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Abstract

Lightguide plate is the core component of the light source of liquid crystal display (LCD), and its
performance directly affects the imaging quality of LCD. At present, the research of scattering dot
is mostly based on the hemispherical dot. In actual production, the shapes of scattered dot ma-
chined by two-dimensional parallel mechanism laser are semi ellipsoid with different sizes in or-
der to improve the processing efficiency. Therefore, the existing research results are not accurate
enough. In this paper, optical properties of scattering dot with difference shapes were analyzed;
the simulation model of light guide plate was established based on Trace Pro Software; and the in-
fluences of different dot shapes on the uniformity and luminous flux were researched. The results
indicate that when the dot shape is prism, cone, hemisphere and semi-ellipsoid, the optical flux of
the guide plate is 1829.1 W/m?, 2799.6 W/m?, 3120.4 W/m? and 3505.5 W/m?, respectively, which
increases successively. According to the optimized dot distribution design, the uniformity is the
largest when the scattered dots are semi-ellipsoid, which can reach 91% and can be well adapted
to the existing production platform. The results of this study have certain guiding significance for
the actual production, which is helpful to improve the yield and reduce the production cost of
guide plate.
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Figure 1. The light transmission path diagram of the inner light guide plate
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Figure 2. Machining equipment appearance drawing
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Figure 3. Schematic diagram of the model
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Figure 4. Schematic diagram of dot distribution
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Figure 5. Simulation irradiation map of prism-shaped
scattered dots
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Figure 6. Simulation irradiation map of cone scattered dots
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Figure 7. Simulation irradiation map of semicircular
spherical scattering points
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Figure 8. Simulation irradiation map of semi-ellipsoidal
scattered dots
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Table 1. Simulation results parameters of different dot shapes
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Prism Cone Semicircle bal Semi ellipsoid
Uniformity 78% 81% 90% 91%
Luminous flux (W/m?) 1829.1 2799.6 31204 3505.5
Failure width (mm) 2 2 2 2
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