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Abstract

In this paper, in order to achieve slim and light liquid crystal display, we examine the optical conditions
that can obtain uniform light with higher optical efficiency over whole light guide plate (LGP) through sim-
ulation. Furthermore, to overcome the issues of hot spot in front of red, green, and blue light emitting diodes
(RGB LEDs) source and non-uniform color mixing, we propose four shaped color mixing bars tied up with
the LGP and check the optical characteristics of the LGP with them by simulation. Consequently, we could
know the optical conditions of improving optical efficiency and optical uniformity in the LGP through the
optical design. Also we confirmed that the issues of the hot spot and non-uniform color mixing in edge
type LED could be solved by using the A-shaped window color mixing bar.
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Fig. 1. Optical structure of LGP used in the simulation.
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Fig. 2. Structure of backlight unit with color mixing bar.
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Fig. 3. Characteristics of optical wavelengths of RGB
LEDs used as light source.

R
A

Fig. 4. 3-Dimensional shape of the color mixing bar
used in the simulation.
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Fig. 5. Optical efficiency according to the refractive
index of the bottom substrate.
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luminance chart showing hot spot (b) color
coordinate showing separated colors.
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Fig. 10. When U-shaped color mixing bar is used, (a) spacial luminance chart and (b)color coordinate, when M-
shaped color mixing bar is used, (c) spacial luminance chart and (d)color coordinate, when N-shaped color

mixing bar is used, (e) spacial luminance chart and (f) color coordinate, and when A-shaped color mixing
bar is used, (g) spacial luminance chart and (h) color coordinate.
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