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Development of operando observation techniques
for studying crystal defect behavior

in f-Gas,03 power devices
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This study aimed at the establishment of an operando observation method using synchrotron radiation X-ray
topography (XRT) to enhance the performance of power devices based on -Ga,Os. It enabled real-time, non-
destructive observation of crystal defect behavior under high voltage and current conditions, revealing structural
changes in defects that could impact device reliability. The research involved precise analysis of defect distribution
and characteristics in f-Ga,O3 substrates and epitaxial layers using XRT, correlating findings with Schottky barrier
diode (SBD) devices. Furthermore, it observed defect behaviors during reverse leakage current and applied
voltages exceeding operational limits, identifying Killer defects and elucidating their structures to improve device
performance and reliability.
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