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Effects of Hydrothermal Treatment on Microstructure
and Optical Properties of ZnO Thin Films

QIAN Feng, LIU Quan-shui, HAN Xian-hu, ZHONG Chuan-jie
(School of Internet of Things, Jiangnan University, Wuxi 214122, China)

[Abstract] Zinc oxide thin films were prepared by solution method and hydrothermal treatment process.
The effects of hydrothermal treatment temperature on microstructure, optical properties and crystal structure
were studied by spectroscopic ellipsometry (SE), atomic force microscope ( AFM) and xray diffraction
(XRD). Results show that the optical band gap of the film increases from 3. 19¢V to 3. 31eV, and the surface
roughness decreases from 19, 3nm tol2 9nm when the hydrothermal treatment temperature increases from
110°C to 130°C. However, when the treatment temperature exceeds 140°C, the quality of film is remarkably
deteriorated, comparing to the quality of 130°C. In addition, hydrothermal method of 130°C gets the similar
optical properties as thermal annealing of 500°C, and XRD evidences that hydrothermal method improves
crystal properties. All work indicates that hydrothermal method decreases the temperature of treatment when
depositing zinc oxide thin films by solution method.
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Fig. 3 Surface morphology of AFM at different treatment temperatures
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