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Abstract: This reports the electrical properties of single-crystal B-gallium oxide (B-Ga20s) vertical Schottky barrier diodes
(SBDs) with a different guard ring structure. The vertical Schottky barrier diodes (V-SBDs) were fabricated with two types guard
ring structures, one is with metal deposited on the Al2O3 passivation layer (film guard ring: FGR) and the other is with vias
formed in the Al2O3 passivation layer to allow the metal to contact the Ga2O3 surface (metal guard ring: MGR). The forward
current values of FGR and MGR V-SBD are 955 mA and 666 mA at 9 V, respectively, and the specific on-resistance (Ron.sp) is
5.9 mQ-cm? and 29 mQ-cm?. The series resistance (Rs) in the nonlinear section extracted using Cheung’s formula was 6 Q, 4.8
Q for FGR V-SBD, 10.7 Q, 6.7 Q for MGR V-SBD, respectively, and the breakdown voltage was 528 V for FGR V-SBD and
358 V for MGR V-SBD. Degradation of electrical characteristics of the MGR V-SBD can be attributed to the increased reverse
leakage current caused by the guard ring structure, and it is expected that the electrical performance can be improved by
preventing premature leakage current when an appropriate reverse voltage is applied to the guard ring area. On the other hand,
FGR V-SBD shows overall better electrical properties than MGR V-SBD because Al203; was widely deposited on the Ga>Os

surface, which prevent leakage current on the Ga20s surface.
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Fig. 1. Cross-sectional of the fabricated 3-Ga>Os (a) FGR and (b) MGR V-SBDs.
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Fig. 2. Experimental semi-log forward I-V characteristics from the -
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