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Abstract In this study, we demonstrated a characterization of o-Ga,O; grown on a cone-shape patterned sapphire substrate
by using the halide vapor phase epitaxy. An a-Ga,0O; was grown on different size of PSS and c-plane sapphire substrate
for comparison to confirm the effect of PSS. In addition, growth time of a-Ga,0O; was gradually increased to confirm growth
mechanism of o-Ga,0O; grown on the PSS. A growth temperature was changed to 470-550°C. It can be analyzed growth
conditions and mechanisms on the cone-shape PSS, resulting in a significant decrease in the FWHM value of an asymmetric
plane (10-14) of a-Ga,0,, due to lateral growth that occurs during the growth process.
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Table 1
Surface roughness of a-Ga,O, epilayers with pattern size and
growth temperature

Substrate ((‘)}g;\)\fth temperature g](l)rlll)ghness
Sample I ~ NSS 470 7.26
Sample2 1x1PSS 470 7.03
Sample3 2x1PSS 470 86.9
Sample4 1x1PSS 500 15.28
Sample5 1x1PSS 520 114.35
Sample6 1 x1PSS 550 202.1
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Fig. 1. FE-SEM images of surface and cross-sections of o-

Ga,0, epilayer grown on (a, b) planar sapphire and (c, d) o-

Ga,0; epilayers grown on 1x1 PSS and (e, f) 2x1 PSS at
470°C.
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Fig. 2. FE-SEM images of surface and cross-sections for (a, b)
1x1 PSS, (¢, d) a-Ga,0; grown on 1x1 PSS at 470°C for
10 min, (e, f) 20 min, and (g, h) 35 min.
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Fig. 3. Photo and OM images of a-Ga,0; epilayers grown on
1 x 1 PSS at 470°C (a, b), 500°C (c, d), 520°C (e, f) and 550°C
(g h)
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1 x 1 PSS at different temperature.
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Table 2
FWHM values of o-Ga,0, epilayers grown on conventional
sapphire and PSS

(0006) FWHM (10-14) FWHM
(arcsec)

Sample 1 75 1539

Sample 2 984 1112

Sample 4 772 1035

Sample 5 1155 1180
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