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Structural and optical properties of sputtered vanadium
pentoxide thin films
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Abstract - Thin films of vanadium pentoxide
(V20s) have been deposited by r.f. magnetron
sputtering from V;0s target in gas mixture of
argon and oxygen. Crystal structure, surface
morphology, surface composition and optical
properties of films prepared under different
substrates are characterized through XRD. SEM.
AES, XPS and optical absorption measurements.
The films prepared below 100C are amorphous,
and those prepared above 200C are poly-
crystalline. Thermally Induced oxidation of {ilms
into higher oxide has been observed with
increasing substrate temperature. Vanadium oxide
films show two optical absorption bands indicating
the presence of direct and indirect transitions.
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Fig. 1. XRD spectra for vanadium oxide thin

films prepared at different substrate
temperatures under 10% Oo.
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Fig. 2. SEM micrographs of vanadium oxide thin
films deposited under 10% Q' {(a) at 277C:
(b) at 100°C; (c) at 200C: (d) at 300C.
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Fig. 3. AES spectrum of vanadium oxide thin
films deposited with substrate temperature
of 27C under 10% Oa. :

Table 1. Comparison of AES 0(513eV):V{475eV)
intensity ratio for vanadium oxide thin films
grown under 10% Os.

Substrate Temperature(T)
27 100 200 300 400

2.34 238 241 243 245
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0.V
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g 7lW LE(27T-400T) sor EHAZ vhig
Astubel G O(1s), V(2py2), V(2pse) core leveldd
XPS 29 EgE Jebdtk ZF AduAs 285.0eVe
C(ls) core level® HA& 71E8d 2. o5
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Fig. 4. XPS spectra of Oils, V2p1.2 and V2pap
core levels of vanadium oxide thin films
deposited under 10% O: with different
substrate temperatures .

Table 2. Comparison of binding energy and full
width at half~maximum of V(2ps2) and O(ls) core
levels of vanadium oxide thin films.
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Fig. 5. Optical absq;bance spectra for vanadium
oxide thin films prepared at different
substrate temperatures under 10% Oz.
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