
1200 V, 20 mΩ SiC MOSFET

Wide-Bandgap Electronics

TM3B0020120A

K E Y   F E A T U R E S

• High voltage and low RDS(ON) up to 200 °C
• Fast switching enabled by ultra-low gate 

resistance
• Very low, temperature invariant switching losses
• Avalanche ruggedness superior to silicon
• Fast body diode for synchronous rectification
• RoHS compliant
• REACH compliant
• Pb-Free

Datasheet
Coherent Silicon Carbide power MOSFET offers improved efficiency, higher switching frequency and 
industry-leading 200 °C rating
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K E Y   B E N E F I T S

• Higher system efficiency, performance and 
reliability

• Suitable for higher temperature and harsher 
environment

• Reduces cooling requirements, overall system 
cost and complexity

• Works in topologies with continuous hard 
commutation

• Increases power density
• Enables bidirectional topologies

• VD S S = 1200 V
• RDS(ON) = 20 mΩ
• TJ,max = 200 °C

1 – Drain

2 – Source

3 – Kelvin sense contact

4 – Gate
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MOSFET D C Characteristics @ T
J
 = 25 °C (unless otherwise specified)

Symbol Parameter Conditions Min. Typ. Max. Units

ID Continuous Drain Current

VGS = 20 V, TC = 25 °C, T J = 200 °C - - 115

AVGS = 20 V, TC = 100 °C, T J = 200 °C - - 87

VGS = 20 V, TC = 125 °C, T J = 200 °C - - 75

ID,pulse Pulsed Drain Current 1) TC = 25 °C, T J = 200 °C - - 173 A

ID Continuous Drain Current

VGS = 20 V, TC = 25 °C, T J = 175 °C - - 109

AVGS = 20 V, TC = 100 °C, T J = 175 °C - - 77

VGS = 20 V, TC = 125 °C, T J = 175 °C - - 63

Ptot Power Dissipation TC = 25 °C - - 660 W

V(BR)DSS

Drain-Source Breakdown 
Voltage

VGS = 0 V, IDS = 20 µA 1200 - - V

IDSS Drain Leakage Current
VD S = 1200 V, VGS = 0 V, TJ = 25 °C - - 20

µA
VD S = 1200 V, VGS = 0 V, TJ = 200 °C - - 200

IGSS Gate-Source Leakage Current VGS = -15/23 V - - 100 nA

VGS Recommended Gate-Source Voltage - 20 - V

VGS, max Maximum Gate-Source Voltage VDS = 0 V - - -15/23 V

VTH Gate-Source Threshold Voltage

VGS = VDS, IDS = 20 mA, J = 0.1 A/cm², TJ = 25 °C 2.0 2.8 3.8

VVGS = VDS, IDS = 20 mA, J = 0.1 A/cm², TJ = 175
°C

1.4 2.2 3.4

RDS(ON) Drain-Source On-Resistance

VGS = 20 V, IDS = 26 A, J = 133 A/cm², TJ = 25 °C - 18.5 22.4

mΩ

VGS = 20 V, IDS = 75 A, J = 388 A/cm², TJ = 25 °C - 19.7 24.3

VGS = 20 V, IDS = 26 A, J = 133 A/cm², TJ = 200 °C - 38.1 45.7

VGS = 20 V, IDS = 51 A, J = 265 A/cm², TJ = 200 °C - 39.3 47.7

VGS = 20 V, IDS = 75 A, J = 388 A/cm², TJ = 200 °C - 40.4 49.7

gfs Forward Transconductance IDS = 75 A, VDS = 10 V - 30 - S

RGATE, ESR Gate-Source Series Resistance VGS = 0 V, Drain Source Shorted - 0.75 - Ω

EAS Single Pulse Avalanche Energy ID = 30 A, L = 8 mH - 3.6 - J

RthJC

Thermal Resistance, Junction-
Case

Assumes TO247-4L Packaged Die - 0.22 0.27 °C/W

T
J
, T

stg Bare chip/Discrete Max Junction Operating and Storage Temperature -55 - 200 °C
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Symbol Parameter Conditions Min. Typ. Max. Units

C
ISS Input Capacitance

VGS = 0 V, VD S = 500 V, f = 100 kHz

- 3982 -

pFC
OSS Output Capacitance - 195 -

C
RSS Reverse Transfer Capacitance - 14 -

t
d(on) Turn-on Delay Time

V
D S

= 600 V, V
GS

= -5/20 V, I
D

= 75 A, R
G(ext)

= 5.11 Ω

- 17 -

ns
t

r
Rise Time - 39 -

t
d(off) Turn-off Delay Time - 38 -

t
f

Fall Time - 12 -

E
ON Turn-on Energy

V
D S

= 600 V, V
GS

= -5/20 V, I
D

= 75 A

RG(ext) = 5.11 Ω, L = 1.6 mH

- 0.91 -

mJE
OFF Turn-off Energy - 0.52 -

E
TOT Total Switching Energy - 1.43 -

QG Total Gate Charge 2)

