
                                          

 
                                                                                             

 

AKG120T120AVH

 

    

Features：

 

  

 

  

 

  

 

  

 

  







1200V Trench /Field Stop type

Low switching losses

Vcesat has a positive temperature coefficient

Applications:

 

  

   

  

  

 

      

      

      



IGBT Discrete with Anti-Parallel Diode 

VCES =1200V，IC nom =120A / ICRM =360A



Uninterruptible power supplies 

Solar inverter

 

 

IGBT

 Maximum Ratings

Parameter Conditions Symbol Value Unit 

 

 
Tvj=25Collector-Emitter voltage C VCES 1200 V 

 

 
TC=100C, Tvj max=175Continuous DC collector current C IC nom 120 A 

 

 
tPRepetitive peak collector current =1 ms ICRM 360 A 

 

 

 

tp ≤0.5µs, D<0.0
Gate emitter voltage

01 
VGE 

20 

25 
V 

 

  

TC=25℃ 

TC=100
Power dissipation

℃ 
Ptot 

1010 

505 
W 

 

 

 T
Temperature under switching 
conditions

vj op -40…+175 ℃ 

TO-247 PLUS
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 TStorage temperature stg -40…+150 ℃ 

   Thermal Characteristics

Parameter Conditions Symbol Value Unit 

 

 

  

 Rth(j-
IGBT thermal resistance,
junction - case

C) 0.12 K/W 

 

 

  

 Rth(j-
Diode thermal resistance,
junction - case

C) 0.22 K/W 

  Characteristic Values

Parameter Conditions Symbol 

Value Unit 

Min. Typ. Max.  

 

 

VGE=15V, IC=120A 

VGE=15V, IC=120A 

VGE=15V, IC=120

Collector-Emitter saturation voltage

A 

Tvj=25C 

Tvj=150C 

Tvj=175C 

VCEsat  

1.83 

2.42 

2.53 

2.2 

 

 

V 

 

 
IC=2.34mA, VGE= VGate-Emitter threshold voltage CE    Tvj=25C VGE(th) 5.0 5.6 6.2 V 

 

 
VCE=20V，IC=120Transconductance A Gfs  95  S 

 

 

f=100kHz, VCE=25 V, VGE

Input capacitance

=0 V  Tvj=25C 

Cies  17.07  nF 

 

 
COutput capacitance oes  0.40  nF 

 

 
CReverse transfer capacitance res  0.13  nF 

 

 

IC = 120 A, VGE = 15 V,  

VCE =960 
Gate charge

V 
Tvj=25C QG  1.06  C 

 

 
VCE=1200V , VGECollector-emitter cut-off current = 0 V Tvj=25C ICES   40 A 

 

 
VCE=0 V, VGEGate-emitter leakage current = 20 V        Tvj=25C IGES   100 nA 

 

 

 

 Turn-on delay time

 

Tvj=25C 

Tvj=175

IC=120A, VCE=600V

VGE=15 V, RG=3.3

(inductive load)
C 

td(on)  
29 

30 
 ns 

 

 

 

 Rise time

 

Tvj=25C 

Tvj=175

IC=120A, VCE=600V

VGE=15 V, RG=3.3

(inductive load)
C 

tr  
197 

164 
 ns 

 

 

 

 Turn-off delay time

 

Tvj=25C 

Tvj=175

IC=120A, VCE=600V

VGE=15 V, RG=3.3

 (inductive load)
C 

td(off)  
152 

185 
 ns 

 

 

 

 Fall time

 

Tvj=25C 

Tvj=175

IC=120A, VCE=600V

VGE=15 V, RG=3.3

(inductive load)
C 

tf  
70 

136 
 ns 
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Turn-on energy loss per pulse

 

Tvj=25C 

Tvj=175

IC=120A, VCE=600V

VGE=15 V, RG=3.3

di/dt=600A/us(Tvj=175C)

(inductive load)

C 
Eon  

17.49 

26.06 
 mJ 

 

 

 

 

 
Turn-off energy loss per pulse

 

Tvj=25C 

Tvj=175

IC=120A, VCE=600V

VGE=15 V, RG=3.3

dv/dt=8400V/us(Tvj=175C)

 (inductive load)

C 
Eoff  

4.11 

6.55 
 mJ 

 

 

Diode

  Maximum Ratings

Parameter Conditions Symbol Value Unit 

 

 
Tvj=25o

Repetitive peak reverse voltage C VRRM 1200 V 

 

 
TC=100C, Tvj max=175Continuous DC forward current C IF 60 A 

 

 
tpRepetitive peak forward current =1ms IFRM 180 A 

  Characteristic Values

Parameter Conditions Symbol 
Value Unit 

Min. Typ. Max.  

