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Clarification of the guideline to improve SiC MOSFET performance based on the
structural deformation analysis near the thermally-oxidized interface
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The problem with SiC power MOSFETs is that the guideline for performance
improvement remains unclear because the limiting factors for channel characteristics are not yet
clarified. In this study, we discovered a few previously unknown phenomena that occur at the
Si102/SiC interface during the formation of Si02, the gate insulator, and elucidated the mechanisms
of those phenomena. Examples of those phenomena are: anomalous distortion in SiC during the
interface formation, and the change of band alignment between SiC and SiO2 caused by the
introduction of nitrogen for the suppression of interface defects. The banefit of H20 vapor
annealing of the interface was also clarified based on the evaluation of defect levels distributed

inside of the Si02 film. Based on these findings, we newly provided some guidelines for device
process design.
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