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An MgxZn1-xO film was grown on a sapphire substrate using a radio-frequency magnetron sputtering system, and then the MgxZn1-xO film was treated using an oxygen-plasma treatment. The effects of various oxygen-plasma treatment times on the structural, optical, and photoluminescence (PL) properties of MgxZn1-xO films were studied. It was found that the crystal quality improved with treatment time because longer oxygen-plasma treatment times provided more energy to improve the crystal quality. All of the MgxZn1-xO films exhibited a high transmittance of over 90% for wavelengths larger than approximately 350 nm. The bandgap increased slightly from 3.654 eV to 3.660 eV for the as-deposited and 15-min treated MgxZn1-xO films, respectively. The increase of the bandgap was attributed to a decrease of the tensile strain in the films, and a linear relationship between the bandgap and the strain was observed. PL spectra showed that the ultraviolet intensity increased with treatment time, and the defect emission decreased as the treatment time increased up to 10 min. As the treatment time exceeded 10 min, the defect emission significantly increased for the 15-min treated MgxZn1-xO film. The origins of all of the defect emissions are discussed in detail in this paper.
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