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Ultra-reliable power electronics system with built-in power device degradation
diagnosis technology
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The purﬁose of this research was to achieve high reliability and long life
of power electronic circuits. The main results are as follows. (1) This study showed that SiC-MOSFET
condition monitoring is effective in detecting changes in electrical characteristics associated
with gate oxide film degradation due to long-term use, because SiC-MOSFETs are not easily affected
by temperature. (2)This study developed a gate drive circuit for novel power electronics devices
that can measure the input capacitance of MOSFETs. (3) The proposed new circuit was applied to a
power electronics circuit with a DC voltage of 500 V, and experiments confirmed that it is capable
of detecting device degradation. Through the above, this study have established the basic technology
for circuits with on-line monitoring function.
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