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Phase Changes of Vanadium Oxide Thin Films
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Abstract

Various vanadium —oxide thin films were deposited by e~bhearn and thermal evaporation of V.05, V205 and
VO powders. Films with thickness of 2000 A were subjected 10 annealing at 300°C ~4507 in N, atrosphere
for the erystallization and densification purposes. For the fitms deposited from Vi0; and VO, scurces, Magneli

(ViOu: 45 n = 8) and VO, phasc appeared at 3007, respectively, but VO, phase also transformed into

Magneli phasc at 450°C by severe reduction. On the contrary, VO./VO mixed phases resulted from congruent

evaporation of V20, unchanged after the same annealing treatment due to the balanced reduction and oxidation

of V0, and VO which have different equilibrium O, pressures. It is suggested that the annealing in the controlled

oxidation atmesphere or the deposition using mixed oxide sources are necessary 1o get the film containing VO,

phase.
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Fig. 1. XRD patterns of as—deposited films
from {a) V.05 (b} VO, and (c) V.0
sources at 200°C, respectively.
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Fig. 2. XRD patterns of as—deposited fims
from V,0s source at {a) 25Tand (b
200°C, respectively.
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Fig. 3. XRD patterns of annealad films depaosi-
ted from V.05 scurce at {a} 300C
{b) 450°C for 10 brs. in N; atrmosphere.
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Fig. 4. XRD patterns of annealed fims deposi-
ted from VO, source at {a) 2007C
{(b) 450°C for 10 hrs, in Ny atmasphere.
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Fig. 6. XRD patterns of annealed films deposi-
ted from V,0y source at {a) 300C
{by450°C for 10 hrs, in N atmosphere.
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Table 1. Interplanar spacings of VO and VO:
phasas in annealed films compared
with ASTM standards.
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Fig. 8. XRD patterns of annealed films at 4507C,
A0 hrs. in Ar atmosphere depoposited
from {a) V.05 and (b} V.05 sources
respectively.
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As—deposited Annealed

Fig. 7. SEM micrographs of as —deposited and annealed films at 4507, 10 hrs. in N; atmosphere,
deposited from {al V.05 (b} VOz and () V05 sources, respectively,
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