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Abstract

Thin films of vanadium oxide(VOx) have been deposited by r.f. magnetron sputtering from V05 target
in gas mixture of argon and oxygen. Crystal structure, surface morphology, chemical composition and
bonding properties of films in-situ annealed in O: ambient with various heat-treatment conditions are
characterized through XRD, SEM, AES, RBS and FTIR measurements. The films annealed below 200T
are amorphous, and those annealed above 300C are polycrystalline. The growth of grains and the
transition of vanadium oxide into the higher oxide have been observed with increasing the annealing
temperature and time. The increase of O/V ratio with increasing the annealing temperature and time is
attributed to the diffusion of oxygen and the partial filling of oxygen vacancies. It is observed that the

oxygen atoms located on the V-O plane of V20s layer participate more readily in the oxidation process.
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Fig. 1. XRD spectra of vanadium oxide thin films
in-situ annealed in O; ambient with
various thermal treatment conditions.
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Fg. 2. AES depth profiles of vanadium oxide
thin films in-situ annealed in O; ambient
with various thermal treatment conditions.
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Fig. 3. RBS spectra of vanadium oxide thin films
in-situ annealed in O; ambient with
various thermal treatment conditions.

olddy A9 wiug Astea 300C olstdlA 1
A TS o4 ¥ wiE Ay Bs OV
Z24u7F Aol 259 HFEH V.07t AolRe
Y 400CAA ol d® & widE A3ige F4 A
A9 Hdez O/V 24vl7t 258 An ojd3
Alzke] ol wet =A4u|7t FhsAT. wekA
V05 BIA S ZRE 10% 44 2YYZ rf vhad)
EEZ 29H3go2 HAHAZ vt s da
FAA oidy & HHRZYAA AAFEH V071
AL & F on 400TAA odd & B+
el gHOZREY At Y2 i &
Aol A F718td 447 ARatole] EAFLR
A A FGe wgE Ao F4HE Aoz

- 458 -



ol
a9 4 A& 7| Yol rf vlaviEE A9
Hy oz HAAZ shtE A43ee s B479
2583 gAY eA tFd oldy 2= A
o2 EAYINHUE W EAH AF] 2o HvuE
Atglete] FTIR §4 2H9EYQS v

— - 873K, 15min
— - 873K, 30min
873K, 80min
——~ 573K, 80min
— — 473K, 80min \ \
e —— as-grown
3 BN
s . WA L by
2 v A A PN S _/\ ~r //
I i / X
-§ Qf::.,u‘\..w....,\/p'*o\_,_ ol N ‘\ /’
v Il‘ﬂf“?
Va, s
oy amr et Y Lae
o AP ,\”‘_M.\\\\ W gy

\.,—/“‘,‘.r"

~
~ mwmu"\«\v\w«v’ ~

2000 1800 1600 1400 1200 1000 800 600 400
Wavenumber fem™]

33 4, da 997 delA e A a0
2 od¥y & whtE 4wy FTR 29
EY

Fg. 4. FTIR spectra of vanadium oxide thin
films in-situ annealed in O ambient
with various thermal treatment conditions.
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