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Spectroscopic Ellipsometry Characterization of Tungsten-doped Vanadium Oxide Films

WANG Panpan, ZHANG Yunlong, WU Lingnan, CAO Yunzhen, SONG Lixin, ZHANG Yuzhi
(Shanghai institute of Ceramics Chinese Academy of Sciences, Shanghai 201800, China)

Abstract: The monoclinic phase (M phase) VO: film and W-doped M phase VO, film were prepared on quartz substrate by a model
MSP-3200 three targets co-sputter coater with RF magnetron reactive sputtering. The optical properties in the wavelength range of
350-2500 nm of VO, film and W-doped VO, film were investigated by spectroscopic ellipsometry with variable temperature
attachment. The ellipsometric parameters ¢ and 4 were fitted by the Lorentz harmonic oscillator dispersion model combining with
effective medium approximation model. The results show that the optical constants n, k of W-doped VO; film vary with wavelength,
compared to pure phase VO: film, and the refractive index n of the W-doped VO; film is less than that of the pure phase VO film.
However, the extinction coefficient £ of W-doped VO, film is greater than that of pure phase VO, film. The doping of W increases
both the packing density and concentration of free carriers in VO; film.

Keywords: vanadium oxide film; phase transition;spectroscopic ellipsometry; optical constants
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