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PRODUCT FEATURES

[J 1200V new semiconductor material-silicon carbide

[ Optimized for low RDS(on) and high short-circuit ruggedness

[J Low internal gate resistance for fast switching
[J Direct-cooled pinfin base plate

[J High-performance si3n4 ceramic

APPLICATIONS

[J Automotive Applications

[J Hybrid Electrical Vehicles (H)EV
L1 Motor Drives

L] High Frequency Switching Application

MMNO1V120X6BS

1200V Sic Module
RoHS Compliant

Preliminary

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

Symbol Parameter/Test Conditions Values Unit
Visol Isolation test voltage RMS, f=50Hz,t=5s 3500 V
CTI Comparative tracking index >200
Teig Storage Temperature -40~125 C
o baseplate to heatsink Recommended (M4) 1.8~2.2 Nm

PCB to frame Recommended (M3) 0.4~0.6 Nm
Weight 775 g
Piot Power Dissipation Per Mosfet T=60°C, Tyjmax=175TC 1095 W

MOSFET
ABSOLUTE MAXIMUM RATINGS(T ,;=25°C unless otherwise specified)

Symbol Parameter/Test Conditions Values Unit
Vbss Drain - source voltage 1200 V
Iboc Continuous DC Drain Current Vgs=18V,T=60C,T,;=175C 540 A
IprM Repetitive Peak Drain Current tp limited by T jmax 1200 A
Vgss Gate-source voltage, max.transient voltage |10 hours over lifetime tp<<1us -11/+23 V
Vass Gate-source voltage, max.static voltage -5.5/+20 V
Veson  |turn-on gate voltage Static 15...18 \4
Vesoft  [turn-off gate voltage -5...0 v
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ELECTRICAL CHARACTERISTICS (T ;=25°C unless otherwise specified)

Symbol Parameter/Test Conditions Min. Typ. Max. Unit
VDSZVGS,IDZSOmA,TVj:25°C
Veswy |Gate Threshold Voltage (tested after 1ms pulse at 3.90 Y%
Vgs=+20 V)
Ip=600A, Vss=18V, T,=25C 1.57
Roseny  |Static drain-source on-state resistance Ip=600A, Vgs=18V, T,=125C 2.52 mQ
Ip=600A, Vss=18V, T,,=175C 3.53
Ibss Reverse Bias Drain Current Vps=1200V, Vgs=0V 100 MA
Iess Gate-Source Leakage Current Vps=0V,Vgs=20V 400 nA
Qc Gate Charge Vps=800V, Vg=-5/18V 1.4 ucC
Ciss Input Capacitance 32
Coss Output Capacitance Vps=800V, Vgs=0V, f =100kHz 9.8 nF
Ciss Reverse Transfer Capacitance 0.25
Ra(ing Internal Gate Resistance f=1MHz 14 Q
T,=25TC 89
ta(on) Turn on Delay Time T,=125C 65
T,=175C 55
T,=25C 750
t, Rise Time T,=125C 141
T,=175C 134
ns
Vps=800V,Ip=600A |T,=25C 220
tyoy  |Turn off Delay Time Rs =50 T,=125C 270
Vgs=-5/18V -
T,=175C 289
T,=25C 68
. di/dt=9300A/us — -
t; Fall Time dv/dt=10500V/ps TVJ_125 C 65
(Ty=1757C) T,=175C 63
T,=25C 30.2
Eon Turn on Energy T,=125C 31.4
T,=175C 33.3
. mJ
T,=25C 40.7
Eos Turn off Energy T,=125C 38.6
T,=175C 38
per MOSFET, 50% water / 50%
Rin jt Junction to cooling fluid ethylenglycol, AV/IAt = 8 dm3 0.105 K /W
/min, T; = 60°C
Tiop Operating Temperature -40 175 C
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Body DIODE
ABSOLUTE MAXIMUM RATINGS(T ,;=25°C unless otherwise specified)
Symbol Parameter/Test Conditions Values Unit
Isp DC Body Diode Forward Current Vgs=-5V,Tg=60C,T,;=175C 234 A
ELECTRICAL CHARACTERISTICS (T ;=25°C unless otherwise specified)
Symbol Parameter/Test Conditions Min. Typ. Max. | Unit
Isp=600A , Vgs=-5V, T,;=25C 4.4 5.2
Vsp Diode Forward Voltage Isp=600A , Vgs=-5V, T,;=125C 4.2 \%
Isp=600A , Vgs=-5V, T,=175C 4.0
T,=25C 150
lrm Peak reverse recovery current T,=125C 326 A
T,=175C 419
Vps=800V, T,=25C 3
Qn Reverse recovery charge l‘;iz;(;/ A" T,;=125C 10.7 uc
-di/dt=10KkA/ps T,=175C 16.7
T,=25C 0.74
Erec Reverse recovery energy T,=125C 3.55 mJ
T,=175C 6.1
NTC CHARACTERISTICS (T =25°C unless otherwise specified)
Symbol Parameter/Test Conditions Min. Typ. Max. | Unit
Rys Resistance |TNTC =25C 5 kQ
Basiso R2 = Ras eXp [Basso(1/T; - 1/(298.15 K))] 3375 K
AR/R  [Tn1e=100C, R100=493Q 5 5 %
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Figure 5. Typical Drain source on-resistance
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Figure 2. Typical Transfer characteristics
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Figure 11. Typical Switching Energy

Figure 12. Typical Switching Energy
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Figure 17. Typical Switching Energy
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Figure 14. Typical Switching Times
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Figure 16.Typical Voltage slope
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Figure 19. Reverse Bias Safe Operating Area
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Figure 21. Transient Thermal Impedance (Typical)
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Figure 22. Circuit Diagram
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Figure 23. Package Outline
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