J. Korean Inst. Electr. Electron. Mater. Eng.
Vol. 36, No. 5, pp. 488-493 September 2023
doi: https://doi.org/10.4313/JKEM.2023.36.5.8
ISSN 1226-7945(Print), 2288-3258(Online)

Regular Paper

RF AHE{Z A|AHE 0| 8510 S 8t H| B Ga,0, Hote
A E{ R TS0 M2 S A BY
Aol Ay AHE EMS

The Effect of Sputtering Power on Amorphous Ga,O3; Deposited by

RF Sputtering System

Hyungmin Kim, Sangbin Park, Kyunghwan Kim, and Jeongsoo Hong

Department of Electrical Engineering, Gachon University, Seongnam 13306, Korea

(Received June 14, 2023; Revised July 6, 2023; Accepted August 2, 2023)

Abstract: The effect of sputtering power on the amorphous GazOs thin film deposited using the radio frequency sputtering

system was evaluated. Amorphous Ga203 is cheaper and more efficiently fabricated than crystalline Ga203, and is studied in

various fields such as RRAM, photodetector, and flexible devices. In this study, amorphous Ga2O3 was deposited by radio

frequency sputtering system and represented a transmittance of over 80% in the visible light region and a homogeneous and

dense surface. The optical band gap energy decreased as the sputtering power increased owing to the quantum size effect. Thus,

the specific band gap of amorphous Ga203 can be obtained by adjusting the sputtering power, it indicates amorphous Ga203 can

be used in various fields.
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Fig. 1. Schematic of RF sputtering system.
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Table 1. Details for sputtering conditions.
Parameters Conditions
Layer Gax0;3

Targets Gax0;s (4 N, 99.99%)

Substrate Soda-lime glass
Base pressure 0.6 mPa
Working pressure 0.666 Pa
Gas flow rates Ar: 0.02 L/min
Input power (RF) 50 W 100 W 150 W 200 W
Deposition time 81m5s 39m28s 28m50s 21m54s
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Fig. 2. The XRD patterns of the Ga2Os films at various post-annealing
temperatures.
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Fig. 3. The SEM images of the amorphous GaOs films at various RF sputtering power; (a) the section of Ga2O; fabricated at RF sputtering
power 50 W, (b) the surface of Ga:Os fabricated at RF sputtering power 50 W, (c) 100 W, (d) 150 W, and (e) 200 W.
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Fig. 4. The transmittance of the amorphous Ga:O; films at various RF
sputtering power.
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Fig. 5. The optical bandgap energy of the amorphous GaO; films at
various RF sputtering power.
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Fig. 6. (a) The I-V curve and (b) the resistance of amorphous Ga>Os thin films at various RF sputtering power.
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