMENSIONS ARE

IN INCH! AND NOTES ARE APPLICABLE
UNLESS OTHERWISE
SPECIFIED

+10-72 outline s some as T0-18 outline with the addition of o fourth lead.

*absolute maximum ratings at 25°C free-air temperature (unless otherwise noted)

Collector-Base Voltage . . . e e e e e e e e e e e e e e e e e
Collector-Emitter Voltage (See Note 1) C e e e e e e e e e e e e e e e e e
Emitter-Base Voltage . . . . . . . .+ . . . v v 0 v e e e e e e e e
Continuous Collector Current . . . . e e e e e e e e e e e e

30V
18V
4V
50 mA

Continuous Device Dissipation at (or below) 25°C Free-Air Temperature (See Note 2) . . . . 200 mW
Storage Temperature Range . . . e e e e e 4 e 4 e e w4+ . . —65°to200°C
Lead Temperature 4 Inch from Case for 10 Seconds. . . . . . . . . . . . . . . 300°C

*electrical characteristics at 25°C free-air temperature (unless otherwise noted)

2N4252 2N4253
PARAMETER TEST CONDITIONS MIN TYP MAX|MIN TYP MAX UNIT
Viericeo Collector-Base Breakdown Voltage lc=10uA =10 30 30 v
Visrjceo Collector-Emitter Breakdown Voltage | Ic = 2mA, 13 =0, See Note 3 18 18 \
Visrjeso Emitter-Base Breakdown Voltage le=10uA, Ic=10 4 4 v
Veg =15V, Ie =10 50 50 | nA
Coll
Icso ollector Cutoff Current Vee =15V, 1. =0, T = 85°C 5 5| pA
hee Static Forward Current Transfer Ratio | Vee = 10V, Ic = 2 mA 50 30 150
Small-Signal Common-Emitter _ _ -
Ihel Forward Current Transfer Ratio Yor =10V, Ic = 2mA, =100 Mz | 6 "l o6 "
Il gk Sgnal Common Emifter Vee =10V, lc=2mA, =10 MHz 70 mmho
N Vca IOV IE = 0, f=1 M"l,
Cb Collector-Base Capacitance See Note 4 0.1 045 | 0.1 0.45 pF
Parallel-Equivalent Common-Emitter _ = =
Toee  Short-Circuit Output Resistance Voe =10V, lc = 2mA, =10 Mhz 50 kQ
r,'Cc  Collector-Base Time Constant Ve =10V, lg = —2mA, f=79.8 Miz 8 12 8 12 | ps
NOTES: 1. This value applies when base-emitter diode is open-circuited. *Indicates JEDEC registered data (typical data excluded).
2. Derate linearly to 175°C free-air temperature at the rate of 1.33 m¥/deg.
3. These p must be d using pulse techniq ' = 300 ps, duty cycdle < 2%.
4. Collector-Base Capacil is d using three-termii hniques with the case and emitter guarded.

ESTYNT ANV ZSTYNT SIdAL

9961 1134V ‘S£5899 S-1a ‘ON Nil31Ing

TEXAS INSTRUM ENTS

ORPORATED
POST OFFICE BOX 5012 « DALLAS, TEXAS 75222
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TYPES 2N4252 AND 2N4253
N-P-N EPITAXIAL PLANAR SILICON TRANSISTORS

1504

operating characteristics at 25°C free-air temperature

2N4252
PARAMETER TEST CONDITIONS TP UNIT
NF Spot Noise Figure Vee = 10V, Ic = 2mA, Re =100 Q, f = 100 MHz 2.5 dB
TYPICAL CHARACTERISTICS
2N4253
STATIC FORWARD CURRENT TRANSFER RATIO
vs
COLLECTOR CURRENT
1000 — —
= Ve =10V
[— See Note 3
o 400
g
&
§ 100 Tz 150°G
= o —— -
.‘:; z% = e
£ g0,
S 4 A= 25
? 1] —— -
g Ta = =55°C} —
u°. i ]
2 "]
5 10
wv
|
Yoy
-~
1
0.01 0.04 0.1 0.4 1 4 10 40 100
¢ — Collector Current — mA
FIGURE 1
2N4252, 2N4253 2N4252, 2N4253
BASE-EMITTER VOLTAGE COLLECTOR CUTOFF CURRENT
vs vs
1 FREE-AIR TEMPERATURE 1000 FREE-AIR TEMPERATURE
T 1|
Veg = 10V Ves = 15V
b =
~ See Note 3 ] - le =0
<
> b \‘ €
0.8 s ~ 100
| N |
§ \ \\ ~ : —
= Ic =50 mA f % N 5
2 06l —10ma \‘\Q 2 0
b ¢ 7 N Q ]
E — lc =4mA S S B
1 ™S F
B 04-lc=2mA— 2
| Ic = 0.1 mAd 6 =
w 7
; L
0.2 _3 0.1
0 4__‘_— 0.01
=75 -50 -25 0 25 50 75 100 125 150 175 25 50 75 100 125 150
To — Free-Air Temperature — °C Ta — Free-Air Temperature — °c
FIGURE 2 FIGURE 3

NOTE 3: These parameters must be measured using pulse techniques. 'p = 300 s, duty cycle < 2%.
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IM,' — Small-Signal Forward Current Transfer Ratio — dB

TYPES 2N4252 AND 2N4253
N-P-N EPITAXIAL PLANAR SILICON TRANSISTORS

TYPICAL CHARACTERISTICS AT T,=25°C

2N4253

SMALL-SIGNAL COMMON-EMITTER
FORWARD CURRENT TRANSFER RATIO

2N4252, 2N4253

COLLECTOR-BASE CAPACITANCE

vs vs
FREQUENCY COLLECTOR-BASE VOLTAGE
50 T T 1 le=0
Vee =10V f=1 MHe
le = zl"‘A il 5 See Note 4
40 | o.8
@
o
5
3
30 N g 0.6
N o
B i
]
20 2 0.4 \\
]
3 \\
I ! —
10 \ s 0.2
\ §;
0, 0 | 1
0.01 0.1 1 10 100 1000 1 2 4 7 10
f — Frequency — MHz Veg — Collector-Base Voltage — V
FIGURE 4 FIGURE 5
2N4252
SPOT NOISE FIGURE
vs
FREQUENCY
6
Veg = 10V /
lc =2mA /
5
,/
@
©
[y /
%‘, /
i RG=50Q
23
2 Rg =100Q 4
&
| 2
w
z
1
0
1 4 10 40 100 400 1000
f — Frequency — MHz
FIGURE 6
NOTE 4: Collector-Base Capacil is d using three-t | with the case and emitter guarded.
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TYPES 2N4252 AND 2N4253
N-P-N EPITAXIAL PLANAR SILICON TRANSISTORS

TYPICAL CHARACTERISTICS AT 455 kHz, T,=25°C

2N4253 2N4253
SMALL-SIGNAL COMMON-EMITTER SMALL-SIGNAL COMMON-EMITTER
FORWARD CURRENT TRANSFER RATIO FORWARD TRANSFER ADMITTANCE
Vs Vs
COLLECTOR CURRENT COLLECTOR CURRENT
2 50 250 T T
| Vee =10V Vee =10V
2 | f=455kHz P [~ f = 455 kHz <
] £
& 49 E 200
S ]
8 3
= 5 /
T w £ 150
5 2
S 5
5 z
o
E 20 £ 100
] ]
g H
: L/
= 10 I 50
g g 4
© > /
| 7
= 0 0
= 4 7 10 0 2 4 6 8 10
g — Collector Current — mA Ic — Collector Current — mA
FIGURE 7 FIGURE 8
2N4253 2N4253
PARALLEL-EQUIVALENT SMALL-SIGNAL COMMON-EMITTER PARALLEL-EQUIVALENT SMALL-5IGNAL COMMON-EMITTER
SHORT-CIRCUIT INPUT RESISTANCE SHORT-CIRCUIT OUTPUT RESISTANCE
vs vs
COLLECTOR CURRENT 400 COLLECTOR CURRENT
4
c Vee =10V S Vee= 10V
N f = 455 kHz 1 f =455 kHz
o
g 2™ § 200
g \ 3
3 < \
5 1 2 100 ~C
2 3 A
- N
z 0.7 E 70 O
3 3
.
5 N 3
. 40 N
5? 0.4 5? "‘~\\‘
2 2 ~J
E J; ™
< 0.2 S 2 L
1 1
£ g
0.1 10
1 2 4 7 10 1 2 4 7 10
e = Collector Current — mA Ic — Collector Current — mA
FIGURE 9 FIGURE 10
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TYPES 2N4252 AND 2N4253

