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Features

+ High speed smooth switching device for hard & soft
switching

» Maximum junction temperature 175°C

* Positive temperature coefficient

+ High ruggedness, temperature stable

Application
* Soft switching applications
« Air conditioning

« Motor drive inverter

Product Summary
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Absolute Maximum Ratings (TC=25Cunless otherwise noted)
Common Ratings (TC=25°C Unless Otherwise Noted)
Vees Collector Emitter Voltage T;=25°C 1200 v
Vees Gate Emitter Voltage +20 Vv
Vaes Transient Gate-Emitter Voltage tp<<10ps,D<0.010) +30 Vv
Tc=25°C 80 A
lc DC Collector Current
Tc=100°C 40 A
lom Repetitive Peak Collector Current Vee=15V,tp limited by Timax 160 A
Tc=25°C 80 A
3 Diode Forward Current
Tc=100°C 40 A
o ) Tc=25°C,Vge= 15V, V=600V,
Tsc Short Circuit Withstand Time Ve <1200V 10 us
bpuis Diode Pulsed Current 160 A
T]- Operating Junction Temperature -40~+175 T
Ts Storage Temperature -55~+150 T
Prot Power Dissipation Per IGBT Te=25°C, Timax=175°C 428 W
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IGBT

Electrical Characteristics (TC=25°C unless otherwise noted

Static Electrical Characteristics @ TC=25°C (unless otherwise stated)
BV s Collector-Emitter Breakdown Voltage  [Vee=0V, lc=250pA 1200 - - \Y
Ve Gate Emitter Threshold Voltage Vee=VeE, lc=1.4mA 4.8 5.6 6.5 v
Ic=40A, Vge=15V, Ty=25C - 1.85 2.4 \Y
v Collector - Emitter B B 1250
CE(sat) Saturation Voltage lc=40A, Vee=15V, Ty=125 - 2.2 - v
Ic=40A, Vge=15V, T,=150TC - 2.3 - \
Vce=1200V, Vge=0V, TJZZSQC - - 0.25 mA
lces Collector Leakage Current
Vce=1200V, Vge=0V, TJ::LSOUC - - 50 mA
loes Gate Leakage Current Vee=0V,Vee=30V, T,=25C - - +200 nA
Qq Gate Charge V=960V, Ic=40A , Vge=15V - 0.33 - uc
Cies Input Capacitance - 25 - nF
Vee=25V, Vge=0V, f=1MHz
Cres Reverse Transfer Capacitance - 0.09 - nF
T,=25C - 45 - ns
td(on) Turn-on Delay Time T,=125C - 50 _ ns
T,=150°C - 53 - ns
T,=25T - 56 - ns
t Turn-on Rise Time T;=125C - 58 - ns
Vcc=600V,Ic=40A
Rs =120, Ty=1501C - 60 - ns
Vge=-15~15V, T)=25C B 180 B ns
Inductive Load
Loty Turn-Off Delay Time T,=125C - 240 - ns
T,=150C - 260 - ns
T,=25C - 80 - ns
t Tum-Off Fall Time T;=125T - 85 - ns
T,=150C - 0] - ns
V=600V, lc=40A To=25¢ - 38 - mJ
E Turn on Ener Re =120, T)=125C 5.4 J
= - ) - m
on v Veg=-15~15V, ’
Inductive Load T,=150C _ 5.8 _ mJ
Vcc=600V,Ic=40A T;=25¢C - L7 - mJ
Rs =12Q, .
Eoff Turn off Energy ¢ T,=125C - 2.7 - mJ
Vee=-15~15V,
Inductive Load T,=150C . 3.0 . mJ
lsc Short Circuit Current tpsc<10ps , Vee=15V,Ty<<150°C, V=600V - 150 - A
Rinic Junction to Case Thermal Resistance (Per IGBT) - - 0.35 KIw
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Diode

Absolute Maximum Ratings (TC=25"Cunless otherwise nc

Common Ratings (TC=25°C Unless Otherwise Noted)
IF=40A , Vge=0V, T;=25°C 1.6 2.0 2.6
Ve Forward Voltage [F=40A , Vee=0V, T;=125°C 18 v
IF=40A , Vge=0V, T;=150°C 17
Ty=25°C 439
tr Rewerse Recowery Time T=125°C 628 ns
T;=150°C 73
T;=25°C 14
ke Rewerse Recovery Current Ty=125°C 18 A
IF=40A , V=600V LEIS0C 2
di/dt=-520A/us Tj=25°C 255
Qr Rewverse Recowery Charge T)=125°C 6.33 uc
T;=150°C 7.05
T;=25°C 0.92
Erec Rewerse Recovery Energy Ty=125°C 2.05 mJ
T,=150°C 2.25
Rihico Junction to Case Thermal Resistance ( Per Diode) 0.65 KIw
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Typical Operating Characteristics
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Figure 1. Typical Output Characteristics IGBT
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Figure 3. Diode Forward Characteristics Diode
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Figure 5. Switching Loss vs Ic IGBT
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Figure 2. Typical Output Characteristics IGBT
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Figure 4. Typical Transter Characteristics IGBT

Ve =600V
I =404 -
T,=150°C ol
:+
Ve =4 15V -
_~7 Eon
/
/
Eoff
0 20 40 60 80 100 120
Ry (Q)

Figure 6. Switching Loss vs Rg IGBT
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Typical Operating Characteristics
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Figure 7. Switching Loss(Erec) vs I Diode Figure 8. Switching Loss(Erec) vs Rg Diode
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Figure 9. Transient Thermal Impedance IGBT Figure 10. Transient Thermal Impedance Diode
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Figure 11. Power dissipation as a function of case temperature
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TO-247 Package information
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Dimensions in Millimeters(mm) Dimensions In Inches
Symbol - -
Min Max Min Max
A 4.800 5.200 0.188 0.204
Al 2.210 2.610 0.087 0.102
A2 1.850 2.150 0.072 0.084
b 1.000 1.400 0.039 0.055
b2 1.910 2.210 0.075 0.087
C 0.500 0.700 0.019 0.027
D 20.700 21.300 0.814 0.838
D1 16.250 16.850 0.639 0.663
E 15.500 16.100 0.610 0.633
El 13.000 13.600 0.511 0.535
E2 4,800 5.200 0.188 0.204
E3 2.300 2.700 0.090 0.106
L 19.620 20.220 0.772 0.796
L1 - 4.300 - 0.169
oOP 3.400 3.800 0.133 0.149
OP1 - 7.300 - 0.287
S 6.15TYP 0.242TYP
H1 5.44TYP 0.214TYP
b3 2.800 | 3.200 0.110 | 0.125
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