VGS = -5 to 18 V, IDS = 60 A, VD S = 900 V

- 172 -

nCQ
GS Gate-Source Charge 2) - 68 -

Q
GD Gate-Drain Charge 2) - 48 -

Symbol Parameter Conditions Min. Typ. Max. Units

I
SD Pulsed Body Diode Current VGS = 0 V - - 100 A

V
SD Diode Forward Voltage VGS = 0 V, ISD = 75 A - 4.0 - V

t
rr Reverse Recovery Time IF = 75 A, VR = 600 V - 24 - ns

Q
rr Reverse Recovery Charge @ di/dt = 3239 A/µs - 386 - nC

I
rrm Peak Reverse Current Lσ = 50 nH, Cσ = 10 pF - 32.0 - A

MOSFET Dynamic Characteristics

Diode Characteristics 3)

1) Pulse width limited by TJ,max.
2) QGS and QGD values were calculated using the two-curve extraction method shown in Fig. 12.
3) We recommend the use of body diode in synchronous rectification mode with repetitive conduction during switch commutation dead-time ≤ 1µs. Our long 
term (up to 13,000 hours) continuous switching test results show excellent reliability and forward voltage stability, indicating it is safe to use the body diode 
in this mode.
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Figure 1. Output Characteristics 
ID = f(VDS, VGS); TJ = 25 °C

Figure 3. Threshold Voltage 
Vt = f(TJ); VDS = VGS; ID = 20 mA

Figure 2. Output Characteristics 
ID = f(VDS, VGS); TJ = 200 °C

Figure 4. Drain-Source On-State Resistance

RDS(ON) = f(TJ); ID = 75 A

VGS = 15V

VGS = 12V

VGS = 10V

VGS = 20V VGS = 18V

VGS = 5V VGS = 0V

VGS = 20V

VGS = 18V VGS = 15V

VGS = 12V

VGS = 10V

VGS = 5V

VGS = 0V

VGS = 15V

VGS = 18V

VGS = 20V
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Figure 5. Drain-Source On-State Resistance

RDS(ON) = f(ID); TJ = 25 °C

Figure 7. Third Quadrant Characteristics

ID = f(VDS,VGS); TJ = 25 °C

Figure 6. Drain-Source On-State Resistance

RDS(ON) = f(TJ); VGS = 20 V

Figure 8. Third Quadrant Characteristics

ID = f(VDS,VGS); TJ = 200 °C

VGS = 15V

VGS = 18V

VGS = 20V

TJ = 200°C

TJ = 175°C

TJ = 150°C

TJ = 125°C

TJ = 100°C

TJ = 75°C

TJ = 50°C

TJ = 25°C

VGS = 0V

VGS = -5V

VGS = 5V

VGS = 10V

VGS = 15V

VGS = 20V

VGS = 0V

VGS = -5V

VGS = 5V

VGS = 10V

VGS = 15V

VGS = 20V
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Figure 9. Capacitances 
C = f(VDS); f = 100 kHz

Figure 11. Typical Unclamped Inductive Switching Waveforms

ID = f(t); VDS = f(t)

Figure 10. Inductive Switching Energies (See Fig. 17) 
EO N = f(ID); EO F F = f(ID); ETOT_SW = f(ID)

Figure 12. Gate Charge 

VGS = (-5… +18V); VDS = 900 V; IDS = 60 A; TJ = 25 °C

CISS

COSS

CRSS

VDS

EAS = 3.6 J

ID

VGS = 18V
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Conditions: 

VGS = -5/20V  

RG,ext = 5.1 Ω 

VDS = 600 V

L = 1.6 mH

TJ = 25 °C
ETOT_SW

EON

EOFF
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Figure 13. Transfer Characteristics

ID = f(VGS); VDS = 10 V;

Figure 14. Power Dissipation

P t o t = f(TC)
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Figure 15. Transient Thermal Impedance

Zth,JC = f(tp, D); D=tp/(period)

Figure 16. Safe Operating Area 

ID = f(VDS, tp); TC = 25 °C; D=0 (single pulse)

TJ=100oC

TJ=200oC

TJ=50oC

Single Pulse
RJ = 200°C
TC=25oC
Rth,JC= 0.27°C/W
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Figure 17. Clamped Inductive Switching Test Circuit

Figure 18. Switching Waveforms for Transition Times
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CDC

RSHUNT
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RG_EXT1

5.11Ω

RG_EXT2

ILOAD
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Vgs Off
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Vds Off
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tftd(off)
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Figure 19. Part Dimensions (mm)
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© 2023 Coherent Corp.
Legal notices : coherent.com/legal

sales@coherent.com 
www.coherent.com

Disclaimer
The data presented in this document are for informational purposes only and shall in no event be regarded as a guarantee
of conditions or characteristics. Any warranty or license for this product shall be specified and governed by the terms of a
separate purchase agreement. Coherent does not assume any liability arising out of the application or use of this product;
neither does it convey any license under its patent rights, nor the rights of others.
Coherent reserves the right to make changes in specifications and features shown herein to improve reliability, function, or 
design, or discontinue this product, at any time without notice or obligation. Contact your Coherent representative for the 
most current information.

Warning
This product is not authorized for use (1) in life support systems or (2) for applications implanted into the human body, with-
out the express written approval of Coherent.

These devices are sensitive to electrostatic discharge and proper handling procedures are recommended. Please refer to ESD 
standard.

Revis io n  Histor y

Reference Date Description

v1.0 Jan.05.2023 Preliminary Datasheet

v2.0 Feb.23.2024 Final Datasheet

Handl ing

mailto:sales@coherent.com
http://www.coherent.com/
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