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MARKING : M1F 

MAXIMUM RATINGS 
Rating Symbol Value Unit 

Collector-Emitter Voltage VCEO 140 V 
Collector-Base Voltage VCBO 160 V 
Emitter-Base Voltage VEBO 6.0 V 
Collector Current-Continuous IC 600 mA 

 

THERMAL CHARACTERISTICS 
Characteristic Symbol Max. Unit 

Total Device Dissipation FR-5 Board(1) TA=25oC 
Derate above 25oC PD 

225 
1.8 

mW 
mW / oC 

Thermal Resistance Junction to Ambient R JA 556 oC / W 
Total Device Dissipation Alumina Substrate,(2) TA=25oC 
Derate above 25oC PD 

300 
2.4 

mW 
mW / oC 

Thermal Resistance Junction to Ambient R JA 417 oC / W 
Junction and Storage Temperature TJ,TSTG -55 to +150 oC 

ELECTRICAL CHARACTERISTICS (TA=25oC unless otherwise noted) 
Characteristic Symbol Min. Max. Unit 

 
Collector-Emitter Breakdown Voltage(3) 
( IC=1.0mA, IB=0 ) 

 
V(BR)CEO 

 
140 

 
- 

 
V 

Collector-Base Breakdown Voltage 
( IC=100 uA, IE=0 ) 

 
V(BR)CBO 

 
160 

 
- 

 
V 

Emitter-Base Breakdown Voltage 
( IE=10 uA, IC=0 ) V(BR)EBO 6.0 - V 

Base Cutoff Current 
( VCE=100 V, IE=0 ) 
( VCE=100 V, IE=0, TA = 100oC ) 

 

ICBO 

 
- 
- 

 
100 
100 

 
nA 
uA 

Collector Cutoff Current 
( VEB=4.0 V, IC=0 ) 

IEBO - 50 nA 

(1) FR-5=1.0 x 0.75 x 0.062in. 
(2) Alumina=0.4 x 0.3 x 0.024in. 99.5% alumina. 
(3) Pulse Test : Pulse Width = 300 uS, Duty Cycle = 2.0%. 
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ELECTRICAL CHARACTERISTICS (TA=25oC unless otherwise noted) (Continued) 
Characteristic Symbol Min. Max. Unit 

ON CHARACTERISTICS 
 

DC Current Gain 
( IC= 1.0 mA, VCE= 5.0 V ) 
( IC= 10 mA, VCE= 5.0 V ) 
( IC= 50 mA, VCE= 5.0 V ) 

 
 

HFE 

 
 

60 
60 
20 

 
 

- 
250 

- 

 
 

- 

 
Collector-Emitter Saturation Voltage 

( IC= 10 mA, IB= 1.0 mA ) 
( IC= 50 mA, IB= 5.0 mA ) 

 

VCE(sat) 

 
 

- 
- 

 
 

0.15 
0.25 

 

V 

Base-Emitter Saturation Voltage 
( IC= 10 mA, IB= 1.0 mA ) 
( IC= 50 mA, IB= 5.0 mA ) 

 
VBE(sat) 

 

- 
- 

 

1.0 
1.2 

 
V 

 
 

Typical Characteristics 
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Figure 1. DC Current Gain 
 
 

1.0 

0.9 

0.8 

0.7 

0.6 

0.5 

0.4 

0.3 

0.2 

0.1 

0 
0.005 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

0.01 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

0.02 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

0.05 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

0.1 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

0.2 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

0.5 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

1.0 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

2.0 

 

 
 
 
 

5.0 10 20 50 

IB, BASE CURRENT ( mA ) 

Figure 2. Collector Saturation Region 
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VC for VCE(sat)

TJ= -55oC to +135oC

tf @ VCC = 120 V

tf @ VCC = 30 V

ts @ VCC = 120 V

t, 
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M
E 
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Typical Characteristics 

 

 
101 

 
100 

 
10-1 

 
10-2 

 

10-3 

 
10-4 

 
1.0 

 
 

0.8 
 
 

0.6 
 
 

0.4 
 
 

0.2 
 

10-5 

0.4 0.3 

 

0.2 

 

0.1 0 0.1 0.2 0.3 0.4 0.5 0.6 
0 

0.1 0.2 0.3 

 

0.5 

 

1.0 2.0 3.0 

 

5.0 

 

10 20 30   50 

 

100 

VBE, BASE - EMITTER VOLTAGE (VOLTS) 

Figure 3. Collector Cut - Off Region 

IC, COLLECTOR CURRENT ( mA ) 

Figure 4. " On " Voltages 
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Figure 5. Temperature Coefficients 
IC, COLLECTOR CURRENT ( mA ) 

Figure 6. Turn - Off Time 
 
 
 

100 

70 
50 

 
30 

20 
 

10 

7.0 
5.0 

 
3.0 

2.0 

 
1000 

 
500 

300 
200 

 
100 

 
50 

30 
20 

 

1.0 
 
0.2 

 
0.3 

 
0.5 

 
0.7 

 
1.0 

 
2.0 

 
3.0 

 
5.0 

 
7.0   10 20 

10 
0.2 0.3 

 
0.5 

 
1.0 

 
2.0 3.0 

 
5.0 10 

 
20 30   50 

 
100 

 
200 
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Figure 7. Capacitances 

VR, REVERSE VOLTAGE ( VOLTS ) 
Figure 8. Turn-On Time 

VCE = 30 V

TJ = 125oC

IC = ICES

TJ = 75oC

REVERSE FORWARD

TJ = 25oC

TJ= 25oC

VBE(SAT) @ IC/IB = 10

VCE(SAT) @ IC/IB = 10

VB for VBE(sat)
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VCC = 120 V

IC/IB = 10 
TJ= 25oC

V,
 T

EM
PE

RA
TU

RE
 C

O
EF

FI
CI

EN
T 

(m
V 

/ o C
)

C
, C

AP
AC

IT
AN

C
E 

( p
F 

)
I C

, C
O

LL
EC

TO
R

 C
U

R
R

EN
T 

(u
A)

V,
 V

O
LT

AG
E 

( V
O

LT
S 

)
t, 

TI
M

E 
( n

S 
)



Page 4 f 4

 
PACKAGE OUTLINE 

 
Plastic surface mounted package; 3 leads SOT-23 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
  

 

 

 
 

 

 

 

 

 
 

 
 

 

 
 

 

 

 

 

 
 

 


