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Module 
Parameter Condition Value Unit 

Isolation Voltage RMS, f = 50Hz, t =1min 3.4 kV 

Material of module baseplate - Cu - 

Creepage distance terminal to heatsink 
terminal to terminal 

14.5 
13 mm 

Clearance terminal to heatsink 
terminal to terminal 

12.5 
10 mm 

CTI - 600 - 

Module lead resistance, terminals – chip TC =25°C 0.8 mΩ 

Mounting torque for module mounting M5, M6 3 to 6 Nm 

Weight - 350 g 

Maximum Ratings (Tj =25°C unless otherwise specified) 
Symbol Parameter Condition Ratings Unit 

VCES Collector-Emitter Voltage G-E Short 1200 V 

VGES Gate-Emitter Voltage C-E Short ±20 V 

IC DC Continuous Collector Current TC =95°C 450 A 

ICM Pulse Collector Current tp =1ms, Note1 900 A 

PC Maximum Power Dissipation TC =25°C, IGBT 2239 W 
IF Diode Forward Current - 450 A 

IFRM Repetitive peak forward Current tp =1ms, Note1 900 A 

Tvjop Operating junction temperature Note2 -40 to 175 °C 

Tstg Storage temperature - -40 to 125 °C 

Note1: Pulse width limited by maximum junction temperature 

Note2: Tvjop＞150°C is only allowed for operation at overload conditions 

NTC characteristics 

Symbol Parameter Condition 
Value 

Unit 
Min. Typ. Max. 

R25 Resistance TC =25°C - 5 - kΩ 

R/R Deviation of R100 TC =100°C, R100 =493Ω -5 - 5 % 

P25 Power dissipation TC =25°C - - 20 mW 

B25/50 B-value R2 = R25 exp [B25/50(1/T2 - 1/(298,15 K))] - 3375 - K 

B25/80 B-value R2 = R25 exp [B25/80(1/T2 - 1/(298,15 K))] - 3411 - K 

B25/100 B-value R2 = R25 exp [B25/100(1/T2 - 1/(298,15 K))] - 3433 - K 
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℃

Symbol Item Condition 
Value 

Unit 
Min. Typ. Max. 

VCE(sat) 

(Chip) 

Collector-Emitter Saturation 

Voltage 

IC =450A 

VGE =15V 

Tj =25°C - 1.60 1.92 

V 
Tj =125°C - 1.73 - 

Tj =150°C - 1.80 - 

Tj =175°C - 1.85 - 

VGE(th) Gate-Emitter threshold Voltage IC =17mA, VCE =VGE 5.0 5.8 6.5 V 

QG Gate charge VGE = -15V to +15V - 5.2 - uC 

RGint Internal gate resistor - Tj =25°C - 0.7 -  Ω 

Cies Input Capacitance VCE =25V 

VGE =0V 

f =1MHz 

Tj =25°C 

- 64.8 - nF 

Coes Output Capacitance - 1.76 - nF 

Cres Reverse transfer Capacitance - 0.50 - nF 

ICES Collector- Emitter Cut off Current VCE =1200V, VGE =0V Tj =25°C - - 1 mA 

IGES Gate-Emitter Leakage Current VGE = 20V, VCE =0V Tj =25°C - - 1 uA 

td(on) Turn-on delay time  

VCC =600V 

IC =450A 

VGE =+15V/-8V 

RG =1.3Ω 

Inductive load 

Tj =25°C - 221 - 

ns Tj =125°C - 197 - 

Tj =150°C - 196 - 

tr Rise time 

Tj =25°C - 55 - 

ns Tj =125°C - 59 - 

Tj =150°C - 64 - 

td(off) Turn-off delay time 

Tj =25°C - 698 - 

ns Tj =125°C - 865 - 

Tj =150°C - 930 - 

tf Fall time 

Tj =25°C - 143 - 

ns Tj=125°C - 271 - 

Tj =150°C - 303 - 

Eon Turn-on power dissipation 

Tj =25°C - 21.10 - 

mJ Tj =125°C - 29.56 - 

Tj =150°C - 39.32 - 

Eoff Turn-off power dissipation 

Tj =25°C - 46.31 - 

mJ Tj =125°C - 61.32 - 

Tj =150°C - 63.94 - 

Rth(j-c) Thermal Resistance, Junction to Case (IGBT) - 0.067 - °C/W 

Rth(c-s) Thermal Resistance, Case to sink (Conductive Grease applied) , Note1 - 0.020 - °C/W 

Note1: Assumes Thermal Conductivity of grease is 2.8 W/m・K and thickness is 50um 
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(Tj =25 unless otherwise specified, chip)

Symbol Item Condition 
Value 

Unit 
Min. Typ. Max. 

VF Diode Forward Voltage IF =450A, VGE =0V 

Tj =25°C - 1.64 1.97 

V 
Tj =125°C - 1.48 - 

Tj =150°C - 1.49 - 

Tj =175°C - 1.44 - 

trr Reverse recovery time (Switch side) 

VCC =600V 

IC =450A 

VGE =+15V/-8V 

RG =1.3Ω 

(FRD side) 

Vrr =600V 

IF =450A 

VGE =-8V 

Inductive load 

switching operation 

Tj =25°C - 0.562 - 

us Tj =125°C - 0.861 - 

Tj =150°C - 0.947 - 

IRM Peak reverse recovery Current 

Tj =25°C - 287 - 

A Tj =125°C - 371 - 

Tj =150°C - 390 - 

Qrr Recovered charge 

Tj=25°C - 66.21 - 

uC Tj =125°C - 121.7 - 

Tj =150°C - 137.3 - 

Err Reverse recovered energy 

Tj =25°C - 31.94 - 

mJ Tj =125°C - 58.24 - 

Tj =150°C - 65.47 - 

Rth(j-c) Thermal Resistance, Junction to Case (Diode) - 0.093 - °C/W 

Rth(c-s) Thermal Resistance, Case to sink (Conductive Grease applied) , Note1 - 0.025 - °C/W 

Note1: Assumes Thermal Conductivity of grease is 2.8 W/m・K and thickness is 50um 
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Figure 5. Ic vs VCE 
VGE =15V 

Figure 6. Ic vs VCE

Tj =150°C 
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Figure 7. Ic vs VGE

VCE =20V 
Figure 8. IF vs VF 

Figure 9. Eon, Eoff, Err vs Rg(Typ)  

VCC =600V, VGE =+15V/-8V, IC =450A, Tj =25°C 
Inductive Load 

Figure 10. Eon, Eoff, Err vs Ic(Typ)  

VCC =600V, VGE =+15V/-8V, Rg =1.3Ω, Tj =25°C 
Inductive Load 
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Figure 11. Eon, Eoff, Err vs Rg(Typ)  

VCC =600V, VGE =+15V/-8V, IC =450A, Tj =125°C 
Inductive Load 

Figure 12. Eon, Eoff, Err vs Ic(Typ)  

VCC =600V, VGE =+15V/-8V, Rg =1.3Ω, Tj =125°C 
Inductive Load 

Figure 13. Eon, Eoff, Err vs Rg(Typ)  

VCC =600V, VGE =+15V/-8V, IC =450A, Tj =150°C 
Inductive Load 

Figure 14. Eon, Eoff, Err vs Ic(Typ)  

VCC =600V, VGE =+15V/-8V, Rg =1.3Ω, Tj =150°C 
Inductive Load 
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Figure 15. Gate charge Figure 16. Cies, Coes, Cres vs VCE 

Tj =25°C, f =1MHz 
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