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Creation of Multi-Gas Sensor Performance by Dominance of High-Precision
Nano-Micro V02 Three-Dimensional Structure
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To create multi-sensor functionality by leveraging the conduction properties
of vanadium dioxide (V02), the surface structure of growth sugstrates and the three-dimensional
structure of V02 samples were systematically varied to evaluate changes in phase transition
characteristics. Using proprietary surface treatment techniques, the surface roughness of Si
substrates was controlled at the nanometer-scale. We clearly demonstrated that the phase transition
temperature of V02 films decreased as the substrate surface roughness increased. Additionally, by
altering the sample structure at the micro-level, we revealed that decline of the sample size
resulted in a lower phase transition temperature for V02 samples, under constant film thickness
conditions. Based on these findings, a methodology to integrate V02 samples with controllable phase
transition temperatures was demonstrated, aiming to extract functional properties that contribute to
high-sensitivity multi-sensor performance.
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