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Abstract: We have studied structural, optical, and electrical properties of the Ga-doped ZnO (GZO) thin
films being usable in transparent conducting oxides. The GZO thin films were deposited on the corning
1737 glass plate by the RF magnetron sputtering system. To find optimal properties of GZO for
transparent conducting oxides, the Ar gas in sputtering process was varied as 40, 60, 80 and 100 sccm,
respectively. As reaction gas decreased, the crystallinity of GZO thin film was increased, the optical
bandgap of GZO thin film increased. The transmittance of the film was over 80% in the visible light
range regardless of the changes in reaction gas. The measurement of Hall effect characterizes the whole
thin film as n-type, and the electrical property was improved with decreasing reaction gas. The
structural, optical, and electrical properties of the GZO thin films were affected by Ga dopant content in

GZO thin film.
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Table 1. Processing conditions of GZO films.

Substrate Corning 1737
Target 3 inch GZO target
RF power(12.56 MHz) 25 W
Target-substrate

, 55 mm

Distance
Base pressure 1.0 x 10° Torr
Working pressure 20 x 10° Torr

Ar gas rate 40, 60, 80, 100 sccm
40 scem (148 nm)
60 scem (136 nm)
80 scem (163 nm)

100 scem (151 nm)

Deposition Thickness
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Fig. 1. XRD patterns of GZ0O thin films deposited on
glass substrates with different reaction gas.
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Fig. 2. Full width at half maximum (FWHM) of (002)
diffraction peak and average grain size (D) of GZ0O films
with different reaction gas ratio.
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Fig. 3. Resistivities, Hall mobility and

concentrations as a function of reaction gas ratio.
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Fig. 4. RMS Roughnsess of GZO films deposited on
glass substrates with different reaction gas ratio.
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Fig. 5. Optical transmission spectra of GZO films

deposited with different reaction gas (Insert: Optical
energy bandgap).
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Fig. 6. Atomic percent of GZ0O films deposited with
different reaction gas (Insert : XPS spectra of Ols).
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