N-P-N EPITAXIAL PLANAR SILICON TRANSISTORS

TYPICAL CHARACTERISTICS AT 10 MH:z, T,=25°C

2N4253
SMALL-SIGNAL COMMON -EMITTER

2N4253
SMALL-SIGNAL COMMON-EMITTER

= FORWARD CURRENT TRANSFER RATIO = FORWARD CURRENT TRANSFER RATIO
vs Vs
L 50 COLLECTOR CURRENT :, COLLECTOR-EMITTER VOLTAGE
= T =
& Ve =10 V 2 lc = 2mA
5 e = o F e
g f =10 MHz < f= 10 MHz
§ 40 5 40
- =
£ 30 E 30 AT
S 5} /
¥ 3
2
s ® 5
-] °
& B
"/.-7 10 2 10
2 3
Too oo
— 1 2 4 7 10 — 0 2 4 é 8 10
= Ic= Collector Current — mA 2N4253 £ Vee — Collector-Emitter Voltage — V
FIGURE 11 FIGURE 12
SMALL-SIGNAL COMMON-EMITTER
FORWARD TRANSFER ADMJTTANCE
vs

° COLLECTOR CURRENT

£ 250 —

£ Vee =10V p

| =10 MHz //

8 200 7

s /

E 4

£

3 150 /]

K] /

£ 100 /

= 4

e /

$ 4

g s (A

[} A

— 7

£ o

0 2 4 6 8 10
Ic — Collector Current — mA
2N4253 FIGURE 13 2N4253

PARALLEL-EQUIVALENT SMALL-SIGNAL COMMON-EMITTER
SHORT-CIRCUIT INPUT RESISTANCE

vs
COLLECTOR CURRENT

(o]

-

| 2 LIS

s Veg =10V

§ \ £=10 MHz

s

&

- SN

%7 -

£

§ 0.4

3 h

2 N

i i

9 0.2

®

&£

|

a 0.1

o

< 1 2 4 7 10
I¢c — Collector Current — mA

FIGURE 14
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PARALLEL-EQUIVALENT SMALL-SIGNAL COMMON-EMITTER
SHORT-CIRCUIT OUTPUT RESISTANCE

vs
¢ COLLECTOR CURRENT
| 200
Vee = 10V
f = 10 MHz
100 G
a \\
32 70 N
3 ~
- N
3 « 33
g N
= ® N
[
£
UNE 1)
g 1 2 4 7 10
- I¢ — Collector Current — mA
FIGURE 15
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TYPES 2N4252 AND 2N4253

N-P-N EPITAXIAL PLANAR SILICON TRANSISTORS

TYPICAL CHARACTERISTICS AT 100 MHz, Ta =25°C

2N4252
SMALL-SIGNAL COMMON-EMITTER
FORWARD CURRENT TRANSFER RATIO

g Vs

| COLLECTOR CURRENT
2 50 T

& | Vee = 10V

] =

S so|f = 100 MH

5

&

H

£ 30

2

(9}

®

: 2

£ ]

3

2 10

&

0
! 1 2 4 7 10
z Ic — Collector Current — mA
FIGURE 16
2N4252

PARALLEL-EQUIVALENT SMALL-SIGNAL COMMON-EMITTER
SHORT-CIRCUIT INPUT RESISTANCE

vs
(o] COLLECTOR CURRENT
! 400 L
] Vee =10V
2 AN £= 100 MHz ]
3 \
(-3
5 200
a \
£
£ N
K N
H N
S 100
‘IB- (N
2 5
g
&
I
$ 40
- 1 2 4 7 10
Ic = Collector Current — mA
FIGURE 18

2N4252

SMALL-SIGNAL COMMON-EMITTER FORWARD
TRANSFER ADMITTANCE

vs
o COLLECTOR CURRENT
£ 250 —T
£ Vee = 10V
! f = 100 MHz
§ 200
s
E
3 150
8 =
z =
2 100 //
b
o
5 50 '/
w
| 4
S o
- 0 2 4 6 8 10
Ig = Collector Current — mA
FIGURE 17
2N4252

PARALLEL-EQUIVALENT SMALL-SIGNAL COMMON-EMITTER
SHORT-CIRCUIT OUTPUT RESISTANCE

c vs

x " COLLECTOR CURRENT

] T

9 Vee = 10V

g ™ F = 100 MHz

3

o

5 20

2

)

o

€

2

g 10 N

5 ~

&

] 7

K

&

I“ 4

g 2 4 7 10
Ic = Collector Current — mA

FIGURE 19

COMMON-EMITTER EQUIVALENT CIRCUIT USING SHORT-CIRCUIT "y’ PARAMETERS

—L

el
b —oc T
| .
Voe jE Fiep A é'Yrelvce th'Vbe 4 :; foep V. l)’;,l= J—be
< Fcie‘p Coep$
1 b
O ! o6 IYroI_ Vee
FIGURE 20
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|
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TYPES 2N4252 AND 2N4253

N-P-N EPITAXIAL PLANAR SILICON TRANSISTORS

TYPICAL APPLICATION DATA
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TYPICAL APPLICATION DATA
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TYPES 2N4252 AND 2N4253
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TEXAS INSTRUMENTS RESERVES THE RIGHT TO MAKE CHANGES AT ANY TIME
IN ORDER TO IMPROVE DESIGN AND TO SUPPLY THE BEST PRODUCT POSSIBLE.
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TYPES 2N4254, 2N4255, 2N4996, AND 2N4997 °
N-P-N EPITAXIAL PLANAR SILICON TRANSISTORS /f

SILECTT HIGH-FREQUENCY TRANSISTORS
FOR TUNER AND IF-AMPLIFIER STAGES
IN FM AND AM/FM STEREO-MULTIPLEX RECEIVERS

® Rugged, One-Piece Construction with In-Line Lead Configuration (2N4254, 2N4255)
or Standard TO-18 100-mil Pin-Circle Configuration (2N4996, 2N4997)

mechanical data

These transistors are encapsulated in a plastic compound specifically designed for this purpose, using a
highly mechanized process} developed by Texas Instruments. The case will withstand soldering tempera-
tures without deformation. These devices exhibit stable characteristics under high-humidity conditions and
are capable of meeting MIL-STD-202C method 106B. The transistors are insensitive to light.

9961 AVW ‘560899 S-1a "ON NI131IN8 SIDV1dIA
£961 3390120 ‘£656£9 S-1d "ON NILINING
L66YNT ANV '966YNT ‘SSTYNT ‘VSTYNZ S3dAL

+0.005
—~{ Jo— 0.050 (NOTE A) ——I 0.160 73098
+0.005
0.100 +0.005
i T ] r - 0020 a 0100 0020
0.200
0,135 c.
6,005 2 I, — )
—oo2s MM b
20, oos-' =
‘3613?0ﬂ<— 0500 MIN 3 1ean 0.017 T 3902
-0.030 " 0.050 = 0.005 —0.001

2N4254 AND 2N4255 CASE OUTLINE

*ALL JEDEC TO-92 DIMENSIONS AND NOTES ARE APPLICABLE
NOTES: A. Load diameter is not contralled in this aroa.
B. All dimensions are in inches.

0015 1-EMITTER
(NOTE A) 0.050
0.050 T.P.—

B ’_J 0.100 TP, 2.8as6
R ——— ]—— %
0.200 ote0_ | _ $
=000s A =0010 _E— ! T
. t e 1 0017 2002 pip l
0.185 0.500 MIN ——J 0,005 '

=0.005

3 LEADS

1
3-COLLECTOR i
*2N4996 AND 2N4997 CASE OUTLINE ;“

NOTES: A. Lead diametcr is ot controlled in this area.

. Loads having maximum diameter (0.019) shall be within 0.007 of their true positions
measured in the gaging plane 0.054 below the seating plane of the device relative to
a maximum-diometer package.

All dimensions are in inches.

n

*absolute maximum ratings at 25°C free-air temperature (unless otherwise noted)

Collector-Base Voltage . . < 1 A"
Collector-Emitter Voltage (See Note l) O |2
Emitter-Base Voltage . . . . e A
Continuous Collector Current . . . . . 50mA
Continuous Device Dissipation at (or below) 25°C Free-Anr Temperoiure (See Note 2) .. . 250 mW
Storage Temperature Range . . C e« « + . . . . —65°Cto150°C

Lead Temperature s Inch from Case for 10 Seconds e e e e e e e e e oL 260°C

NOTES: 1. This value applies when the base-emitter diode is open-circuited.

