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A Study on the Effect of Optical Characteristics in 2 inch LCD-BLU
by Aspect Ratio of Optical Pattern : I. Optical Analysis and Design

C. J. Hwang, Y. B. Ko, J. S. Kim, K. H. Yoon

Abstract

LCD-BLU (Liquid Crystal Display - Back Light Unit) is one of kernel parts of LCD unit and it consists of several
optical sheets(such as prism, diffuser and protector sheets), LGP (Light Guiding Plate), light source (CCFL or LED) and
mold frame. The LGP of LCD-BLU is usually manufactured by forming numerous dots with 50~200 um in diameter on it
by etching process. But the surface of the etched dots of LGP is very rough due to the characteristics of the etching
process during the mold fabrication, so that its light loss is high along with the dispersion of light into the surface.
Accordingly, there is a limit in raising the luminance of LCD-BLU. In order to overcome the limit of current etched dot
patterned LGP, optical pattern design with 50um micro-lens was applied in the present study. The micro-lens pattern
fabricated by modified LiGA with thermal reflow process was applied to the optical design of LGP. The attention was paid
to the effects of different aspect ratio (i.e. 0.2~0.5) of optical pattern conditions to the brightness distribution of BLU with
micro-lens patterned LGP. Finally, high aspect ratio micro-lens patterned LGP showed superior results to the one made by
low aspect ratio in average luminance.

Key Words : Injection Molding (A} 3 &), LGP (Light Guiding Plate, 5-33), Optical Design (334 7)),
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(b)
Fig. 2 SEM and optical microscope images of (a)
etched dot and (b) micro-lens patterns.
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Fig. 3 Simulation model of micro-lens patterned LGP
by SPEOS.
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Fig. 4 Measurement method of (a) spatial luminance
and (b) angular luminance.

Fig. 5 The scale for (a) spatial luminance and (b)
angular luminance.
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Fig. 6 Simulation result of {a) spatial luminance and

(b) angular luminance in positive micro-lens
patterned LGP.

h=25 um

Fig. 7 Simulation result of (a) spatial luminance and
(b) angular luminance in negative micro-lens
patterned LGP.
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Table 1 Simulation result of luminance and optical
quality in positive micro-lens patterned LGP

Positive patterned LGP
Pattern height (um) | 10 15 20 25
Contrast 024 | 024 | 0.22 | 0.24
Average luminance
. 1786 | 3470 | 3641 | 3818
(nit)
Luminance 62 6 64 61
uniformity (%)
Cocfficient of light

21 42 4
utilization (%) 3 46

Viewing angle (°) 32 20 23 21

Table 2 Simulation result of luminance and optical
quality in negative micro-lens patterned LGP

Negative patterned LGP
Pattern height (um) | 10 15 20 25
Contrast 025 | 031 | 045 | 0.57
Average luminance
(nit) 4909 | 5649 | 5955 | 6053
Luminance 60 52 36 57
uniformity (%)
Coefficient of light

58
utilization (%) 65 | 68 | 69

Viewing angle (°) 30 30 30 30
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