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Effect of oxygen partial pressure on microstructure and
absorption characteristics of TiO; thin films
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Abstract: TiO, thin films were prepared by DC reactive magnetron sputtering with different oxygen partial pressures.
The effect of oxygen partial pressure on the morphology, crystallinenature, chemical composition and optical absorption
was studied. The results show that titanium atoms exist as Ti*" in all the samples. With the increase of oxygen partial
pressure, the crystal size grows by degrees and the crystal quality improves as well. In absorption spectrum, the intensity
of ultraviolet peak located at 300 nm decreases with the increase of oxygen partial pressure. An absorption vale exists

between 330—465 nm in every sample and its intensity decreases with the increase of oxygen partial pressure. When the

oxygen partial pressure is up to 0.8 Pa, the vale almost disappears.
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Fig. 1 Surface photograph of TiO, thin films at different

oxygen partial pressures
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Fig. 2 XRD patterns of TiO;, thin films at different oxygen

partial pressures
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Table 1 Full widths of half maximum and grain size of TiO,

thin films at different oxygen partial pressures
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Fig. 3 XPS spectra of TiO, thin films at different oxygen

partial pressures
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Fig. 4 Ti2p and O 1s XPS spectra of TiO, thin films at

different oxygen partial pressures
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Fig. 5 UV-Vis absorption spectra of TiO, thin films at

different oxygen partial pressures
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