2. Derate linearly to 150°C free-air temperature at the rate of 2 mW/deg.

*Indicates JEDEC registered data
FTrademark of Texas Instruments
$Patent Pending

TEXAS INSTRUMENTS
NCORPORATED 151



TYPES 2N4254, 2N4255, 2N4996, AND 2N4997
N-P-N EPITAXIAL PLANAR SILICON TRANSISTORS

*electrical characteristics at 25°C free-air temperature (unless

otherwise noted)

2N4254, 2N4996

2N4255, 2N4997

PARAMETER TEST CONDITIONS UNIT
MIN TYP MAX |[MIN TYP MAX
Visrjcso Collector-Base Breakdown Voltage | Ic = 10 uA, e = 0 30 30 v
Visjczo Collector-Emitter Breakdown Voltage [Ic = 2 mA, |3 = 0, See Note 3 18 18 v
Visrjeso Emitter-Base Breakdown Voltage le=10uA, lc=0 4 4 v
Ve =15V, e =0 100 100 nA
Icsgo  Collector Cutoff Current Voo =15V, =0, T = 8% m 10 uh
hee Static Forward Current Transfer Ratio | Vee = 10V, Ic = 2 mA 50 30 150
Small-Signal Common-Emitter
L Forwardg(urrem Transfer Ratio Vee =10V, lc = 2mA, =100 MHz 6 L 14
Small-Signal Common-Emitter
I¥ee| Forwurdngnsfer Admittance “[Vee =10V, lc =2mA, =10 MHz n mmho
Vop = = =
o Collector-Base Capacitance s =100 k=0 1= o 065 | 01 065 | o
Parallel-Equivalent Common-Emitter _ _ _
Toop  Short-Circuit Output Resistance Vee =10V, lc = 2mhA, {=10 Mz 50 kQ
t,'C.  Collector-Base Time Constant Vea =10V, le=—2mA, f=79.8 Miz 14 20 14 20 ps
operating characteristics at 25°C free-air temperature
PARAMETER TEST CONDITIONS IS 2% L uniT
NF Spot Noise Figure Vee =10V, Ic = 2mA, Re= 100 Q, f = 100 MHz 2.5 dB
*Indicates JEDEC registered data (typical data excluded)
TYPICAL CHARACTERISTICS
2N4255, 2N4997
STATIC FORWARD CURRENT TRANSFER RATIO
cou:crov; CURRENT
1000
E Vee =10V
[— See Note 3
o 400
;5:
&
.é 100 Ta” 10T
% f— TTa 7 75°C
5 Ta,= 25°C —
S T —H -
g Ta = -55°C]|__— N
° AT
5 10
IIM
x4
'0.01 0.04 0.1 0.4 1 4 10 40 100
¢ — Collector Current — mA
FIGURE 1

NOTES: 3. This parameter must be measured using pulse techniques. 1o = 300 s, duty cycle < 2%.
4. Collector-Base Capaci is d using three-terminal hniques with the emitter

1512

guarded.
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TYPES 2N4254, 2N4255, 2N4996, AND 2N4997
N-P-N EPITAXIAL PLANAR SILICON TRANSISTORS

TYPICAL CHARACTERISTICS AT T, =25°C

2N4254, 2N4255
2N4996, 2N4997

BASE-EMITTER VOLTAGE

vs
FREE-AIR TEMPERATURE

1 —

S Ve =10V
] ) \\ See Nate 3
0 0.8 i~

g \\‘ N
2.6 ™ =
3 Lic=50mA // \i
._.'510.4_Ic=10mA y

E | Ic=4mA

1 0.2 c =2mA

] Ic =0.1 mA

N

0

-75-50-25 0 25 50 75100125150175

Ta — Free-Air Temperature — °C
FIGURE 2

2N4255, 2N4997
SMALL-SIGNAL COMMON-EMITTER

2N4254, 2N4255
2N4996, 2N4997

COLLECTOR CUTOFF CURRENT

vs
FREE-AIR TEMPERATURE

lcpo — Collector Cutoff Current ~ nA

0.01

i
L
25 50 75 100 125 150
Ta — Free-Air Temperature — °C
FIGURE 3
2N4254, 2N4255

2N4996, 2N4997
COLLECTOR-BASE CAPACITANCE

vs
COLLECTOR-BASE VOLTAGE

S
I ] I =0
D I 8 f =1 MHz
] 50.8
?‘, | S See Note 4
w o 9
e 8o \\
5 2 ~
w 9 “
1% = ™~
T8 50.4
s 3
15 =
—=£ So0.2
=L 1
L0
[l LI U“ 0 1 L
100 1000 2N4254, 2N4996 1 2 4 7 10
f — Frequency — MHz SPOT NOISE FIGURE Ve — Collector-Base Voltage — V
Vs
FIGURE 4 FREQUENCY FIGURE 5
¢ 7
Veg =10V
=] /,
"l’ 5tlc =2mA /
: /
2
>4 /
‘s Rg =50Q /
5 Re =1000 [V
22
vy
1
w1
z
0
1 4 10 40 100 400 1000

f — Frequency — MHz
FIGURE 6

NOTES: 3. These parameters must be measured using pulse techniques. 'P = 300 us, duty cycle < 2%.

4. Collector-Base Capaci is d using three-t

568

with the case and emitter guarded.
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TYPES 2N4254, 2N4255, 2N4996, AND 2N4997
N-P-N EPITAXIAL PLANAR SILICON TRANSISTORS

TYPICAL CHARACTERISTICS AT 455 kHz, T, =25°C

2N4255, 2N4997 2N4255, 2N4997
SMALL-SIGNAL COMMON-EMITTER ) SMALL-SIGNAL COMMON-EMITTER
FORWARD CURRENT TRANSFER RATIO FORWARD TRANSFER ADMITTANCE
Vs vs
COLLECTOR CURRENT COLLECTOR CURRENT
o 50 250 -
©
| Vee =10V Veg =10V
2 [ f=455kHz ° ™ F = 455 kHz
E
g 4, £ 0
Q
8 —
- 2
€ T 150
9 30 E
S P
2 <
o c
§ 2 2 100
-t 2
] 3
-] z
3 T s /
= 10
£ —= Y
v > /
| 7
= 0
= 0 4 10 0 2 4 6 8 10
|c — Collector Current — mA Ic = Collector Current — mA
FIGURE 7 FIGURE 8
2N4255, 2N4997 2N4255, 2N4997
PARALLEL-EQUIVALENT SMALL-SIGNAL COMMON-EMITTER PARALLEL- EQUIVALENT SMALL-SIGNAL COMMON-EMITTER
SHORT-CIRCUIT INPUT RESISTANCE SHORT-CIRCUIT OUTPUT RESISTANCE
A%} vs
COLLECTOR CURRENT 00 COLLECTOR CURRENT
4
e} Veg =10V ¢ | Veg =10V
x f = 455 kHz | f = 455 kHz
L]
g 2 PN ¢ 200
(-3 -
R 2 100 ~
£ 3 4
3 0.7 3 70 ~_
2 ~ 3
D =)
g 0.4 . g 40 ~
1
K] K \‘
= = N
o °
S o2 & N
| 1
H 3
0.1 10
1 2 4 7 10 ] 2 4 7 10
lc — Collector Current — mA Ic — Collector Current — mA
FIGURE 9 FIGURE 10
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TYPES 2N4254, 2N4255, 2N4996, AND 2N4997
N-P-N EPITAXIAL PLANAR SILICON TRANSISTORS

TYPICAL CHARACTERISTICS AT 10 MHz, T, =25°C

2N4255, 2N4997
SMALL-SIGNAL COMMON-EMITTER
FORWARD CURRENT TRANSFER RATIO

2N4255, 2N4997
SMALL-SIGNAL COMMON-EMITTER

< 2 FORWARD CURRENT TRANSFER RATIO
vs vs
L 50 COLLECTOR CURRENT L COLLECTOR-EMITTER VOLTAGE
% T =
2 Veg =10 V & Ic = 2mA
£ f =10 MHz 3 f =10 MH:
§ 40 - 5 40
- -
€ €
] — 2
£ 30 £ 30 A
v} v /
° 2
o
g ]
‘E 20 ..:°: 20
2 B
2 10 & 10
L L
2 2
1o e
- 1 2 4 7 10 J— 0 2 4 6 8 10
- (3
= Ic = Collector Current — mA 2N4255, 2N4997 < Vce = Collector-Emitter Voltage — V
FIGURE 11 SMALL-SIGNAL COMMON-EMITTER FIGURE 12
FORWARD TRANSFER ADMITTANCE
Vs
° COLLECTOR CURRENT
£ 250 —
£ | Vee = 10V |
! f =10 MHz //
& 200 L
s /
< Y
€
3 150 ,/
3 /]
2
2 100 /
) /
g 4
g /|
L 50 4
| /
_ 7
g
S 0
0 2 4 é 8 10
Ig — Collector Current = mA
2N4255, 2N4997 FIGURE 13 2N4255, 2N4997
PARALLEL-EQUIVALENT SMALL-SIGNAL COMMON-EMITTER PARALLEL-EQUIVALENT SMALL-SIGNAL COMMON-EMITTER
SHORT-CIRCUIT INPUT RESISTANCE SHORT-CIRCUIT OUTPUT RESISTANCE
vs vs
G , COLLECTOR CURRENT . ¢ 00 COLLECTOR CURRENT
T T 1T
;; Veg =10V ! Vee = 10V
g \ f=10 MHz f = 10 MHz
2 200 e
n‘:’ N o \\
17 AN R N
£ 3 N
- o N
5 0.4 40 AN
s N K N
3 " .
‘-?” \\ g N
3 0.2 I 2
H 2 N
[-]
N 2
a 0.1 o
g 1 2 4 7 10 ¢ 1 2 4 7 10
Ic = Collector Current — mA - Ig = Collector Current — mA
FIGURE 14 FIGURE 15
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TYPES 2N4254, 2N4255, 2N4996, AND 2N4997
N-P-N EPITAXIAL PLANAR SILICON TRANSISTORS

