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Abstract: To overcome the deficiencies in color gamut of the common Liquid Crystal display system, a
wide color gamut liquid crystal display system is designed with white and emerald light-emitting
diodes as the backlight, which is based on the existing color gamut expansion technology. This paper
analyzes the color gamut of the common display system, and uses the emerald light-emitting diode
with a dominant wavelength of 501 nm as the extended backlight source to maximize the gamut cover-
age. It expands the blue-green area that cannot be displayed by common display systems. It analyzes

the system'’s color gamut theoretically. And it describes the circuit implementation of the functional
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modules in detail. such as, the backlight source array, data forwarding module, etc. Experimental re-

sults indicate that the color gamut of wide color gamut liquid crystal display system in this paper ex-

pands the blue-green areas and its color gamut coverage can achieve 45.65%. Compared with other

multi-primary color display systems, the wide color gamut liquid crystal display system not only sim-

plifies the complexity of hardware design, but also can reproduce the colors of more blue-green areas.
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Tab.1 Three stimulus values and color coordinate of dis-
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Tab.2 Color coordinate of display system at color mixing ratio
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Tab.3 Measured data of different light mixing ratios

k=0 k = 0.05 k= 0.1 k= 0.2
Test Signal
X y x y x y x v
100% All Red Square 0.638 0 0.330 1 0.637 3 0.330 4 0.636 6 0.330 7 0.635 3 0.331 2
100% All Green Square 0.268 9 0.635 2 0.227 8 0.635 2 0.201 1 0.635 2 0.168 6 0.635 1
100% All Blue Square 0.148 5 0.062 0 0.141 2 0.091 1 0.135 0 0.115 8 0.125 0 0.155 8
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k= 0.5 k = 0.66 k= 0.72 k=1
Test Signal
X y X y x y x y
100% All Red Square 0.631 4 0.332 7 0.619 2 0.337 4 0.605 1 0.342 7 0.509 1 0.379 5
100% All Green Square 0.128 2 0.635 1 0.096 3 0.635 1 0.087 0 0.635 1 0.076 5 0.635 0
100% All Blue Square 0.106 0 0.231 2 0.081 3 0.329 7 0.071 1 0.370 5 0.057 1 0.426 0
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Tab.4 Comparison of color gamut coverage ratio

Color gamut coverage ratio/ %

BT.709 Standard 33.24
Five primary color LCDs""] 42.40
Six primary LEDs LCDs!" 42.07
The proposed WCG LCDs 45.65
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Fig.14 Color gamut comparison of various displays
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