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Thermal stability and optical properties of Hf TaO films

prepared by reactive RF magnetron sputtering
MA Churryu, MIAO Chunryu, LI Shu-lin, WANG Wen-juan, ZHANG Qing-yu
(Key Laboratory of Materials Modification by Laser, Ion and Electron Beams.,
Dalian University of Technology, Ministry of Education, Dalian 116024 ,China)
Abstract ; Effects of Ta doping on microstructure, surface morphology. band gap and optical properties of HfO,
thin films deposited by reactive RF magnetron sputtering have been investigated by X-ray diffraction (XRD),

atomic force microscopy (AFM) and spectrophotometry. The results indicate that the introduction of Ta can
improve the film crystallization temperature to 800,900 and 950°C for Hf TaO thin films containing 10% Ta,26 %
Ta and 50% Ta,respectively. When the ratio of Ta/Hf+ Ta is about 72% ,the film remains amorphous at a high
temperature up to 950°C. Thermal stability of the amorphous HfTaO film was significantly improved by the
controlled addition of Ta. AFM results show that the amorphous HfTaO film is smooth. Refractive indice of the
films increases from 1. 90 to 2. 15 with increasing Ta percentage. E, was determined to be in the range 4. 15-5. 29

eV ,the band gap energy of the HITaO films as a function of increasing Ta percentage decreases.
Key words: HfTaO films; magnetron sputtering; thermal stability ; optical properties