1516

PARALLEL-EQUIVALENT SMALL-SIGNAL COMMON-EMITTER

'h‘.l — Small-Signal Forward Current Transfer Ratio — dB

fiep — Parallel-Bquivalent Input Resistance — Q

TYPICAL CHARACTERISTICS AT 100 MHz, T, =25°C

2N4254, 2N4996

SMALL-SIGNAL COMMON-EMITTER
FORWARD CURRENT TRANSFER RATIO

vs
COLLECTOR CURRENT

50 T
| Vee = 10V
40 | f =100 MHz
30
20
/
10
]
1 2 4 7 10

Ic — Collector Current — mA
FIGURE 16

2N4254, 2N4996

SHORT-CIRCUIT INPUT RESISTANCE

vs

COLLECTOR CURRENT

400 T T T 1T
Vce =10V
N f=100 MHz |
200 \‘\
\\
N

100 -
70
40

1 2 4 7 10

Ic — Collector Current — mA
FIGURE 18

2N4254, 2N4996

SMALL-SIGNAL COMMON-EMITTER FORWARD

250

200

150

50

lY“I — Forward Transfer Admittance — mmho

40

20

foep — Parallel-Equivalent Output Resistance — kQ

TRANSFER ADMITTANCE

vs
COLLECTOR CURRENT
Vee = 10V
f = 100 MHz
L
i
A
l/
0 2 4 6 8 10

I¢ = Collector Current — mA
FIGURE 17

2N4254, 2N4996

PARALLEL-EQUIVALENT SMALL-SIGNAL COMMON-EMITTER

SHORT-CIRCUIT OUTPUT RESISTANCE

vs
COLLECTOR CURRENT

Vee = 10V
= F = 100 MHz
~—
2 4 7 10

Ic — Collector Current — mA
FIGURE 19

COMMON-EMITTER EQUIVALENT CIRCUIT USING SHORT-CIRCUIT "y’ PARAMETERS

—_

Pa—

bo- oc
I T _ly
Vbe :: Fiep L |)’:¢ Vee |Yfelvbe 1 foep Ve Yie| V—be Ve =0
4 = =
9 clep Coep
A 3
0 Oe o Vee | Voo 0
FIGURE 20

Tiep

N

. lb =|Y|el Vbe +|yre|v<e
l( = nyel Vbe * |Yoe|v<e

V=0

ce

I
Vbe= 0 ;o—e;’ ‘ac"‘P

I
bod= v
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TYPES 2N4254, 2N4255, 2N4996, AND 2N4997

N-P-N EPITAXIAL PLANAR SILICON TRANSISTORS

TYPICAL APPLICATION DATA
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TYPES 2N4254, 2N4255, 2N4996, AND 2N4997
N-P-N EPITAXIAL PLANAR SILICON TRANSISTORS

TYPICAL APPLICATION DATA
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TYPES 2N4418 AND 2N4419

N-P-N EPITAXIAL PLANAR SILICON TRANSISTORS

SILECTT TRANSISTORS FOR HIGH-SPEED SWITCHING APPLICATIONS
o 2N4418 Electrically Similar to the 2N2369
e Rugged, One-Piece Construction with Standard T0-18 100-mil Pin Circle

mechanical data

These transistors are encapsulated in a plastic compound specifically designed for this purpose, using a
highly mechanized processt developed by Texas Instruments. The case will withstand soldering tempera-
tures without deformation. These devices exhibit stable characteristics under high-humidity conditions and
are capable of meeting MIL-STD-202C method 106B. The transistors are insensitive to light.

*CASE OUTLINE

=0.005

NOTES: A. Lead diameter is not controlled in this area.

© moximum-diameter package.
C. All dimensions are in inches.

0015
NOTE A
0050 1.p,
_-1 ©0.100 T.p.
0200 ! 0.160

=000s O =qo0107] by = e} -

1 — —

0.185 0.500 MIN ——l

8. Leads having maximum diometer (0.019) sholl be within 0.007 of their tive positions
measured in the gaging plane 0.054 below the seating plane of the device relative to

1 - BASE

0050
e

/- 2-EMITTER

+0.002
0017 " 5001 DIA

3 LEADS
3- COLLECTOR

*absolute maximum ratings at 25°C free-air temperature (unless otherwise noted)

Collector-Base Voltage
Collector-Emitter Voltage (See Noie 1)
Collector-Emitter Voltage (See Note 2)
Emitter-Base Voltage Coe
Continuous Collector Current .
Peak Collector Current (See Note 3)

Continuous Device Dissipation at (or belc;w) 25°C Free-Alr Temperature (See Noie 4)
Continuous Device Dissipation at (or below) 25°C Lead Temperature (See Note 5)

Storage Temperature Range . .
Lead Temperature % Inch from Case for 10 Seconds .

2N4418 2N4419

. . 4OV 30V

. . . . 40V 30V
... .. 15V 12V

. . A5V 45V

. <— 200mA —>

. <— 500 mA —

<— 360mW—>

. <—500 mW—>
. —65°C to 150°C
. <—260°C -—

*electrical characteristics at 25°C free-air temperature (unless otherwise noted)

NOTES: 1.
. These values apply between 0 and 200 mA collector current when the base-
emitter diode is open-circuited. Maximum rated voltage and 200 mA collector 6.
current may be simultaneously applied provided the time of application is

~

)

2N4418 2N4419
PARAMETER TEST CONDITIONS MIN MAX [MIN MAX UNIT
Visricso Collector-Base Breakdown Voltage lc=10puhle=10 40 30 v
Vierjceo  Collector-Emitter Breakdown Voltage | Ic = 10 mA, I3 = 0, See Note 6 15 12 v
Visrjces  Collector-Emitter Breakdown Voltage | lc = 10 uA, Ve = 0 40 30 v
Visrjeso  Emitter-Base Breakdown Voltage le=10uA lIc=10 45 4.5 v
Vea =20V, =0 0.4 04| pA
l I
c8o Collector Cutoff Current Vea = 20V, I =0, o= 70°C 3 3| A
leso Emitter Cutoff Current Vee=3V, Ic=0 20 25| nA
" .| Vee =1V, Ic = 10 mA, See Note 6 40 120 30
Static F d 2
hee atic Forward Current Transfer Ratio Vee = 2V, lc =100 mA, See Note 6 20
Ve Base-Emitter Voltage lg=1mA, Ic=10mA 072 087 (072 087 V
Veegsaty  Collector-Emitter Saturation Voltage lg=1mA, Ic=10mA 0.25 025 V
Small-Signal Common-Emitter
[hee| Forward Current Transfer Ratio Vee = 10V, Ic = 10 mA, f = 100 MHz 3 4
Coo Collector-Base Capacitance Vos =5V, le =0, ;:N:”r";’ 4 4| pF

This value applies when the base-emitter diode is short-circuited.

10 ps or less and the duty cycle is 2% or less.

. This value applies for 1, < 10 ys and duty cycle < 29%.
. Derate linearly 10 150°C free-air temperature af the rate of 2.88 mW /deg.

5. Derate linearly to 150°C lead temperature at the rate of 4 mW/deg. Lead

temperalure is measured on the collector lead 1/16 inch from the case.

These p must be
duty cycle < 2%.

d using pulse

— *|ad;

hniques. 1, = 300 us,

JEDEC registered data

7. Gy is d using three-t

measuremen? techniques with the

emitler guarded.

+Trademark of Texas Instruments
$Patent Pending

x
m
<
n
[~
2
%
F
©

-]
c
=
e
m
=
4
z
o
(=]
=
)
)
©°
2
»
&
w
]
-4
m
E
]
m
£
-
©
o
@

TeExAs INSTRUM ENTS

POST OFFICE BOX 5012 DALLAS TEXAS 75222

INCORPORA

1519

2
o
m
“n
N
z
ES
2
©
>
z
o
»
z
&
©




TYPES 2N4418 AND 2N4419
N-P-N EPITAXIAL PLANAR SILICON TRANSISTORS

*switching characteristics at 25°C free-air temperature

2N4418 [2N4419
PARAMETER TEST CONDITIONS+ MAX MAX UNIT
tq  Delay Time 10 10 ns
t.  Rise Time :‘C = ;go“'a' lsy = 1 mA, ‘sle":l;‘"’u; :)' 12 14 ns
ten Turn-on Time t ' 8 20 22 ns
t,  Storage Time 12 14 ns
% Fall Time o e T W[ 16 [
torr  Tum-off Time ' g 22 28 ns
lc =10 mA, |am =10 mA, |m) =-10 mA,
t,  Storage Time See Figure 3 18 20 ns
FVoltage and current values shown are nominal; exact values vary slightly with transistor parameters.
*PARAMETER MEASUREMENT INFORMATION
a3V
+2.72V ==
280Q 0
OUTPUT -ci ton ?-
INPUT A it
siag 24 M
L. 90%
TEST CIRCUIT VOLTAGE WAVEFORMS
FIGURE 1
-2V 43V
)
-1 tofs be—
0.1 yF OUTPUT _.h‘ :’i
INPUT by =y b=
510 2.94 Uﬁ
90%
TEST CIRCUIT VOLTAGE WAVEFORMS
FIGURE 2
0
890 Q 0.1 uF INPUT
0.1 4F _ A" ouTPuT
iNeuT (O ——wW— 1kQ -lov
2 500 Q M Q
500 Q2 +6V
4 - 10%
e ¢ 2300 pF
:: 56 Q oC +r 0 ———— POINT "A"
1€ 7t YRV L
IEINALM: 104F z‘: 1ov 4V I
3 [} OuUTPUT
-——90%
TEST CIRCUIT
o
(See Notesa and c)
FIGURE 3 VOLTAGE WAVEFORMS
NOTES: a. The input waveforms are supplied by a g with the following ch es: Ty = 50 Q, 1, < Vs, 1 2> 200 s, duly cycle < %%.

b. Waveforms of figures 1 and 2 aro monitored on an oscilloscope with the foliowing characteristics: 1, < 1 ns, Ry > 100 k@, G, < 10 pF.

