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Abstract

Wide-bandgap GaN-based semiconductor materials are attracting considerable attention as the preferred
material for next-generation power electronics applications, owning to their superior properties including
high breakdown electric-field, high carrier density, high electron saturation velocity. GaN power devices can
be operated at high voltage and current levels with high switching frequencies, and their inherent high-
temperature operating capability could significantly reduce the burden on expensive cooling systems. In a
complete power management system, besides the core power components (i.e. switches and rectifiers),
intelligent control units are also needed to achieve precise adjustment of the output signal for different
loading conditions. At the same time, robust sensing and protection blocks are needed to protect the high-
performance power devices against over-temperature, over-current and over-voltage conditions. It is thus
desirable to develop power IC technology with which on-chip power conditioning and protection circuits
can be implemented to provide optimized performance, increased functionality and enhanced reliability.

In this short course, a comprehensive discussion will be given on the development of device technologies
for implementing GaN power ICs using the low-cost and highly scalable GaN-on-Si platform. Challenging
issues in device technology and their impacts on the power ICs will be presented.
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