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Application of photonic crystals for colorful display
MENG Xian-gin® , WANG Wei, TAN Ji-feng, MENG Xian-dong, CHEN Xiao-chuan
(Institute for Display Device, BOE Technology Group Co., Ltd., Beijing 100176, China)

Abstract: A series of photonic crystal structures was proposed to replace traditional absorbing color
film, acting as a reflector color filter to realize Red (R), Green (G), Blue (C), Yellow (Y) and Cyan
(C). This solution could widen color gamut from 3 primary colors to 5 primary colors, and could im-
prove color purity by reducing the full width at half maxima (FWHM) comparing these traditional ab-
sorbing colors. This paper used Finite Different Time Domain methodology to solve Maxwell Function
for designing and optimizing different geometrical parameters of photonic crystal structures, to make
particular wavelength reflected owing to the photonic band gap. A 120 nm thick layer of silicon was
deposited and patterned as two dimensional(2D) pillars, whose pitch, diameter and height are opti-
mized to reflect particular wavelengths for obtaining RGBCY with a =250 nm FWHM. The RGB and
RGBCY five primary colors can extend the color gamma to 121% and 143% of National Television
System Committee (NTSC) respectively. Lastly, a fabrication route was introduced to fabricate dif-
ferent kind of photonic crystal structures by using e-beam lithography and etching processes.
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Fig.1 Refractive index of n (Black line) and extinc-

tion coefficient index of £ (Blue line)
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Fig.2 Profile view(a) and top view (b) of designed
2D pillars of silicon photonic crystals struc-

ture
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Fig.3 Reflection of 2D photonic crystal pillar when
p»=350 nm, d =198 nm, h =120 nm.
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Fig.5 Reflection of 2D photonic crystal pillar for

getting cyan (a) and yellow(b) corlor
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