¢. Output waveform of figure 3 is monitored on an oscilloscope with the following characteristics: 1, < 1, L, = 50Q
*Indicates JEDEC registered data

1520

TEXAS INSTRUMENTS RESERVES THE RIGHT TO MAKE CHANGES AT ANY TIME
IN ORDER TO IMPROVE DESIGN AND TO SUPPLY THE BEST PRODUCT POSSIBLE.
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TYPES 2N4420, 2N4421
N-P-N EPITAXIAL PLANAR SILICON TRANSISTORS

SILECTT TRANSISTORS FOR HIGH-SPEED SWITCHING APPLICATIONS

o 2N4420 Electrically Similar to the 2N3014
® Rugged, One-Piece Construction with Standard TO-18 100-mil Pin Circle

mechanical data

These transistors are encapsulated in a plastic compound specifically designed for this purpose, using a
highly mechanized process{ developed by Texas Instruments. The case will withstand soldering tempera-
tures without deformation. These devices exhibit stable characteristics under high-humidity conditions and
are capable of meeting MIL-STD-202C method 106B. The transistors are insensitive to light.

*CASE OUTLINE (NOTEA) e oo
0.050 T.P.— P,
_.1 rJ 0.100 T.P..
2-BASE
T S
e =

0.200 0.160
=0005 ®4 =0010
i .

3 €
+0.002
i 0.017 _ 0.001 DIA
s 3 LEADS
- 0:005 0.500 MIN 3-COLLECTOR

NOTES: A. Load diameter js not controlled in this area.

. Loads having maximum diamoter (0.019) shall be within 0,007 of their true positions
measurad in tho gaging plane 0.054 bolow the seating plane of the davice relative to
a maximum-diamater package.

All dimensions are in inchos.

o

*absolute maximum ratings at 25°C free-air temperature (unless otherwise noted)

NOTES:

2N4420 2N4421
Collector-Base Voltage . . . O ' 0V
Collector-Emitter Voltage (See Noie 1) - (' A 0V
Collector-Emitter Voltage (See Note 2) . . . . . . . . . . . . . . . . 20V 12V
Emitter-Base Voltage . . . . . . . . . . . . . . . . o .00 5v 5V
Continuous Collector Current . . . . . . . . . . . . . « « . . . .<—200mA—>
Peak Collector Current (See Note 3) . . . . . <— 500 mA —
Continuous Device Dissipation at (or below) 25°C Free-Alr Temperuwre (See Note 4) . <— 360 MW —>
Continuous Device Dissipation at (or below) 25°C Lead Temperature (See Note 5) . . <— 500 mW—>

Storage Temperature Range . . . e e e« e < . . . . . .-—65°Ct0150°C"*

Lead Temperature 4s Inch from Case for 10 Seconds e e e e e e e .. =— 260°C —

1. This valve applies when the base-emitter diode is short-circuited.

2. This value applies between 0 and 200 mA collector current when the base-emitter diode is open-circuited. Maximum rated voltage and 200 mA collector current may be
simultaneously applied provided the time of application is 10 us or less and the duty cycle is 2% or less.

3. This value applies for 1, < 10 ps and duty cycle < 2%.

4. Derate linearly to 150°C free-air temperature af the rate of 2.88 mW/deg. *Indicates JEDEC registered data
5. Derate linearly to 150°C lead temperature at the rate of 4 mW/deg. Lead temperature is measured on the TTrnde;nnrk of Texas Instruments
collector lead 1/16 inch frem the case. FPatent Pending
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TYPES 2N4420, 2N4421
N-P-N EPITAXIAL PLANAR SILICON TRANSISTORS

1522

*electrical characteristics at 25°C free-air

temperature (unless otherwise noted)

2N4420 2N4421
PARAMETER TEST CONDITIONS MIN MAX| MIN MAX UNIT
Visjceo  Collector-Base Breakdown Voltage lc =100 A, Il =0 40 30 v
Visejceo  Collector-Emitter Breakdown Voltage | Ic = 10mA, I =0, See Note 6 20 12 v
Visces  Collector-Emitter Breakdown Voltage | Ic = 100 uA, Vg: = 0 40 30 v
Vigrjzso  Emitter-Base Breakdown Voltage le =100 uA, Ic =10 5 5 v
Vee =20V, Vge=10 0.5 0.5 pA
lces Collector Cutoff Current Ve =20V, Ve =0, T = 70° 2 [ A
leso Emitter Cutoff Current Vg =3V, Ic=0 20 100 nA
VCE =04 V, lc = 10mA See 25
hee Static Forward Current Transfer Ratio | Veg = 0.4V, Ic = 30 mA Note 30 120 25
Vee =1V, Ic=100mA 6 25
lg=1mA, Ic=10mA See 07 08 v
Vee Base-Emitter Voltage lg = 3mA, Ilc =30mA Note 075 0.95( 075 095 V
lg=10mA, Ic = 100 mA 6 1.2 v
lg=1mA, Ic=10mA 0.2 v
lg=3mA, Ic=30mA See 0.2 02l Vv
Veesoty  Collector-Emitter Saturation Voltage | Is = 10 mA,  Ic = 100 mA Note 0.35 v
ls = 3mA, :’i : :;%‘?::A, 6 0.25 v
Small-Signal Common-Emitter
[hel Forwardg(urreni Transfer Ratio Ve =5V, lc =30 mA, f =100 MHz 3.5 3
X i Vs =35V, L=0, f=1 MHz
Co Collector-Base Capacitance see Note 7 5 5| pF
e : Vg =05V, Ic=0, f=1MHz,
Cb Emitter-Base Capacitance See Note 7 8 8| pf
NOTES: 6. These p must be d using pulse techniques. 1, = 300 ps, duty cycle < 2%.

bt

7. C.p, ond (g, are

*Indicates JEDEC registered data

d using three-terminal

with the third electrede (emitter or collector respectively) guarded.
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TYPES 2N4420, 2N4421
N-P-N EPITAXIAL PLANAR SILICON TRANSISTORS

*switching characteristics at 25°C free-air temperature

PARAMETER TEST CONDITIONST} 2N4420 | 2N4421 UNIT
MAX MAX
ts  Delay Time _ _ _ 8 10 ns
o Rise Time lo = 30mh, a3, e = O 10 12 ns
ton Turn-on Time t ' 4 16 18 ns
t.  Storage Time _ _ _ 15 18 ns
% Fall Time e 0mA -y Z3WA e~ S WA, 10 12 s
toss  Turn-off Time t ) 9 20 24 ns
t,  Storage Time e = 10mé, lspy = 10 mA, ;:‘;’F:u;l: mA, 20 ns
1Voltage and current values shown are nominal; exact values vary slightly with transistor parameters,
*PARAMETER MEASUREMENT INFORMATION
3V
+6.8V --
9K Q
OUTPUT 0 —>4 ton l‘_
[ |
td
INPUT [
2 k02 e
510 90% Y
= = (See Notes a and b)
TEST CIRCUIT VOLTAGE WAVEFORMS
FIGURE 1
3.2V +3V
+8.2V --—-'—L
° e

INPUT

(See Notesa and b)

TEST CIRCUIT VOLTAGE WAVEFORMS
FIGURE 2
[}
890 Q 0.1 pF INPUT
OUTPUT
1kQ 10V ————
INPUT (O
N Q
w6V —_ 0%
POINT "A"
1€ N IRV |
AINALM: 10pF Et 10V 4V "
3 | OUTPUT
= - 90%
TEST CIRCUIT !'_,s_,}
(See Notesa and ¢}
FIGURE 3 VOLTAGE WAVEFORMS
NOTES: a. The input waveforms are supplied by a gi with the following ch sties: Loy = 50 @, 1, < Vs, to > 200 ns, duty cycle < 2%.

b. Woveforms of figures 1 and 2 are monitored on an oscilloscope with the following characteristics: 1. < 1 ns, R, 2> 100 k2, ;< 10 pF.
. Output waveform of figure 3 is monitared on an oscilloscope with the following characteristics: t. < 1ns, L, = 0.
*Indicates JEDEC registered data
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TYPES 2N5449, 2N5450, 2N5451
N-P-N EPITAXIAL PLANAR SILICON TRANSISTORS

S

SILECTT TRANSISTORS
Encapsulated in Plastic for Such Applications as

Medium-Power Amplifiers, Class B Audio Outputs, and Hi-Fi Drivers

o Electrically Equivalent to 2N3704, 2N3705, and 2N3706
o For Complementary Use with 2N5447 and 2N5448

® Rugged, One-Piece Construction Features Standard
100-mil T0-18 Pin Circle

mechanical data

1SYSNZ ‘0SYSNT '6vYSNT SIdAL

8961 AVW ¥T60189 S-10 "ON NI131ING

These transistors are encapsulated in a plastic compound specifically designed for this purpose, using a
highly mechanized processi developed by Texas Instruments. The case will withstand soldering tempera-
tures without deformation. These devices exhibit stable characteristics under high-humidity conditions and
are capable of meeting MIL-STD-202C method 106B. The transistors are insensitive to light.

