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Applied Physics Express 15, 075503 (2022) LETTER

https://doi.org/10.35848/1882-0786/ac75¢c8 '.)

Selective area growth of 3-Ga,O; by HCIl-based halide vapor phase epitaxy Check for

updates
Takayoshi Oshima™ @ and Yuichi Oshima

Research Center for Functional Materials, National Institute for Materials Science, Tsukuba, Ibaraki 305-0044, Japan
"E-mail: OSHIMA . Takayoshi @ nims.go.jp
Received May 12, 2022; revised May 29, 2022; accepted June 3, 2022; published online June 14, 2022

We demonstrated selective area growth of 5-Ga,O3; by HCIl-based halide vapor phase epitaxy on SiOs-masked (001) and (010) 3-Ga,O3
substrates. Perfect growth selectivity was achieved under the presence of HCI etching gas in addition to the growth precursors. In both substrate
cases, (100) facet dominated the grown shapes owing to their smallest surface energy density. High-aspect-ratio structures having (100) sidewall
facets were observed for the stripe windows along [010] and [001] directions on the (001) and (010) substrates, respectively. These structures may
be applicable to trenches and fins used for 3-Ga>Oz-based power devices. © 2022 The Japan Society of Applied Physics
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Applied Physics Express 16, 066501 (2023) LETTER

https://doi.org/10.35848/1882-0786/acdbb7

L)

Anisotropic non-plasma HCI gas etching of a (010) 3-Ga,03; substrate Check for

updates

Takayoshi Oshima™ @ and Yuichi Oshima

Research Center for Electronic and Optical Materials, National Institute for Materials Science, Tsukuba, Ibaraki 305-0044, Japan
“E-mail: OSHIMA . Takayoshi@nims.go.jp

Received May 10, 2023; accepted June 4, 2023; published online June 15, 2023

We demonstrated the effectiveness of plasma-free HCI gas etching on a SiO,-masked (010) 3-Ga>O3 substrate. The etching process proceeded
anisotropically in the window areas, resulting in the fabrication of holes or trenches that were surrounded by etching-resistant (100)- and (101)-
faceted sidewalls. When we etched in the striped windows along [001], we were able to create fins and trenches with flat (100)-faceted vertical
sidewalls and slightly rough {310}-faceted inclined bottom corners. The vertical-to-horizontal etching ratio was as high as ~11-14. Our findings

indicate that HCI etching is a promising method for fabricating high-aspect-ratio fins/trenches on (010) substrates without causing plasma damage.
© 2023 The Japan Society of Applied Physics
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