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Stochastic_fabrication process of single-electron devices comprising a
two-dimensional random array of conductive nanoparticle
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In this project, we realized new fabrication methods for single-electron
devices composed of nanoparticles randomly assembled in electrode gaps of several-hundred-nanometer
widths. We employed gold-colloid dropping methods, gold-colloid immersion methods, and
dielectrophoresis methods to assemble gold nanoparticles, with all of which we obtained samples
exhibiting single-electron charging effects such as the Coulomb blockade and the Coulomb
oscillation. In numerical approaches, on the other hand, we composed codes for percolation phenomena

in triangle lattices, and then, combined them with an electric-circuit simulator and a Monte-Carlo
single-electron simulator. Numerical results predicted the relationship between the resistance and
the Coulomb blockade threshold voltage of assembled nanoparticles.
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