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Since the first demonstration of gallium nitride
high electron mobility transistor (GaN HEMT) in a
research lab in 1993, the GaN device field has
witnessed tremendous performance and reliability
improvement through enhanced device physics
understanding and technology innovation for the
past three decades. Today the GaN power
switching device technology has become mature
and competitive to be adopted in a multitude of
critical power electronics applications in
commercial, industrial, and automotive sectors
that would have a great impact to a greener and
sustainable future. In this short course, we will
take a close look at what has enabled GaN as a
major commercialized power device technology in
mass production today with remarkably rapid
market penetration and growth. This includes the
excellent wide bandgap material properties of
GaN, cost-effective substrates, unique device
physics, novel device architectures and fab
process techniques that are designed and
developed for ubiquitous power management
applications where simultaneous realization of
high energy efficiency and high power density is
indispensable. Key GaN-specific reliability aspects
at both device and application levels focused
upon during device technology development will
also be presented and discussed.


