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Effect of Substrate Temperature on the Structural and Optical Properties
of Sputtered Vanadium Pentoxide Thin Flims

Am, A, AE, HHES o|S8M
(Bok-Gil Choi*, Chang-Kyu Choi**, Kwang-Ho Kwon***, Sung-Jin Kim}, Dong-Hee Rhie")

Abstract

Thin films of vanadium pentoxide(V,0s) have been deposited by r.f. magnetron sputtering from V,0O:
target in gas mixture of argon and oxygen. Crystal structure, surface morphology, surface composition
and optical properties of films prepared under different substrate temperatures are characterized through
XRD, SEM, AES, XPS and optical absorption measurements. The films prepared below 100¥ are amor-
phous, and those prepared above 200 are polycrystalline, Thermally Induced oxidation of films into
higher oxide has been observed with increasing substrate temperature, Vanadium pentoxide films show
two optical absorption bands indicating the presence of allowed direct and indirect transitions. The
increase in direct and indirect band gaps with increasing substrate temperature is attributed to the partial
filling of oxygen vacancies,
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Fig. 1. XRD spectra for vanadium pentox-
ide thin films prepared at different
substrate temperatures under 10%
O;.
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Fig. 2. SEM micrographs of vanadium pen-
toxide thin films deposited under
10% O, : (a) at 27C : (b) at 100TC :
(c) at 200T : (d) at 300T.
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Fig. 3. AES spectrum of vanadium pentoxide
thin films deposited with substrate
temperature of 27C under 10% O,.
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Table 1. Comparison of chemical composition
ratio for vanadium pentoxide thin
films grown at different substrate
temperatures under 10% O,.
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Fig. 4. XPS spectra of Ols, V2p,; and V2py,
core levels of vanadium oxide thin
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Table 2. Comparison of binding energy and
full width at half-maximum of
V(2psyz) and O(1s) core levels of
vanadium pentoxide thin films
grown at different substrate tem-
peratures under 10% O,.

Substrate V(2pys) 0(1s)

Temperature
() BE(eV)| FWHM(eV) |BE(eV)|FWHM(eV)

27 516.0 2.7 529.8 L5

200 516.1 2.5 529.1 1.6

400 516.2 2.3 529.6 14
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pared at different substrate tempera-
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Table 3. Direct and indirect optical gap ener-
gies for vanadium pentoxide thin
films grown at different substrate
temperatures under 10% O,.
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