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Fabrication and Application
LI Jianguo, AN Zhongwei
(Xi’an Modern Chemistry Research Institute, Xi’an 710065, China)

Abstract: The film of VO, is a new functional material, and it has a reversible transition between low-temperature semicon-

ductor phase and high-temperature metal phase(S-M) at about 68 “C. With the transition in crystal structure, the electrical

and optical physical properties appear mutation. The properties of VO, films are widely applied in the thermal, electrical

switch and optical storage, more and more scholars at home and abroad are engaged in related research. However, vanadium

oxide phase states are quite complex, VO, stable phase is in a narrow range, so preparation of high purity VO, films is the re-

searches emphasis and difficulty for all researcher. According to the domestic and international research, this paper briefly re-

views the basic properties, and introduces common methods and atomic layer deposition( ALD) technology for preparation of

VO, thin films. Then, it reviews the methods of changing the films preparation and doping process to reduce the phase transi-

tion temperature. Application and development trend of VO, films are discussed.
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High-temperature
tetragonal rutile crystal structure
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Table 1 Phase transition temperature of vanadium oxides

Vanadium oxide vo V,0, VO, V305 V,04
Transition temperature/K 110 155 340 420 531
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Low-temperature
monochinic rutile crystal structure
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Fig. 1 Transition of VO, from tetragonal phase(a) to monoclinic phase(b)
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Fig.2  The change of sheet resistance with temperature for

VO, thin films
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Fig. 3 The change of infrared transmittance with temperature

for VO, thim film
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Table 2 The resistance of VO, powder containing different

amount of doped W at different temperature (kQ)

W atom Temperature/ C

content/% 3 40 50 60 70 80
0 3820 3741 3653 3552  0.32 014
1 3541 3376 3253 2.68 208 1.05
2 4053 3971 571 428  3.01  2.78
4 3258 3149 13.16 9.57 614  5.21
6 3700 42,61 36.42  29.4  19.6  12.1
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