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In this study, we have performed fundamental research on p-type
superjunction MOSFETs using SiC (silicon carbide), which are expected for high-efficiency,
high-capacity, and easy-to-use complementary power converters. P-type SiC MOS devices fabricated
under various conditions were characterized and analyzed. It is revealed that nitrogen atoms
introduced by NO annealing act as a donor resulting in formation of inversion layers. Longer
nitridation time introduced too much nitrogen atoms, which bring a threshold voltage shift and
reduction of channel mobility. Precise evaluation of hole leakage current through the gate oxide was

performed, and its conduction mechanism was revealed. We also found that the superjunction
structure can reduce on-resistance in the p-type drift layer by 40% compared with a conventional
structure.
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