CET

CEWG40N120B

Insulated Gate Bipolar Transistor

FEATURES

W 1200V, 40A, Vegattyp) = 1-9V @Vee = 15V, Ic = 40A.
M Low saturation voltage.

H High power and current handing capability.

H High system efficiency

H Fast switching

TO-247

ABSOLUTE MAXIMUM RATINGS Tc= 25°C unless otherwise noted

Parameter Symbol Limit Units
Collector-to-Emitter Breakdown Voltage VcEs 1200 \%
Gate-to-Emitter Voltage Ve 120 \Y
Continuous Collector Current @ T¢ = 2508 I 80 A

@Tc=100C 40 A
Pulsed Collector Current?® lem 160 A
Maximum Power Dissipation @ T¢ = 25°C 333 W

@T.=100C Po 166 W
Operating Junction Temperature T, -40to 175 °c
Storage Temperature Range Tsta -55 to 150 °c
Thermal Characteristics

Parameter Symbol Limit Units
Thermal Resistance, Junction-to-Case for IGBT ReJc 0.45 °C/W
Thermal Resistance, Junction-to-Case for Diode Rosc 0.7 °C/wW
Thermal Resistance, Junction-to-Ambient Reua 40 C/W
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Electrical Characteristics T, =25C unless otherwise noted

Parameter Symbol Test Condition Min Typ Max | Units
Collector-Emitter Breakdown Voltage BV¢Es Vgg =0V, I = 250pA 1200 \Y
Zero Gate Voltage Collector Current lces Vcg = 1200V, Vgg = 0V 1 mA
Gate Body Leakage Current, Forward IGESF Vge = 20V, Vg = 0V 250 nA
Gate Body Leakage Current, Reverse IGESR Vge = -20V, Ve = 0V -250 nA
Gate Threshold Voltage VGE(th) Ve = Vce Ic = 250pA 5 7 \Y
Collector-Emitter saturation Voltage VeE(sat) Vge = 15V, I = 40A 1.9 24 \Y
Input Capacitance Cies 6618 pF
Output Capacitance Coes >/2E1 KAaSZV Vee =0V, 131 pF
Reverse Transfer Capacitance Cres 111 pF
Turn-On Delay Time td(on) 77 ns
Turn-On Rise Time t, Ve = 600V, Ig = 40A 47.5 ns
Turn-Off Delay Time ta(off VZE =15V,R’GEN =100 238 ns
Turn-Off Fall Time t Inductive Load 47 ns
Turn-On Switching Loss Eon Te=25TC 2.8 mJ
Turn-Off Switching Loss Eoff 1.5 mJ
Total Gate Charge Qg Vo = 60OV, |- ~40A 208 nC
Gate-Emitter Charge Qge Vg‘é: 15V c ’ 53 nC
Gate-Collector Charge Qqc 88 nC

Electrical Characteristics of Diode T =25 unless otherwise noted

Parameter Symbol Test Condition Min Typ Max | Units
Diode Forward Voltage Vg I = 40A 2.27 2.8 \%
Diode Reverse Recovery Time t, I = 40A 88 ns
Diode peak Reverse Recovery Current I dle / dt = 100A /us 7.6 A
Diode Reverse Recovery Charge Qr 326 nC

Notes :

a.Repetitive Rating : Pulse width limited by maximum junction temperature .
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TYPICAL PERFORMANCE CHARACTERISTICS
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Figure 1. Output Characteristics
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Figure 3. Saturation Voltage Characteristics
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Figure 5. Capacitance Characteristics
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Figure 2. Output Characteristics
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Figure 4. Saturation Voltage -Tc Characteristics
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Figure 6. Switching Loss - RG Characteristics
VCE=600V, Ic=40A, RG=10 Q, VGE=15V, Inductive Load, TA=25C
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Figure 7.switching Time-RG Characteristics

VCE=600V, Ic=40A, RG=10 Q, VGE=15V, Inductive Load, TA=25C
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Figure 9.Switching Time-RG Characteristics
VCE=600V, Ic=40A, RG=10 Q, VGE=15V, Inductive Load, TA=150C
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Figure 11.Switching Time-Tc Characteristics
VCE=600V, Ic=40A, RG=10 Q, VGE=15V, Inductive Load,

1
—E,,

10 fm —E PEd
’TE,‘ 9= --Es - -
S 3 L e
- ”
- 6 - e
D ,
£ 5 2
S -’
= 4 z —=
(% 3 ==

2 2L -

1

0 10 20 30 40 50

Rg, (Q)

Figure 8.Switching Loss-RG Characteristics

VCE=600V, Ic=40A, RG=10 Q, VGE=15V, Inductive Load, TA=150"C
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Figure 10.Switching Loss-Tc Characteristics
VCE=600V, Ic=40A, RG=10 Q, VGE=15V, Inductive Load,

20

—E,,

18— —Eq A
— 16 |=—==E, ya
e A
E 1 -

@ 12 A /|
] s/
4 10 s v
2 s LS
= 4
£ .
S e Ry
& 4 —t -
) - 4
0
0 20 40 60 80 100
Ic, (A)

Figure 12.Switching Loss-Ic Characteristics
VCE=600V, RG=10 Q, VGE=15V, Inductive Load, TA=25C
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Figure 13.Switching Time-lc Characteristics Figure 14.Gage Charge Characteristics
VCE=600V, RG=10 Q, VGE=15V, Inductive Load, TA=25°C
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Figure 15.Diode Forward Characteristics Figure 16.Collector Current-Tc Characteristics
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Figure 17.Forward Bias Safe Operating Area
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TEST CIRCUIT
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TO-247 EmINERE (Product Outline Dimension)
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MILLIMETERS INCHES
SYMBOLS MIN MAX MIN MAX
A 4.600 5.200 0.181 0.205
Al 2.200 2.600 0.087 0.102
A2 1.900 2.160 0.075 0.085
b 0.900 1.400 0.035 0.055
b2 1.750 2.150 0.069 0.085
b4 2.800 3.350 0.110 0.132
C 0.500 0.700 0.020 0.026
D 20.600 21.300 0.811 0.839
e 5.45BSC 0.215BSC
15.500 16.100 0.610 0.634
E2 3.800 5.300 0.150 0.209
E3 0.80 2.60 0.031 0.102
L 19.00 20.50 0.748 0.807
L1 3.90 4.60 0.154 0.181
®P 3.3 3.7 0.130 0.146
®P1 ~ 7.3 ~ 0.287
S 6.20BSC 0.244BSC
Q 5.20 6.0 0.205 0.236
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