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Development of Low-Loss Voltage Conversion Circuits Using Wide-Bandgap Semiconductor Switches

- Achieving Low Heat Generation and Miniaturization of Voltage Conversion Circuits -
Youichi TAMURA, Masaki MORITA and Yoshiyuki YOSHIMURA

In this study we replaced the currently widely used semiconductor switch (Si-MOSFET) with a wide bandgap semiconductor switch
(SiC-MOSFET, GaN-MOSFET) to reduce power loss in a voltage conversion circuit by using verification and practical circuits. For the
verification circuit, a half-bridge circuit, which is a basic form of voltage conversion, was designed, fabricated, and evaluated. For the
practical circuit, a three-phase inverter circuit was designed, fabricated, and evaluated. Using the verification circuit, it was confirmed that
the power loss ratio was reduced by about 50% by replacing the semiconductor switches, and it was found that the power loss ratio could be
further reduced by increasing the switching frequency. The practical circuit uses various switching pulse widths for AC generation and was
found to be more effective in reducing power loss than the verification circuit.
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