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Rapid Manufacturing of Laser Micro-Patterning Using Fixed Masks

B. S. Shin and J. Y. Oh
ERC/NSDM, Pusan University

Abstract

The technologies of laser micromachining are changed toward more complex-
micropatterning, from the micro circle-shaped hole drilling to the micro arbitrary-
shaped hole drilling. In this paper, the fundamental experiments by using DPSS
3rd harmonic Nd:YVO, laser(A=355nm) were carried out in order to obtain the
feasibility of flexible micropatterning by various fixed masks. Fixed masks and
Galvano scanners were investigatde to make micro patterns. From these
experimental results, micropatterns on PEN film were rapidly manufactured in
large area.
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Fig. 1 Laser system (a)Photo of laser optics,
{b)Schematic diagram



17 wpx=Fel o dolA wAAEd HE A% 19

Fig. 2 Various fixed mask patterns (a)Slit
type, (b)Triangle type, (c)Crisscross
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Table 1 The specifications of laser

DPSS Laser

Wavelength 355 nm
Average power 0.1-5.0 Watt

Pulse length 20 nsec
Repetition rate 30-100 kHz

Mode M? <1.25 TEMoo

Beam diameter 2 mm
Beam divergence <0.5 mrad

Table 2 The specifications of PEN film

PEN film
Thickness 25 gm
Density 1.36 g/cm?
Rougness 35 nm
Haze 4 %
Light Transmission 87 %
Glass Transition Temp. 123 C
Melting point 266 C
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Fig. 4 Slit-Pattern shapes (a)Beam shape
passed through fixed mask, (b)Micro
patterns at low resolution, (c)Micro
patterns at high resolution
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(c)

Fig. 5 Crisscross-Pattern shapes (a)Beam
shape passed through fixed mask,
(b)Micro patterns at low resolution,
(c)Micro patterns at high resolution
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Fig. 6 Triangle-Pattern shapes (a)Beam
shape passed through fixed mask,
(b)Micro patterns at low resolution,
(c)Micro patterns at high resolution
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