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MAXIMUM RATINGS

Rating

Collector-Emitter Volttge

Collector-Base Voltage

Emitter-Base Voltage

Collector Current — Contlnuout

Total Device Dissipation @ TA - 2S'C
Derate above 2B°C

Total Device Diiiipatlon ® TC - 26'C
Derate above 25'C

Operating and Storage Junction
Temperature Range

Symbol

VCEO
VCBO
VEBO

ic

PD

PD

Tj. T,tg

2N3510
2N3J47

10

40

2N3511
2N364S

15

40

6.0

500

•TO-46
2N3M7
2N3848

400
2.28

2.0
11.43

TO-52
2N3610
2N3511

360
2.06

1.2
6.9

- 66 to + 200

Unit

Vdc

Vdc

Vdc

mAdc

mW
mW/*C

Want
mVWC

•c

2N3510
2N3511

TO-52

2N3647
2N3648

TO-46

NPN SILICON

ELECTRICAL CHARACTERISTICS ITA - 26'C unleai otherwlle noted,!

Characteristic Symbol Mln Unit
OFF CHARACTERISTICS

Collector-Emitter Breakdown Voltage! 11
UC - 10 mAdc. IB - 0) 2N3510, 2N3647

2N3511, 2 N 3648

Collector-Base Breakdown Voltage
dc - 10 wAdc, IE - 01

Emitter-Base Breakdown Voltage
ll£ * 10 MAdc, IG - 0)

Collector Cutoff Current
(VCE - 10 Vdc, VEB(off) - 1.0 Vdc!
(VcE • 10. Vdc, VEB(off) " 1.0 Vdc, TA - 150'C)

Base Cutoff Current
(VCE - 10 Vdc, VQB - l-OVdel

VIBRICEO

VIBRICBO

VIBRIEBO

'CEX

10
16

40

6.0

-

—

- .

—

—

.026
60

.025

Vdc

Vdc

Vdc

MAdc

MAdc

ON CHARACTERISTICS

DC Current Gain
dc - 1.0 mAdc, VCE " 1,0 Vdc) 2N3510, 2N364.7

2N3611. 2N3648

dC • 10 mAdc, VCE - 1-0 Vdc) 2N3510, 2N3647
2N3511.2N3648

dC - 160 mAdc, VCE " 1-0 VW 2N3610, 2N3647
2N3611.2N3648

(1C - 160 mAdc, VCE - 1-0 Vdc, TA - -66°r 2N3511, 2N3648
(IC - 300 mAdc, VCE - 1.0 Vdcl 2N3610, 2N3647
dC - 600 mAdc. VCE - 1.0 Vdcl 2N3611, 2N3648

Collector-Emitter Saturation Voltage! 1 1
(<C - 10 mAdc, IB - 1.0 mAdc)
(1C - 150 mAdc, 10 • 16 mAdc)
(1C - 300 mAdc, IB » 30 mAdc) 2N3610, 2N3647
He - 600 mAdc, IB - 50 mAdc) 2N3511, 2N3648

Base-Emitter Saturation Voltage! 1)
dC - 10 mAdc, IB - 1.0 mAdc)
dC - 150 mAdc, IB - 16 mAdc)
dC " 300 mAdc, IB - 30 mAdc) 2N3510, 2N3647
dC - 500 mAdc, IB - 60 mAdc) 2N3611, 2N3848

"FE

vCE|sat)

vBE(sat)

12
15

20
25

25 . '
30

12
16
12

-

O.B

™> •

160
120

0.26
0.4
0.6
0.8

O.B
1.0
1.15
1.5

Vdc

Vdc

N.I Semi-C (inductors reserves the right to change test conditions, parameter limits :md package Jimensions without notice
Information furnished by NJ Semi-Conductors is believed to he both accurate and reliable at the lime of going to press. However M
Scmi-i onduciors .ib.sumcs no responsibility lor any errors or omissions discovered in its use NJ .Semi-C\uidiMnrs encourages
customers ti) ve r i fy thiil datasheets are current hetorc placina orders



ELECTRICAL CHARACTERISTICS (continued) (TA . 25'C unl«i> otherwiae noted.)

Characterletlc

Input Capacitance
WBE " 1.0 Vdc, Ic - 0, t - 140 kHz)

Small-Signal Currant Gain
dC - 10 mAdc, VCE - 10 Vdc, f - 100 MHz)

Symbol

Clbo

hf.

Mln
_

6.0

Mix

4.0

—

Unit

pF

—

SWITCHING CHARACTERISTICS

Storage Tim*
HC • l81 - 'B2 • 10 mA)

Turn-On Time
dC • 10 mA, IBI " 3,0 mA, VCG - 3.0 V, VQB • 1.5 V)

Turn-Off Time
(1C - 10 mA, IBI - 3.0 mA, >B2 " 1.8 mA, Vcc - 3-0 V)

Total Control Charge
HC • 10 mA, IB • 1,0 mA, Vcc - 3.0 VI

Delay Time

Rite Time

Storage Time

Fall Time

vcc - iov, veB - 2.0 y,
1C - 100 mA, IB) - 10 mA

vcc • 10V
1C - 100 mA, IBI - IB2 ' 1° mA

'.!'.)

ton

toff

QT

td

tr

>i

tf

—

—

—

—

—
- —

—
-

.13

12

18

60

5.0

18

13

16

na

na

na

PC

na

na

na

na

(1) Pulae T»«t: PW - 300 us, 0««V Cyolt « 2.0%.


