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Development of large-area dislocation detection and classification techniques
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Power devices based on B -type gallium oxide (B -Ga203), hereinafter
referred to as 3 -Ga203, are expected to be the next-generation high-voltage and energy-efficient
semiconductor for power conversion and control in various fields such as power infrastructure,
railways, and automobiles. However, the current state of (3 -Ga203 crystals, which are the raw
material for these devices, contains high-density linear lattice defects called dislocations, which
significantly degrade the performance and reliability of the devices compared to the theoretical
values of the material. This study focuses on the establishment of a technique to detect and
classify dislocations in large-area single crystals for dislocation reduction. We have developed
dislocation visualization techniques primarily based on a low-cost and simple etch pit defect
detection method and non-destructive, high-precision synchrotron X-ray topography.
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