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Effect of power on electrical properties of vanadium oxide thin films pre-
pared by direct current magnetron sputtering

Li Zhaoying’
(Vital Optics Technology Co. , Ltd. , Chuzhou 239000, China)

Abstract: Vanadium oxide thin films were prepared on Si(100) wafers with 300 nm thick Si,N, films
by direct current magnetron sputtering. The effects of different power on the crystal structure, composi-
tion, surface morphology and electrical properties of the films were analyzed by X-ray diffraction
(XRD), X-ray photoelectron spectroscopy (XPS) , atomic force microscopy (AFM) and probe meth-
od. The results show that the vanadium oxide films deposited at different power are amorphous, and the
main components of the films are VO, and V,0,. With the increase of power, the average roughness of
the film decreases, and the content of V,0, increases, which leads to the increase of the absolute value
of the temperature coefficient of resistance.
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Fig.1 X-ray diffraction results of vanadium oxide films deposited at different power
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Fig.2 XPS spectrum of vanadium oxide film deposited at 300 W (a) and fitting curve of V 2p,,(b)
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Fig.3 XPS spectrum of vanadium oxide film deposited at 600 W (a) and fitting curve of V 2p,,(b)
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Fig.4 XPS spectrum of vanadium oxide film deposited at 900 W (a) and fitting curve of V 2p,,(b)
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Fig.5 AFM morphologies of vanadium oxide films deposited at different power
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Fig. 6 Temperature dependence curves of square resistance and TCR of vanadium oxide films deposited

at different power
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