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Structural and Electrical Properties of Vanadium Oxide
Thin Films Annealed in Vacuum

B g u -

(Bok-Gil Choi - Chang—Kyu Choi .
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Kwang-Ho Kwon - Sung-Jin Kim)

Abstract - Thin films of vanadium oxide(VO.) were deposited by rf. magnetron sputtering from V:0s target with
oxygen/(oxygen+argon) partial pressure ratio of 0% and 8% and in situ annealed in vacuum at 400°C for 1h and 4h.
Crystal structure, chemical composition, molecular structure, optical and electrical properties of films were characterized
through XRD, XPS, RBS, FTIR, optical absorption and electrical conductivity measurements. The films as-deposited are
amorphous, but 0%0; films annealed for time longer than 4h and 8% O: films annealed for time longer than 1h are
polycrystalline. As the oxygen partial pressure is increased the films become more stoichiometric V20s. When annealed
at 400 T, the as-deposited films are reduced to a lower oxide. The optical transmission of the films annealed in vacuum
decreases considerably than the as-deposited films and the optical absorption of all the films increases rapidly at
wavelength shorter than about 550nm. Electrical conductivity and thermal activation energy are increased with
increasing the annealing time and with decreasing the oxvgen partial pressure.
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in vacuum
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Table 1. Comparison of binding energy and full width at
half~maximum of V(2pa) and O(1s) core levels
for vanadium oxide thin films annealed in vacuum

O partial Annealing V(2psr) O(1s)

prgssuore time (hour)] BE FWHM | BE | FWHM

ratio (%6) @) | @) | @) | V)
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4 5159 | 185 | 5209 | 220
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Table 2. RBS O:v ratios of vanadium oxide thin fims
annealed in vacuum

O, content
%) 0 8
Annealing time | _ _
(hour) 1 4 1 4

RBS O/V 231 | 223 | 220 | 250 | 246 | 239
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