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Effects of Vacuum Annealing on the Optical Properties of
Sputtered Vanadium Oxide Thin Films
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Abstract

Thin films of vanadium oxide(VOy) have been deposited by r.f magnetron sputtering from Vz0Os
target in gas mixture of argon and oxygen. The oxygen/(oxygen+argon) partial pressure ratio of 0%
and 8% is adopted. Crystal 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 and optical absorption measurements. The films as-deposited are amorphous, but 0%0: films
annealed for time longer than 4h and 8%0: films annealed for time longer than 1h are polycrystalline.
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 at wavelength shorter than about

550nm. Indirect and direct optical band gaps were decreased with increasing the annealing time.
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XRD spectra of vanadium oxide thin films
heat-treated in vacuum for different

Fig. 1.
annealing time.
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Fig. 2. Absorption coefficient @ as a function

of the incident photon energy hy for
vanadium oxide thin films heat-treated

in vacuum for different annealing time.
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Fig. 3. Plots of (¢hv)"? as a function of the
incident photon energy hv for vanadium
oxide thin films heat-treated in vacuum
for different annealing time.
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Table 1. Direct and indirect optical gap energies
for vanadium oxide thin films heat-
treated in vacuum for different annealing

time.
O partial | Annealing | [ndirect Gap | Direct Gap
pressure time V) (eV)
ratio (%) | (hour) (e €
- 2.10 3.05
0 1 2.08 3.04
4 2.03 3.01
- 2.22 3.14
8 1 2.20 3.12
4 2.14 3.08
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Fg. 4. Plots of (ehv)® as a function of the
incident photon energy hv for vanadium
oxide thin films heat-treated in vacuum

for different annealing time.
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