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Abstract The effects of deposition temperature and post-annealing on the structural and optical properties of Ga,O, thin
films deposited by RF magnetron sputtering were investigated. As the deposition temperature increased from room
temperature to 400°C, the deposition rate slightly increased from 2.29 nm/min to 2.45 nm/min. The Ga,O; thin films
deposited at various substrate temperatures primarily exhibited the e-Ga,O, phase, with a slight improvement in crystallinity
as the deposition temperature increased. After annealing at 800°C in air, the &-Ga,0, and B-Ga,O, phases coexisted due to
the progression of the phase transition to the B-Ga,O; phase. After annealing at 1,000°C, the films were completely
transformed into the thermodynamically stable p-Ga,0, phase. In addition, the grain size increased with increasing
annealing temperature. The as-deposited Ga,O, films exhibited a high visible-light transmittance of approximately 88% and
optical bandgaps of 4.67~4.80 eV. Post-annealing at 1,000°C in air was found to induce stabilization of the crystal structure
and optical properties of the Ga,0O; films, resulting in the convergence of the optical bandgap to a narrow range of
473~4.76 eV. The Ga,0O; thin films deposited by RF magnetron sputtering and subsequently annealed at 1,000°C in air
exhibited an optical absorption edge of approximately 260~262 nm, indicating their potential suitability for solar-blind UV
photodetector applications.
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Fig. 1. Deposition rate of Ga,O; thin films as a function of RF
power at room temperature and a working pressure of 10 mTorr.
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Fig. 2. Deposition rate of Ga,O; thin films as a function of
substrate temperature at an RF power of 200 W and a work-
ing pressure of 10 mTorr.
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Fig. 3. XRD patterns of RF magnetron-sputtered Ga,O; thin films deposited at different substrate temperatures: (a) as-deposited, (b)
after annealing at 800°C in air, and (c) after annealing at 1,000°C in air.
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Fig. 4. FE-SEM micrographs of the surface morphology of Ga,0; thin films deposited at a substrate temperature of 400°C: (a) as-
deposited, (b) after annealing at 800°C in air, and (c) after annealing at 1,000°C in air.
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Fig. 5. Optical transmittance spectra (top) and Tauc plots (bottom) of RF magnetron-sputtered Ga,O; thin films deposited at different
substrate temperatures before (left) and after (right) annealing at 1,000°C in air.
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