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Study on Properties of Self-Assembled Monolayer as
Anti-adhesion Layer on Metallic Nano Stamper

S. Choi, S. Kang

Abstract

In this study, application of SAM (self-assembled monolayer) to nano replication process as an
anti-adhesion layer was presented to reduce the surface energy between the nano mold and the replicated
polymeric nano patterns. The electron beam lithography was used for master nano pattems and the
electorforming process was used to fabricate the nickel nano stamper. Alkanethiol SAM as an
anti-adhesion layer was deposited on metallic nano stamper using solution deposition method. To analyze
wettability and adhesion force of SAM, contact angle and LFM (Lateral Force Microscopy) 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. It was found that the surface energy due to
SAM deposition on the nickel nano stamper markedly decreased and the quality of SAM on the nickel
stamper maintained under the actual molding environments.
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Table 1 Parameters of molding processes

Injection Hot i
molding embossing UV molding
_ o Room
Temp. | 180~250T | 100~200C |
8~10MPa : | &MPa: 10mm _
Pressure | jyp-RAM | Tine width
UV dose - — 400mJ/crt

(2) (b)
Fig. 1 Contact angle of (a) bare Ni and (b) SAM on
Ni
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Table 2 Comparison bewteen bare Ni and SAM on Ni

bare Ni SAM on Ni

Contact angle 70.37° 109.22°

Wetting energy 2446mN/m -23.97mN/m

Lateral force 0.096%V 0.0605eV

QA AN

(a) 26TC (b) 100TC (c) 150TC
\Q 0\ €2
(d) 200TC (e) 250TC (f) 300TC

Fig. 2 Water contact angle as function of maximum
molding temperature; SAM on Ni was cooled
at room temperature after heated at different
maximum molding temperatures for 5 minutes

bid
H

e
2
&

e
a
L3

Contact angle
e
H

e
8
Lateral friction force {eV)

204 —0— Contact angle
- @- Latoral friction force

v T - v v T
50 10 15 200 2% 300
Temperature

Fig. 3 Water contact angle and lateral friction force
as function of  maximum molding
temperature; SAM on Ni was cooled at
room temperature after heated at different
maximum molding temperatures for 5
minutes
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Fig. 4 Lateral friction force with different normal
force of LFM of bare Ni and SAM on Ni
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Fig. 5 Water contact angle as function of UV
exposure time
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Fig. 6 Water contact angle and lateral friction force
as function of UV exposure time
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