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ABSTRACT

Nano-scals fabrication of silicon substrate in an aqueous solution based on the use of atomic foree microscopy was

demonstrated. A specially designed cantilever with diamond tip, allowing the formation of damaged layer on silicon substrate

easily by a simple scratching process (Tribo-Nanolithography, TNL), has been applied instead of conventional zilicon

cantilever for geanning. A slant nanostructure can be fabricated by a process in which a thin damaged layer rapidly forms in

the substrate at the diamond tip-sample junction along scanning path of the tip and simultaneously the area uncoversd with

the damaged layer is being etched. Thiz study demonstrates how the TNL parameters can affect the formation of damaged

layer and the shaps of 3-D structurs, hence introducing a new process of proximal nanolithography in aqueous solution.
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Fig. 1 Scheme of experimental setup for TNL in aqueous
solution
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Fig. 2 Process model of TNL method in aqueous solution

..W..“._,.._M.ail 0.08° 0.23° E“
7anm/s 20nmys
Fig. 3 (a) AFM topography image of nanostructure
prepared by the TNL method in 5mass% KOH solution.
The speed in the y-dir. was changed from 78 to 20 nm/s
after modifying half of the area. (b) Cross-sectional
topography trace of the line marked A-A' in (a).
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Fig. 4 Formation mechanism of
protruded layer by TNL method. (a)
Enlarged AFM topography image of
single line fabricated with a normal
force of 400uN. {(b) AFM topography
image of protruded area made up of a
series of protuberances.

Fig. 5 Cross-sectional TEM
image of TNL processed area
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Fig. 6 SIMS analysis of TNL processed area
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