1270 WEAARREEY A, A28 A9E, pp. 12710~1275, 2004
HEZY oA Ar|zguteS 0|48 Y25 ey

AT . EHREC . AT . M . HHE

—

(20043 29 13¥ 4, 20043 7€ 149 AAER)

Nanoscale Patterning Using Femtosecond Laser and Self-assembled
Monolayers (SAMs)

Wonseok Chang, Moojin Choi, Jaegu Kim, Sunghak Cho and Kyunghyun Whang

Key Words: Femtosecond Laser() £%#]©|A), Near-Field Scanning Optical Microscope(Z3 33
"] 7), Self-Assembled Monolayers(A+7]Z ¥}, Nano-Scale Patterning(V}:=27A1Y
HE )

Abstract

Standard positive photoresist techniques were adapted to generate nano-scale patterns of gold
substrate using self-assembled monolayers (SAMs) and femtosecond laser. SAMs formed by the
adsorption of alkanethiols onto gold substrate are employed as very thin photoresists. Alkanethiolates
formed by the adsorption of alkanethiols are oxidized on exposure to UV light in the presence of air
to alkylsulfonates. Specifically, it is known that deep UV light of wavelength less than 200nm is
necessary for oxidation to occur. In this study, ultrafast laser of wavelength 800nm and pulse width
200fs is applied for photolithography. Results show that ulirafast laser of visible range wavelength can
replace deep UV laser source for photo patterning using thin organic films. Femtosecond laser coupled
near-field scanning optical microscopy facilitates not only the pattemning of surface chemical structure,
but also the creation of three-dimensional nano-scale structures by combination with suitable etching

methods.
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Fig. 1 Schematic diagram of self-assembled mono-
layers(SAMs)
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Fig. 2 Absorption coefficients of Dodecanethiol(DDT)
and Octadecanethiol ODT) for various laser
wavelengths
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Fig. 3 AFM analysis of the line pattern of (a)
DDT and (b) ODT coated Au substrates
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Fig. 6 Nanoscale patterning results on Au substrates
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