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Optimization of the Optical design and processes condition for Light Guide Plate
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Abstract

A Dbacklight module is the light source of a TFT-LCD system. The light magnitude and
distribution of the display is mainly dominated by light guide plate. There are three major stages for
developing a light guide plate, and these three are correlated with the quality of the light guide plate.
For example, an optical pattern design for achieving high brightness and high uniformity may not
have the expected optical quality with the dimension instability caused in the molding process. In
this thesis, a 2.5 V-cut pattern wedge-type light guide plate (56.1 mm in length, 45.75mm in width,
2.3mm to 0.9mm in thickness) was studied and injection molded with optical class PC resin. A total
solution for light guide plate development was built including analysis, design, molding, and
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measurement in this thesis. The optical characteristics and micro pattern were analyzed and
designed with Trace Pro commercial software; molding tool design and mold flow analysis were
done using Moldex 3D software, through Moldex 3D analysis, proper initial molding parameters
can be found; mold cavity was manufactured with V-cut machine; the dimension and surface
qualities of the molded light guide plate was measured with surface profiler; after assembling the
molded light guide plate with a commercial LCD system, brightness and uniformity were measured
and calculated by a 6-axes luminousness measurement system. Besides, the effects of different
molding parameters, such as injection speed, V-P switching position, holding pressure, holding time,
cooling temperature, cooling time, and melt temperature, were studied using Taguchi method, the
results of the DOE were implemented in molding the of designed light guide plate.

In this study, it was found that V-cut pattern and the warpage of light guide plate play the most
important roles in optical qualities. To achieve higher V-cut pattern precision, it requires higher
molding pressure to fill the melt into cavity. Without enough filling and packing pressures, the V-cut
pattern on the cavity can not been fully copied and the part is easy to warp after demolding, and that
is the main reason of less brightness of the light guide plate. To achieve high V-cut pattern precision
and higher brightness of the light guide plate, higher melt and cooling temperatures with multi-stage
packing to fill the mold with uniform pressure is crucial. In this thesis, a development process for
small size light guide plates was studied, the results of this study can be a good reference for
developing larger size light guide plate.

Key word: Light Guide Plate, optics to design , Optimization of Processes Condition ,V-Cut.
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