Structural and optical properties of Al-doped ZnO thin films
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We present the structural and the optical properties of Al-doped single-crystal ZnO films synthesized
on Al,Ossubstrates by a RF-magnetron sputtering procedure. The structural properties of the films were
characterized by x-ray diffraction (XRD) measurements. The XRD measurements demonstrated that the
films had a hexagonal wurtzite phase with a strong c-axis orientation. We did not observed any extra
peak from the XRD measurements. The lattice constant ¢ was linearly increased with Al doping ratio.
These strongly implied that Al atoms were randomly substituted for the Zn atoms. The optical and the
chemical properties of the Al-doped ZnO films were investigated by photoluminescence and x-ray
photoelectron spectroscopy measurements, respectively. The chemical and the optical properties were

discussed, compared with the structural properties and Al-doping ratio.
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