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Improving the color gamut of LCD by a filter based
on metal-dielectric-metal structure

SUN Yan, ZHANG Chi, LI Xiao-shuai, YANG Yan-ling, MA Hong-mei, SUN Yu-bao”~
(Department of Applied Physics, Hebei University of Technology . Tianjin 300401,China)

Abstract: In order to improve color gamut of the LLCD, a filter based on TiO,-Ag-TiO;-Ag-glass
structure is added in the backlight unit to optimize the backlight spectra. The proposed filter can only
transmit the red, green and blue light in visible light range, while reflecting other color light. The
effect of a filter on the color gamut of LCD is simulated by TechWiz 1D software. When the proposed
filter integrated with pc-WLED, KSF-LCD and QD backlight, the color gamut of LCD can be im-
proved from 72% to 102.6% NTSC, from 92.3% to 113.8% NTSC, and from 104.3% to 119.9%
NTSC, respectively. When the incident angle of light increases from 0° to 40°, the color gamut with
three backlight changes a little. The simulation results show that the filter based on MDM structure
has a smaller angle dependence, so it is a very effective method to realize wide color gamut LCDs.

However, the light utilization rate is very low, and the light efficiency of the three backlights is
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26.5%., 35.4%, and 40.7% , respectively.
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Tab.1 Color gamut of LCD without the filter for various backlight
pc-WLED KSF-LED Quantum dots
x y y x y
R 0.628 0 0.356 7 0.663 5 0.325 8 0.693 8 0.300 7
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pc-WLED KSF-LED Quantum dots
G 0.303 4 0.641 4 0.250 9 0.685 2 0.222 2 0.713 2
0.149 3 0.074 5 0.145 2 0.071 7 0.143 1 0.082 6
Color gamut 72.0% 92.3% 104.3%
x2 AEABXRETHRMEBESERES LCD &I

Tab.2 Color gamut of LCD with the filter for various backlight

pc-WLED KSF-LED Quantum dots
x y y x kY
0.648 1 0.294 6 0.681 2 0.290 4 0.707 6 0.282 3
G 0.206 2 0.742 4 0.191 6 0.756 5 0.180 4 0.766 0
0.155 8 0.058 6 0.151 7 0.058 8 0.149 4 0.074 4
Color gamut 102.6% 113.8% 119.9%
NTSC, ¥ 07 2.3%; %} T- KSF-LED 75 )t . 125
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Tab. 1 Optical efficiency of LCD with the filter for

various backlight

pc-WLED KSF-LED  Quantum dots
Efficiency 26.5% 35.4% 40.7%
4 % 7w
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