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Excimer Laser Micromachining of Polymers Assisted by Liquid
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Department of Mechanical Engineering, POSTECH

Abstract

Previous studies demonstrated that laser ablation under transparent liquid can
result in ablation enhancement and particle removal from the surface. Although
the ablation enhancement by liquid is already known for semiconductor and
metal, the phenomena of polymer ablation have not been studied. In this work,
the liquid-assisted excimer laser ablation process is examined for polymer
materials, such as polyethylene terephthalate (PET), polymethyl methacrylate
(PMMA) with emphasis on ablation enhancement and surface topography. In the
case of PET and PMMA, the effect of liquid is analyzed both for thin water film
and bulk water. The results show that application of liquid increases the ablation
rate of PMMA while that of PET remains unchanged even in the liquid-assisted
process. However, the surface roughness is generally deteriorated in the
liquid-assisted process. The surface topography is found to be strongly dependent
on the method of liquid application, i.e., thin film or bulk liquid.
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Fig. 2 Examples of micro-structures produced
with mask projection method in
PET at laser fluence (F): 2.1J/cm?
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Fig. 3 Ablation rate vs. laser fluence: (a)
dry and (b) liquid—film-assisted
ablation of PMMA, and (c) dry and
(d) liguid-assisted ablation of PET
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(b) PMMA after 10 laser irradiations
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Fig. 6 Surface topography obtained (a) dry
and (b) liquid pool processes of
PET, (c) dry and (d) liquid pool
processes of PMMA at F= 1.9 J/cm®
with 50 pulses
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F= 1.9 J/cm?
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