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Abstract

This report describes technological developments in vertical GaN power devices fabricated on
freestanding GaN substrates. A vertical GaN Schottky barrier diode (SBD) with simultaneous high
forward current of over 50 A and high blocking voltage exceeding 800 V was fabricated. This SBD
exhibited excellent reverse recovery characteristics. Normally-off vertical GaN trench metal-oxide
semiconductor field-effect transistors (MOSFETSs) with a record-breaking blocking voltage of 1.6 kV
were demonstrated using a field-plate edge termination technique. In addition, by optimizing channel
and drift layer structures and adopting a regular hexagonal gate layout, specific on-resistance was
reduced to as low as 1.8 mQ -cm?2 while a blocking voltage of 1.2 kV was maintained.
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