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IGBT Module

Features:

° Field Stop Trench Gate IGBT
° Short Circuit Rated >10us
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° Low Saturation Voltage wss] 780
° Low Switching Loss
L
e  100% RBSOA Tested(2xIc) s
° Low Stray Inductance
° Lead Free, Compliant with RoOHS Requirement
Applications:
. Industrial Inverters
e  Servo Applications
IGBT, Inverter
Maximum Rated Values (Tc=25"Cunless otherwise specified)
Vces Collector-Emitter Blocking Voltage 1200 \Y,
VeEs Gate-Emitter Voltage +20 \%
Tc=100°C 150 A
Ic Continuous Collector Current
Tc=25°C 300 A
lem Peak Collector Current Repetitive Ts=175°C 300 A
tsc Short Circuit Withstand Time >10 us
. L Tc=25°C
Po Maximum Power Dissipation per IGBT 1085 W
Timax=175°C
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Electrical Characteristics of IGBT (Tc=25"Cunless otherwise specified)

Static Characteristics

a7/

Symbol | Description Conditions Min Typ Max Unit
VGE(th) Gate-Emitter Threshold Voltage lc=4mA, Vce=Vee 5.0 5.9 6.6 \%
T,=25C 1.70 2.00 \Y
. ) Ic=150A, —1oE¢
VCE(sat) Collector-Emitter Saturation Voltage Ve =15V T,=125C 1.90 \%
T,=150C 2.00 \Y
| Collector-Emitter Leakage C Vee=0V, 1 A
CES ollector-Emitter Leakage Current Vee =Vees, Ti=25°C m
| Emi Leak Vee=220V, 4 A
GES Gate-Emitter Leakage Current Vee =0V, Ti=25°C 00 n
Cies Input Capacitance 10.13 nF
. Vce=25V, Vee=0V ,
Coes Out Capacitance f=1MHz 1.01 nF
Cres Reverse Transfer Capacitance 0.77 nF
Switching Characteristics
T=25C 258
td(on) Turn-on Delay Time T,=125C 258 ns
Vce=600V,Ic=150A, T,=150C 260
Rcon=4.7Q,Vce= 15V,
Inductive Load T=25C 85
tr Rise Time T,=125C 89 ns
T,=150C 89
T,=25C 265
taoff) Turn-off Delay Time T,=125C 277 ns
Vcc=600V,Ic=150A, T,=150C 284
Rcoff=4.7Q,Vce= 15V,
Inductive Load T;=25C 205
tr Fall Time T,=125C 376 ns
T,=150C 428
Vee=600V,Ic=150A, Ta=25¢ 125
. . Reon =4.7Q,VGE: +15V, _ o
Eon Turn-on Switching Loss difdt=1550A/us ( T:=150°C) T,=125C 15.7 mJ
Inductive Load T,2150°C 175
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Vee=600V,lc=150A, T=25¢C 103
Eott Turn-off Switching Loss gﬁlﬁ;jl?(%\\///izz(ié 5:\{’5000) T,=125C 15.8 mJ
Inductive Load T,=150°C 17.4

Qg Total Gate Charge VGe=+15V...-15V T;=25C 0.71 uC
Rg internal Internal Gate Resistance Ty=25C 5 Q
RBSOA 1c=300A, Vcc=1050V, Vp=1200V, Rc =4.7Q, Vee=+15V to 0V, T;=150°C Trapezoid
SC Data | Vcc=600V, Reon=4.7 Q, Raoi=4.7 Q, tp=10us, Vee=+/-15V,T;=125C 680 A
Reuc IGBT Thermal Resistance: Junction-To-Case (per leg) 0.14 °C/w
Diode, Inverter
Maximum Rated Values (Tc=25Cunless otherwise specified)
VRRM Repetitive Peak Reverse Voltage 1200 \Y,
2 Diode Continuous Forward Current 150 A
lem Repetitive Peak Forward Current 300 A
Electrical Characteristics of FWD (Tc=25"Cunless otherwise specified)
Symbol Description Conditions Min Typ Max Unit

