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SILICON NPN TRIPLE DIFFUSED 
MESA TYPE 
 
 
 APPLICATIONS 
* Electronic transformers, power swiching circuit 

 

TO-220

1

 
1: BASE  2: COLLECTOR  3: EMITTER 

ABSOLUTE MAXIMUM RATINGS 
PARAMETER SYMBOL RATING UNIT 

Collector-base voltage VCBO 700 V 
Collector-emitter voltage VCEO 400 V 
Emitter-base voltage VEBO 9 V 
Collector current Ic 4 A 
Collector power dissipation (Tc=25°C) Pc 75 W 
Junction Temperature T(vj) 150 °C 
Storage Temperature  TSTG -55 ~ +150 °C 
 
ELECTRICAL CHARACTERISTICS (Tc=25°C) 

PARAMETER SYMBOL TEST CONDITIONS MIN TYP MAX UNIT 
Collector-emitter sustaining voltage VCEO(sus) Ic=10mA, IB=0 400   V 
Collector-base breakdown voltage V(BR)CBO IE=0, IC=1mA 700   V 
Emitter-base breakdown voltage V(BR)EBO IE=1mA, IC=0 9   V 

Collector cut-off current ICBO VCB=700V, IE=0   100 µA 
Collector-emitter cut off current ICEO VCE=400V, IB=0   50 µA 

Emitter-base cut-off current  IEBO VEB=7V, Ic=0   10 µA 
Small-signal current gain hFE1 

hFE2 
VCE=10V, Ic=0.5A 

VCE=5V, Ic=2A 
8 
5 

 60 
40 

 

Collector-emitter saturation voltage VCE(sat1)
VCE(sat2)

Ic=1A, IB=0.2A 
Ic=4A, IB=1A 

  0.8 
2 

V 

Base-emitter saturation voltage VBE(sat) Ic=2A, IB=0.5A   1.6 V 
Turn-On Time ton Vcc=125V, Ic =2A,IB1=IB2=0.4A   0.8 µS 
Storage time tstg Vcc=125V, Ic =2A,IB1=IB2=0.4A   4 µS 

Fall time tf Vcc=125V, Ic =2A,IB1=IB2=0.4A   0.9 µS 
Frequency characteristics fT VCE=10V, IC=0.5A, f=1MHz 4   MHz 
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CHARACTERISTICS CURVE 
 

1 10 100 1000 10000

100

1

Collector Current -Ic (mA)

Current Gain & Collector Current

hF
E

10000

10

1000

100010 100 10000

Saturation Voltage &Collector Current

hFE @VCE =5V

100

1 10 100 1000 10000

1000

10

Collector Current-Ic(mA)

Saturation Voltage & Collector Current

Sa
tu

ra
tio

n 
Vo

lta
ge

 (m
V)

100

VCE(sat) @Ic=5IB

100.1 1 100
Reverse-Biased (V)

Capacitance & Reverse-Biased Voltage

125℃ 75℃

25℃

10000

125℃

75℃

25℃

1 10 100 1000 10000

100

1

10 125℃

75℃

25℃

Saturation Voltage & Collector Current

Collector Current-Ic(mA)

Sa
tu

ra
tio

n 
Vo

lta
ge

 (m
V)

VCE(sat) @Ic=4IB

Sa
tu

ra
tio

n 
Vo

lta
ge

 (m
V)

Collector Current-Ic(mA)

VBE(sat) @Ic=5IB

125℃

75℃25℃

10000

1000

100010 100 10000

Saturation Voltage &Collector Current

100

Sa
tu

ra
tio

n 
Vo

lta
ge

 (m
V)

Collector Current-Ic(mA)

VBE(sat) @Ic=4IB

125℃

75℃25℃

1

1000

10

100

C
ap

ac
ita

nc
e 

(p
F)

Cob

 
 



UTC MJE13005        NPN EPITAXIAL SILICON TRANSISTOR 

UTC  UNISONIC TECHNOLOGIES  CO. LTD         3   
QW-R203-018,A 

10.0

1.0

0.1 1 10

Switching time vs Collector Current

0.1

Sw
itc

hi
ng

 T
im

e 
(u

s)

Collector Current(A)

VCC =125V,Ic=2A,IB =IB2=0.4A

tstg

ton

tf

1 10 100 1000 10000

1

001

Forward Voltage -VCE (V)

Safe Operating Area

0.1

10

C
ol

le
ct

or
 C

ur
re

nt
-Ic

(m
A) PT=1s

PT=100ms

PT=1ms

PT=10us

 


