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Micromachining Thin Film Using Femtosecond Laser Photo Patterning Of
Organic Self-Assembled Monolayers

Moojin Choi”, Wonseok Chang’, Jaegu Kim", Sunghak Cho", Kyunghyun Whang”

ABSTRACT

Self-Assembled Monolayers(SAMs) by alkanethiol adsorption to thin metal film are widely being investigated for
applications as coating layer for anti-stiction or friction reduction and in fabrication of micro structure of molecule and
bio molecule. Recently, there have been many researches on micro patterning using the advantages of very thin
thickness and etching resistance of Self-Assembled Monolayers in selective etching of thin metal film. In this report,
we present the several machining method to form the nanoscale structure by Mask-Less laser patterning using
alknanethiolate Self-Assembled Monolayers such as thin metal film etching and heterogeneous SAMs structure

formation.
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Fig. 1 Schematic diagram of self-assembled monolayers
2. Self-Assembled Monolayers
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2.2.3 Thiol solution Preparation
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Table 1 Process conditions of SAMs
. Concentration | Temperature Time
Material .
(mM) (©) (Days)
DDT 2 20 1
oDT 2 34 1
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3.2.1 Patterning of Thin Metal Film
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Fig. 2 Schematic diagram of lithography system
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Fig. 3 Process flow of micromachining thin metal film

3.2.2 Heterogeneous Structure Formation
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Fig. 4 Process flow of heterogeneous structure formation
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Table 2 Optical Structure of SAMs

. Measured Film Theoretical Film
Material . )
Thickness (A ) Thickness (& )
DDT 13.0+0.8 17
ODT 30.3+0.9 23
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Fig. 5 Absorption Curve for SAMs
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Fig. 6 AFM 3D image of the line pattern of DDT

Fig. 7 AFM 3D image of the line pattern of ODT
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Fig. 9 AFM 3D imagg of the line pattern of DDT
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Fig. 10 Line width measurement of the line pattern of
DDT in AFM
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Fig. 11 LFM image of the line pattern
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