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Influence of Micro-Pattern Replication Ratio of Injection-
Molded Light Guide Plate on Optical Aspect of LCD
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Abstract
Accurate optical texturing of light guide plate over the entire surface area is an important technical issue in LCD TV
industry. Injection molding process has the potential to produce large light guide plates having highly efficient optical
textures such as micro-prism array. This study is focused on the effect of the degree of replication of the micro texture of
the 40” injection molded light guide plates on the overall optical performance of the display panel. Measured replication
ratios of the micro-textures formed with three different types of injection molding process were considered in the
modeling of prismatic micro segment array. Optical simulation was conducted and results were discussed.
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Fig. 1 Measuring points of replication of injection
molded textures
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Fig. 2 Definition of the texture replication
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Fig. 3 Measurement of replication ratio of textures
produced by IM, ICM, RHCM processes
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Fig. 4 Optical simulation model of 40” size LCD with
LED backlight
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Fig. 5 Density distribution of prism segment micro
textures for 40” size light guide plate
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Fig. 6 Replication ratio distribution of micro textures
for 40” light guide plate
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Fig. 7 Optical simulation results of luminance
distribution

Table 1 Optical simulation results

Average Luminance Relative
replication | uniformity luminance
ratio
Ideal case 100% 94.1% 100%
IM 17.3% 55.8% 49.6%
ICM 65.6% 76.6% 90.3%
RHCM 98.8% 94.0% 99.8%
e i - i
Lumn, Uniformity = Min lum. over illumination surface (3)

Max lum. over illumination surface
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Fig. 8 Luminance uniformity and relative luminance
vs. average replication ratio
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