*CASE OUTLINE

A-I 0.100 TP
0.200 ' 0160
=0.00s O =nn|o__-_lE—El_'
i 1 f ]
0.185 0.500 MIN ———! 20005

=0.005 3- COLLECTOR

\LLEAD TEMPERATURE MEASUREMENT POINT (1/16" FROM CASE)

NOTES: A. Lead diameter is na controfled in this areo.

8. Leads hoving maximum diomater (0.019) shall be within 0.007 of their true positions
measured in the gaging plane 0.054 below the seating plane of the device relative to
© mozimum-diameter package.

€. All dimensions are in inches.

*absolute maximum ratings at 25°C free-air temperature (unless otherwise noted)

Collector-Base Voltage .
Collector-Emitter Voltage (See Note l)
Emitter-Base Voltage

Continuous Collector Current .

2N5449
2N5450  2N5451
50V 40V
30V 2V
5V 5V

<—800 mA—>

Continuous Device Dissipation at (or below) 25°C Free-Air Temperature (See Note 2) <—360 mW—>

Continuous Device Dissipation at (or below) 25°C Lead Temperature (See Note 3) .

Storage Temperature Range . e
Lead Temperature %s Inch from Case for 10 Seconds

NOTES: 1. These volues apply when the bose-emitter diede is open-circuited.
2. Derate linearly to 150°C free-air temperature ot the rate of 2.88 mW /deg.

3. Derate linearly to 150°C lead temperature at the rate of 4 mW/deg. Lead temperature is measured on the
collector lead 1/16 inch from the case.

~<—500 mW—>
—65°C to 150°C
<——260°C—>

+Trademark of Texas Instruments
FPatent pending
*Indicates JEDEC registered data
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TYPES 2N5449, 2N5450, 2N5451
N-P-N EPITAXIAL PLANAR SILICON TRANSISTORS

*electrical characteristics at 25°C free-air temperature

NOTES: 4. These p

PARAMETER

TEST CONDITIONS

2N5449 | 2N5450 | 2N5451

MIN MAXIMIN MAXIMIN MAX

UNIT|

Visrjceo Collector-Base Breakdown Voltage |Ic = 100 A,l; = 0 50 50 40 v
Visriceo Collector-Emitter Breakdown Voltage [lc = 10mA, 13 =0, See Note 4| 30 30 20 v
Visrjeso Emitter-Base Breakdown Voltage =100 uA, lc = 5 5 5 v
lcgo  Collector Cutoff Current Vg =20V, =0 100 100 100 | nA
lego  Emitter Cutoff Current Vg =3V, Ic=0 100 100 100 | nA
hee Static Forward Current Transfer RatiolVee = 2V, Ic = 50 mA, See Note 4/100 300 |50 150 |30 600

Ve Base-Emitter Voltage Vee =2V, lc =100 mA,See Note 4 0.5 1 |05 1 |05 110V
Veepay) Collector-Emitter Saturation Voltage Jl; = 5 mA, Ic = 100 mA,'See Note 4 0.6 0.8 11V
[be] Small-Signal Common-Emitter Vee =2V, Ic = 50 mA, 5 5 5

Forward Current Transfer Ratlo f= 20 MHz

Collector-Base Capacitance Ve =10V, le =0,
G e p =1 MHz, See Note 5] 12 12 12 |

Lty = 300 ps, duty cyde < 29%.

must be i using pulse techniq

vlrh the emitter guarded.

5. Co is d using three-terminal hnt +Indicates JEDEC registered data
TYPICAL CHARACTERISTICS
2N5450
STATIC FORWARD CURRENT TRANSFER RATIO
° COLLECT(‘)'; URRE
21000
&
3 A = 25°C
I IIIIIIIIIIIlIIIIIlIlIIIH
< I AR
o
g 00 L T
© 100 I‘. H
.E S LTI
4 = |- Al
g IIIII-IIIIIIII- lmm
o
£ ||||||.I|||||||.I|l|||l|
& ||ml||IHIIIIIIIIHHIIIIIIIH
| L1011 (1T [T
< 0.01 1 0 100 1000
—_ Collecfor Current — mA
BASE-EMITTER VOLTAGE COLLECTOR-EMITTER SATURATION VOLTAGE
vs
2.0 COLLECTOR CURRENT >| COLLECTOv; CURRENT
R 1 T
e §, le _ i
1.6 T =
§ S:e Note 4 .§ Ta = 25°C
2 s See Note 4
.2 3
I wv
2 A 5 0.1
E =
0.8 »e &
Fi 1] { =
| o.4 3
$# §
0 ] I,_ 0.01
0.1 1 10 100 1000 FCN 1 100
Ic — Collector Current — mA >3 Ic — Collector Current — mA
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TYPES 2N5449, 2N5450, 2N5451
N-P-N EPITAXIAL PLANAR SILICON TRANSISTORS

TYPICAL APPLICATION DATA

SILICON 15-WATT QUASI-COMPLEMENTARY POWER AMPLIFIER

AY |

1L+

= 220 pF
15k 62k 2N3710 35.9kQ 2N5449 2N3055
100 pF
il Wi
ST
L5 4F, :
2k2 T shv 327ka
15kQ $ 1N4003 120
1c

+40 VvV

0 @

o 7IC
+ 750 uF,
zm;l;‘gg“‘f' a7kQE o 3200 ZRi00eF 2N5447 sov
3BV G?
Tiss8 1€ 2N3711
2N3055
1¢ A >
q: 1C Q}
0.1 uF
270 I T
+
1MQ 34700 [18k0 3 ‘°g‘\‘f',: 2409 2750 pF 1.5kQ 1N4003 3 12
= = = =
10kQ
8o
CAI8834

TYPICAL PERFORMANCE SPECIFICATIONS

ContinuousOutputPower . . . . . . « . . « . . .15W@0.15% THD

Power Bandwidth@75W . . . . . . .. ... ... 20Hz—-20kHz
Frequency Response£05dB . . . . . . . . .. . . . 10Hz—-50kHz
Total Harmonic Distortion@75W . . . . . . . . . . . . . . . 006%
Intermodulation Distortion @ 7.5 W e e e e e e e e e e e . . 015%
Sensitivity @ 15 W e - A
Inputimpedance . . . . . . . . ¢ 4 . e e e e e e e e e 1MQ
Hum and Noise: “C’* Weighting

Input Shorted C e e e e e e e s e s e e e e ... .m95dB

Input Open . - X -
Damping Factor . . . . . . « ¢ 4 4 4 s 4 4 s e e e . e .. . 48
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TYPES TIS37 AND TIS38 [7
P-N-P EPITAXIAL PLANAR SILICON TRANSISTORS

SILECT} TRANSISTORS

RECOMMENDED AS DESIGN REPLACEMENTS FOR GERMANIUM
DRIFT TRANSISTORS IN:
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e AM Automobile Radio RF and IF Converter Applications
o Portable AM Radios

mechanical data

These transistors are encapsulated in a plastic compound specifically designed for this purpose, using a
highly mechanized processt developed by Texas Instruments. The case will withstand soldering tempera-
tures without deformation. These devices exhibit stable characteristics under high-humidity conditions and
are capable of meeting MIL-STD-202C method 106B. The transistors are insensitive to light.

ALL JEDEC TO-92 DIMENSIONS AND NOTES ARE APPLICABLE

ALL DIMENSIONS IN INCHES

+0.005
—o{fo— 0.050 (NOTE A) 2005 o160 79953
+04
100 +0.005
; - r 0100 F300 0100 +0005
_
0.200
+000s A4 — - —— -
Zoos M

| 0.100
£ o.wij T
—-26’3?0-—1-— 0500 MIN 3 1eaos 0017 + 3992
1899 - 0.050 = 0.005. -

NOTE A: Lead diameter is not controlled in this area.

absolute maximum ratings at 25°C free-air temperature (unless otherwise noted)

TIS37  TIS38

Collector-Base Voltage . . . e e e e e e e e e e e 4w 4 . . =35V 35V
Collector-Emitter Voltage (See Note l) S A 7 A"/
Emitter-Base Voltage . . . . . . . . . . . . . . . .« .« 4 . . =6V —4V
Continvous Collector Current . . . . . . . . . . . . . « « « « « . 4—=50mA—>
Continuous Device Dissipation at (or below) 25°C Free-Air Temperature (See Note 2) . <—360 mW —>-
Storage Temperature Range . . . . . . e e e e e« « . < . .—65°Cto150°C
Lead Temperature %s Inch from Case for 10 Seconds e e e e e e .. <—260°C—>

NOTES: 1. This value applies when the base-emitter diode is open-circuited.

