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Abstract: As a typical thermo-induced phase change material , vanadium dioxide (M/R phase) has wide applications in
many fields. Since its phase transition temperature is low, the high temperature metal-low temperature semiconductor com-
pletely reversible phase transition could occur only at about 68 °C , and its photoelectrical properties will change significantly
after phase transition. It could be used to design many kinds of near-infrared and mid-infrared application devices, such as
“smart windows” , optical devices, military protection devices, eic. , which is very practical significance in real lives. Ad-
vantages and disadvantages of thermochromic properties of vanadium dioxide depend largely on the synthesis method and the
control of the parameters in the preparation process of the films. Firstly, the phase transition mechanisms of the vanadium di-
oxide were summarized, then, the latest progresses in the preparation of vanadium dioxide thin films were discussed, inclu-
ding magnetron sputtering, pulsed laser deposition, sol-gel, molecular beam epitaxy, and solvothermal/hydrothermal meth-
od, eic. The advantages and disadvantages of various preparation technologies were also discussed. In addition, in terms of
improving the thermochromic properties of the films, the effects of doping and compositing processes on materials and films
were also summarized. Finally, a summary and outlook were made by discussing existing problems in preparation of vanadi-
um dioxide films and future directions of related research and application.
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Fig. 1 Typical transmittance spectra of VO, film at below and above phase transition temperature, shadow in fig. la is the solar irradiance spectrum for

air mass 1.5 (a) ; energy saving mechanism of VO, smart membrane; VO, film shows different transmittance in infrared waveband, in frared

waveband is the source of solar heat, thus, the solar heat entering room can be regulated by responding to temperature change (b) (21
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Fig. 6  Optical properties of HSi/V/FSi/P coatings with different withdrawal speeds(a), transmission spectra of HSi/V/FSi/P and V/FSi/P

coatings at 20 and 100 °C (b) [43]
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