
MAXIMUM RATINGS

Rating Symbol
2N35T0
2N3647

2N3511

2N3648 Unit

CoHector-Emitter Voltage VCEO 10 15 Vdc

Collector-Base Voltage VCBO 40 40 Vdc

Emitter-Base Voltage VEBO 6.0 Vdc

Collector Current — Continuous "C 500 mAdc

Total Device Dissipation @ TA = 25°C

Derate above 25°C

PD

TO-46

2N3647
2N3648

TO-52

2N3510
2N3511

mW
mW/°C

400

2.28

360

2.06

Total Device Dissipation @ Tc = 25°C

Derate above 25°C

Pd 2.0

11.43

1.2

6.9

Watts

mW/°C

Operating and Storage Junction

Temperature Range

Tj. Tstg
-65 to +200 °C

2N3510
2N3511

CASE 27, STYLE 1

TO-52 (TO-206AC)

2N3647
2N3648

CASE 26, STYLE 1

TO-46 (TO-206AB)

SWITCHING TRANSISTOR

NPN SILICON

ELECTRICAL CHARACTERISTICS (TA = 25°C unless otherwise noted.)

Characteristic Symbol

OFF CHARACTERISTICS

ON CHARACTERISTICS

DC Current Gain

(IC = 1.0 mAdc, Vqe = 10 Vdc)

dC = 10 mAdc, Vce = 10 Vdc)

(lc = 150 mAdc, VCE = 1.0 Vdc)

(lC = 150 mAdc, VCe = 1-0 Vdc, TA = -55°C)

(lc = 300 mAdc, Vce = 1-0. Vdc) ,

(lC = 500 mAdc, Vce = 10 Vdc)

Collector-Emitter Saturation Voltage! 1)

flC = 10 mAdc, Ib = 10 mAdc)

(lC = 150 mAdc, Ib = 15 mAdc)

dC = 300 mAdc, Ib = 30 mAdc)

(lC = 500 mAdc, Ib = 50 mAdc)

Base-Emitter Saturation Voltage(l)

dc = 10 mAdc, Ib = 10 mAdc)

dC = 150 mAdc, Ib = 15 mAdc)

dC = 300 mAdc, Ib = 30 mAdc)

dC = 500 mAdc, Ib = 50 mAdc)

2N3510, 2N3647

2N3511,2N3648

2N3510, 2N3647
2N3511,2N3648

2N3510, 2N3647
2N3511,2N3648

2N3511, 2N3648
2N3510, 2N3647
2N3511,2N3648

2N3510, 2N3647
2N3511, 2N3648

2N3510, 2N3647

2N3511,2N3648

"FE

VcE(sat)

VBE(sat)

12

15

20

25

25

30

12

15

12

Unit

Collector-Emitter Breakdown Voltaged)

(lC = 10 mAdc, lB = 0) 2N3510, 2N3647

2N3511, 2N3648

V(BR)CEO
10

15

-
Vdc

Collector-Base Breakdown Voltage

(lc = 10/uAdc, Ie = 0)

V(BR)CBO 40 — Vdc

Emitter-Base Breakdown Voltage

(lE = 10 /xAdc, lc = 0)

V(BR)EBO 6.0 — Vdc

Collector Cutoff Current

(VCE = 10 Vdc, VEB(off) = 10 Vdc)

(VCe = 10 Vdc, VE B(off) = 10 Vdc, TA = 150°C)

'CEX - .025

50

fiAdc

Base Cutoff Current

(Vce = 10 Vdc, Vqb = I.OVdc)

<BL
— .025 juAdc

150

120

0.25

0.4

0.6

0.8

0.8

1.0

1.15

1.5

Vdc
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2N3510, 2N3511 / 2N3647, 2N3648

ELECTRICAL CHARACTERISTICS (continued) (TA = 25°C unless otherwise noted.)

L Characteristic
~

I Symbol
SMALL-SIGNAL CHARACTERISTICS

Output Capacitance

(VCB = 10 Vdc, lg = 0, f = 100 kHz)

Input Capacitance

(VBE = 0-5 Vdc, lc = 0, f = 100 kHz)

Input Impedance

(IC = 1.0 mA, VCE = 10 V, f = 1.0 kHz)

Voltage Feedback Ratio

dC = 1.0 mA, VCE = 10 V, f = 1.0 kHz)

Small-Signal Current Gain

dC = 15 mAdc, Vce = 10 Vdc, f = 100 MHz)

(IC = 1.0 mA, VCE = 1QV, f = 1.0 kHz)

2N3510, 2N3647
2N3511,2N3648

Output Admittance

dC = 1.0 mA, Vce = 10 V. f = 1.0 kHz)

SWITCHING CHARACTERISTICS

C bo

Cibo

Min

3.5

4.5

20

10

Max

4.0

8.0

150

100

Unit

PF

pF

kohms

X10 4

itmhos

Delay Time dC = 150 mA, Ibi = 15 mA,
VEB = 0.5 V, VCc = 6.0 V)

2N3510, 2N3647
2N3511,2N3648
2N3510, 2N3647
2N3511, 2N3648

td - 10

8.0

ns

Rise Time
tr - 12

10

ns

Storage Time dC = 150 mA, Ibi = -lB2 =

15 mA, Vce = 6.0 V)

2N3510, 2N3647
2N3511, 2N3648
2N3510, 2N3647
2N3511.2N3648

ts
- 16

12

ns

Fall Time
tf - 12

8,0

ns

Turn-On Time dC = 150 mA, Ibi = 15 mA,
VEB = 0.5 V, VCC = 6.0 V)

2N3510, 2N3647
2N3511,2N3648

*on - 20

16

ns

Turn-Off Time (IC = 150 mA, Ibi = -lB2 =

15 mA, Vce = 6.0 V)

2N3510, 2N3647
2N3511,2N3648

loff - 25

18

ns

Total Control Charge

dC = 150 mA, lB = 15 mA, Vce = 6.0 V)

Qt — 300 PC

STORAGE TIME VARIATION LIMITS OF SATURATION VOLTAGE
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2N3510, 2N3511 / 2N3647, 2N3648

MINIMUM CURRENT GAIN CHARACTERISTICS

!

-" t7=125°C
V

2N3S1I

2N3648

ci-lV—

- "^7= 25°C

*" Ij-- 15°C

•

Tj- "
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