2. Derate linearly to 150°C free-air temperature at the rate of 2.88 mW /deg.
FTrademark of Texas Instruments
$Patent Pending
TEXAS INSTRUMENTS 2001

CORPORATED
POST OFFICE BOX 5012 « DALLAS, TEXAS 75222



TYPES TIS37 AND TIS38

P-N-P EPITAXIAL PLANAR SILICON TRANSISTORS

electrical characteristics at 25°C free-air temperature

. TIS37 TIS38
PARAMETER TEST CONDITIONS MIN TYP MAX |MIN TYP MAX UNIT
Visrjceo  Collector-Base Breakdown Voltage le = =100 uA, I =0 ~35 =35 v
Visriceo  Collector-Emitter Breakdown Voltage| Ic = —1mA, 13 =0, See Note 3 -32 =32 v
Visrjzeo  Emitter-Base Breakdown Voltage le = =100 uA, lIc = 0 -6 —4 \
Iceo Collector Cutoff Current Veg =10V, Ig=0 ~100 -100 nA
Static Forward Current
hee Transfer Ratio Vee =9V, lc=-1mA 45 25
Ih I Small-Signal Common-Emitter Vee=-9V, Ic=—1mA f=455kHz | 35 45 | 30 40 dB
fe Forward Current Transfer Ratio Vee =9V, Ic=—1mA f=10MHz 18 30 | 14 26 dB
Small-Signal Common-Emitter
Iyl Forwurdngnsfer Admittance Vee=-9V, Ic=-1mA f=455kHz | 32 35 32 35 mmhol
fr Transition Frequency Vee = =9V, lc = —1mA, See Note 4 80 320 | 50 200 | MHz
. V(;n =9 V, '5 = 0, f=1 MHI,
[ Collector-Base Capacitance , see Note 5 05 11 17|05 11 17| pF
[ Collector-Base Time Constant Vee=-9YV, L=1mA, {=79.8Miz 30 70 30 70 ps
operating characteristics at 25°C free-air temperature
TIS37
PARAMETER TEST CONDITIONS Tvp UNIT
= =- =75Q,f=1Muz 2.5 dB
NF Spot Noise Figure Vee AL 1mh, Re
Ve =9V, Ic=—1mA Rg = 1k, f =1 Mz 1 dB
TYPICAL CHARACTERISTICS AT T, = 25°C
TIS37 TIS37
STATIC FORWARD CURRENT TRANSFER RATIO STATIC FORWARD CURRENT TRANSFER RATIO
Vs vs
COLLECTOR CURRENT COLLECTOR-EMITTER VOLTAGE
" R
2 Vee = -9 2
& 100 Llin S 100
3 Vee = V| |§ 3 e = -4 mA
= = 4
o o T
L 8 = ‘: 8 — Ic = -1 mA 4
@ L % N @ -
£ A NN 5 T
S el Vee = -3V 1\ S — Ic = -0.5mA
o 60 - 60
o o
: | ] :
2 Veg =-1.5V )\ hd
2 40 ‘ 2 40
3 \ 2
wv (2]
| |
w 20 w 20
< =
0T %7 0.4 0.7- E B — T 0 2 -7 3 - -i0
lc — Collector Current — mA Vg —Collector - Emitter Voltage — V
FIGURE 1 FIGURE 2
NOTES: 3. This p must be d using pulse igf o= 300 gs, duty cycle < 2%.

4. To obtain fr, the |hy,| response with frequency is extrapolated ot the rate of —6 dB per octave from f = 10 MHz to the frequency at which |he| = 1.

5. Cep is

d using three-t |

2002

with the emitter guarded.
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TYPES TIS37 AND TIS38
P-N-P EPITAXIAL PLANAR SILICON TRANSISTORS

TYPICAL CHARACTERISTICS AT T = 25°C

TIS37 TIS37  TIS38
SMALL-SIGNAL COMMON -EMITTER SMALL-SIGNAL COMMON-EMITTER
FORWARD CURRENT TRANSFER RATIO FORWARD TRANSFER ADMITTANCE
vs Vs
- COLLECTOR CURRENT COLLECTOR CURRENT
S 50— 200
] Veg =9V R I
2 < Veg =9V
&2 f= 455 kHz £ f =455 kHz
-4 160
3 TR .
5 v
< s >
. £ "
w0 — §120 7
5 =1 z -
< | 3 e
5 L4 e /
§ a0l S g y.
s o v
-— o
2 2 =
o ) 7
% I /
Zz 10 40 P’
13 K] /
(%] >
| 7
.é! Y 0
= 0.4 -0.7 -l -2 -4 -7 -0 0 - -2 -3 -4 -5
lc — Collector Current — mA Ic — Collector Current — mA
FIGURE 3 FIGURE 4
TIS38 Tis38
PARALLEL-EQUIVALENT SMALL-SIGNAL COMMON-EMITTER PARALLEL-EQUIVALENT SMALL-SIGNAL COMMON-EMITTER
SHORT-CIRCUIT INPUT RESISTANCE SHORT-CIRCUIT OUTPUT RESISTANCE
vs vs
COLLECTOR CURRENT COLLECTOR CURRENT
10 T T 11 1000 | I |
| | ] 11
g 7 Vee = -9 v | 700 Veg =9V
| f = 455 kHz 1 o f = 455 kHz
© 2
g \ 3
s 4 = .
= 5 400 N
3 N 2 N
3 5 N
£ 2 (]
3 AN £ 20 \
o o
2 \ 2
] =]
g g \
1 1
s ! S 100 A\
3 N E -
£ 0.7 I 70 N
| |
g $
< 04 o
A4 0.7 - -2 -4 -7 -0 oz 07 -1 -2 4 7 -10
Ic — Collector Current — mA Ic — Collector Current — mA
FIGURE 5 FIGURE 6
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TYPES TIS37 AND TIS38
P-N-P EPITAXIAL PLANAR SILICON TRANSISTORS

TYPICAL CHARACTERISTICS AT T, — 25°C

TIS37 TIS38 TIS37 TIS38
COLLECTOR-BASE CAPACITANCE COLLECTOR-BASE TIME CONSTANT
vs vs
COLLECTOR-BASE VOLTAGE EMITTER CURRENT
: 11 50
lg=0 ||
% f=1 MHz ‘i‘- Vep =9V
| 1.6 - 40 f=79.8 MHz
0 \ . See Note 5 E
~—
= S
= \ [¥) \
g 1.2 — ¢ 30
O T~ =
H 2
s 4 \
- 1
s 08 5 2
3 3 N
LIS 3 ™ /'l
o 0.4 ‘u 10
o’ o
‘-.D
0 | | 0
-1 -2 -4 -7 -10 0 2 4 ) 8 10
Vcg — Collector-Base Voltage — V |g — Emitter Current — mA
FIGURE 7 FIGURE 8
TIS37 TIS37
NOISE FIGURE NOISE FIGURE
vs Vs
COLLECTOR CURRENT GENERATOR RESISTANCE
3
: — T
ce Veg =9V
\ f=1 MHz 25010 = -1 mA l
3 f=1 MHz \ /
® 2 \
K / H \ /
| P |2
e @
K] Ro=750| s 2 l/
w
s 2 g 1.5 \
2 / 4 \
| 7
Rg = 1 kQ 1
b2 \\ / ¢ b4 A
1
0.5
0 0
0 -1 -2 -3 -4 0.01 0.04 0.1 0.2 0.4 1 2 4 710
Ic — Collector Current — mA R, — Generator Resistance — kQ
FIGURE 9 FIGURE 10
NOTE §: Cgy is d using three-terminal hniques with emitter guarded.
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TYPES TIS37 AND TIS38

P-N-P EPITAXIAL PLANAR SILICON TRANSISTORS

TYPICAL APPLICATION DATA
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TYPES 2N2604, 2N2605
P-N-P EPITAXIAL PLANAR SILICON TRANSISTORS

o

FOR EXTREMELY LOW-LEVEL, LOW-NOISE, HIGH-GAIN, SMALL-SIGNAL AMPLIFIER APPLICATIONS

o Recommended for Complementary

e Guaranteed hg at 10ua, T4 = —55°C and 25°C
o Guaranteed Low-Noise Characteristics

Use With TI 2N929, 2N930,
and 2N2586 N-P-N Transistors

*mechanical data

o Usable at Collector Currents as Low as 1 .a

THE COLLECTOR IS IN ELECTRICAL rm
AL DIMINSIONS A% CONTACT WITH THE CASE.
% :‘%} / uuuss omuwnse
LG g /\8‘”% ALL JEDEC T0-46 DIMENSIONS
AND NOTES ARE APPLICABLE.
*absolute maximum ratings at 25°C free-air temperature (unless otherwise noted)
Collector-Base Voltage . . . - 'R
Collector-Emitter Voltage (See Note 'l) - =2
Emitter-Base Voltage . . . . . . . . . . e v e e e e e e e e e bv
Collector Current . . . .« « +« « . 30ma
Total Device Dissipation at (or below) 25°C Free Alr Temperature (See Note 2) .. . . . 400 mw

Storage Temperature Range . .

