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Fabrication of single-electron transistor by helium 1on microscope
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The aim of this research is to fabricate a single electron transistor at a
desired position by combining helium ion microscope and gas injection system (ion beam induced
deposition). Normally, single electron transistors are fabricated on silicon dioxide (Si02), but
when source and drain wire is cut at two places with a helium ion beam to produce a Coulomb island,
helium ions will be generated helium bubbles in Si02. It was found that it is hard to fabricate
single electron transistor structure. As a countermeasure, we devised to use a silicon nitride thin
film (membrane) as the substrate. As a result, it was found that a single electron transistor
structure can be formed at a desired position on a silicon nitride thin film. Regarding the
characteristics, further research is required.
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