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Release of Commercial Trench SiC MOSFETs since 2018…
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Silicon 
Superjunction
MOSFET:

Structures of Power MOSFETs:
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SiC Planar 
MOSFET:

SiC Symmetrical 
Double-Trench 
MOSFET:

SiC Asymmetrical 
Trench MOSFET:



Performance and Switching Rates:

Planar  SCT2160KE    1200 V, 160 mΩ
Sym-T SCT3160KL 1200 V, 160 mΩ
Asy-T  IMW120R140M1HXKSA1  1200 V, 140 mΩ



Threshold Voltages:
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3rd Quadrant Operation:
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• Crosstalk
• Bias Temperature Instability (BTI)
• Power Cycling
• Avalanche Robustness
• Short-Circuit Robustness

Reliability Mechanisms Under Evaluation:
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Induced gate voltage and shoot-through current:
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Crosstalk



Continuous Switching
Crosstalk
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Impact of BTI
Crosstalk

bristol.ac.uk



Impact of BTI
Crosstalk
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BTI
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Initial State
BTI
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Impact of 
Sweeping 
Speed

BTI
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Impact of 
Sweeping 
Speed

BTI
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Impact of 
1,000 seconds 
stress

BTI
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Power Cycling
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Temperature Rise
Impact of Cycling
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Failure
Impact of Cycling
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Voltage & Current 
at avalanche UIS

Avalanche
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Die Sizes
Avalanche
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Avalanche 
Energy 
Density

Avalanche
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TCAD Validation
Avalanche
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TCAD Verification
Avalanche
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TCAD Verification
Avalanche
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SiC Planar MOSFET Failure Mechanism 
Avalanche
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SiC Symmetrical Double-Trench MOSFET Failure Mechanism 
Avalanche
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SiC Asymmetrical Trench MOSFET Failure Mechanism 
Avalanche
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Short-Circuit Cycles

Short-Circuit
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Short-Circuit Energy Density
Short-Circuit

bristol.ac.uk



Failure after Short-Circuit Cycles
Short-Circuit
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TCAD 
Validation

Short-Circuit
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Temperature Modelling
Short-Circuit

bristol.ac.uk

Planar Symmetric 
Double-Trench 

Asymmetric 
Trench 



• Avalanche: https://doi.org/10.1109/OJIA.2024.3409153
• Short-Circuit: https://doi.org/10.1109/TIE.2024.3383026
• Short-Circuit: https://doi.org/10.1109/TDMR.2023.3316928
• Short-Circuit: https://doi.org/10.1109/TPEL.2023.3290387
• Power Cycling: https://doi.org/10.1109/OJPEL.2023.3326909
• Crosstalk-BTI: https://doi.org/10.1109/OJIES.2022.3160095
• Transients: https://doi.org/10.1109/OJPEL.2021.3072503

Key References
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(M)any Questions?
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