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Effect of organic nano-pigments on contrast ratio of color filters
ZHA Bao'”, TANG Min®, LI Ji*, CHEN Hsiao-hsien’, ZHANG Min'"

(1. Shenzhen Graduate School , Peking University s Shenzhen 518055, China ;
2. Shenzhen China Star Optoelectronics Technology Co., L'TD , Shenzhen 518132, China)

Abstract: The pigments have advantages on thermal stability, light resistance and chemical resistance,
so they are wildly applied to manufacturing color filters. However, the color filters manufactured with
pigments have introduced spectral drawbacks such as decreased transmittance of light and decreased
contrast ratio (CR) both caused by organic nano-pigments. Among the three primary colors, green
one has the highest brightness and the greatest effect on CR. In this study, our focus is on a green col-
or filter with wide color gamut, which mainly contains three pigments, such as pigment green 58
(G58), pigment yellow 138 (Y138), and pigment yellow 185 (Y185). The Y185 with high tinctorial
strength has been introduced to effectively reduce the color filter thickness, but the CR is decreased.
In this paper, the effect of scattering and fluorescence on CR of Y138 and Y185 are analyzed. The
size, n (refractive index), crystal structure, morphology and fluorescence properties of these two

kinds of pigments have been compared. The results show that the aggregation of Y185 organic nano-

s HE:2019-07-19; 11T H#3 :2019-09-27.
* M Z Bt & A , E-mail : zhabao@ tcl.com
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pigments in CF manufacturing process is the main reason, which leads to the lowered CR. By system-

atically investigating the effects of the organic nano-pigments on CR, this paper provides a theoretical

basis and guidance for realizing the CFs with high CRs by designing organic nano-pigments.

Key words: organic nano-pigments; color filter; contrast ratio
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3 MBEHREKE

Zg b4y b, Y138 A1 Y185 BiRl A 2 O
Y185 X b B i AR 32 2R 9% Ot B i R,
Y138 F1 Y185 By BURELE 15 57 th 4 # i, Y138 il
Y185 ML KN Ko 434 22 F AN K, AT DL e A7
1B R 7E BB 5% T 4 (STEM il #f) i 2 2
t B Y185 (4 BORR E E 25, TE Y185 44 K UKL
i [i] B A A R 55 K 1) 3R A 2 RUURL 3 /N Y B 43
T X FEAE T 1 R CREES RERLR (586 , )
T SO EL R AR AR S Y185 BRI 4 I HL
FLCE 7, Y185 BUELRL 5 43 BRI =2 18] 38 5 43 1
B 70 %) e L g T 4 G AR 0 R 1 4 HO B R S5 )
43 B 55 AT 22 8] A R A D A s L A T R R
RIS N R0 NS R DS AR Al i - I N ]
SR R

a2
‘/" \+ -+

HeLfER HeLIER

7 AHGRBUE D EOR B R

Fig.7 Schematic diagram of organic nano-pigment

PR3 155 B 390 5 R —F 43 10590 =22 1) A9 1
FIEEEG TS B Y185 f4r Blka E k2, I,
FATIR 5 BURHRL - F1 43 850 22 6] VR 0 35 1)
AN R T R L S BB AT B Y185 X E, HXT
T T2 1 £%,



30 W5 B % 35 %
7 5 BURLRL T A0 43 557 =2 18] 69 VE F 7 55 10 9 B
4 % %w IR, S E Y185 94 K 60T 1Y A 3 0 & 5T LY

% T8 B e 55 BURLRL M 23 HIGR] =2 18144 g 3
Y185 2l HAT ™ (s 4 (R B uE O iy SRA MR R) L A7 B T8 T Y185 By FRSE Tk X

X L BE AR ARG » A SRR iX — R AT T RGEMHIE . FUE O 4R T AT AL 98 K BURE B X L JEE R i 5 e T
B Y185 FE 1 ml A I (9 o A N BB LU BE R R U8 O R B Bt T BRI AR R O )

& X X #k:

[1] CHENH W, LEE J H, LIN B Y, et al. Liquid crystal display and organic light-emitting diode display: present
status and future perspectives [J]. Light: Science & Applications, 2017, 7(3): 17168.

(2] ZEJF,.BEF ST F.BEEX LCD X LM ] & &5 2 5,2015,30(1):47-50.
WANG D, MA G J, REN ] Y, et al. Effect of alignment film on LCD contrast ratio []J]. Chinese Journal of Liq-
uid Crystals and Displays, 2015, 30(1): 47-50. (in Chinese)

[3] SABNIS R W. Color filter technology for liquid crystal displays [J]. Displays, 1999, 20(3): 119-129.

[4] SONG CJ, YAO W, JAUNG ] Y. Synthesis and characterization of modified dyes for dye-based LCD color filters
[J]. Molecular Crystals and Liquid Crystals, 2013, 583(1); 115-124.

[5] JHUN C G, GWAG J S. Size effect of light scattering on the nano-sized color filter pigment in liquid crystal display
[J1. Journal of the Optical Society of Korea, 2014, 18(2): 184-187.

[6] KIM]J Y, SAKONG C, CHOI S A, et al. The effect of fluorescence of perylene red dyes on the contrast ratio of
LCD color filters [J]. Dyes and Pigments, 2016, 131. 293-300.

(7] KIMJY, HWANG T G, KIM S H, et al. Synthesis of high-soluble and non-fluorescent perylene derivatives and
their effect on the contrast ratio of LCD color filters [J]. Dyes and Pigments, 2017, 136 836-845.

[8] YONEYA M, UTSUMI Y, UMEDA Y. Depolarized light scattering from liquid crystals as a factor for black level
light leakage in liquid-crystal displays [J]. Journal of Applied Physics, 2005, 98(1): 016106.

[9] COX AJ, DEWEERD A J, LINDEN J. An experiment to measure Mie and Rayleigh total scattering cross sections
[J]. American Journal of Physics, 2002, 70(6): 620-625.

[10] BROWN R G W. Absorption and scattering of light by small particles [J]. Optica Acta : International Journal of
Optics, 1984, 31(1): 3.

[11] KELLEY A T, ALESSI P J, FORNALIK J E, et al. Investigation and application of nanoparticle dispersions of

pigment Yellow 185 using organic solvents [J]. ACS Applied Materials & Interfaces, 2010, 2(1): 61-68.
EZE B :

B OE1988—), F, WHLEX A, A, 2016 A TR HE T R% KA M L2060, FENF
W2 I AR TF £ HIWESE . E-mail: zhabao@tel.com



