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Development of finishing methods for creation of atomically flat side-surfaces
of three-dimensional nano-devices utilizing defect-site selective reactions

HATTORI, Ken
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Micro-scale three-dimensional silicon samples with atomically flat faceted
surfaces (surfaces tilted from the substrate surface) were fabricated from a silicon substrate by
lithography and then heating it in a vacuum.

One of the innovations for the atomically flattening is the selection of the solution in the etching

process as the final step of the lithography; we promote the etching reaction from specific defect
sites that can reduce the roughness of the surface. Another idea is to optimize the vacuum heating
conditions to flatten the surface roughness by surface atom diffusion; we found that a temperature
lower than a typical heating temperature of 150 to 200 is better for finishing the atomic flat
surface and maintaining the three-dimensional shape.
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