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Development of High-voltage GaN Schottky Barrier Diode with SiN. Field Plate Structure —— by Taku Horii, Tomihito
Miyazaki, Yu Saito, Shin Hashimoto, Tatsuya Tanabe and Makoto Kiyama —— Gallium nitride (GaN) Schottky barrier
diodes (SBDs) with a SiN field plate (FP) edge termination structure have been designed and fabricated on low-
dislocation-density free-standing GaN substrates. The SBDs with FP structure effectively suppressed the increase in
leakage current and the breakdown voltage gradually improved along with the increase in FP length, as can be
explained by the simulation results. The breakdown voltage (V) of the SBD with FP structure was 680 V, while that of
the SBD without FP structure was 400 V. The forward current-voltage characteristics of the SBDs with and without FP
structure were the same as the specific on-resistance (Ron), 1.1mQcm?2. The figure of merit (V2s/Ron) for the power
device of the SBD with FP structure was 420 MWcm-2, which is the highest value for GaN SBDs ever reported to the
authors’ knowledge. The FP edge termination structure and the high-quality drift layers grown on the low-dislocation-
density GaN substrates have greatly contributed to the obtained results.
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