Ts=25C 1.50
Vem Forward Voltage IF=150A T,=125C 1.50 \Y,

T,=150C 1.50

Ts=25C 371
trr Reverse Recovery Time T,=125C 562 ns

If;ilF?gtA:’1670A/ps(TJ:150°C), T1=150C 625
NI T1=25°C 127

» CP:ﬁ?rI;rI?teverse Recovery T,=125C 142 A

T,=150C 145
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T,=25C 22.6
Qrnr Reverse Recovery Charge T,=125C 34.6 pncC
IF=150A, _ 5
diF/dt=1670A/us(Ts=1507C), | - +0C 39.4
VR=600V, —oEo
Voo 15V T;=25C 9.7
Erec Reverse Recovery Energy T,=125C 15.2 mJ
T,=150C 17.6
Reuc Diode Thermal Resistance: Junction-To-Case (per leg) 0.21 | °C/wW
IGBT, Brake-Chopper
Maximum Rated Values (Tc=25Cunless otherwise specified)
Vces Collector-Emitter Blocking Voltage 1200 \%
Vces Gate-Emitter Voltage +20 \%
Tc=100°C 100 A
lc Continuous Collector Current
Tc=25°C 200 A
lcm Peak Collector Current Repetitive T;=175C 200 A
tsc Short Circuit Withstand Time >10 us
Po Maximum Power Dissipation (IGBT) Te=25%C 714 W
Timax=175C
Electrical Characteristics of IGBT (Tc=25"Cunless otherwise specified)
Static Characteristics
Symbol | Description Conditions Min Typ Max Unit
VGE(th) Gate-Emitter Threshold Voltage lc=1 mA, Vce=Vee 5.0 55 6.6 \%
T;=25C 1.70 2.00 \%
. . Ic=100A, o
VcE(sat) Collector-Emitter Saturation Voltage &GE —15v T,=125C 1.90 \%
T,=150C 1.90 \%
| Collector-Emitter Leakage Current Vee=0V, 1 A
CES ollector-Emitter Leakage Curren Vee=Vees, Ty=25°C m
) VGE=%20V,
Ices Gate-Emitter Leakage Current Vee 0V, Ty=25C 200 nA
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Cies Input Capacitance 8.03 nF
. Vce=25V, VGe=0V,
Coes Output Capacitance f=1MHz 1.22 nF
Cres Reverse Transfer Capacitance 0.59 nF
Switching Characteristics
T,=25C 228
td(on) Turn-on Delay Time T,=125C 250 ns
Vcec=600V, Ic=100A, T;=150C 254
Rcon=1Q, Vee=%15V,
Inductive Load T,=25C 63
tr Rise Time T;=125C 67 ns
T,=150C 69
T,=25C 269
td(off) Turn-off Delay Time T,=125C 279 ns
Vcc=600V, Ic=100A, T,=150C 284
Rcoit=1Q, Vee=%15V,
Inductive Load T,=25C 184
tr Fall Time T;=125C 291 ns
T,=150C 317
Vce=600V, Ic=100A, T:=25C 81
o Rcon=1Q, Vee=%15V, _ .
Eon Turn-on Switching Loss difdt=1387A/us(T:=150°C), T;=125°C 4.3 mJ
Inductive Load T,=150°C 48
Vce=600V, Ic=100A, T:=25C 528
o Reot=1Q, Vee=%15V, _ .
Eort Turn-off Switching Loss du/dt=4448V/us(T1=150C), T,=125C 8.33 mJ
Inductive Load T,=150°C 9.30
Qg Total Gate Charge Vee=+15V...-15V T,=25C 745 nC
Ry internal Internal Gate Resistance T,=25C 7.5 Q
RBSOA 1c=200A,Vcc=1050V,Vp=1200V, Re=1Q, Vee=+15V to 0V, Ts=150°C Trapezoid
SCdata | Vcc=600V, tp=10us, Vge=+/-15V, Reon =10hm, Rcoff =10hm,Tj=25°C 575 A
Reusc IGBT Thermal Resistance: Junction-To-Case (per leg) 0.21 | °Cw
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Diode, Brake-Chopper
Maximum Rated Values (Tc=25Cunless otherwise specified)

