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Abstract Zn,SnO, thin films were deposited on quartzs substrates by using radio-frequency magnetron sputter-
ing system. Thermal treatments at various temperatures were performed to evaluate the effect of annealing tem-
peratures on the properties of Zn,SnQO, thin films. Surface morphologies were examined by using field emission-
scanning electron microscopy and showed that sizes of grains were slightly increased and grain boundaries were
clear with increasing annealing temperatures. The deposited Zn,SnO, thin films on quartzs substrates were amor-
phous structures and no distinguishable crystallographic changes were observed with variations of annealing tem-
peratures. The optical transmittance was improved with increasing annealing temperatures and was over 90% in the
wavelength region between 350 and 1100 nm at the annealing temperature of 600°C. The optical energy band-
gaps, which derived from the absorbance of Zn,SnO, thin films, were increased from 3.34 eV to 3.43 eV at the
annealing temperatures of 450°C and 600°C, respectively. As the annealing temperature was increased, the elec-
tron concentrations were decreased. The electron mobility was decreased and resistivity was increased with
increasing annealing temperatures with exception of 450°C. These results indicate that heat treatments at higher
annealing temperatures improve the optical and electrical properties of rf-sputtered Zn,SnQO, thin films.
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Fig. 1. SEM images of the surfaces of the Zn,SnO, thin films annealed at (a) 450°C, (b) 500°C, (c) 550°C, and (d)

600°C.
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Fig. 2. X-ray diffraction patterns of the Zn,SnO, thin

films annealed at (a) 450°C, (b) 500°C, (c) 550°C, and (d)
600°C.
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Fig. 3. Transmittances of the Zn,SnO, thin films
annealed at several temperatures. The inset shows
absorbance spectra as a function of wavelength.
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Fig. 4. Optical energy bandgaps for the Zn,SnO, thin
films annealed at (a) 450°C, (b) 500°C, (c) 550°C, and (d)
600°C.
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Fig. 5. Electron concentration, mobility, and resistivity
for the Zn,SnO, thin films annealed at (a) 450°C, (b)
500°C, (c) 550°C, and (d) 600°C.
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