
 

 

 

 

 

 

 

 

 

 

 

 

 

 

Features Applications 

 Advanced TGBTTM technology  Induction heating 

 Monolithically integrated diode  Soft switching applications 

 Excellent conduction and switching loss  

 Excellent stability and uniformity 
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OST20N135HRF 
Enhancement Mode N-Channel IGBT 

 General Description 

 

 

 

 

 

 

 Schematic and Package Information 

Schematic Diagram 

  

Pin Assignment-Top View  

 

TO247 

OST20N135HRF 

 

 Absolute Maximum Ratings at Tj=25℃ unless otherwise noted 

Parameter Symbol Value Unit 

Collector emitter voltage VCES 1350 V 

Gate emitter voltage 
VGES 

±20 V 

Transient Gate emitter voltage, TP≤10µs, D<0.01 ±30 V 

Continuous collector current1), TC=25 ℃ 
IC 

40 
A 

Continuous collector current1), TC=100 ℃ 20 

Pulsed collector current2), TC=25 ℃ IC, pulse 60 A 

Diode forward current1), TC=25 ℃ 
IF 

40 
A 

Diode forward current1), TC=100 ℃ 20 

Diode pulsed current2), TC=25 ℃ IF, pulse 60 A 

Power dissipation3), TC=25 ℃ 
PD 

290 W 

Power dissipation3), TC=100 ℃ 145 W 

Operation and storage temperature Tstg，Tj -55 to 150 ℃ 

OST20N135HRF uses advanced Oriental-Semi’s 

patented Trident-Gate Bipolar Transistor (TGBTTM) 

technology to provide extremely low VCE(sat), low 

gate charge, and excellent switching performance. 

This device is suitable for resonant induction 

heating applications. 

 

 VCES, min                 1350 V 

 IC, pulse                        60 A 

 VCE(sat ) ,  typ@V G E=15 V         1.6 V 

 Qg                        71.5 nC 
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OST20N135HRF 
Enhancement Mode N-Channel IGBT 

 Thermal Characteristics   

Parameter Symbol Value Unit 

IGBT thermal resistance, junction-case RθJC 0.43 °C/W 

Diode thermal resistance, junction-case RθJC 0.43 °C/W 

Thermal resistance, junction-ambient4) RθJA 40 °C/W 

 

 Electrical Characteristics at Tj=25 ℃ unless otherwise specified 

Parameter Symbol Min. Typ. Max. Unit Test condition 

Collector-emitter breakdown voltage V(BR)CES 1350   V VGE=0 V, IC=0.5 mA 

Collector-emitter saturation voltage VCE(sat) 

 1.6 1.8 V VGE=15 V, IC=20 A 

 1.8 2.2 V VGE=15 V, IC=25 A 

 1.9  V 
VGE=15 V, IC=20 A,  

Tj=150 ℃ 

Gate-emitter threshold voltage VGE(th) 5.1 5.8 6.4 V VCE=VGE, ID=0.5 mA 

Diode forward voltage VF 

 1.5 1.7 

V 

VGE=0 V, IF=20 A 

 1.9  
VGE=0 V, IF=20 A, 

Tj=150 ℃ 

Gate-emitter leakage current IGES   100 nA VCE=0 V, VGE=20 V 

Zero gate voltage collector current ICES   10 μA VCE=1350 V, VGE=0 V 

 

 Dynamic Characteristics 

Parameter Symbol Min. Typ. Max. Unit Test condition 

Input capacitance Cies  3907  pF 
VCE=25 V,  

VGE=0 V,  

ƒ=100 KHz 

Output capacitance Coes  51.3  pF 

Reverse transfer capacitance Cres  2.6  pF 

Turn-on delay time td(on)  48  ns 
VCC=600 V, 

IC=20 A, 

VGE=15 V, 

RG=10 Ω 

Turn-off delay time td(off)  144  ns 

Fall time tf  235  ns 

Turn-off energy Eoff  1.0  mJ 
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OST20N135HRF 
Enhancement Mode N-Channel IGBT 

 Gate Charge Characteristics 

Parameter Symbol Min. Typ. Max. Unit Test condition 

Total gate charge Qg  71.5  nC 
IC=20 A,  

VCC=1080 V,  

VGE=15 V 

Gate-emitter charge Qge  15.4  nC 

Gate-collector charge Qgc  32.8  nC 

 

 

 Note 

 

1) Calculated continuous current based on maximum allowable junction temperature. 

2) Repetitive rating, pulse width limited by maximum junction temperature. 

3) Pd is based on maximum junction temperature, using junction-case thermal resistance. 

4) The value of RθJA is measured with the device mounted on 1 in 2 FR-4 board with 2oz. Copper, in a 

still air environment with Ta=25 °C. 
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OST20N135HRF 
Enhancement Mode N-Channel IGBT 

 Electrical Characteristics Diagrams 

 

  

Figure 1. Typical output characteristics 

(Tvj=25°C) 

 

Figure 2. Typical transfer characteristics 

(Tvj=25°C) 

 

  
Figure 3. Typical capacitance 

(VGE=0V, f=1MHz) 

 

Figure 4. Typical gate charge 

  
Figure 5. Gate-emitter threshold voltage 

 

Figure 6. Typical collector-emitter voltage 
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OST20N135HRF 
Enhancement Mode N-Channel IGBT 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  
Figure 7. Forward characteristic of body 

diode 

 

Figure 8. IGBT transient thermal impedance 

0.0 0.5 1.0 1.5 2.0 2.5 3.0

0

10

20

30

40

50

60

VF, Forward voltage (V)

I F
, 
Fo

rw
a
rd

 c
u

rr
e
n

t 
(A

)

 TVj=25℃

 TVj=150℃

1E-6 1E-5 1E-4 0.001 0.01 0.1
0.001

0.01

0.1

1

D=tp/T

Single pulse

0.01

0.02

0.05

0.2

0.1

D=0.5

Z
th

(j
-c

), 
T
ra

n
si

e
n

t 
th

e
rm

a
l 
im

p
e
d

a
n

ce
 (

K
/W

)

tp, Pulse width (S)



,  

 

Oriental Semiconductor © Copyright reserved 2019                                                       7 / 8 

OST20N135HRF 
Enhancement Mode N-Channel IGBT 

 

 Package Information 

 

Outside view: TO247 package 

 

 

 

 

 

 

 

 

 

 

Φ

Φ

MIN NOM MAX

A 4.80 5.00 5.20

A1 2.21 2.41 2.59

A2 1.85 2.00 2.15

b 1.11 1.21 1.36

b2 1.91 2.01 2.21

b4 2.91 3.01 3.21

c 0.51 0.61 0.75

D 20.80 21.00 21.30

D1 16.25 16.55 16.85

E 15.50 15.80 16.10

E1 13.00 13.30 13.60

E2 4.80 5.00 5.20

E3 2.30 2.50 2.70

e

L 19.82 19.92 20.22

L1 - - 4.30

ΦP 3.40 3.60 3.80

ΦP1 - - 7.30

S 6.15BSC

5.44BSC

mm
SYMBOL
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OST20N135HRF 
Enhancement Mode N-Channel IGBT 

 

 Ordering Information 

 

Package Units/Tube Tubes/Inner Box Units/Inner Box Inner Box/Carton Box Units/Carton Box 

TO247 30 11 330 6 1980 

 

 Product Information  

 

Product Package Pb Free RoHS Halogen Free 

OST20N135HRF TO247 yes yes yes 

 
 


