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Fig.1 Residual stress of the HfO, thin films
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Fig.2 X-Ray diffraction spectra of samples
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Fig.3 Expanded XRD pattern of m(020) peak
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Fig.4 Transmission spectra of the samples
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Fig.5 Refractive index dispersion of samples
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Influences of Deposition Methods and lon Post-treatment Technique on
Residual Stress of HfO, Films

XIAO Qi-ling'?, WANG Cong-juan', SHAO Shu-ying', SHAO Jian-da', FAN Zheng-xiu'
(1 Shanghai Institute of Optics and Fine Mechanics, Chinese Academy of Sciences, Shanghai 201800, China)
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Abstract: HfO, films were deposited on Bk7 glass substrates by electron beam evaporation(EBE) of hafnium oxide
and reactive evaporation(RE) of metal hafnium. Some samples were treated with low energy O'? after deposition.
The residual stress was measured by viewing the substrate deflection using ZYGO interferometer. The results
showed that the residual stresses of HfO, films were tensile and the HfO, films deposited by RE method possessed
smaller tensile stress. The residual stresses of HfO, films deposited by EBE decreased after ion post-treatment,
however, the value deposited by RE increased a little comparing with the untreated samples. At the same time, the
microstructure of the HfO, films was inspected with X-ray diffraction (XRD). The relationship between residual
stress and the microstructure was discussed. Also the optical properties were studied.

Key words: Residual stress; HfO, thin film; Physical vapor deposition; lon post-treatment
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