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Abstract:

GaN-based electron devices are set to make substantial contributions as the leading future green
technologies for the generation, conversion, and transmission of electrical energy with
remarkable efficiency. A portable GaN-based power adapter offers faster and more efficient
charging for mobile phones, laptops, and tablets compared to silicon-based chargers. GaN
transistors, known for their distinctive characteristics, are considered to play key roles in future
systems, including electric vehicles and electric planes. GaN-based microwave power
amplifiers also show significant potential for use in cellular base stations and wireless power
transmission applications. In this presentation, we will begin with a brief introduction of GaN
materials and device structures, followed by an overview of various research activities focused
on GaN-based High-Electron-Mobility Transistors (HEMTs). These activities include GaN
substrate characterization for high-voltage operation, field plate electrode technology to ensure
stable high-voltage operation, MOS-gate technology for achieving high-gain operation in

microwaves, and matching circuit design to enhance the efficiency of microwave operation.
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