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Low On-Resistance and High Breakdown Voltage GaN SBD on Low Dislocation Density GaN Substrates —— by

Kazuhide Sumiyoshi, Masaya Okada, Masaki Ueno, Makoto Kiyama and Takao Nakamura —— Vertical GaN Schottky

Barrier Diodes (SBDs) were fabricated on freestanding GaN substrates with low dislocation density. A high quality n-

GaN drift layer with an electron mobility of 930 cm?/Vs was obtained under the growth conditions optimized by

reducing the intensity of yellow luminescence using conventional photoluminescence measurements. The

concentration of impurities in the n-GaN drift layer was less than the detection limit of secondary-ion-mass

spectroscopy. The specific on-resistance (RonA) and the breakdown voltage (Vs) of the SBDs were 0.71 mQcm? and

over 1100 V, respectively. The figure of merit (Ve?/RonA) was 1.7 GW/cm?, which is the highest value among previously

reported SBDs for both GaN and SiC. A forward current of 6 A at a forward voltage of 1.46 V and a breakdown voltage

of 600V was demonstrated in the SBD with an electrode area of 1.1 x 1.1 mm?2 for power applications.
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