*electrical characteristics at 25°C free-air temperature (unless otherwise noted)

. —65°C to + 200°C

2N2604 2N2605
PARAMETER TEST CONDITIONS MIN MAX MIN _ MAX UNIT
BVcgo  (Collector-Base Breakdown Voltage lc ==1W0u0, lg =10 -60 - 60 v
BVego  Collector-Emitter Breakdown Veltage lc =—10ma, lg =0, See Note 3 —-45 — 45 v
BVggo  Emitter-Base Breakdown Voltage lg =—=10pus Ic =10 -6 -6 v
lcso Collector Cutoff Current Veg = —45v, g =0 -10 -10 na
) Gl Cotoff € Veg = —45v, Vg =0 =10 =10 na
ces  Collector Cutoff Corrent Vo = — 8y, Vg = 0, T, = 0°C 10 0 | e
lego Emitter Cutoff Current Vgg = =5v, lg =10 -2 -2 na
Veg = =5V, Ig = —=10p0 40 120 100 300
Veg = =5v, lg = =10 pa, T, = —55°C 10 20
hee Static Forward Current Transfer Ratio | —=c c £%: A
Veg = =5V, g = —500 pa 60 150
Veg = =5V, Ig =~—10ma 350 600
Vee Base-Emitter Voltage lg = —05ma, |c = —10ma -07 ~09 -07 =09 v
Veeisany  Collector-Emitter Saturation Voltage lg =—05mg, Ic =—10ma -0.5 —0.5 v
hip, Small-Signal Common-Base _ _ _
Input Impedance Veg = =5v, lg=1mq, =1k 25 35 25 35 ohm
hp Small-Signal Common-Base _ _ _ 10 x 10 x
Reverse Voltage Transfer Ratio Vep =—5v. lg=1ma, =Tk 104 104
h, Small-Signal Common-Base
ob —_ — —
Output Admittancs Veg = =5v, lg=1ms, =1k 1.0 1.0 pmho
h, Small-Signal Common-Emitter
fo — — —
Forward Current Transfer Ratio Vep ==5v. lg=1Tm, =Tk 6 350 L €00
Jheol Small-Signal Common-Emitter _ _ _
Forward Current Transfer Ratio Veg = = 5w, Ic = — 500 paf = 30 Mc 0 10
Cob Common-Base Open-Circuit _ _ —
Output Capacitance Veg = =5v, lg=0 = 1M 6 I3 of
Re(h;))  Real Part of Small-Signal _ _ _
Common-Emitter Input Impedance Vee = —5v, g =—1ma, f=100M 20 20 ohm
NOTES: 1. This value applies batwesn 0 and 10 ma collector current when the b itter diode is open-circuited.
2. Derate linearly to 200°C free-air femperature af the rate of 2.28 mw/C°.
3. This p must be d using pulse techniques. PW = 300 usec, Duly (ycle =~ 2%.

*Indicates JEDEC registered data.
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TYPES 2N2604, 2N2605
P-N-P EPITAXIAL PLANAR SILICON TRANSISTORS

*operating characteristics at 25°C free-air temperature

PARAMETER TEST CONDITIONS 2';2::4 27:‘;6:5 UNIT
= - Ver = =5V, lo = 10 jum, Rg = 10kQ2 20 30 db
NF Average Noise Figure Noise Bandwidth — 15.7 k¢ . (See Note 4)

NOTE 4. Average Noise Figure is measured in an amplifier with low-frequency-response down 3 db at 10 cps.

PARAMETER MEASUREMENT INFORMATION

A PROCEDURE FOR MEASURING AVERAGE NOISE FIGURE OF 2N2604 AND 2N2605

1. Connect audio oscillator to true RMS vacuum-tube voltmeter and adjust Vs for 0.81 mv.

2. Connect equipment as shown in block diagram, Figure 1.

3. Adjust d-c biases.

4. Adjust potentiometer for full scale deflection (10 db) on the voltmeter using the highest suitable range.
The output is monitored on the oscilloscope to insure that clipping does not occur and that there is no
extraneous pickup (e.g. 60 cps).

5. Remove Vs.

For a noiseless transistor the output would drop 20 db when the signal is removed from the input.
Anything less than a 20 db drop is the noise figure of the transistor (e.g. —for a 17 db drop,
NF = 3 db).
TEST TRUE RMS
AMPLIFIER
AUDIO AMP, M(F;elel L] EMITTER e POTENTIO- | VIVM —a SCOPE
osc. (See Note a) FOLLOWER METER
Fig. 2) (Zin = 1OMQ)

FIGURE 1 —BLOCK DIAGRAM

Note a: The amplifier has the following specifications: A, , 100 maximum; Frequency Response,
down 3 db at 10 cps and 10 ke with o high-frequency roll-off of 6 db/octave; Equivalent
Input Noise, 1.5 pv RMS maximum for 10 ke bandwidth and 4 uv RMS' maximum for 100 ke
bandwidth between 10 cps and | mc; Z;,, 8 MQ in parallel with 30 pf; Z;4, 600 Q in
series with 8 pf.

500 kQ
- —AAN QUTPUT
R2
pf

1

TRANSISTOR

R
00 Q UNDER TEST

2
VS@ Vop — 500 Q
T_j "
AUDIO ¥
osc. ,__J R3Q 200

= 4 = NOTE: R & RI*RIIR2
= ¢ RI-R2+R3

2 pf

-Vee

FIGURE 2 — TEST AMPLIFIER
*Indicates JEDEC registered data.
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TEXAS INSTRUMENTS RESERVES THE RIGHT TO MAKE CHANGES AT ANY TIME

IN ORDER TO IMPROVE DESIGN AND TO SUPPLY THE BEST PRODUCT POSSIBLE.



TYPES 2N2894, 2N3012
P-N-P EPITAXIAL PLANAR SILICON TRANSISTORS

[e]

/]

DESIGNED FOR HIGH-SPEED SWITCHING APPLICATIONS

o Guaranteed Ve (.y — 0.5v Max at 100 ma

o High f, — 400 Mc Min

o Recommended for Complementary Use With 2N2368 and 2N3011

*mechanical data

I o i e ol THE COLLECTOR 1S IN ELECTRICAL
e LJ - couscron CONTACT WITH THE CASE.
s [ [0 N, kR
o '1‘ —o D)) s smamo ALL JEDEC T0-18 DIMENSIONS AND
,_m_] ! ) }"%ﬂ NOTES ARE APPLICABLE.

*absolute maximum ratings at 25°C free-air temperature (unless otherwise noted)

Collector-Base Voltage . . . e e e e e e e e e e e e e Lo . =12y
Collector-Emitter Voltage (See Note 'I) e e e e e e e e e e e e e e e e e 12y
Emitter-Base Voltage . . . . . . . . . . . . . . . L . . o 0000w . —4v
Collector Current . . . . . . . . . —200 ma
Continuous Device Dissipation at (or below) 25°C Free-Alr Temperaiure (See Note 2) .. . . 036w
Continuous Device Dissipation at (or below) 25°C Case Temperature (See Note 3) . . . . . . 12w
Operating Collector Junction Temperature . . . . . . . . . . . . . « . . . . 200°C
Storage Temperature Range . . L. L. . —65°C to +200°C
Lead Temperature ¥s Inch from Case For 60 Seconds . . . . . ..o . . 300°C
*electrical characteristics at 25°C free-air temperature (unless otherwise noted)
2N2894 2N3012
PARAMETER TEST CONDITIONS MIN MAX| MIN MAX UNIT]
BVego  (Collector-Base Breakdown Voltage le=—10 ga, lz=0 =12 -12 v
BVcgo  Collector-Emitter Breakdown Voltage le==10ma, Ig=0, Sas Noto 4 -2 =12 v
BVcgs Collector-Emitter Breakdown Voltage lc==10pa, Vg:=0 =12 -12 v
BVggo  Emitter-Base Breakdown Voltage lg=-100 pa, lc= -4 -4 v
lcso Collector Cutoff Current Veg==6v, lg=0, T, =125%C -10 ]
lees Collector Cutoft Current Yg=rbv,  Voe=0 5 - -5 na
Veg==6bv, Vg=0, To=85% -5 o
Ig Base Current Veg=-6v, Vge=0 80 30 na
Veg==03v, Ig==10mq, See Note 4 30 25
Veg=-05v, Ic=-30mo, Seo Note 4 40 150 30 120
hee Static Forward Current Transfer Ratlo | Vo =—1v, Ic=-100ma, See Nole 4 25 20
Ve