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To enhance avalanche ruggedness of vertical GaN power devices, we
investigated resistivity modulation phenomena of boron-implanted p-type epitaxial GaN layers to
control acceptor concentration of the p-layer, and studied optimization of
junction-termination-extension (JTE) structures using the p-layer. We fabricated vertical pn diodes
with the JTE structures on free standing GaN substrates, based on the results of surface
conductivity measured for the boron-implanted p-layer and simulated design of the devices. We
demonstrated that breakdown voltage for the fabricated devices approached to theoretical value for
ideal pn junctions by tuning the boron-implantation conditions. It was also found that the optimized

devices showed high avalanche immunity.
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