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Abstract: k-phase Ga:0s is a wide-bandgap semiconductor that has attracted attention for power and optoelectronic device
applications. However, its crystal quality and optical properties are highly dependent on the growth temperature, which motivates
the need for a systematic study. In this work, k-Ga20s thin films were grown on AlN/sapphire templates using mist-CVD at
different temperatures. At lower temperatures (400°C), films exhibited incomplete crystallization and partial opacity, whereas
higher growth temperatures (500-700°C) produced transparent films with improved properties. The bandgap was found to
increase with temperature, consistent with reported values for 600-700°C, and XRD/XRC analysis confirmed that crystal quality
improved with higher growth temperature. AFM analysis further revealed reductions in surface roughness and grain size
variation at elevated temperatures. These findings indicate that an optimal growth window of 600—700°C enables high-quality
k-Ga20;s films, with potential implications for integrating this material on other hexagonal substrates such as SiC and GaN.
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Fig. 1. Optical images of k-Ga>O; thin films grown on AIN/sapphire templates at (a) 400°C, (b) 500°C, (c¢) 600°C, and (d) 700°C.
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Fig. 2. (a) Transmittance spectra and (b) photon energy curves and linear extrapolation for estimating the optical bandgap of k-Ga>Os thin films

on AIN templates (single side polished). In Fig. 2(a), the transmittance
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Fig. 3. (a) XRD 2theta scan and (b) (004) XRC FWHM value of k-Ga:0; thin films grown at various growth temperatures.
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C-plane sapphire

Fig. 5. SEM surface, cross section, and EDS analysis of k-Ga>O3/AIN/ALOs structure (a) schematic of 400°C sample, (b) cross-section image

showing AIN layer (650 nm) and k-Ga20s layer (2.21 um), (c) EDS mapping of Al concecterated in buffer/substrate region, (d) EDS mapping
of Ga localized in the k-Ga20s layer, (e) EDS mapping of O distributed within the Ga.Os layer, and (f) EDS mapping of N confined to the AIN

buffer layer.
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