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Optimization of Optical Structure of Lightguide Panel for Uniformity Improvement of Edge-lit Backlight
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Optical simulation methods were applied to the edge-lit LED backlight for LCD TV applications in order to optimize the optical
structure of the light guide plate(LGP), and thus to improve the uniformity properties by removing the bright spots caused by LED’s.
The edge-lit LED backlight consisted of three white LED’s with a lamp cover, a light guide plate, and a reflection film. When
there was no pattern on the entrance side surface of the LGP, the illuminance uniformity was sensitively dependent on the distance
d between the LED and the entrance surface. The illuminance uniformity increased with d but its increasing rate slowed down

when d was beyond ~ 1.5 mm. When micro-patterns such as a lenticular lens array (LLA) or a serration pattern were formed on
the entrance surface, the illuminance uniformity was improved substantially even for the case of very small d. At the same simulation
condition, the lightguide with serration pattern showed a better uniformity than that with LLA pattern. Additional improvement
could be achieved by changing the refractive index of the micro-patterns. These results suggest that using micro-patterns is a very
effective way to reduce the bright spots due to their refracting function for the concentrated incident rays onto the LGP.
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FIG. 1. (a) A 3-dimensional schematic figure of the designed LGP, (b) scattering dot patterns formed on the bottom surface of LGP, (c) a
schematic figure showing the distance denoted as d between the LGP and the LED.

(a)
FIG. 2. (a) The schematic figure, (b) the luminous intensity distribution, and (c)the emitting spectrum of the adopted white LED.
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FIG. 3. (a) The lenticular lens array (LLA) and (b) the serration
pattern formed on the entrance surface of LGP facing three LED’s.
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FIG. 4. Traced rays depending on the shape of the entrance surface of LGP: (a) A flat surface, (b)a surface with LLA, and (c)a surface with

the serration pattern.
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FIG. 5. A pixel structure drawn on the upper surface of LGP for
calculating illuminance uniformity.
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FIG. 6. Illumination distributions obtained on the upper surface
of LGP when (a) CCFL and (b) LED was adopted as a light
source.
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FIG. 7. Illumination distributions obtained on the upper surface of
LGP when the distance d is (a) 0 mm, (b) 1 mm, and (c) 3 mm
for the flat entrance surface.
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FIG. 8. Illumination distributions obtained on the upper surface
of LGP when the distance d is (a) 0.5 mm, and (b) 1.5 mm for
the entrance surface with LLA.
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FIG. 10. Illumination distributions obtained on the upper surface

of LGP when the apex angle a is (a) a=70°, (b) a=100°, (c) a=
120° for the entrance surface with the serration pattern.
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FIG. 11. The dependence of the illuminance uniformity (%) on
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TABLE 1. The dependence of the illuminance uniformity (%) on
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TABLE 2. The dependence of the illuminance uniformity (%) on
the refractive index of micro-patterns formed on the entrance
surface of LGP
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FIG. 12. The dependence of the illuminance uniformity (%) on
the refractive index of micro patterns formed on the entrance
surface of LGP.
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