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A Study on Properties of Ga-doped ZnO Thin Films
for Annealing Temperature Change by RF Sputtering Method
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ABSTRACT

This paper, Ga-doped ZnO (GZO) thin films which were deposited on Corning glass substrate using an magnetron
sputtering deposition technology and then the post deposition annealing process was conducted for 30 minutes at different
temperature of 100, 200, 300, and 400°C, respectively. So as to investigate the properties for the relevant the Concentration
and Oxygen Vacancy with Annealing temperature of Ga-doped ZnO thin films by RF Sputtering method. The Carrier
concentration is enhanced as annealing temperature decreases, and also the oxygen vacancy concentration is enhanced
as annealing temperature decreased. Oxygen vacancy will decrease along with Carrier concentration. This change in
Carrier concentration is related to changes in oxygen vacancy concentration. The figure of merit obtained in this study
means that Ga-doped ZnO films which annealed at 4007C have the lowest Carrier concentration and Oxygen vacancy,
which have the highest optoelectrical performance that it could be used as a transparent electrode.
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Table 1. Processing conditions of GZO films.

Target 2 wt%, Ga-Doped ZnO
Substrate Glass (Corning #1737)
Target-substrate Distance [mm] 50
RF Power [W] 13.56 MHz, 50W
Gas name and flow[sccm] 8; 52?::21}1
Base pressure 3.0 x 107 Torr
Working pressure 2.0 x 107 Torr
Deposition Temperature Room temp
RTP Temperature N/A
RTP Time N/A
Film Thickness +200 nm
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Fig. 1. XRD patterns of Ga-doped ZnO thin films with

various Annealing temperature.
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Fig. 2. FWHM and grain size of Ga-doped ZnO thin
films with various Annealing temperature.
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Fig. 3. FE-SEM images of Ga-doped ZnO thin films
with various Annealing temperature. (a) RT, (b)
100°C, (c) 200°C, (d) 300°C, (e) 400°C.
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Fig. 4. Transmittance spectra of Ga-doped ZnO thin films
with various Annealing temperature.
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Fig. 5. Resisivities, Carrier concentration, Hall mobility
of Ga-doped ZnO thin films with various Annealing
temperature.
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