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Abstract: In this study, the change of optical characteristics was studied according to the micro optical pattern provided by

photo lithography followed by thermal reflow process. The shape and luminance variation with micro pattern was evaluated

by SEM and spectrometers. Also, we analyzed the luminance characteristics using the 3D-optical simulation (Optis works)

program. As a result, we found that the radius of curvature(R) in micro pattern is decreased up to 77%(150C) compared

to the radius of curvature at the condition 100°C, which is caused by efficient reflow of organic material without chemical

changes. The highest enhancement of brightness with optimum micro pattern was obtained at the condition of 120T

reflow process. The brightness gain with optical micro patterns is more than 15% at the condition of R=16.95 um, ©

=77.14° compared to original optical source. The results of light simulation with various radius of curvature and side angle

of pattern shows the similar result of experiment evaluation of light behavior on optical micro patterns. It is regarded that

the more effect on light enhancement was contributed by side angle which is effective factor on light reflection, rather

than the curvature of micro-patterns.
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Table 1. Photo-lithography process condition.

Process Condition
Spin speed 500 RPM, 40 sec
Soft Bake 110C, 1 min
Exposure 7 sec(133 m))
Post Exposure o .
Bake(PEB) 110C, 1 min
Develop 2 min 23 sec
100C, 1107C,
Reflow Temperature 120°C, 150°C
w
Mask
innnnnl {
Glass Glass
Photoresistcoating ~ UVexposurebyusing  Pattem shape
by using spincoating  mask after soft bake formation
Glass
Pattem formation by Micro—lens pattern formation

using develop after PEB- by using thermal reflow

Fig. 1. Photo-lithography process.
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Fig. 2. Optical characteristics measurement. (a) structure, (b)

side brightness measurement mold, (c) reference pattern shape.
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Fig. 3. Optical simulation process.
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Fig. 4. Shape variation with thermal reflow temperature. (a)
reference(reflowX), (b) reflow 100C, (c) reflow 120TC, and
(d) reflow 150C.
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Fig. 10. Pattern shape and illuminance variation. (a) reference
(R=41.44), (b) R=23.16 (100C), (¢) R=16.95 (120T), and (d)
R=9.75 (150C).
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