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4H-SiC power devices, which are expected as next-generation devices, are
facing a problem of performance degradation due to the expansion of stacking faults during
operation. In this study, we have modelled the effect of mechanical stress on the forward voltage
degradation phenomenon and conducted the theoretical calculation of the stacking fault energy
considering van der Waals forces, which have not been taken into account. While the effects of
stress on forward degradation can be predicted theoretically, detailed quantitative modeling of the
phenomena still remains a challenge.
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#1. B2 vdW EFEEZHO RO BB =L ¥ —  (md/m?) .
4H-SiC 3C-SiC 6H-SiC
SSSF DSSF  ISF ESF SSSF

Does

hexagonality No. Yes. Yes. Yes. No.
change?

bare-GGA 15.41 7.50 8.38 -10.51 2.57
DFT-D2 15.50 -26.66 43.36  24.02 2.69
DFT-D3 15.80 2.52 13.80 -5.55 2.61
rev-vdW-DF2 15.34 =751 2354  4.89 2.52
SCAN+rvv10 16.19 -12.82 31.09 12.59 2.78
experiment (at i§0705 °C) N. A 346 N. A 2.95
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