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Properties of ZnO Thin Films Grown by
Radio—frequency Magnetron Sputtering in terms of O./Ar Mixture Flow Ratio
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Abstract

The structural, optical, and electrical properties of ZnO thin films grown on glass by radio-frequency

(rf) magnetron sputtering were investigated. The mixture flow ratio of O» to Ar, which was operated

with sputtering gas, was chosen as a parameter for growing high—-quality ZnO thin films. The

structural properties and surface morphologies of the thin films were characterized by the X-ray

diffraction and the atomic force microscope, respectively. As for the optical properties of the films, the

optical absorbance was measured in the wavelength range of 300-1100 nm by using UV-VIS

spectrophotometer. The optical transmittance, absorption coefficient, and optical bandgap energy of ZnO

thin films were calculated from the measured data. The crystallinity of the films was improved and the

bandgap energy was increased from 3.08 eV to 3.23 eV as the oxygen flow ratio was increased from 0 %

to 50 9. Furthermore, The ultraviolet

and violet luminescences were observed by using

photoluminescence spectroscopy. The hall mobility was decreased with the increase of oxygen flow

ratio.
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Fig. 1. XRD patterns of ZnO films grown at
various oxygen flow ratios.
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Fig. 2. images of ZnO films
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Fig. 5. Plot of (ahv)® vs photon energy for

the ZnO thin films grown at various
oxygen flow ratios.
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