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Study on High Efficiency, Compact and High-Speed Response POL Converter
with GaN on Si Power Device

Gaiki HOSHIKAWA
Supervisor: Tetsuo ENDOH

Due to the trend toward lower voltage and higher current in MPUs, POL converters are required to have
characteristics such as small size, high efficiency, and fast response. GaN on Si devices are next-generation
semiconductors consisting of GaN grown on Si substrates and are expected to be used in high-frequency applications
due to their high-speed switching characteristics when compared to Si and other materials. GaN on Si also has a
smaller characteristic on-resistance (Ron'4) than Si. In this study, GaN on Si is used as the power device of POL
converter to achieve small size and high efficiency. To confirm the high efficiency of GaN on Si at high-frequency
operation, the power conversion efficiency was measured, and in addition, the size of the power device and inductor
were measured. The results confirmed that the system can achieve high performance in terms of efficiency and size.
On the other hand, POL converters are also required to have a high-speed response to load fluctuations. To achieve
this, it is possible to reduce the smoothing inductance by further high-frequency operation and to adopt a control
method that enables a high-speed response.
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