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Study on Electrical Properties of Vanadium Oxide Thin Film

Chen Xue-rong, Hu Jun-zhi, Han Wen-zheng

(Academy of Armored Force Engineering, Beijing 100072)

Abstract: Vanadium oxide thin film has been prepared by ion-sputtering and annealing. The substrate material was K9 glass.

Its surface topography and composition were stadied. Scanning electron microscope (SEM) micrograph shows that the thin

film is homogeneous and compact. The grain size is about 50nm. X-ray Photoelectron Spectroscopy (XPS) analysis indicates

that valence state of element vanadium in this thin film contains +4 and +5, and So the thin film is composed of VO, and V,0s.

In order to know the relation between resistance and temperature of the vanadium oxide thin film, a testing system was

developed which has the function of real-time collecting data and displaying testing result dynamically. Using this testing

system, the curve of a relation between resistance and temperature was obtained. From the curve, it is found that this film has a

distinct resistance switching characteristic. The activation energy of vanadium oxide thin film is 0.3106eV at a low temperature

range. The temperature coefficient of resistance is about -0.0406K ™ at 25°C_
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Fig.1 Diagrammatic sketch of testing system for

resistance-temperature curve
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Fig.2 SEM micrograph of vanadium oxide thin film
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Fig.3 XPS spectrum graph of vanadium oxide thin film
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Fig.4 Resistance-temperature curve for vanadium oxide

thin film
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Fig.5 InR—L/T curve for vanadium oxide thin film
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