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StressInduced Modulation of the Structure and Photoelectric Property
of Vanadium Oxide Films on Sapphire Substrate
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Abstract: VO, thin films with different thicknesses were deposited on sapphire substrates by pulsed laser deposi-
tion. Structure, surface morphologies and photoelectric properties of the films were characterized. The results indi-
cated that the Monoclinic-VO, thin films deposited on the sapphire substrates were high quality poly-crystalline
stoichiometric with no detectable impurities, and the sheet resistance changed up to 3-4 orders of magnitude and the
transmittance at 2500 nm up to 56% across metal-insulator transition (MIT). The optimized integral luminous
transmittance (7,,) and solar regulation rate (AT, ) were 43.2% and 8.7%, respectively. The stress on the interface
had important influence on the VO, thin film, and the photoelectric properties of VO, thin films could be regulated
by adjusting the film thickness. When the VO, film was thinner, the film was subjected to tensile stress, which
could significantly reduce the phase-change temperature, and the increase of the carrier concentration as well as
carrier mobility accounted for the decrease of electrical resistance across the MIT. While the VO, film was thicker,

the film was subjected to compressive stress and the phase transition temperature of VO, film was close to that of
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body VO,. The increase of the carrier concentration accounted almost entirely for the decrease of electrical resis-

tance and the change in mobility had little contribution to the MIT.

K ey words: pulsed laser deposition; VO,; stress; photoelectric properties
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Fig. 1

(a) XRD patterns and (b) amplified XRD patterns in the range of 38°—43° of the VO,

films with different thicknesses deposited on sapphire substrates
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Fig. 2 AFM morphologies of VO, films with different thicknesses deposited on sapphire substrates
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