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The Effect of Process Condition in Nano-molding on the
Property of SAM (self-assembled monolayer)

Namseok Lee, Jeongwon Han, Shinill Kang

Abstract

In this study, SAM (self-assembled monolayer) was applied as an anti-adhesion layer in the nano molding process, to
reduce the surface energy between the nano-stamper and the moldeded polymeric nano patterns. Before depositing SAM
on the stamper, the nickel stamper was pretreated to remove oxide on the nickel stamper surface. Then, using the solution
deposition method, alkanethiol SAM as an anti-adhesion layer was deposited on nickel surface. To examine the
effectiveness of the SAM deposition on the metallic nano stamper, the contact angle and the lateral friction force were

_measured at the actual processing temperature and pressure for the case of nano compression molding and at the actual
UV dose for the case of nano UV molding. The surface energy due to SAM deposition on the nickel nano stamper
markedly decreased and the high hydrophobic quality of SAM on the nickel stamper maintained under the actual molding

environments.
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Fig. 1 Schematic structure of n-dodecanethiol
monolayers (CH,;(CH,),SH) deposited on
the nickel stamper
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Fig. 2 SAM deposition process on nickel nano-
stamper using solution deposition method, and
nano-molding process with SAM deposited
nickel stamper
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Table 1 Comparison of surface properties between the
bare nickel stamper and the SAM deposited
nickel stamper

Bare nickel SAM deposited
stamper nickel stamper
Contact angle (*) 70.37 ‘ 109.22
Wet energy (mN/m) 24.46 -23.97
Lateral friction force 0.0969 0.0605

(eV)
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