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Detection of protein molecules by graphene nanopores for molecular gates

Ogino, Toshio
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Toward realization of a graphene nanopore gate device, we have established a new
technique for nanopore fabrication on graphene sheets using atomic force microscopy (AFM). An Ag-coated
AFM tip taps the graphene sheet surface and simultaneously the graphene sheet is Iocallx heated around
the contact area of the tip by a current between the tip and the graphene surface. By this Joule heating,
the graphene sheet reacts with oxygen in the atmosphere and vaporized, resulting nanopore formation. By
keeping the lowest position of the tip during the tapping, the reaction is automatically stopped Using a
super-sharp tip, Eores as small as 20 nm has been successfully fabricated. In nanopore devices, we have
detected drop-peaks in ion current using polymer beads as model biomaterials.
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