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Development of a nano mechanical sensor for gas molecule detection at low density
by hybrid structure fabrication technique

WARISAWA, Shin®ichi
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The research aimed for the realization of ultra-high sensitive nano mechanical
sensor able to detect gas molecules at ppm-ppb level in the atmosphere. A coupled nano mechanical
resonator with frequency tuning capability by electrostatic force was designed and prototyped and showed
the capability of 9.7 ag mass sensing detection. A doubly clamped nano mechanical resonator hybridized
with tin oxide thin film and Pt film a catalyst was designed and prototyped and showed the detection
sensitivity of 10 ppm as actual measurement and sub ppm order as estimated. A gas sensing device by a
commercially available CVD single layer grapheme was designed and prototyped and showed the capability of
discrimination of nitrogen and acetone gases by similarity analysis and frequency analysis of noise
signal of the resistance change.
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