
 
NPN Silicon Power Transistor  
The transistor is subdivided into four groups, R, Q, 
P and E, according to its DC current gain.  
 
  
 
 
 
                                                           
 
Absolute Maximum Ratings (Ta = 25 OC) 

Parameter Symbol Value Unit 

Collector to Base Voltage VCBO 40 V 

Collector to Emitter Voltage VCEO 30 V 

Emitter to Base Voltage VEBO 5 V 

Collector Current IC 3 A 

Peak Collector Current (t = 10 ms) ICP 7 A 

Total power dissipation (Ta = 25 OC) Ptot 1 W 

Total power dissipation (Tc = 25 OC) Ptot 10 W 

Junction Temperature Tj 150 OC 

Storage Temperature Range Tstg - 55 to + 150 OC 

 
Characteristics at Ta = 25 OC 

Parameter Symbol Min. Typ. Max. Unit 
DC Current Gain  
 at VCE = 2 V, IC = 20 mA 
at VCE = 2 V, IC = 1 A  Current Gain Group  R
                                        Q
                                        P
                                        E

hFE 
hFE 
hFE 
hFE 
hFE 

30 
60 

100 
160 
200 

- 
- 
- 
- 
- 

- 
120 
200 
320 
400 

- 
- 
- 
- 
- 

Collector Base Cutoff Current 
 at VCB = 30 V 

ICBO - - 1 µA 

Emitter Base Cutoff Current 
at VEB = 3 V 

IEBO - - 1 µA 

Collector Emitter Saturation Voltage 
at IC = 2 A, IB = 0.2 A 

VCE(sat) - - 0.5 V 

Base Emitter Saturation Voltage 
at IC = 2 A, IB = 0.2 A 

VBE(sat) - - 2 V 

Gain Bandwidth Product 
at VCE = 5 V, IC = 0.1 A 

fT - 90 - MHz 

Output Capacitance 
at VCB = 10 V, f = 1 MHz 

Cob - 45 - pF 

1．BASE 

SOT-23 

2．EMITTER 
3．COLLECTOR 
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I C-Collector Current-A

NOTE
1.Aluminum heat sink
  of 1.0 mm thickness.
2.With no insulator film.
3.With silicon compound.

Infinite heat sink100cm

25cm
9cm

Without   heat sink

2

2

2

Dissipation Limited

20

o

50

S/b Limited

R
th

-T
he

rm
a l

 R
es

is
ta

nc
e-

  C
/W

PW-Pulse Width-mS

0.1 0.3 1

0.3

3

1

10 30

THERMAL RESISTANCE vs.
PULSE WIDTH

30

10

100 300 10003

VCE-Collector to Emitter Voltage-V

NOTE
1.TC=25  C
2.Curves must be derated
   Iinearly with increase of
   temperature and Duty Cycle.

PW=100 
s

IC
-C

ol
le

ct
or

 C
ur

re
n t

-A
 

0.01
1 3 6 10

0.03

0.1

0.3

1 ms

SAFE OPERATING AREAS

3

1

10

30 10060

10 ms

MAX.(PW 10ms,Duty Cycle 50%)IC(pulse)

IC(DC) MAX.
DC

Dissipation S/b Limited

Limited

(Single nonrepetitive pulse)

VC
EO

 M
A

X.

o

COLLECTOR CURRENT vs.
COLLECTOR TO EMITTER VOLTAGE

12

IC
-C

o l
le

ct
or

 C
ur

re
n t

-A

VCE-Collector to Emitter Voltage-V

0 4

0.4

8

o

0.8

1.2

1.6

2.0

16 20

IB=1mA

23

4

5
6

7

8
9

10

Pulse Test

300

30
60

6
3

0.003 0.03 0.3 3
0.1

0.3
0.6
1

3

VB
E

-B
as

e 
Em

itt
er

 V
ol

ta
ge

-V

VCE=2.0V
Pulse Test

hFE

VBE

IC-Collector Current-A

BASE AND COLLECTOR SATURATION
VOLTAGE vs. COLLECTOR CURRENT

0.03

VB
E(

sa
t)

-B
as

e 
Sa

tu
ra

tio
n 

V o
lta

ge
-v

VC
E(

sa
t)-

C
ol

le
ct

or
 S

a t
ur

at
io

n 
Vo

lt a
ge

-V

0.003

0.01

0.003

VBE(sat)

0.1
0.06

0.3
0.6

VCE(sat)

10

100.30.030.01 0.1 1 3

IC=10.IB
Pulse Test

0.006

1

3

0.001

1000

100

300

30

10

3

1

fT
-G

ai
n 

B
an

dw
id

th
 P

ro
du

ct
- M

H
z

 

I C-Collcetor Current-A
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GAIN BANDWIDTH PRODUCT vs.
COLLCETOR CURRENT

VCB-Collector to Base Voltage-V
VEB-Emitter to Base Voltage-V

INPUT AND OUTPUT CAPACITANCE vs.
REVERSE VOLTAGE
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TYPICAL CHARACTERISTICS (Ta=25  C) o

VCE=10V
IC=1.0A
Duty=0.001
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PACKAGE OUTLINE  

 
Plastic surface mounted package; 3 leads SOT-23  
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