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Molecular Grid Wiring for Molecular Circuitry
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We proposed a new methodology for one-time and reliable measurement of
electric conduction property of a single polymer chain, called molecular grid wiring here, to
realize the original motivation of molecular electronic devices. The method replaces the
conventional hundreds-to-thousands-times measurement with the nano-gap electrodes by one-time and
reliable measurement using a specially fabricated gold nanorod array electrode. The molecular grid
wiring is an integrated technique: (1) fabrication of high-density gold nanorod array electrodes,
(2) development of surface-initiated/terminated polymerization wiring for pi-conjugated polymers,
(3) development of surface-enhanced Raman scattering monitoring of the surface-initiation and
surface-terminations of the polymerization wiring, and (4) development of algorithm to derive
electric conduction property of a single polymer wire from the gross conductivity.
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