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A Basic Study of replication and brightness for micro injection
molding with ~50 um micro-lens pattern mold

C.J. Hwang, Y. B. Ko, Y. M. Heo

Abstract
Micro-lens patterned micro-mold fabrication method for Light Guiding Plate(LGP), kernel part of LCD-BLU(Back
Light Unit), was presented. Instead of erosion dot pattern for LGP optical design, micro-lens pattern, fabricated by LIGA-
reflow process, was applied. Optical pattern design method was also developed not only for negative pattern LGP, but
also positive pattern LGP. During injection molding process, experimental study was conducted to improve replication
quality and brightness of ~50um micro-lens pattern mold. The effect of mold temperature for the replication quality of

micro-lens array was studied.

Key Words : Micro Mold, Micro-lens Pattern, LCD(Liquid Crystal Display), LGP(Light Guiding Plate), LIGA-reflow
Process, Photo Resist, Electroplating.
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Fig. 1 Schematic diagram for LIGA-reflow process.
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Fig. 2 50um mico-lens patterned micro-mold(negative

pattern mold: (a) mold, (b) SEM image, positive
paitern mold: (d) mold, (¢) SEM image)
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Fig. 3 Injection molding machine & Mold on injection
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Fig. 4 SEM image of injection molded LGP ((a),(b):
positive pattern, (c),(d): negative pattern)

Fig. 5 Non-contact 3D Measuring System Mitaka NH-

3N (resolution x,y: 0.1um, z: 0.01um).
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Fig. 6 Profile of one of micro-lens in positive pattern
LGP: mold temperature with (top) 60°C,
(middle) 65°C, (bottom) 70°C.
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Fig. 7 Profile of one of micro-lens in negative pattern
LGP: mold temperature with (top) 60°C,
(middle) 65°C, (bottom) 70°C.
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Table 1: Comparison of measured brightness

Micro-lens LGP Etching-LGP

max.

Brightness 6,349 cd/m2 3,927 cd/m2
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