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Fig. 1. XRD patterns of AZO thin films deposited at
several oxygen flow ratios with (a) 0%, (b) 10%,
(c) 30%, and (d) 50%.
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Fig. 2. AFM surface images of AZO thin films deposited
at several oxygen flow ratios with (a) 0%, (b) 10%,
(c) 30%, and (d) 50%.
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Fig. 3. (a) Transmittance spectra and (b) optical band gap
for the AZO thin films grown at various oxygen flow
ratios.
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Fig. 4. Electrical resistivity of AZO thin films deposited
at several oxygen flow ratios.
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Fig. 5. Carrier concentration and hall mobility of AZO thin
films deposited at several oxygen flow ratios.
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Effects of Oxygen Flow Ratio on the Structural
and Optical Properties of Al-doped ZnO Thin Films
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Al-doped ZnO (AZO) thin films were grown on glass substrates by radio-frequency
magnetron sputtering. The effects of oxygen flow ratio, which was used for a sputtering
gas, on the AZO thin films were investigated by using the X-ray diffraction (XRD), atomic
force microscopy (AFM), and Hall effects measurement. The AZO thin film, deposited with
oxygen flow ratio of 0% at the growth temperature of 400C, showed a strongly c-axis
preferred orientation and the lowest resistivity of 6.9x10* Qcm. The ZnO (002) diffraction
peak indicated a tendency to decrease substantially with increasing the oxygen flow ratio.
Furthermore, as the oxygen flow ratio was decreased, the carrier concentration and the hall

mobility were increased, but the electrical resistivity was decreased.
Keywords : Al-doped ZnO thin film, RF magnetron sputtering, Oxygen flow ratio
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