 

 

IF=60A, VGE=0V 

IF=60A, VGE=0V  

IF=60A, VGE

Forward voltage

=0V 

Tvj=25C 

Tvj=150C 

Tvj=175C 

VF  

1.74 

1.65 

1.42 

2.20 

 

 

V 

 

 

IF=60A,  

-diF/dt=650A/s(Tvj=175C) 

VR=600V, VGE=-

Peak reverse recovery current

15V 

Tvj=25C 

Tvj=175C 
IRM  

46 

70 
 A 

 

  

IF=60A,  

-diF/dt=650A/s(Tvj=175C) 

VR=600V, VGE=-

Reverse Recovered charge

15V 

Tvj=25C 

Tvj=175C 
Qrr  

5.75 

20.35 
 C 

 

 

IF=60A,  

-diF/dt=650A/s(Tvj=175C) 

VR=600V, VGE=-

Reverse Recovery Time

15V 

Tvj=25C 

Tvj=175C 
trr  

253 

654 
 ns 

 

 

IF=60A,  

-diF/dt=650A/s(Tvj=175C) 

VR=600V, VGE=-

Reverse recovered energy

15V 

Tvj=25C 

Tvj=175C 
Erec  

2.13 

7.55 
 mJ 
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Fig 2. Typical output characteristics (Tvj=175℃Fig 1. Typical output characteristics (Tvj=25℃) )

 

 

   

  

  

 

Fig 3. Typical output characteristics (VGE=15V) Fig 4. Typical transfer characteristic(VCE=20V)

 

 

  

Fig 6.Fig 5. Forward characteristic of Diode Capacitance characteristic
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Fig 7. Transient thermal impedance IGBT,

ZthJC=f(t)

 

  

 

 

Fig 8. Transient thermal impedance FRD,

ZthJC=f(t)

 

Fig 9. Switching losses of IGBT

 

 

  

Fig 10.
VGE=±15V, Rgon=3.3Ω, Rgoff=3.3Ω, VCE=600V

Switching losses of IGBT

 

  

  

 

VGE=±15V, IC=120A, VCE=600V

 
 

Fig 11. Switching losses of Diode

 

  

  

Fig 12.

Rgon=3.3Ω, VCE=600V

Switching losses of Diode

 

 

  

IF=60A, VCE=600V

1E-5 1E-4 0.001 0.01 0.1 1 10
10

-5

10
-4

10
-3

10
-2

10
-1

10
0

 

Z
th

JC
 (

K
/W

)

t (S)

ZthJC:IGBT

i 1 2 3 4

ri[K/w] 0.0616 0.0248 0.0361 0.00157

τi[s] 0.00241 0.01498 0.015 0.20484

1E-5 1E-4 0.001 0.01 0.1 1 10
10

-5

10
-4

10
-3

10
-2

10
-1

10
0

 

Z
th

JC
 (

K
/W

)

t (S)

ZthJC:FRD

i 1 2 3 4

ri[k/w] 0.0443 0.164 0.0118 0.00234

τi[s] 9.62639E-4 0.00348 0.0384 0.3012

0 40 80 120 160 200 240
0

15

30

45

60

75

90

 

E
 (

m
J)

IC (A)

 Eon,Tvj=25℃

 Eon,Tvj=175℃

 Eoff,Tvj=25℃

 Eoff,Tvj=175℃

0 2 4 6 8 10
0

8

16

24

32

40

E
 (

m
J)

RG (Ω)

 Eon,Tvj=25℃

 Eon,Tvj=175℃

 Eoff,Tvj=25℃

 Eoff,Tvj=175℃

0 30 60 90 120 150 180
0

3

6

9

12

15

 

E
 (

m
J)

IF (A)

 Erec,Tvj=25℃

 Erec,Tvj=175℃

0 2 4 6 8 10
0

3

6

9

12

E
 (

m
J)

RG (Ω)

 Erec,Tvj=25℃

 Erec,Tvj=175℃

AKG120T120AVH

www.aikoelectronics.com Page 5 of  6



                                          

 
                                                                                             

 

  

 

 Circuit diagram

 

 

  

 

 

 

 

 

 

 

 

 Package outlines
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