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Table 1 Deposition conditions, parameters and thermochromic properties of vanadium oxide films
Sample Po, /% T./C T,/C IRkt T/ % IR 200 ¢ T/ % AIRT /%
Vi1 9 RT - 79. 0 49. 0 30. 0
V2 15 400 - 26. 0 22.5 3.5
V3 20 RT — 83. 0 66. 0 17. 0
Vla 9 RT 400 27.5 16. 0 11 5
V3a 20 RT 400 32.0 5.0 15. 0
Vida 20 RT 200 53. 0 14. 0 39. 0

AIR: transmittance different at the 4 000 em™! (2 5 um) before and after the sample put, into 200 C temperature environment, AIR=

IRut 200 ¢ — IRae kT
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Three dimensions(3D) AFM image of vanadium oxide

Fig 1
film deposited with 9% oxygen partial pressure (P(,2 )

at room temperature
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Fig 2 AFM image of vanadium oxide film deposited with 15%
oxygen partial pressure (Po, ) and at 400 C depositing

T, for 20 min
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Fig 3 SEM images of vanadium oxide films prepared at different substrate temperature
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Fig 4
posited with 15% oxygen partial pressure (P(,z ) and
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and at room temperature deposition (d)
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Preparation and Spectroscopy Investigation of Vanadium Oxide Films
Deposited by DC Magnetron Sputtering

LI Li-sha' , CUI Haining®* . JIANG Zhen-yi’
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Abstract Vanadium oxide films were deposited at different substrate temperatures up to 400 ‘C by DC magnetron sputtering,
and through the method of the X-ray diffraction, electron scanning microscopy, infrared and Raman spectra, the present paper
studies the structure properties of those films, and through the method of spectrum measuring and fitting, this paper studies the
optical properties of the films. At low temperature of preparation the optical films have high optical transmittance. The films
prepared at low substrate temperature (lower than 200 °C) have amorphous structure and some films prepared at high substrate
temperatures (higher than 200 °C) have polycrystalline structure. The films” optical parameters were achieved by using classic

model to fit the characteristic of transmittance.

Keywords Vanadium oxide films; DC magnetron sputtering; Ultraviolet-visible (UV-Vis) spectrum; Infrared spectrum (FT-

IR); Laser Raman spectrum
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