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MS12BS200S
Single-Bridge Module with parallel SiC MOSFETs

Technical Features：

 Ultra-Low Loss
 Zero Reverse Recovery
 Low Thermal Resistance
 Standard SOT227 Package
 High Frequency Operation
 High Performance AMB Ceramic

Applications：

 Solar
 UPS System
 Renewable Energy
 Converters/Inverters

Maximum Ratings (T =25˚C unless otherwise specifiedC )

Symbol Parameter Value Unit Test Conditions Notes
V Drain-Source VoltagDSmax e 1.2 kV

V Gate-Source VoltagGSmax e -10/+22 V Fig.28

V Gate-Source VoltagGSop e -4/+18

Absolute Maximum Values
Recommended Operational ValueV s

I

23

Continuous Drain CurrenD t

0

A

V =18V,GS T =25˚C,C T ≤175J ℃

140 V =18V,GS T =100˚C,C T ≤150J ℃

160 V =18V,GS T =100˚C,C T ≤175J ℃

I DC Source-Drain Current (Body DiodeSD(BD) ) 108 A V =-4V,GS T =100˚C,C T ≤175J ℃

I Pulsed Drain CurrenD(pulse) t 320 A Pulse Width t Limited byp TJmax

P Power DissipatioD n 710 W T =25˚C,C T ≤175J ℃

T Maximum Junction TemperaturJmax e 175 ˚C

T operatin
J,opt

gRecommended
temperatur

junction
e -40 to +150 ˚C

T ,C T Case & Storage Temperature RangSTG e -40 to +125 ˚C

V Case Isolation Voltagisol e 4.0 kV AC, 50 Hz, 1min

Part Number Package Marking

Single Bridge OM1 ModulMS12BS200S e MS12BS200S

VDS

ID(T =100˚CC )

R

1200V

160A

6.50mDS(on) Ω

Package 38mm × 25mm × 12mm
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Electrical Characteristics (T =25˚C unless otherwise specifiedC )

Symbol Parameter Min. Typ. Max. Unit Test Conditions Notes
V 1.Drain Source Blocking VoltagDSS e 2 kV V =0V,GS I =200uD A

V Gate Threshold VoltagGS(th) e 1.8 2.9 3.8 V V =DS V ,GS I =54mD A

I Zero Gate Voltage Drain CurrenDSS t 2 100 µA V =1.2kV,DS V =0GS V

I Gate-Source Leakage CurrenGSS t 2 400 nA V =18V/-4V,GS V =0DS V

R

6.5

On State ResistancDS(on) e

0 8.50

mΩ

V =18V,GS I =160A,DS T =25˚J C

10.5 Fig.5
Fig.6,7

0 V =18V,GS I =160A,DS T =125˚J C

12.00 V =18V,GS I =160A,DS T =150˚J C

13.50 V =18V,GS I =160A,DS T =175˚J C

g
15

Transconductancfs e
0

S
V =20V,DS I =300DS A

Fig.8
160 V =20V,DS I =300A,DS T =150˚J C

Q Gate-Source ChargGS e 120

nC
V =800V,DD V =-4V/+18VGS ,
I =200A, Per JEDEC 24 pg 2D 7

Q Gate-Drain ChargGD e 256

Q Total Gate ChargG e 492

C Input Capacitanciss e 10.4n

F
V =0V,GS V =1000VDS ,
f=100kHz, V

Fig.1
=25mAC V

4C Output Capacitancoss e 450p

C Reverse Transfer Capacitancrss e 38p

R Internal Gate ResistancG(int) e 3.6 Ω V =0V, f=100kHz,GS V =25mAC V

E

Turn-On Energ

on

y

J

J

T
T
TJ
T

3.72
3.77
3.88
3.9

=25℃
=125℃
=150℃
=175J ℃ 8

mJ

V =600V,DD V =-4V/+18GS V
I =200A,D R =1Ω,G(0ff) R =4.7G(on) Ω

Fig.1

Load=30μH

6
-

Fig.20

E

Turn-Off Energ

off

y

J

J

T
T
TJ
T

1.95
1.95
1.96
1.9

=25℃
=125℃
=150℃
=175J ℃ 7

mJ

t

Turn-on delay tim

d(on)

e

J

J

T
T
TJ
T

56
49
48
4

=25℃
=125℃
=150℃
=175J ℃ 8

nst

Rise Tim

r

e

J

J

T
T
TJ
T

30
27
27
2

=25℃
=125℃
=150℃
=175J ℃ 6

t

Turn-off delay tim

d(off)

e

J

J

T
T
TJ
T

84
86
89
9

=25℃
=125℃
=150℃
=175J ℃ 0
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Electrical Characteristics (T =25˚C unless otherwise specifiedC )

Symbol Parameter Min. Typ. Max. Unit Test Conditions Notes

t

Fall Tim

f

e

J

J

T
T
TJ
T

26
26
26
2

=25℃
=125℃
=150℃
=175J ℃ 7

ns
V =600V,DD V =-4V/+18GS V
I =200A,D R =1Ω,G(0ff) R =4.7G(on) Ω
Load=30μH

Thermal Characteristics
Symbol Parameter Min. Typ. Max. Unit Test Conditions Notes

