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Development of graphene NEMS hybrid functional devices for autonomous and
ultrasensitive integrated sensors
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We built graphene nano-electro-mechanical-system (GNEMS) fabrication
technology along with atom-scale simulation and succeeded to develop a GNEMS sensor which enables
high-speed and room temperature detection of electrical resistance change caused by a single CO2
molecule physisorbed on graphene as well as a GNEMS sensor which detects zeptogram (10E-21 g) level
mass change due to molecular adsorption. We also developed a novel GNEMS switch successfully and
demonstrated low-voltage ( 1 V) sub-thermal switching with the subthreshold slope 10 mV/dec and
dostc?ling of device dimensions simultaneously, which are hardly achievable with conventional MEMS
technology.
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