
APPLICATIONS

□ Hybrid Electrical Vehicles (H)EV

□ Motor Drives

□ High Frequency Switching Application

Unit

V

℃

Nm

Nm

g

W

Unit

V

A

A

V

V

V

V

1.8~2.2

Recommended（M3） 0.4~0.6

Weight 775

IDRM

VGSS Gate-source voltage, max.static voltage -5.5/+20

Repetitive Peak Drain Current tp limited by Tvjmax

-11/+23VGSS

3500

Tstg Storage Temperature

Isolation test voltage

-40~125

Comparative tracking index

Visol

IDDC

＞200

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

MMN01V120X6BS
1200V  Sic  Module

         September  2024 Preliminary  RoHS Compliant

Symbol Parameter/Test Conditions Values

PRODUCT FEATURES

□ 1200V new semiconductor material-silicon carbide

□ Low internal gate resistance for fast switching

□ Direct-cooled pinfin base plate

□ High-performance si3n4 ceramic

□ Automotive Applications

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

Values

Recommended（M4）

Symbol Parameter/Test Conditions

baseplate to heatsink

CTI

Torque
PCB to frame

RMS, f = 50 Hz, t = 5 s

MOSFET

ABSOLUTE MAXIMUM RATINGS(T vj =25°C unless otherwise specified)

VDSS Drain - source voltage 1200

VGS=18V,Tf=60℃,Tvj=175℃

Gate-source voltage, max.transient voltage 10 hours over lifetime tp＜1μs

Continuous DC Drain Current

1200

MacMic Science & Technology Co., Ltd.

Add：#18, Hua Shan Zhong Lu, New District, Changzhou City, Jiangsu Province, P. R .of China

turn-on gate voltage

turn-off gate voltage
Static

15...18

-5…0

Tel.：+86-519-85163708  Fax：+86-519-85162291  Post Code：213022  Website：www.macmicst.com

540

VGS,on

VGS,off

Ptot Power Dissipation Per Mosfet Tf=60℃, Tvjmax=175℃ 1095

1



Unit

V

µA

nA

μC

Ω

K /W

℃

 Junction to cooling fluid

per MOSFET, 50% water / 50%

ethylenglycol,△V/△t = 8 dm³

/min, Tf = 60°C

Rth,jf 0.105

3.53

 f =1MHz 1.4

89

68

mΩ

QG Gate Charge

3.90

VDS=VGS,ID=80mA,Tvj=25℃

(tested after 1ms pulse at

VGS=+20 V)

ID=600A, VGS=18V, Tvj=25℃ 1.57

ID=600A, VGS=18V, Tvj=175℃

IDSS Reverse Bias Drain Current VDS=1200V, VGS=0V 100

Gate Threshold Voltage

Typ. Max.

MMN01V120X6BS
ELECTRICAL CHARACTERISTICS (T vj =25°C unless otherwise specified)

Symbol Parameter/Test Conditions Min.

1.4

VGS(th)

IGSS Gate-Source Leakage Current VDS=0V,VGS=20V

Static drain-source on-state resistanceRDS(on) ID=600A, VGS=18V, Tvj=125℃ 2.52

RG(int)

400

Ciss Input Capacitance

VDS=800V, VGS=0V, f =100kHz

32

VDS=800V, VGS=-5/18V

Coss Output Capacitance 9.8

Crss Reverse Transfer Capacitance 0.25

Internal Gate Resistance

Tvj=125℃Turn off Delay Time

nF

750

220

141

Tvj=25℃

Fall Time

Eoff

Turn on Delay Timetd(on)

td(off)

tr

tf

Eon

Tvj=25℃

Rise Time

Tvj=125℃

Tvj=125℃

Tvj=25℃

Turn on Energy

Turn off Energy

VDS=800V,ID=600A

RG =5Ω

VGS=-5/18V

di/dt=9300A/μs

dv/dt=10500V/μs

(Tvj=175℃)

Tvj=175℃

Tvj=175℃

Tvj=175℃

Tvj=175℃

Tvj=175℃

Tvj=175℃

Tvj=125℃

Tvj=25℃

Tvj=25℃

Tvj=25℃

55

134

289

40.7
mJ

ns

63

33.3

38.6

175Operating Temperature -40TJop

38

270

65

65

31.4

30.2

Tvj=125℃

Tvj=125℃
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Unit

A

Unit

Unit

kΩ

K

%

mJTvj=125℃ 3.55

Tvj=175℃ 6.1

Erec Reverse recovery energy

Tvj=25℃ 0.74

VDS=800V,

VGS=-5V,

ISD=600A,

-di/dt=10kA/μs

Tvj=25℃ 150

μCTvj=125℃ 10.7

Tvj=175℃ 16.7

Qrr Reverse recovery charge

Tvj=25℃ 3

Irrm Peak reverse recovery current ATvj=125℃ 326

Tvj=175℃ 419

Min. Typ. Max.

NTC CHARACTERISTICS (T F =25°C unless otherwise specified)

4.2ISD=600A , VGS=-5V, Tvj=125℃

ELECTRICAL CHARACTERISTICS (T vj =25°C unless otherwise specified)

R25 Resistance

4.4 5.2

Body DIODE

Symbol

TNTC =25℃

VSD Diode Forward Voltage

ISD=600A , VGS=-5V, Tvj =25℃

V

ISD=600A , VGS=-5V, Tvj=175℃ 4.0

Parameter/Test Conditions Min. Typ. Max.

ABSOLUTE MAXIMUM RATINGS(T vj =25°C unless otherwise specified)

ISD DC Body Diode Forward Current VGS=-5V,TF=60℃,Tvj=175℃ 234

Symbol

5

Symbol

-5

B25/50 R2 = R25 exp [B25/50(1/T2 - 1/(298.15 K))] 3375

Parameter/Test Conditions

△R/R TNTC=100℃，R100=493Ω 5

MMN01V120X6BS

Parameter/Test Conditions Values
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Figure 3. Typical Output Characteristics Figure 4. Typical Output Characteristics

Figure 1. Typical Output Characteristics Figure 2. Typical Transfer characteristics

Figure 5. Typical Drain source on-resistance Figure 6. Typical Drain source on-resistance
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Figure 8. Typical capacitance
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Figure 7. Typical Gate-source threshold voltage
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Figure 9. Typical  Body Diode Forward

Characteristics

Figure 10. Typical  Body Diode Forward Voltage
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Figure 11. Typical  Switching Energy      Figure 12. Typical  Switching Energy
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Figure 16.Typical  Voltage slope
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Figure 13. Typical  Switching Times Figure 14. Typical  Switching Times

d
i/
d
t 

o
n
(A

/n
s
)

d
v
/d

t 
o

ff
(V

/n
s
)

RG（Ω） RG（Ω）

Figure 15.Typical  Current slope

     Figure 18. Typical  Switching EnergyFigure 17. Typical  Switching Energy
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Figure 21. Transient Thermal Impedance (Typical)
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Figure 20. NTC Characteristics
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     Figure 19. Reverse Bias Safe Operating Area
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Figure 22. Circuit Diagram

MMN01V120X6BS

Figure 23. Package Outline 

Dimensions in (mm)
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