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Development of Molecular Nanodevices Based on Single-molecule Junctions (!School of
Science, Tokyo Institute of Technology) OTomoaki Nishino!

Single-molecule junctions consist of a single molecule bridging a tiny gap between metal
electrodes (Fig. 1) and can be regarded as novel one-dimensional materials. Single-molecule
junctions exhibit a variety of unique electronic properties due to their low dimensionality, the
electronic structure of the molecules and the two molecule/electrode interfaces in close
proximity. Therefore, single-molecule junctions can be utilized for nanoelectronic devices and
are expected to become a promising building block in molecular electronics. On the other hand,
since the electron transport properties of single-molecule junctions reflect the chemical
structure of the molecules composing the junctions, they can be used for sensing applications,
and various single-molecule detection methods have been developed.

In this talk, we will present our recent results on the exploration of single-molecule junctions
for the realization of molecular nanodevices. For example, we have developed single-molecule
transistors and self-restoring single-molecule devices based on intermolecular interactions for
electronic device applications. We also report on the detection of single biomolecules such as
glucose and phosphorylated peptides for sensing applications.

Keywords : Single Molecule; Scanning Tunneling Microscope; Molecular Electronics;
Biosensors, Bioelectronics
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