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Micro Lens Arrays (MLAs) are modeled after insect eyes and comprise a (50-150)

Received 16 April 2024 micrometer-sized array of lenses with multiple applications. We used photoresists
Revised = 25 May 2024 (PR) in MLA construction to improve cost-efficiency over conventional methods.
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Reflow processes at temperatures beyond the glass- transition (glassy to rubbery
state temperature) are used to mold lens shapes, making reflow ideal for shape
Keywords: reassembly. PR reflow in MLA production is rapidly adaptable, cost-effective and
MLA(microlens array) ensures uniform lens shapes in large-scale production. Experimental results show
Thermal reﬂf’w process that, at constant temperatures, the lens curvature and height vary with reflow time.
Glass transition temperature We empirically analyzed the influence of temperature and time on MLA curvature
Curvature and height characteristics during reflow and proposed an approach to manipulate
lens shape for desired focal lengths. Precise MLA fabrication offers insights into
optimal process selection based on desired lens shapes in MLA production.
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Fig. 1 Chrome plating mask used in the exposure process (a)
Diameter, pitch, and overall size of the chrome mask (b)
Chrome mask image taken through laser confocal
microscopy (c) Distance between circular plated chrome
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Fig. 2 Schematic diagram of the microlens amray creation process
(a) Spin coating of AZ-4620 photoresist on a glass
substrate (b) Exposure process through chrome plating
mask and collimated LED (c) After the exposure process,
parts that reacted to UV light are removed to create a
cylindrical structure (d) Shape reassembly through reflow
using a hot plate
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Fig. 3 Change in shape of structure through reflow (a) Reassembly
of the cylindrical structure into a lens shape through reflow
(b) Shape control variables of the microlens amray created
through the reflow process
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Fig. 4 Comparative analysis of MLA formed via initial pillar

formation and reflow process (a) Alteration in pillar
height pre-reflow and MLA height change post-reflow
relative to temperature, (b) Diminution in height and
curvature due to temperature elevation during reflow
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Fig. 5 Analysis of pillar amay and MLA using fluorescence
microscopy (a) Image captured with a fluorescence
microscope showing the pillar array before the reflow
process (b) Visualization of light gathering through
MLA formation after the reflow process (c¢) Visual
representation of the upper section of the pillar aray and
MLA (d) Enhanced light-gathering visualization of the
pillar array and MLA accentuated using black & red
image processing
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