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Abstract: In this study, ZnO:Ga thin films were fabricated on a glass substrate using various Ar flows by an RF

magnetron sputter system at room temperature. The dependencies of Ar flow on different properties were investigated.

An appropriate control over the Ar flow led to the formation of a high-quality thin film. The ZnO:Ga films were formed

as a hexagonal wurtzite structure with high (002) preferential orientation. The films exhibited a typical columnar

microstructure and a smooth top face. The average transmittance was 85~89% within the visible area. By decreasing the

Ar flow, the sheet resistance was decreased due to an increase in the grain size and a decrease in the root mean square

roughness. The lowest sheet resistance of 86 /[ ] was obtained at room temperature for the 40 sccm Ar flow.
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Table 1. Sputtering conditions of GZO thin films.

Classification Unit Value
Target Zn0O:Ga (97:3)
Substrate Glass (corning 1737)
Basse pressure Torr 2.0x10°
RF power w 25
Ar flow sccm 40, 60, 80
Working pressure Torr 2x107
Deposition temperature RT
Film thickness nm 200
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Fig. 1. XRD patterns of GZO thin films with various Ar flows.
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Fig. 2. AFM 3D images of GZO thin films with various Ar flows
(a) 40 sccm, (b) 60 sccm, and (c¢) 80 sccm.
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Fig. 3. Sheet resistance of GZO thin films with various Ar flows.
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Fig. 4. Transmittance spectra of GZO thin films with various
Ar flows.
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Fig. 5. FOM of GZO thin films with various Ar flows.
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