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% 750V IGBT Module
MACMIC July 2022 Version 02 RoHS Compliant
PRODUCT FEATURES
L] 750V Field Stop Trench IGBT
U Vegsar With positive temperature coefficient & ~3
[ Fast switching and short tail current £ .

[ Free wheeling diodes with fast and soft reverse recovery - '
[J Max Junction Temperature 175°C <& N Ny
[J Temperature sense included :
Qs y
~>
APPLICATIONS >

[J Automotive Traction Modules
1 General Power Modules
IGBT-inverter
ABSOLUTE MAXIMUM RATINGS(T =25°C unless otherwise specified)

Symbol Parameter/Test Conditions Values Unit
Vces Collector Emitter Voltage T,=25C 750 Vv
VEs Gate Emitter Voltage +20
len Implemented Collector Current 820
Ic DC Collector Current Te=807C, T max=175TC 450 A
lcm Repetitive Peak Collector Current tp=1ms 1640
Piot Power Dissipation Per IGBT Te=25C, T max=175C 1070 W
Diode-inverter
ABSOLUTE MAXIMUM RATINGS (T =25°C unless otherwise specified)

Symbol Parameter/Test Conditions Values Unit
VRRM Repetitive Reverse Voltage T,=25C 750 \
len Implemented Forward Current 820
IFav) Average Forward Current 450 A
lFrRm Repetitive Peak Forward Current tp=1ms 1640
1%t T,=125C, t=10ms, Vg=0V 28.8 KA?%s
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IGBT-inverter
ELECTRICAL CHARACTERISTICS (T ¢=25°C unless otherwise specified)

Symbol Parameter/Test Conditions Min. Typ. Max. | Unit
Veew) |Gate Emitter Threshold Voltage Vce=Vag, 1c=9.6mA 4.8 5.6 6.4
Ic=450A, Vge=15V, T,=25C 1.15 1.45
v Collector Emitter Ic=450A, Vge=15V, T,=150C 1.2 \
CEGa | saturation Voltage 1c=820A, Ve=15V, T,=257C 1.38
Ic=820A, Vge=15V, T,=150°C 1.52
lces Collector Leakage Current Veg=7S0V, Vee=OV, T,225C ! mA
Vee=750V, Vge=0V, T,=150°C 5 mA
lees Gate Leakage Current Vee=0V,Vge=120V, T,=25C -400 400 nA
Raint Integrated Gate Resistor 0.6 Q
Qg Gate Charge Vce=400V, 1c=450A , Vge=15V 2.4 uC
Cies Input Capacitance V=25V, Vee=0V, f =1MHz 78 nF
Cres Reverse Transfer Capacitance 0.66 nF
ta(on) Turn on Delay Time \ézc:;(;(gf,If%OA Ijjgocc 132 :z
L Rise Time YGE=1.1 5V, T,=25C 75 ns
nductive Load T,=150°C 85 ns
taofn Turn off Delay Time \ézc:;(;(z;{Jf%OA Ijjgocc :;8 :z
t Fall Time chjEuzcitiLSeVLoad 120 199 e
T,=150°C 200 ns
Eon Turn on Energy \ézc:;(;(z;{Jf%OA 'IT'jj:OCC 12165 :j
Eorr Turn off Energy chjEuzcitiLSeVLoad 1720k 2 m
T,=150°C 28 mJ
lsc Short Circuit Current tTpJS:ﬁgESVCV;Z_J 05;)/ 5000 A
Rinr Junction to cooling fluid, AV/At = 10 dm3min, T = 25°C ( Per IGBT) 0.14 ([K/W
Diode-inverter
ELECTRICAL CHARACTERISTICS (T ¢ =25°C unless otherwise specified)
Symbol Parameter/Test Conditions Min. Typ. Max. | Unit
[=450A , V=0V, T,=25C 1.64 1.86
Vi Forward Voltage [=450A , Vge=0V, T,=150C 1.38 Y
[=820A , V=0V, T,=25C 1.85 2.1
[=820A , V=0V, T,=150C 1.65
tr Reverse Recovery Time ~ _ 220 ns
lrRm Max. Reverse Recovery Current :;Ijjiggé;/g:“osov 445 A
Qgrr Reverse Recovery Charge T, =150 70 puC
Erec Reverse Recovery Energy 22 mJ
Rinr Junction to cooling fluid, AV/At =10 dm3/min, Tz = 25°C ( Per Diode) 0.2 |K/W
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NTC CHARACTERISTICS (T  =25°C unless otherwise specified)

Symbol Parameter/Test Conditions Min. Typ. Max. | Unit

Ros Resistance |Te =251 5 kQ

Basiso Rz = Ras exp [Basso(1/T2 - 1/(298.15 K))] 3375 K

MODULE CHARACTERISTICS (T =25°C unless otherwise specified)

Symbol Parameter/Test Conditions Values Unit

T jmax Max. Junction Temperature 175

Tiop Operating Temperature -40~150 C

Tsig Storage Temperature -40~125

Visol Isolation Breakdown Voltage RMS, f=0Hz, t=1sec 4200 \%

CTI Comparative Tracking Index > 200

Torque baseplate to heatsink Recommended (M4) 1.8~2.2 Nm
PCB to frame Recommended (M3) 0.4~0.6 Nm

Weight 775 g
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Figure 1. Typical Output Characteristics IGBT-inverter
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Figure 3. Typical Transfer characteristics IGBT-inverter
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Figure 5. Switching Energy vs Collector Current IGBT-
inverter
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Figure 2. Typical Output Characteristics IGBT-inverter
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Figure 4. Switching Energy vs Gate Resistor IGBT-inverter
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Figure 7. Diode Forward Characteristics Diode-inverter
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Figure 9. Switching Energy vs Forward Current Diode-inverter
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Figure 11. NTC Characteristics
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Figure 8. Switching Energy vs Gate Resistor Diode-inverter
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Figure 10. Transient Thermal Impedance of

Diode and IGBT-inverter
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Figure 12. Circuit Diagram
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Figure 13. Package Outline
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