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Research progress in color performance of LCD
with various display modes

HUANG Xiao-li, SUN Yu-bao, MA Hong-mei”
(Department of Applied Physics, Hebei University of Technology, Tianjin 300401, China)

Abstract: With the continuous development of liquid crystal display, the demand for high-performance
liquid crystal display is more and more urgent. Many researchers had also carried out a series of re-
searches on improving the performance of liquid crystal display. The color performance, which can be
indicated by Gamma shift and color shift, is an important aspect of LLCD performance. This paper
summarizes the color performance of the conventional three LCD modes, and mainly introduces the
improved methods of in-plane switching and vertical aligned LCD modes. It has an important signifi-
cance to the researchers and designer of LLCD. For different display modes, there are corresponding
methods to improve the color performance, but each method has its own inherent flaws, it requires
users to choose.
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Fig.7 (a)Change of color shift with azimuth at 45° polar angle; (b) Change of color shift with azimuth at 60°

polar angle; (¢) Change of color shift with azimuth at 30% transmittance; (d) Change of color shift with

azimuth at 50% transmittance; (e) Change of color shift with azimuth at 70% transmittance; (f) Change

of color shift with polar angle at 100° azimuth; (g) Change of color shift with polar angle at 280° azi-

muth; (h) The maximum Gamma shift under different azimuth angles of the orthogonal FFS at 60° polar

angle; (i) The maximum Gamma shift under different azimuth angles of the Zigzag FFS at 60° polar an-

gle",
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Fig.8

(a) Schematic diagram of 2D zigzag FFS structure; (b) Schematic diagram of 2D orthogonal FFS struc-

ture; (¢) Schematic diagram of 4D FFS structure; (d) Chromaticity diagram with different azimuth

angles at 75° polar angle at 30% gray level; (e) Chromaticity diagram with different azimuth angles at

75° polar angle at 60% gray level; ({) Chromaticity diagram with different azimuth angles at 75° polar

angle at 100% gray level; (g) Gamma curve diagram of 2D zigzag at 45° azimuth; (h) Gamma curve dia-

gram of 2D orthogonal at 45° azimuth; (i) Gamma curve diagram of 4D FFS at 45° azimutht®!,
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Fig.16 (a)Equivalent circuit of a pixel of three sub-pixels CS-SPVA and a microscope view of one pixel; (b)
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super multi-domain PSA structure; (d) commercial IPS structure

(a) Super multi-domain PSA structure; (b) Gamma curve at 45° polar angle, color shift value; (c¢)
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