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IGBT Discrete

Product Summary

Package Circuit diagram

TO-247-4L

Marking

V(BR)CES VCE(SAT)TYP IC(100℃)

1200V 1.65V@15V 40A

Feature
 High breakdown voltage to 1200V for improved

reliability

 Maximum junction temperature 175℃

 Positive temperature coefficient

 Including SiC FWD

Application
 EV-Charging

 String inverter

 Uninterruptible power supply

 Welding converters

AI040Q120TE
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IGBT Discrete
Absolute maximum ratings (TC=25℃ unless otherwise noted)

Parameter Symbol Value Unit

Collector-Emitter Voltage VCES 1200 V

Continuous Gate- Emitter Voltage VGE ±20 V

Transient Gate-Emitter Voltage (tp≤10us,D<0.01) VGE ±30 V

Collector Current, limited by Tjmax IC 80 A

Collector Current, limited by Tjmax (TC =100℃) IC(100℃) 40 A

Pulsed Collector Current, tp limited by Tjmax (VGE =15V) ICM 120 A

Diode Continuous Forward Current, limited by Tjmax IF 80 A

Diode Continuous Forward Current, limited by Tjmax (TC=100℃) IF(100℃) 40 A

Diode Pulsed Current, tp limited by Tjmax IFpuls 120 A

Turn off Safe Operating Area (VCE≤1200V, TJ≤150°C) - 120 A

Power Dissipation (TJ=175℃) PD 288 W

Thermal Resistance, Junction to case for Diode RθJC 0.47 ℃/W

Thermal Resistance, Junction to case for IGBT RθJC 0.52 ℃/W

Operating junction temperature range TJ -40 ~ +175 ℃

Storage Temperature Range TSTG -55 ~ +150 ℃

Electrical characteristics of the IGBT (TJ=25℃ unless otherwise noted)
Parameter Symbol Test Condition Min. Typ. Max. Unit

Static Characteristics

Collector-Emitter Breakdown Voltage V(BR)CES VGE =0V, IC =250μA 1200 V

Collector-Emitter Leakage Current ICES
VGE =0V, VCE =1200V 0.25

mA
VGE =0V, VCE =1200V, TJ =150℃ 4

Gate to Emitter Leakage Current IGES VGE =20V, VCE =0V 100 nA

Gate Threshold Voltage VGE(th) VGE =VCE, IC =1mA 5 5.8 6.6 V

Collector-Emitter Saturation Voltage VCE(sat)

VGE =15V, IC =40A 1.65 1.95

VVGE =15V, IC =40A, TJ =125℃ 1.95

VGE =15V, IC =40A, TJ =150℃ 2.05

Dynamic characteristics

Input Capacitance Cies
VCE =25V, VGE =0V, f =1MHz

5.06
nF

Reverse Transfer Capacitance Cres 0.04

Total Gate Charge Qg VCC =960V, VGE =15V, IC =40A 0.12 μC

Turn-on delay time td(on)

VCC =600V, VGE =-5V~15V
IC =40A, RG =10Ω

56

nS
Turn-on rise time tr 22

Turn-off delay time td(off) 192

Turn-off fall time tf 62

Turn-On Switching Loss Eon 1.28
mJ

Turn-Off Switching Loss Eoff 1.01
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IGBT Discrete
Parameter Symbol Test Condition Min. Typ. Max. Unit

Dynamic characteristics

Turn-on delay time td(on)

VCC =600V, VGE =-5V~15V
IC =40A, RG =10Ω
TJ =125°C

58

nSTurn-on rise time tr 22

Turn-off delay time td(off) 201

Turn-off fall time tf 69

Turn-On Switching Loss Eon 1.29
mJ

Turn-Off Switching Loss Eoff 1.1

Turn-on delay time td(on)

VCC =600V, VGE =-5V~15V
IC =40A, RG =10Ω
TJ=150°C

59

nS
Turn-on rise time tr 23

Turn-off delay time td(off) 206

Turn-off fall time tf 75

Turn-On Switching Loss Eon 1.3
mJ

Turn-Off Switching Loss Eoff 1.13

Electrical characteristics of the Diode (TJ=25℃ unless otherwise noted)
Parameter Symbol Test Condition Min. Typ. Max. Unit

Diode Forward Voltage VF
IF =40A 1.8 2.2

V
IF =40A, TJ =175℃ 2.7

Diode Capacitive Charge QC VR =800V 114 nC

Diode Capacitance C

VR =0V, f =1MHz 1552

pFVR =400V, f =1MHz 107

VR =800V, f =1MHz 79
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IGBT Discrete
Typical Characteristics
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IGBT Discrete
Typical Characteristics
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IGBT Discrete
Typical Characteristics
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IGBT Discrete
TO-247-4L Package Information

Symbol
Dimensions In Millimeters Dimensions In Inches
Min. Max. Min. Max.

A 4.800 5.200 0.189 0.205
A1 2.300 2.500 0.091 0.098
A2 1.880 2.080 0.074 0.082
b 1.100 1.300 0.043 0.051
b1 1.200 1.500 0.047 0.059
b2 2.350 2.750 0.093 0.108
b3 2.450 2.850 0.096 0.112
c 0.550 0.650 0.022 0.026
D 23.300 23.600 0.917 0.929
D1 16.250 16.850 0.640 0.663
D2 1.000 1.300 0.039 0.051
e 2.540 TYP. 0.100 TYP.
e1 5.060 TYP. 0.199 TYP.
E 15.750 16.050 0.620 0.632
E1 13.800 14.200 0.543 0.559
E2 4.400 5.100 0.173 0.201
E3 13.000 13.450 0.512 0.530
L 17.340 17.640 0.683 0.694
L1 4.000 4.300 0.157 0.169
L2 2.350 2.650 0.093 0.104
L3 1.980 TYP. 0.078 TYP.
Q 5.600 6.000 0.220 0.236
S 6.050 6.300 0.238 0.248
p 3.580 TYP. 0.141 TYP.

p1 7.180 TYP. 0.283 TYP.

p2 3.000 TYP. 0.118 TYP.


