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Abstract: We demonstrated a crack-free a-Ga,0s; on sapphire substrate by horizontal halide vapor phase epitaxy (HVPE).
Oxygen-and gallium chloride-synthesized Ga metal and HCI were used as the precursors, and N, was used as the carrier
gas. The HCI flow and growth temperature were controlled in the ranges of 10~30 sccm and 450~490°C, respectively.
The surface of a-Ga0O; template grown at 470°C was flat and the root-mean-square (RMS) roughness was ~2 nm. The
full width at half maximum (FWHM) values for the symmetric-plane diffractions, were as small as 50 arcsec and those
for the asymmetric-plane diffractions were as high as 1,800 arcsec. The crystal quality of a-Ga,O; on sapphire can be
controlled by varying the HCl flow rate and growth temperature.
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Table 1. Growth condition and thickness of a-Ga,Os; template.

Run No.  Growth temp. (C) HCI (sccm) Thickness (nm)
1 470 10 951
2 470 20 1,958
3 470 30 2,659
4 450 10 796
5 470 10 951
6 490 10 1,030

Fig. 1. (8 Picture of a-Ga0Os template, (b) OM image, and (c)
AFM image of the surface of a-GaOs; template at grown 470°C.
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Fig. 2. 2 theta XRD spectrum of the a-Ga,0O; template with the
variation of (&) HCl flow and (b) growth temperature.
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Fig. 3. (0006) FWHM and growth rate of a-Ga0O; templates at
different (a) HCl flow and (b) growth temperature.
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Fig. 4. (10-14) FWHM of a-Ga&0O; templates at different (a)
HCI flow and (b) growth temperature.
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Table 2. FWHM values, grain size and dislocation density for
grown a-Ga0O3 templates.
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1 31 3,013 1,023 29E+05  2.0E+10
2 46 2,478 689 6.3E+05  1.3E+10
3 105 1,897 302 3.3E+06 7.8E+09
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