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Design and Fabrication of Microlens Illuminated Aperture Array
for Optical ROM Card System
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Abstract

An optical ROM card system which using an optical probe array generated by Talbot effect was proposed as
new robust storage solution. To improve the optical density and to decrease the power consumption of the system, it
is very important to make the spot sizes of optical probes smaller as well as to increase the optical efficiency from
the light source to optical probes. In this study, a microlens illuminated aperture array for generating high efficiency
optical probe array with sma.l beam spot was designed and fabricated using monolithic lithography integration
method. The maximum intensity of optical probes of microlens illuminated aperture array increased about 12 times
of that of aperture array, and the full width half maximum of the optical probe at Talbot plane generated by

microlens illuminated aperture array was 0.77um.
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Fig. 1 Concept of optical ROM card system
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Fig. 2 Principle of macro-cell scanning
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Fig. 3 Schematic of microlens illuminated aperture
array
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Fig. 5 Simulated results of (a) cross sections of the
three-dimensional intensity distributions and
(b) intensity distribution at aperture plane
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Fig. 6 Normalized energy through aperture hole
versus (a) defocus and (b) misalignment.
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Fig. 7 (2) SEM image and (b) AFM image of wet-
etched aluminum aperture array with high
etch bios.

Fig. 8 SEM images of aluminum aperture hole
array with hole height of 200nm, hole size of
0.93pum, and pitch of 15um
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Fig. 9 Picture of monolithic lithography integration
system
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Fig. 10 (a) SEM image and (b) 3D-surface profile of
UV-transparent mold
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Fig. 11 SEM images of integrated microlens array

with sag height of 2.68um, pitch of 15um
and array size of 1000x1000
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Table 1 Comparison of geometrical properties between

design values and measured values

Design value  Measured value

Diameter of lens 14 pm 14 um
Sag height 2.86 um 2.68 uym
Radius of
curvature 10.0 pm 10.48 pm
Pitch 15 pm 15 pm
Substrate thickness 21.32 um 2243 um
A/10
Surface roughness (=405nm) 541 nm
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Fig. 12 Measured images of optical probes
generated by Talbot effect by (a)aperture
array and (b) microlens illuminated aperture
array
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Fig. 13 Normalized intensity profile of probe of
microlens illuminated aperture array at (a)
focal plane and (b) Talbot plane using a fight
source with wavelength of 405nm
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