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N, N-dimethylformamide (DMF) is widely used as a solvent, but it has been reported to be
toxic to the human body and cells. However, DMF molecule sensing in solution is not easy due
to its stability and the coexistence of other polar molecules. In this study, we found specific and
selective interactions between a defective site of molybdenum disulfide (MoS,), which is a
two-dimensional semiconductor, and an amide-based molecule. We also attempted to
demonstrate a molecular sensor under a contaminating solution using a field-effect device.

A field-effect transistor with a channel length of 1 um was fabricated for MoS, transferred
onto a SiO; substrate by mechanical exfoliation. A microchannel using polydimethylsiloxane
was bonded on the substrate to hold and exchange the solution. DMF/NaCl aqueous solutions
were introduced into the microchannel. The concentration of NaCl was 0.15 M, and the
concentration of DMF was changed from 1 uL/mL to 200 uL/mL. By the measurement of the
device under the solution, the change of the current value was observed corresponding to the
concentration of DMF.
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