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HC4R120E5
SiC Power Module 

Applications

 Motor Drives

 Solar and Wind Inverters

 DC/AC Converters

Features

 Ultra Low Loss

 High-Frequency Operation

 Zero Reverse Recovery Current from Diode

 Zero Turn-Off Tail Current from MOSFET

 High Junction Temperature(175℃) Operation

 High Reliability Si3N4 Insulator

Equivalent Circuit Schemati

 Absolute Maximum Ratings (Tvj =25℃ unless otherwise specified)

Parameter Symbol Conditions Value Unit 

Drain-Source Voltage VDS max 1200 V 

Continuous Drain Current ID 

VGS=18V, Tc=25℃ 360 

A 

VGS=18V, Tc=80℃ 300 

Gate- Source Voltage VGS max Absolute Maximum Values -8/+22 V 

Gate-Source Voltage VGS op Recommended Operational Values -4/+18 V 

Maximum Pulsed Drain-Source Current ID(pulsed) VGS=18V, Tvj=25℃, tpmax limited by Tvj max 600 A 

Operating Junction Temperature Tvj op -40～+150 ℃ 

Maximum Junction Temperature Tvj max 175 ℃ 

Total power dissipation Ptot Tc=80℃ 730 W 

VDS=1200V  RDS(on)=4mΩ  
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 MOSFET Characteristics (Tvj =25℃ unless otherwise specified)

Parameter Symbol Conditions 
Value 

Unit 
Min. Typ. Max. 

Gate Threshold Voltage VGS(th) 
VDS=VGS, ID=92mA 2.0 2.6 4 

V 
VDS=VGS, ID=92mA, Tvj=175℃ 1.8 

Zero Gate Voltage Drain Current IDSS VDS=1200V, VGS=0V 4 400 uA 

Gate-Source Leakage Current IGSS VGS=-8V/+22V 40 2000 nA 

On State Resistance RDS(on) 
VGS=18V, IDS=300A 4 5.5 mΩ 

VGS=18V, IDS=300A, Tvj=175℃ 7.2 mΩ 

Input Capacitance Ciss 

VDS=1000V, VAC=25mV 

f=1MHz 

16.8 nF 

Output Capacitance Coss 2000 pF 

Reverse Transfer Capacitance Crss 64 pF 

Gate-Source Charge QGS 

VDS=600V, VGS =-4V/+18V 

ID=300A 

216 nC 

Gate-Drain Charge QGD 116 nC 

Total Gate Charge QG 1100 nC 

Turn-On Delay Time td(on) 

ID=300A 

VDS=600V 

VGS =-4V/+18V 

RG=5.1Ω 

Tvj=25℃ 

TBD ns 

Rise Time tr TBD ns 

Turn-Off Delay Time td(off) TBD ns 

Fall Time tf TBD ns 

Energy Dissipation during Turn-On 

Time 
Eon TBD mJ 

Energy Dissipation during Turn-Off 

Time 
Eoff TBD mJ 

Turn-On Delay Time td(on) 

ID=300A 

VDS=600V 

VGS =-4V/+18V 

RG=5.1Ω 

Tvj=150℃ 

TBD ns 

Rise Time tr TBD ns 

Turn-Off Delay Time td(off) TBD ns 

Fall Time tf TBD ns 

Energy Dissipation during Turn-On 

Time 
Eon TBD mJ 

Energy Dissipation during Turn-Off 

Time 
Eoff TBD mJ 
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 Diode Characteristics

Parameter Symbol Conditions Value Unit 

Diode Forward Current ISD VGS=-4V,TC=80℃ 300 A 

Pulsed diode Source-Drain current ISD pulse 
verified by design,tp limited by 

Tvjmax 
600 A 

Parameter Symbol Conditions 
Value 

Unit 
Min. Typ. Max. 

Diode Forward Voltage VSD IF=300A,VGS=-4V 
Tvj=25℃ 1.6 1.8 

V 
Tvj=175℃ 2.25 2.7 

Forward Recovery Time trr 

ID=300A 

VDS=600V 

VGS =-4V 

Tvj=25℃ TBD 
ns 

Tvj=150℃ TBD 

Peak Reverse Recovery Current Irrm 
Tvj=25℃ TBD 

A 
Tvj=150℃ TBD 

Recovered Charge Qrr 
Tvj=25℃ TBD 

uC 
Tvj=150℃ TBD 

Reverse Recovery Energy Erec 
Tvj=25℃ TBD 

mJ 
Tvj=150℃ TBD 

 NTC Thermistor

Parameter Symbol Conditions 
Value 

Unit 
Min. Typ. Max. 

Rated Resistance R25 5.0 kΩ 

Deviation of R100 ∆R/R TNTC=100, R100=493.3Ω -5 5 % 

Power Dissipation P25 20.0 mW 

B-Value B25/50 
R2=R25exp[B25/50(1/T2-1/(298.15K)

)] 
3375 K 
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 Module Characteristics

Parameter Symbol Conditions 

Value 

Unit 
Min. Typ. Max. 

Case Isolation Voltage Visol t=1min, f=50Hz 2500 V 

Maximum Junction Temperature Tj max 175 ℃ 

Operating Junction Temperature Tvj op -40 150 ℃ 

Storage Temperature Tstg -40 125 ℃ 

Stray Inductance Module LsCE 20 nH 

Thermal Resistance 

Junction to Case 
RthJC Per MOSFET 0.11 0.13 K/W 

Module Electrodes Torque Mt Recommended(M6) 3.0 6.0 
N·m 

Module to Heatsink Torque Ms Recommended(M5) 3.0 6.0 

Weight of Module G 346 g 
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Fig.1 Output Characteristic (MOSFET), ID=f(VDS)
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Fig.2 Output Characteristic (MOSFET), ID=f(VDS)

0 2 4 6 8 10 12
0

100

200

300

400

500

600

I D
(A

)

VGS(V)

Tvj=25℃

Tvj=125℃

Tvj=150℃

Fig.3 Transfer Characteristic (MOSFET), ID=f(VGS)
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Fig.5 Drain Source On-resistance (MOSFET), 

RDS(on)=f(ID)

VGS=18V

0 200 400 600 800 1000 1200 1400
0

150

300

450

600

750

I D
(A

)

VDS(V)

Fig.6 RBSOA

RG=5.1Ω

VGS=-4/18V

Tvj=150℃

ID, Module

25 50 75 100 125 150 175
0.0

0.5

1.0

1.5

2.0

2.5

3.0

V
th

(V
)

Tvj(℃)

Fig.7 Voltage-Gate threshold (MOSFET), Vth=f(Tvj)
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Fig.8 Output characteristic (Diode), ISD=f(VSD)
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Fig.9 Output characteristic (Diode), ISD=f(VSD)
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Fig.10 Output characteristic (Diode), ISD=f(VSD)
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Fig.11 Temperature Characteristic (NTC-Thermistor), 

R=f(TNTC)
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 Circuit Diagram

 Package Dimensions (mm)
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