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

The effects of oxygen partial pressure and vacuum annealing on the electrical properties of sputtered
vanadium oxide(VOy) thin films were investigated The thin films were prepared by r.f. magnetron
sputtering from V205 target in a gas mixture of argon and oxygen. The oxygen/(oxygen+argon) partial
pressure ratio of 0% and 8% is adopted. Electrical properties of films sputter-deposited under different
oxygen gas pressures and in situ annealed in vacuum at 400TC for lh and 4h are characterized through
electrical conductivity measurements. I-V characteristics were distinguished between linear and nonlinear
region. In the low field region the conduction is due to Schottky emission, while at high fields it
changes to Fowler-Nordheim tunneling type conduction. The conductivity measurements have shown an
Arrhenius dependence of the conductivity on the temperature.
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Fig. 1. J-E characteristics of vanadium oxide thin
films.
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Fig. 2. Inj- F 2 characteristics of vanadium
oxide thin films.
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Fig. 3. InJ/ E*-1/E characteristics of vanadium
oxide thin films.
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Table 1. Thermal activation energies of vanadium
oxide thin films.

O» partial | annealing | thermal activation energy (eV)
pressure time .
ratio (%) | (hour) temgggture templ)g:vature
- 0.329 0.111
0 1 0.337 0.115
4 0.347 0.121
- 0.217 0.061
8 1 0.225 0.065
4 0.235 0.070
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