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The Effect of Crystallographic and Optical Properties Under Rapid Thermal Annealing
Conditions on Amorphous Ga,O3 Deposited Using RF Sputtering System
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Abstract: The Gaz0s thin films were deposited using an RF sputtering system and the effect of crystallographic and optical
properties under rapid thermal annealing conditions on Ga20s thin film was evaluated. A rapid thermal annealing method can
fabricate a crystalline Ga2Os thin film which is applied to various fields with a low cost and a high efficiency compared with the
conventional post-annealing method. In this study, the Ga20s treated at 900°C for 1 min showed the beta and gamma phases in
XRD measurement. In optical properties, the crystalline Ga2Os represented a high transmittance of more than 80% in the visible
region and was calculated with a high optical bandgap energy of 4.58 eV. The beta and gamma phases Ga20; can be obtained
by adjusting the rapid thermal annealing temperatures, and the various properties such as the optical bandgap energy can be
controlled. Moreover, it is expected that crystalline Ga203 can be applied to various devices by controlling not only temperature

but process time.
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Fig. 1. Schematic of RF sputtering system.

Table 1. Details for sputtering conditions.

Parameters Conditions
Layer Ga:03
Targets Gax05 (4 N, 99.99%)
Substrate Quartz
Base pressure 0.6 mPa
Working pressure 0.666 Pa
Gas flow rates Ar: 0.02 L/min
Input power 200 W (RF)

Table 2. Details for RTA conditions.

Parameters Conditions
Layer Ga:03
Temperatures 300, 500, 700, 900°C
Atmosphere Ar: 0.05 L/min
Working pressure 133.3 Pa

Time 1 min
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Fig. 2. The XRD patterns of the Ga>Os films at various post-annealing
temperatures.
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Fig. 3. The SEM images of the Ga20; films fabricated at various post-annealing temperatures. (a) The section of as-fabricated Ga20s, (b) the
surface of as-fabricated Ga203, (c) post-annealing of 300°C, (d) 500°C, (e) 700°C, and (f) 900°C, respectively.
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Fig. 4. The transmittance of the Ga>Os films at various post-annealing temperatures.
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Fig. 5. The optical bandgap energy of the Ga:O; films at various post-annealing temperatures. (a) As-fabricated, 300, 500, and 700°C and (b)

900°C.
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