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Device modeling of SiC bipolar junction transistors and fabrication of
high-frequency power converters

Okuda, Takafumi
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In this study, high-frequency power converters are investigated with silicon
carbide (SiC) bipolar junction transistors (BJTs). In order to design high-frequency power
converters, numerical simulation is constructed by deveIOﬁing device models of semiconductor devices
and analyzing parasitic components of circuits. Then, a high-speed gate driving circuit is designed
using the constructed numerical simulation. Since BJT is a current-controlled device, a speed-up
capacitor with a base resistance is required for high-frequency switching. Finally, a 100-W DC-DC
boost converter is fabricated using a SiC BJT. It is found that the power conversion efficiency is
94% at a switching frequency of 1 MHz.
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