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Effect of growth temperature on optical properties of
Ti-doped zinc oxide thin films

ZHONG Zhi-you'’> , WANG Hao'” , ZHANG Teng'”, ZHOU Jin'
(1. College of Electronic Information Engineering, South-Central University for Nationalities, Wuhan 430074, China;
2. Plasma Research Institute, South-Central University for Nationalities, Wuhan 430074, China)

Abstract: Ti-doped zinc oxide ( TZO) thin films were deposited by radio-frequency magnetron sputtering
method using a sintered ceramic target. The effect of growth temperature on structure and optical properties of
TZO thin films was investigated by X-ray diffraction, UV-visible spectrophotometer and whole optical spectrum
fitting. The results show that all the obtained films are polycrystalline with a hexagonal wurtzite structure and
grow preferentially in the (002) direction. The growth temperature significantly affects the grain size and optical
transmittance of the TZO thin films, but slightly influences the refractive index, extinction coefficient and optical
bandgap of the deposited films. The TZO thin film prepared at growth temperature of 200 “C possesses the
maximum grain size, an average transmittance of 76.1 % in the visible light range, and an optical bandgap of
3.45 eV.

Key words: Ti-doped zinc oxide thin films; magnetron sputtering; microstructure ; optical constrants
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