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Effect of Annealing on Structural and Electrical Properties of VOx Thin Films
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VOx thin films with the thickness of 450 nm were prepared on a Pt/Ti/SiO,/Si substrate at room temperature by a reactive
radio frequency (rf) magnetron sputtering method. The deposition rates of VOx thin films were investigated as a function of
O, concentration and rf power. As the O, concentration in a O»/Ar mixture increased, the deposition rate decreased. However,
the deposition rate increased with increasing rf power. The deposited VOx thin films were annealed at 450 C for 2, 4, and
6 h in O, and N, ambient. After annealing, the phase changes of VO thin films were investigated using X-ray diffraction
analysis. The plane and cross-sectional views of VOx thin films before and after annealing were observed by field emission
scanning electron microscopy. The metal-insulator transition (MIT) properties of VOx thin films were measured using cur-
rent-voltage measurement. The excellent MIT properties were observed in VOx thin films annealed in O, ambient.
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Figure 1. Schematic of a rf magnetron sputtering system.
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Figure 2. The deposition rates of VOx thin films as a function of
(a) O concentration (150 W of rf power; 5 mTomr of gas pressure;

room temperature) and (b) f power (2% O: concentration; 5
mTorr of gas pressure; room temperature).
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Figure 3. XRD pattems of VO, thin films annealed by varying
annealing time at 450 T in N, ambient.
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Figure 4. SEM images of VO thin films (a) before annealing and
after annealing for (b) 2 h, (c) 4 h, and (d) 6 h at 450 T in N,
ambient.
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Figure 5. XRD patterns of VOy thin films annealed by varying
annealing time at 450 T in O, ambient.

Figure 6. SEM images of VO thin films (a) before annealing and
afer annealing for (b) 2 h, (¢) 4 h, and (d) 6 h at 450 C in O,
ambient.
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Figure 7. Schematic of VO, capacitor.
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