
AKG50T65BH

IGBT Discrete with Anti-Parallel Diode

 Features：







 650V Trench /Field Stop type

Low switching losses

Vcesat has a positive temperature coefficient

Applications:







Charging station

On board charger

Uninterruptible power supplies 

I nverters

  

TO-247

IGBT

Maximum Ratings

Conditions Symbol Value UnitParameter

VCES 650 V

Continuous DC collector current

Tvj=25C

TC=25C, Tvj max=175C 

TC=100C, Tvj max=175C
IC

80 

50
A

Collector-EmitterVoltage
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ICpulPulsed collector current, tp limited 

by Tvj max
s 200 A

TC =25C, Tvj max =175C
TC =100C, Tvj max =175C

Ptot
295
150

W

tp ≤10µs, D<0.01

Total power dissipation 

Gate emitterVoltage 0
VGE

20
30

V

Tvj oTemperature under switching 

conditions
p -40…+175 ℃

TstStorage temperature g -40…+150 ℃

Paramete

Thermal Characteristics

r Conditions Symbol
Value Unit

Min. Typ. Max.

Rth(j-a

Thermal resistance,
junction-ambient ) 40 K/W

Rth(j-C

IGBT thermal resistance,
junction - case ) 0.51 K/W

Rth(j-C

Diode thermal resistance,
junction - case ) 0.43 K/W

Paramete

Characteristic Values

r Conditions Symbol
Value Unit

Min. Typ. Max.

VGE=0V, IC=0.25mCollector-emitter breakdown voltage A V(BR)CES 650

VVGE=15V, IC=50A
VGE=15V, IC=50A
VGE=15V, IC=50

Collector-Emitter saturationVoltage
A

Tvj=25C
Tvj=125C
Tvj=150C

VCEsat

1.58
1.87
1.95

2.10

IC=0.5mA,VGE=VCGate-Emitter thresholdVoltage E Tvj=25C VGE(th) 4.2 5.0 5.8

VCE=20V，IC=50Transconductance A Gfs 77 S

f=100kHz,VCE=25V,VGE=0

Input capacitance

V Tvj=25C

Cies 5.46

nFCoeOutput capacitance s 0.20

CreReverse transfer capacitance s 0.10

IC =50A,VGE =15V,
VCE =520Gate charge V

Tvj=25C QG 0.53 C
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VCE=650V ,VGE=0V
Tvj=25C
Tvj=175C

ICES 2000
50

uA

VCE=0V,VGE=20

Collector-emitter cut-off current 

Gate-emitter leakage current V Tvj=25C IGES 100 nA

Tvj=25C
Tvj=125C
Tvj=150

Turn-on delay time
C

td on
33
21
19

ns

Tvj=25C
Tvj=125C
Tvj=150

Rise time
C

tr
75
67
65

Tvj=25C
Tvj=125C
Tvj=150

Turn-off delay time
C

td off
21
32
38

Tvj=25C
Tvj=125C
Tvj=150

Fall time
C

tf
41
62
62

Tvj=25C
Tvj=125C
Tvj=150

Turn-on energy loss per pulse
C

Eon

2.37
2.88
3.10

mJ
Tvj=25C
Tvj=125C
Tvj=150

Turn-off energy loss per pulse
C

Eoff

0.60
0.73
0.76

Total switching energy
Tvj=25C
Tvj=125C
Tvj=150

IC=50A,VCE=400V
VGE=15V, RG=8
(inductive load)
IC=50A,VCE=400V
VGE=15V, RG=8
(inductive load)
IC=50A,VCE=400V
VGE=15V, RG=8
(inductive load)
IC=50A,VCE=400V
VGE=15V, RG=8
(inductive load)
IC=50A,VCE=400V
VGE=15V, RG=8
(inductive load)
IC=50A,VCE=400V
VGE=15V, RG=8
(inductive load)
IC=50A,VCE=400V
VGE=15V, RG=8
(inductive load) C

Ets

2.97
3.61
3.86

Diode

Paramete

Maximum Ratings

r Conditions Symbol Value Unit

Tvj=25oRepetitive peak reverseVoltage C VRRM 650 V

TC=25C, Tvj max=175C
TC=100C, Tvj max=175Continuous DC forward current C

IF
100
50

A

IFpulDiode pulsed current, tp limited by 

Tvj max
s 150 A

Paramete

Characteristic Values

r Conditions Symbol
Value Unit

Min. Typ. Max.

IF=50A,VGE=0V
IF=50A,VGE=0V
IF=50A,VGE=0

ForwardVoltage
V

Tvj=25C
Tvj=125C
Tvj=150C

VF

1.63
1.42
1.37

2.1
V
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IF=50A,
-diF/dt=400A/s(Tvj=150C)
VR=400V,VGE=-15

Peak reverse recovery current
V

Tvj=25C
Tvj=125C
Tvj=150C

IRM
21
29
32

A

IF=50A,
-diF/dt=400A/s(Tvj=150C)
VR=400V,VGE=-15

Reverse Recovered charge
V

Tvj=25C
Tvj=125C
Tvj=150C

Qrr

1.48
3.26
3.95

C

IF=50A,
-diF/dt=400A/s(Tvj=150C)
VR=400V,VGE=-15

Reverse Recovery Time
V

Tvj=25C
Tvj=125C
Tvj=150C

trr
133
199
218

ns

IF=50A,
-diF/dt=400A/s(Tvj=150C)
VR=400V,VGE=-15

Reverse recovered energy
V

Tvj=25C
Tvj=125C
Tvj=150C

Erec

0.34
0.66
0.78

mJ
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Fig 2. Typical output characteristics (Tvj=150℃Fig 1. Typical output characteristics (VGE=15V) )

Fig Fig 3. Typical transfer characteristic(VCE=20V) 4. Forward characteristic of Diode

Fig 5. Transient thermal impedance IGBT,
ZthJC=f(t)

Fig 6. Transient thermal impedance FRD,
ZthJC=f(t)
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Fig 7. Switching losses of IGBT Fig 
VGE=±15V, RGon=8Ω, Rgoff=8Ω,VCE=400V

8. Switching losses of IGBT
VGE=±15V, IC=50A,VCE=400V

Fig 9. Switching losses of Diode Fig 
Rgon=8Ω,VCE=400V

10. Switching losses of Diode
IF=50A,VCE=400V

Fig 11. Capacitance characteristic
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Circuit diagram

Package outlines
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