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The Electrical and Optical Properties of Ga-doped ZnO Films
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Abstract: (Gax03).(ZnO)w-» (GZO) films were prepared at room temperature by using a facing target
sputtering (FTS) system and their electrical resistivites was investigated as a function of the GasOs
content. The GZO film with an atomic ratio of Ga:O3; of x= 7 wt.%, shows the lowest resistivity of

7.5%107'2 « em. The GZO films were also prepared at various substrate temperatures from room
temperature to 300T, and their electrical resistivity was found to be improved as the substrate

temperature was increased, A very low resistivity of 2.8x10°Q2 « em that is almost comparable with that
of ITO film was obtained in the GZO films prepared at the substrate temperature of 300C by using the

FTS:

Keywords: Ga:03, ZnO thin film, Facing target sputtering, Electrical and optical properties, Resistivity,

Hall effect, Substrate temperature
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Fig. 1. A diagram of (a) the faced

FTS apparatus, (b)
two cathodes with a circular type, (¢) the plasma formed
between the faced two targets and (d) a diagram of the
definition for T-T and T-S.
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Fig. 2. Sheet resistance as a function of film’s thickness
for GZO films with difference Ga:Os; content prepared at
room temperature.
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Fig. 3. (a) Optical transmission spectra and for
300-nm-thick GZO films with various Ga:0; content
prepare at room temperature by using FTS system and
(b) a plot of (ahw)
transmittance spectra.
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Fig. 5. Sheet resistance as a function of substrate

temperature for GZO film with x= 7 wt.% prepared at

various substrate temperature.
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