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Metal-Insulator Transition of Vanadium Dioxide Based Sensors
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Abstract

Here, we review the various methods for the preparation of vanadium dioxide (VO,) films and nanowires, and their potential appli-
cations to the sensors such as gas sensor, strain sensor, and temperature sensor. VO, is an interesting material on account of its easily
accessible and sharp Mott metal-insulator transition (MIT) at ~68°C in the bulk. The MIT is also triggered by the electric field, stress,
magnetic field etc. This paper involves exceptionally sensitive hydrogen sensors based on the catalytic process between hydrogen mol-
ecules and Pd nanoparticles on the VO, surface, and fast responsive sensors based on the self-heating effects which leads to the phase
changes of the VO,. These features will be seen in this paper and can enable strategies for the integration of a VO, material in advanced
and complex functional units such as logic gates, memory, FETs for micro/nano-systems as well as the sensors.
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Fig. 1. Resistance of VO, film (a) and nanobeam (b) measured in a

four-probe geometry as a function of temperature [1].
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Fig. 2. Comparison of resistivity change profiles of VO, on sapphire with
oxygen partial pressures (a) and growth temperature (b) [12].
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Fig. 3. (2) SEM image of VO, nanowires as grown on a Si;N, sub-
strate. Inset: the rectangular cross section image and (b) X-ray
diffraction pattern of VO, nanowires [13].
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Fig. 4. (a) Series of GISAXS images of VO, nanowire growth
acquired at various times during in situ experiments at 550°C
under atmospheric pressure and (b) The time evolution of the
height and width of droplets [14].
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Fig. 5. (a) I-V curves obtained at 50°C for Pd-decorated VO, nanow-
ire and (b) The change in current for a Pd-decorated VO,
nanowire as a function of time of exposure to hydrogen gas
[16].
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