VRRM Repetitive Peak Reverse Voltage 1200 \%
I Diode Continuous Forward Current 50 A
lEm Repetitive Peak Forward Current 100 A

Electrical Characteristics of FWD (Tc=25"Cunless otherwise specified)

Symbol Description Conditions Min Typ Max Unit
Ty=25C 1.50
Vem Forward Voltage IF=50 A T,=125C 1.60 \Y
Ty3=150C 1.60
Ty=25C 318
trr Reverse Recovery Time T,=125C 539 ns
T,=150C 554
Ty=25C 57
" Eﬁzrarlérlfteverse Recovery T)=125°C 60 A
[Z:ilfl(()j?’:1197A/ps(TJ:150°C), T,=150% ®5
NS T1=25C 7.95
Qr Reverse Recovery Charge Ty=125C 12.78 pcC
T,=150C 14.17
T,=25C 3.15
Erec Reverse Recovery Energy T,=125C 5.21 mJ
T,=150C 6.05
Resc Diode Thermal Resistance: Junction-To-Case (per leg) 0.51 °CW
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Diode, Rectifier
Maximum Rated Values (Tc=25Cunless otherwise specified)
VRRM Repetitive Peak Reverse Voltage T;=25C 1600 \%
IFRMSM Maximum RMS Forward Current per Chip T,=80C 150 A
IRMSM Maximum RMS Current at Rectifier Output T,=80C 200 A
T;=25C 1320
IFsm Surge Current @t,=10 ms A
T;=150C 1200
Ty=25C 8712
12t 12t - value A%s
T;=150C 7200
Electrical Characteristics of Diode (Tc=25"Cunless otherwise specified)
T;=25C 1.10
VE Forward Voltage =150 A \Y
T;=150C 1.00
Ir Reverse Current Vr=1600V T,=25C 1 mA
ReJsc Diode Thermal Resistance: Junction-To-Case (per leg) 0.22 °C/w
Internal NTC-Thermistor Characteristics
Symbol Description Min. Typ. Max. Units.
R2s Rated Resistance Tc=25C 5 kQ
AR/R Deviation of R100 Tc=100C, R100=481Q -5 5 %
P2s Power Dissipation Tc=25C 10 mw
Basiso B-Value R2=R25 exp[Bzs/s0(1/T2-1/(298.15K))] 3380 K
Bas/go B-Value R2=R25 exp[Bzs/so(1/T2-1/(298.15K))] 3440 K
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Symbol Description Conditions Min Typ Max Unit
. Isolation Voltage _ :
Viso (All Terminals Shorted) RMS, f=50Hz, 1minute 2500 \%
T Maximum Junction Temperature 175 °C
Toor Maximum Operating Junction Temperature Range -40 +150 °C
Tstg Storage Temperature -40 +125 °C
CTI Comparative Tracking Index 200 \
Recs Case-To-Sink Thermally (Conductive Grease Applied) 0.02 °Cw
M Mount!ng Torque for Module Scr_ew M_5--l\_/lount|ng according to 30 6.0 N-m
Mounting valid application note
G Weight 300 g
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Fig.3 Transfer Characteristic (Inverter) Fig.4 Forward Characteristics of Diode (Inverter)
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Fig.5 Typical Switching Loss vs. Collector Current
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Fig.7 Typical Switching Loss vs. Gate Resistance
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Fig.8 Typical Switching Loss vs. Gate Resistance
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Fig.11Typical Saturation Voltage Characteristics (Brake-Chopper) Fig.12 Forward Characteristics of Diode (Brake-Chopper)
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Fig.13 Forward Characteristics of Diode (Rectifier)
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Fig.16 NTC Temperature Characteristics
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Internal Circuit:

ey

33,344,350
10 14 o 18 o)
36,37,38 211.12.13 15,1617 218.20,21
290 280 260 24, |
30,31,32 2527
©38,40,41
22 23
i T
6| 789
b
L -
42,43 44
Package Outline (Unit: mm):
0
T H View A
@ I scale 3:1
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*=all dimensions with tolerance of |g}]s0.5
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