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Fig.1 Temperature dependence of sheet resistance of VO, thin

films before and after thermal process
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hysteresis width (b) at different thermal process

temperatures
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Fig.4 SEM morphologies of VO, thin films before (a) and after (b~d) thermal process: (b) 400 C, (c) 450 °C, and (d) 500 C (the inset

is the cross-section)
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Fig.5 TEM images of VO, thin films before (a, d) and after thermal process: (b, €) 400 °‘C and (c, f) 450 °C (the inset is SEAD pattern)
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Effects of Rapid Thermal Annealing Temperature on Phase Transition Properties of
Nanostructured Vanadium Dioxide Thin Film

Liang Jiran, Li Jingpeng, Hou Luhui, Li Na, Liu Xing, Hu Ming
(Tianjin University, Tianjin 300072, China)

Abstract: Single phase vanadium dioxide (VO3) thin film was fabricated by radio frequency magnetron sputtering on silicon single crystal,
and the transition magnitude was beyond 2 orders. VO, thin film was treated in nitrogen by rapid thermal annealing. X ray diffraction,
scanning electron microscopy, high resolution transmission electron microscopy and four probe method were used to characterize the
crystal structure, morphology and electrical properties. Results show that the phase transition properties are affected heavily by
temperature at rapid thermal annealing mode. The magnitude of phase transition in sheet resistance increases from 200 to 277 times when
rapid thermal annealing at 300 <C; when the temperature is above 350 <C, the order of magnitude decreases to lower than 1; while above
500 <C the phase transition disappears. The composition of VO, thin films changes from VO, to V,07. SEM results show that the hole
structure in film doesn’t change and the particle size almost keeps the same during annealing at different temperatures. The results are
important for VO, application in environment with fast change of temperature.

Key words: vanadium dioxide; rapid thermal annealing; insulator-metal phase transition properties
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