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A Study on Rapid Fabrication of Micro Lens Array using 355nm
UV Laser Irradiation
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Abstract

Micro lens array(MLA) is widely used in information technology(IT) industry fields for various applications such as a
projection display, an optical power regulator, a micro mass spectrometer and for medical appliances. Recently, MLA have
been fabricated and developed by using a reflow method having the processes of micro etching, electroplating, micro
machining and laser local heating. Laser thermal relaxation method is introduced in marking of microdots on the surface
of densified glass. In this paper, we have proposed a new direct fabrication process using UV laser local thermal-
expansion(UV-LLTE) and investigated the optimal processing conditions of MLA on the surface of negative photo-resist
material. We have also studied the 3D shape of the micro lens obtained by UV laser irradiation and the optimal process
conditions. And then, we made chrome mold by electroplating. After that, we made MLA using chrome mold by hot
embossing processing. Finally, we have measured the opto-physical properties of micro lens and then have also tested the
possibility of MLA applications.

Key Words : Micro Lens Array, Negative Photo-resist, Laser Processing, UV-LLTE(UItra Violet-Laser Local Thermal
Expansion), Chrome Mold, Hot Embossing
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Fig. 4 Pictures of MLA at the laser fluence of, (a) 0.31
Jlem?, (b)0.38 J/cm?
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Fig. 5 Surface profile of MLA at the laser fluence of,
(a) 0.313/cm?, (b) 0.38J/cm?

I

T

)

rﬂ

W -
o, % M
%o

2

E
1o
g
o%
oZL‘
Ho
oo T
i

e M
do e
=

n}m Moot X oale 2 22 O X

[
Gl

Lo 2
>

A MLA & xﬂ?‘# Skl T}, 4em x 4cm 2
EE AR o1 E AR 2awglon o
HESH MLA & IF B5E w7 94
d u} | o] E (Chrome sulfamate) &<l 12 A7+
daurt S43FAY A5S TE S v,

of 2ol AT FAE o AlE (acetone)ol 6 A

oﬁ o e



355nm UV o] A& o] &3

WNanoSystem

¥ Ou Prome

Xow. Prome

NanoSystem N

2.3

(b)
Fig. 6 Surface profile of MLA chrome mold at the
laser fluence of, (a) 0.31J/cm?, (b) 0.38J/cm?
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Fig. 7 Surface profile of poly carbonate MLA at the
laser fluence of, (a) 0.31J/cm?, (b) 0.38J/cm?
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