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IGBT Power Module

Features
* Ve=1200V I.=150A

* LOW Vegea

* Vcesat With positive temperature coefficient

» Maximum junction temperature 175°C

* Isolation Type Package

Applications
* The inverter

* Motor control and drives

Package Type & Internal Circuit
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L5 Internal Circuit
Maximum Rated Values (IGBT Inverter)
Symbol Parameter Conditions Ratings Unit
Vees Maximum Power Dissipation Vec=0 V,Ic=1 mA,T,=25 °C 1200 Y
I Continuous Collector Current Tc=100°C 150 A
lcrRm Peak Collector Current lcrv=2lc 300 A
Vees | Gate-Emitter Voltage T,725°C +20 v
Piot Total Power Dissipation Tc=25°C, Tyjmay=175°C 1050 W
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Maximum Rated Values (IGBT Inverter)

Symbol Parameter Conditions Min. | Typ. | Max. | Unit
1c=150 A, V=15V, T,;=25 °C 1.75 2.3 V
Vcesay | Collector-Emitter Saturation Voltage
Ic=150 A, V=15V, T,;=150 °C 20 V
Veean | Gate Threshold Voltage 1c=5.0 MA V=V, Ty= 25 °C 52 6.2 6.5 \
lces | Collector-Emitter Cut-off Current Vee=1200 V, V=0 V, T,=25 °C 1.0 mA
lges | Gate-Emitter Leakage Current Vee=0V, Vge=15'V, T,725 °C 400 nA
taon) Turn-on Delay Time, Inductive Load 120 ns
t. Rise Time, Inductive Load 55 ns
=150 A,V =600 V
tyom | Turn-off Delay Time, Inductive Load Voe=£15V 370 ns
Rgon=1 Q
t; Fall Time, Inductive Load G 105 ns
T,=25°C
E.n Turn-on Energy Loss per Pulse 3.1 mJ
E« Energy Loss per Pulse 12.4 mJ
tyon | Turn-on Delay Time, Inductive Load 140 ns
t, Rise Time, Inductive Load 60 ns
. . =150 A,Ve=600 V
tyom | Turn-off Delay Time, Inductive Load Voe=£15V 400 ns
Reon=1 Q
t; Fall Time, Inductive Load Gon 115 ns
T,=150 °C
E,, | Turn-on Energy Loss per Pulse 3.8 mJ
E.x Energy Loss per Pulse 15 mJ
Ryyc | Thermal resistance, junction to case per IGBT 017 | KW
T,o [Temperature under switching conditions -40 150 °C
Vge £15V, Ve =900V
ISC SC data VCEmax = VCES -LSCE d|/dt 650 A
tp<10ps, T,; =150 °C
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Maximum Rated Values (Diode Inverter)

Symbol Parameter Conditions Min. | Typ. | Max. | Unit
Vrwrm | Repetitive Peak Reverse Voltage T,;=25°C 1200 Vv
Ie Continuous DC Forward Current Tc=100 °C 150 A
ltrm | Repetitive Peak Forward Current tp=1 ms 300 A
%t 1°t Value Ve=0V, t,=10 ms, T,;=150 °C 4500 A’s
Characteristic Values (Diode Inverter)
Symbol Parameter Conditions Min. | Typ. | Max. | Unit
;=150 A, V=0 V, T, =25 °C 1.75 v
Ve Forward Voltage
[=150 A, V=0 V, T,=150 °C 1.85 \
t: Reverse Recovery time 160 ns
I-=150 A,Vg=600 V
Q Recovered Charge -di/dt=3500 Alus 14.7 uC
T,=25°C
E.. | Reverse Recovery Energy 7.4 mJ
t: Reverse Recovery time 190 ns
=150 A,Vg=600 V
Q, Recovered Charge -di/dt=3500 Alus 21.8 uC
T,=150 °C
E.. | Reverse Recovery Energy 11.3 mJ
Rimsc  [Thermal resistance, junction to case per Diode 0.28 | KW
Ty | Operating Junction Temperature -40 125 °C
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Maximum Rated Values (IGBT Brake-Chopper)

Symbol Parameter Conditions Min. | Typ. | Max. | Unit
Vees | Collector-emitter voltage T,=25°C 1200 Y
lo Continuous Collector Current Te=100°C, Tyjmax = 150°C 35 A
lcrm Peak Collector Current lcrm=2lc 70 A
Vees | Gate-Emitter Voltage T,=25 °C -20 20 \4
Characteristic Values (IGBT Brake-Chopper)
Symbol Parameter Conditions Min. | Typ. | Max. | Unit
1c=50 A, Vge=15 V, T,;=25 °C 180 | 225 | V
Veeesay | Collector-Emitter Saturation Voltage
1c=50 A, V=15V, T,;=150 °C 2.05 2.7 \Y
Veewy | Gate Threshold Voltage lc=2 MA V=V, T,= 25 °C 5 6 6.5 \Y
lces Collector-Emitter Cut-off Current Vee=1200 V, Vge=0 V, T,;=25°C 4.0 mA
loes Gate-Emitter Leakage Current Vee=0V, V=15V, T,;=25°C 450 nA
Cies Input Capacitance - 519 . nF
VCE = 25V, VGE = OV,
Coes Output Capacitance f=1MHZ - 225 - pF
Cres Reverse Transfer Capacitance - 189 - pF
tyony | Tum-on Delay Time, Inductive Load 76 ns
t, Rise Time, Inductive Load 62 ns
[c=50 A,V=600 V
tacorny Turn-off Delay Time, Inductive Load Vee=+15V 278 ns
t; Fall Time, Inductive Load Reon=15 Q 196 ns
T,725°C
Eon Turn-on Energy Loss per Pulse 5.2 mJ
E Energy Loss per Pulse 3.1 mJ
taon) Turn-on Delay Time, Inductive Load 80 ns
t, Rise Time, Inductive Load 64 ns
=50 A,V=600 V
Ly Turn-off Delay Time, Inductive Load Vge=115V 326 ns
t; Fall Time, Inductive Load Reon=15 Q 284 ns
T,=150°C
Eon Turn-on Energy Loss per Pulse 54 mJ
E % Energy Loss per Pulse 4.5 mJ
Riuuc | Thermal resistance, junction to case pro IGBT / per IGBT 0.47 | KIW
Ty [Temperature under switching conditions -40 125 °C
Vee £156V, Vi =600V, V, =Vigs -
|SC SC data GE » YCC » Y CEmax CES 250 A
Lece -di/dt, to <10 ps, T,;= 150 °C
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Maximum Rated Values (Diode Brake-Chopper)

