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Nanoprobe-based Mechano-Chemical Scanning Probe Lithography Technology
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Abstract

With the advancement of micro-systems and nanotechnology, the need for ultra-precision fabrication

techniques has been steadily increasing.

In this paper, a novel nano-structure fabrication process that is

based on the fundamental understanding of nano-scale tribological interaction is introduced. The process,
which is called Mechano-Chemical Scanning Probe Lithography (MC-SPL), has two steps, namely,

mechanical scribing for the removal of a resist layer and selective chemical etching on the scribed regions.

Organic monolayers are used as a resist material, since it is essential for the resist to be as thin as possible in

order to fabricate more precise patterns and surface structures.

The results show that high resolution patterns

with sub-micrometer scale width can be fabricated on both silicon and various metal surfaces by using this

technique.
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Fig. 1 Schematic diagram of the mechano-chemical
nanolithography process
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Table 2 Critical loads and Hertzian contact pressures
with respect to the SAM coated surfaces

Hertzian contact
pressure

3.9~4.3 GPa

Workpiece
material

FDTS/Si(100)

Critical load

1.5~2 uN

HDT/Au 1~1.5 uN 2.8~3.3 Gpa

Cu oxide : ~2 nN ~400 Mpa

HDT/Cu

Cu fresh : ~1 uN ~3.4 Gpa
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Fig. 2 Micro-letters on HDT/Cu surfaces written by
using MC-SPL process; (a) Korean characters,

and (b) Chinese characters
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Fig. 3 SEM image of a micro-grid with 4 um spacing
fabricated on HT/Cu surface (size : 24(w) x 24(1)
x 0.2 (h) (um))
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Fig. 4 Nano-patterns on FDTS/Si surface with 2 um
spacing (pattern width ~350nm, depth~180nm)
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Fig. 5 Nano-patterns on HDT/Ag surface with 1 um
spacing (pattern width ~500nm, depth~160nm)
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