R Therma
thJC MOS

l - 0.21 K/W Per SiC MOSFET Fig.23

R

Juction-to-Case
Resistance for MOSFET
Juction-to-Case
Resistance for Body Diod

Therma
thJC BD

l
e - 0.22 K/W Per Body Diode

Diode Characteristics (T = 25˚C unless otherwise specifiedJ )

Symbol Parameter Min. Typ. Max. Unit Test Conditions Notes

V

4.6

Diode Forward VoltagSD e

1

V

I =160A,F T =25˚C,J V =-4GS V

4.2
Fig.11

0 I =160A,F T =125˚C,J V =-4GS V

4.13 I =160A,F T =150˚C,J V =-4GS V

4.07 I =160A,F T =175˚C,J V =-4GS V

t

Reverse Recovery Tim

rr

e

J

J

T
T
TJ
T

25
34
35
3

=25℃
=125℃
=150℃
=175J ℃ 6

ns

V =600V,DD V =-4V/+18GS V
I =200A,D R =1Ω,G(0ff) R =4.7G(on) Ω
Load=30μH

Q

Reverse Recovery Charg

RR

e

J

J

T
T
TJ
T

1.04
2.76
3.27
3.6

=25℃
=125℃
=150℃
=175J ℃ 9

μC

I

Peak Reverse Recovery Curren

RRM

t

J

J

T
T
TJ
T

67
133
148
16

=25℃
=125℃
=150℃
=175J ℃ 2

A

E

Reverse Recovery Energ

RR

y

J

J

T
T
TJ
T

0.34
0.73
0.83
0.9

=25℃
=125℃
=150℃
=175J ℃ 1

mJ
V =600V,DD V =-4V/+18GS V
I =200A,D R =1Ω,G(0ff) R =4.7G(on) Ω

Fig.21
Fig.2

Load=30μH
2
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Module Physical Characteristics
Symbol Parameter Typ. Unit Test Conditions Notes

Material of Module Baseplate Cu

V Isolation Test Voltagisol e 2.5 kV RMS, f=50Hz, t=1min

T Storage Temperaturstg e -55 to 150 ˚C

da
4.

Clearance
4 mm Terminal to Terminal

6.8 mm Terminal to Heatsink

ds
10.

Creepage
5 mm Terminal to Terminal

8.5 mm Terminal to Heatsink

M Mounting Torque of ScrewS s 0.9~1.5 Baseplate To Heatsink, Screw MN ∙ m 6

M Mounting Torque of ScrewT s 0.9~1.3 To Terminals, Screw (M4*9mmN ∙ m )

G Weight 29 g

CTI Comparative Tracking Index >200
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Typical Performance

Figure 1. Output Characteristics T =25J ℃ Figure 2. Output Characteristics T =150J ℃

Figure 3. Output Characteristics T Figure 4. Output Characteristics vs. Temperatur=175J ℃ e
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Typical Performance

Figure 5. On-Resistance vs. Drain Current Figure 6. Normalized On-Resistance vs. Junction
Temperature

Figure 7. On-State
Temperature

Resistance vs. Junction Figure 8. Transfer Characteristics
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Typical Performance

Figure 9. Diode Characteristics Figure 10. 3rd Quadrant Characteristic.vs.Junction
(Body Diode)Temperature at VGS=0V

Figure 11. 3rd Quadrant Characteristic vs. Junct
Temperature at VGS=-4V (Body Diode)

ion Figure 12. Threshold Voltage vs. Junction
Temperature
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Typical Performance

Ca acitances vs. Drain-Sourcep
Figure 13. Capacitances vs. Drain-Source (0-200V) Figure 14. (0-1000V)

Figure 15. Gate Charge Characteristics ctive witching EnergFigure 16. I
C
n
u
d
r

y vs. Drainu
rent (T

S
J=25℃, TJ=125℃)
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Typical Performance

ctive Switching erFigure 17. I
C
n
u
d
r

gyu
rent (TJ=150 ,℃ T

E
J=1

n
75℃)

vs. Drain Figure 18. MOSFET witching Energy vs. Junction
Temper

S
ature

ductive Switching Energy vs. RFigure 19. I
(

G(ext)n
TJ=25℃, TJ=125℃)

ductive Switching Energy vs. RFigure 20. I
(

G(ext)n
TJ=150℃, TJ=175℃)
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Typical Performance

Figure 21. Reverse Re
Temperature

erse Recovcovery Energy vs. Junction Figure 22. R
G
e
a

ery Energy vs. Externalv
te Resistance

Figure 23. MOSFET Junction t Case T
Thermal Impedan

o
ce, Zth,J (C K/W

ransient Figure 24.)
Forward Bias Safe Operating Area
(FBSOA)



MS12BS200S 11 / 13

Typical Performance

Figure 25. Reverse
(RBSOA

Bias Safe Operating Area Figure 26.)
Continuou Dr in Current Derating vs.
Case Tem

s
ep r

a
ature

Figure 27. Maximum P wer Dissipation Derating
vs. Case

o
Temperature



MS12BS200S 12 / 13

Definitions

Figure 28. Example of acceptable V Figure 29. Wavelength for Switching TeswaveforGS m t

Figure 30. Reverse Recovery Definitions
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Schematic

Package Dimensions (The dimension unit is millimeter)


