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Abstract -Ga,0; is a representative ultra-wide bandgap (UWBG) semiconductor that has attracted much attention for
power device applications due to its wide-bandgap of 4.9 eV and high-breakdown voltage of 8 MV/cm. In addition,
because solution growth is possible, it has advantages such as fast growth rate and lower production cost compared to SiC
and GaN [1-2]. In this study, we have successfully grown Si-doped 10 mm thick Si-doped B-Ga,0O, single crystals by the
EFG (Edge-defined Film-fed Growth) method. The growth direction and growth principal plane were set to [010] / (010),
respectively, and the growth speed was 7~20 mm/h. The as-grown B-Ga,O; single crystal was cut into various crystal
planes (001, 100, 201) and off-angles (1°, 3°, 4°), and then surface processed. After processed, the homoepitaxial layer was
grown on the epi-ready substrate using the HVPE (Halide vapor phase epitaxy) method. The processed samples and the
epi-layer grown samples were analyzed by XRD, AFM, OM, and Etching to compare the surface properties according to
the crystal plane and off-angle.
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Fig. 1. Schematic of EFG method.
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Fig. 2. As-grown B-Ga,0O; ingot and epi-ready/epi-layer samples cut from -Ga,O; single crystal.
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Fig. 3. Schematic drawing of HVPE system and growth conditions for the growth of Gallium oxide.
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Fig. 4. Results of Theta-2theta scan and Rocking curve analysis of various epi-ready crystal planes; Theta-2theta scan results (a)
(001), (c) (100), (e) (201), Rocking curve results (b) (001), (d) (100), (f) (201).
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Fig. 5. Results of theta-2theta scan and Rocking curve analysis of various epi-layer crystal planes.; Theta-2theta scan results (a) epi-
(001), (c) epi-(100), (e) epi-(201), Rocking curve results (b) epi-(001), (d) epi-(100), (f) epi-(201).
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(c) epi-4 (001), (d) Trend graph of Rocking curve analysis of epi-layre crystal plane in each orientation as a function of off-angle.
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