Symbol Parameter Conditions Min. | Typ. | Max. | Unit
Vrrm | Repetitive Peak Reverse Voltage T,=/25°C 1200 Y
I Continuous DC Forward Current 35 A
lerm | Repetitive Peak Forward Current te=1 ms 70 A
1%t I?t Value V=0V, t,=10 ms, T,=150 °C 220 AZs

Characteristics (Diode Brake-Chopper)

Symbol Parameter Conditions Min. | Typ. | Max. | Unit
|F=35 Ay VCE=0 V!ij= 25 OC 19 25 V
Ve Forward Voltage
[(=35 A, V=0 V,T,=150 °C 1.9 \
t, Reverse Recovery time 1.=35 A V=600 V 170 ns
F ' YR
& 5 A6 -di/dt=100A/us c
] ecovere arge 0.98 u
T,725°C,
E.. | Reverse Recovery Energy Vee=-15V 0.35 mJ
L Reverse Recovery time 1-=35A,V,=600 V 205 ns
-di/dt=100A/us
Q Recovered Charge ucC
‘ . T, =150 °C 102
E.. | Reverse Recovery Energy Vee=-15V 0.36 mJ
Riye [Thermal resistance, junction to case per Diode 1.0 | KWW
Tyop [T€mperature under switching conditions -40 126 | °C
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Maximum Rated Values (Diode Rectifier)

Symbol Parameter Conditions Min. | Typ. | Max. | Unit
Vrrm | Repetitive peak reverse voltage T,725°C 1800 \%
lrrmsm | Maximum RMS forward current per chip T.=80 °C 110 A
lrwsm | Maximum RMS current at rectifier chip T.=80 °C 110 A

lrsw | Surge forward current t,=10ms  T,=25°C 1320 A
1% 1%t-value t,=10ms  T,=25°C 8712 A2S

Characteristic Values (Diode Rectifier)

Symbol Parameter Conditions Min. | Typ. | Max. | Unit
Ve Forward voltage T.=25°C 1.2 Y

I Reverse current T,~150°C  Vg=1600V 2 mA

Rie | Thermal resistance junction to case T.=25°C 0.86 | KIW
Tyop | Temperature under switching conditions -40 150 °C
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NTC-Thermistor (Characteristic Values)

Symbol Parameter Conditions Min. | Typ. | Max. | Unit
R,5 | Rated resistance T.=25°C 5 KQ
AR/R | Deviation of R100 T,=100 °C -5 5 %
Pss Power dissipation T.=25°C 20 mwW
Bosso | B-value R,=R5Xp[Bys/50(1/T5-1/(298,15K))] 3380 K
B,s100 | B-value R,=Ry58XP[Bas/100(1/T,-1/(298,15K))] 3450 K
Module Characteristics
Symbol Parameter Conditions Min. | Typ. | Max. | Unit
Vi, | Isolation voltage t=1min,f=50Hz 2500 Vv
Ty | Storage Temperature -40 150 °C
M. | Module-to-Sink Torque Recommended(M5) 3.0 6.0 | N'm
G Weight of Module 300 g
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Output characteristic of IGBT,Inverter (typical)

Switching losses of IGBT,Inverter (typical)

Ic =1 (VCE) Eon = f (IC)’ Eoff =f (|C)
Ve = 15V Vge= 15V, Rg =10, Ve = 600V
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Switching losses of IGBT,Inverter (typical)
Eon =1 (Rg), Eof‘f =f (RG)
Vge= 15V, I = 150A, Ve = 600V
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RBSOA IGBT,Inverter (typical)

Ic= f(Vce)
Vge= £15V, Rg = 19Q, ij=150 °C
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Forward characteristic of Diode,Inverter (typical)
I = f(Ve)
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Switching losess of Diode, Inverter (typical)

Erec = f(IF)l
Rg = 1Q, Vge= 600V
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Switching losses of Diode, Inverter (typical)
Erec =f (RG):
I = 150A, V=600V
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Output characteristic IGBT,Brake-Chopper (typical)

le=f(Vee)
Vee =15V
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Forward characteristic of Diode,Brake-Chopper (typical) Forward characteristic of Diode, Rectifier(typical)
g = (Ve) lp=f(Ve)
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NTC-Thermistor-temperature characteristic (typical)
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Circuit Diagram
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