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Development of ultra-precise fabrication processing of single nanometer scale using
SPM with single-wall nano tube
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In order to develop ultra-precision systems, it is surely required that a new
ultimate processing technology needs fabrication size below 10 nm, i.e. single nanometer scale. This
study paid great attention to realize the ultimate processing on engineering of single nanometer scale
structures using a single-wall carbon nanotube (SWNT) probe. The much difficulty in fabrication of SWNT
probes with high probability could be overcome using by unique phenomena with mixed dispersion liquid
with both MWNT and SWNT through the pull-up method that we developed originally. In this process, it was
clarified that SWNT with high probability attached to the point of MWNT, which was adhered to the apex of
the conventional tungsten (W) needle. The success rate for fabrication of the SWNT probe was increased up
to about 17 %. Finally, single nanometer scale pit with diameter of 9 nm and depth of 4 nm was obtained.
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