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Sputtered Vanadium Oxide Thin Films
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Abstract

ofl

Effects of Vacuum Annealing on the Structural Properties of

{In-Sco Whang', Bok-Gil Choi®, Chang-Kyu Choi™, Kwang-Ho Kwon™", Sung-Jin Kim****)

Thin films of vanadium oxide(VOx) have been deposited by r.f. magnetron sputtering from V3:Os target
in gas mixture of argon and oxygen. The oxygen/(oxygen+argon) partial pressure ratio of 0% and 8%
is adopted. Crystal structure, chemical composition, molecular structure and optical properties of films
sputter-deposited under different oxygen gas pressures and in-situ annealed in vacuum at 400C for lh
and 4h are characterized through XRD, RBS, FTIR and optical absorption measurements. The films
as—deposited are amorphous and those annealed for time longer than 4h are polycrystalline. V20s and

lower oxides co-exist in sputter-deposited films and as the oxygen partial pressure is increased the
films become more stoichiometric V20s. When annealed at 400°C, the as-deposited films are reduced to a
lower oxide. It is observed that the oxygen atoms located on the V-O plane of V:0; layer participate
more readily in the oxidation and reduction process. 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 between 400 and 550nm.
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Table 1. RBS O:V ratios of vanadium oxide thin
films in—-situ heat treated in vacuum for
different annealing time.
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films in—-situ heat treated in vacuum for
different annealing time.
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Fig. 4. Optical transmittance spectra of vana-
dium oxide thin films in-situ heat
treated in vacuum for different
annealing time.
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