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Study on Manufacturing Aspheric Lens Array with High NA using Reflow Phenomenon

W. C. Kim(CISD. YSU), M.B.Lee(Storage. Lab. SAIT),
J. S. Sohn(CISD. YSU), N. C. Park(CISD. YSU), Y. P. Park(Mechanical. Eng. Dept. YSU)

ABSTRACT

Resulting from reproducibility and possibility of mass production. many researches to fabricate micro lens array using
lithography have been developed. However, it stilt remains the level of fabricating compensation lens. Therefore, to realize
the fabrication of lens having high numerical aperture can be the key technology of ultra slim optical system. Reflow
phenomenon have been researched to make lens having high refractive power. And through those researches, the possibility
to fabrication of high refractive power lens has been investigated. In this paper, we analyze the effect of many parameters in
reflow process to get an aspheric shape with high repeatability. And we make possible to estimate shape error, through we
give direct information about decrease in volume of photoresist.
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Fig. | Parameters in single surface lens Design
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Fig. 2 Estimated Relation between Sag height and NA.
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Fig. 3 Fabrication Process for Micro lens Array
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Table. 1 Procedure of PR Spread and Soft Bake

Step Condition Time
| 500rpm
1000rpm

500rpm

Operation
N2 Blow-Oft’
HMDS Spread

10sec
20sec

10sec Spread Cycle

1000~1500rpm 30sec Final Speed

30~100° C
20° C
800rpm

50~100" C

¢ Soft Bake

Solvent Evaporation

[3min

15min
20sec

Edge Remove
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17min

2% Soft Bake

52 —e—1linal Speed Duration=30sec
47 #- Final Speed Duration= 40sec
ot #®,
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GCoated PR Thickness

21

2

800 900 1000 1100 1200 1300

Spincoating Velocity

1400 1500 1600
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ig. 4 Variation in Thickness depends on Time and
Rotation Speed.
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Table. 2 Change in Diameter by Exposure Time

Exposure Time 100 sec 110 sec 120 sec

Top(um) 187%2.5 180%£2.0 172£2.0

Bottom(um) 27014.0 25913.0 247+3.5
Slope 1.0 1.05 1.107
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Table. 3 Change in Sag [leight by Retlow Duration

min 2 5 8 10
D=200um | 66.5um | 63.8um | 63.2um | 63.0um
D=400um | 68.2um | 65.5um | 64.9um | 64.8um
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