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Fabrication of nanopore sensing device using two-dimensional MoS2 crystal
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Vapor-phase growth of molybdenum disulfide two-dimensional crystal films by
atmospheric pressure CVD was investigated with respect to flow rate, temperature, amount and
particle size of solid materials, mixing ratio of NaCl catalyst and molybdenum oxide, and substrate
installation method. Controlling the amount of molybdenum oxide and sulfur, which is introduced by
the nitrogen flow at atmospheric pressure, improved the number of layers and the film quality. In
nanopore fabrication using helium ion microscopy, vacuum heating was used in the pretreatment to
remove contamination derived from the CVD process. Vacuum heating removes volatile molecules and
suppresses the redeposition of contaminating molecules in helium ion beam processing under vacuum,
resulting in stable repeatability of nanopore diameters during beam processing.
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