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Abstract

High-quality VO, thin films are deposited on the metal platinum (Pt) electrode buffered by silicon dioxide (SiO,) using radio
frequency magnetron sputtering. The effect of the thickness of SiO, on the the crystal structure, morphology and metal-insulator
transition (MIT) performance of the films are discussed. Results show that SiO, buffer layer with a thickness of 0.2 pum can effectively
eliminate huge stress between the VO, film and the metal film; and the VO, thin film with the distinct MIT are deposited. When
the buffer layer reaches more than 0.7 pm, the VO, film has a distinct (011) preferred orientation, the smooth surface and compact
nanostructure, and the resistance change reaches more than three orders of magnitude. At the same time, Pt-SiO,/VO,-Au sandwiched
structure is achieved to test the current versus voltage curves, in which can be seen several distinct steps of current caused by the voltage
perpendicular to the plane of a VO, film. The result confirms the electrically-driven metal-insulator transition. Due to the high-quality
VO, and the flexible device structure, the VO,/Pt-SiO, can be widely used for large-scale integrated electronic control devices.

Keywords: vanadium dioxide film, phase transition, electrically-driven metal-insulator transition, threshold voltage

PACS: 72.80.Ga, 71.30.+h, 73.40.Rw DOI: 10.7498/aps.62.217201

* Project supported by the National Nature Science Foundation of China (Grant No. 61131005), Key Project of Chinese Ministry of Education (Grant
No. 313013), the National High Technology Research and Development Program 863 (Grant No. 2011AA010204), the “New Century Excellent Talent
Foundation” of China (Grant No. NCET-11-0068), the Sichuan Youth S & T foundation, China (Grant No. 2011JQ0001), the Specialized Research
Fund for the Doctoral Program of Higher Education (Grant No. 20110185130002), the Fundamental Research Funds for the Central Universities, China
(Grant No. ZYGX2010J034), and the CAEP THz Science and Technology Foundation (Grant No. CAEPTHZ201207).

T Corresponding author. E-mail: qywen@uestc.edu.cn

1 Corresponding author. E-mail:

217201-7



