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Development of Color Resists Containing Novel

Dyes for Liquid Crystal Displays
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In recent years, the use of liquid crystal displays (LCD) has shown a great expansion into devices such as
Smartphones and tablet PCs in addition to TVs and computer monitors. However, LCDs have issues such as low
aperture ratio as a consequence of their high-definition and insufficient battery capacity. Improving the brightness
of the color filter is expected to become one of the solutions for these issues. We have launched the DyBright®
series of color photoresists which contains novel dyes, and which can contribute to improving the brightness of
color filters. This report introduces the development of these novel dyes for color photoresists.
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1N Properties of conventional pigments and dyes for color resists

Physical properties of colorants

Properties of resist film

Colorants Form at Unit Size of Interfacial area/ Heat Light Solvent
use unit molecule in unit resistance fastness resistance
pigments insoluble particle around 50nm small good good good
dyes soluble molecule <10 nm large poor poor poor
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mittance spectra of several dyes

6 DDYRHED & BB MO VY T = VR
EXY VT VRITHD T A, THHRE F 2213 KA
% O THIIMERERTT 217 > 72, £ 5 5 OGLRHIE S Hi
MTOMEEFENA, F9 7 v RIBALTE C L
Pigment Blue15: 6 & DJRA S TR EAME R
P& GDAHETOMHMTRMEAMERT 22 LN TE
Teo TOT EME, LT FH VT URETOIZYE
PR DD Z 2L,

FH 7 RORENATRMGE LT —4 I VBR
M5 T3 (Fig.4). T—4 3 VBld. 4550miciB
WOMAY — 2 24%b ., ORI TIE BRSO EE
KENTED, AYUEANRT PLAHTALEMT
Hbd, L2LENE, HEZXZ PLIZHART460~
500nm O WL A3 5872 8D 12 Z DA T O3B Y | 4
7 <, R EASHARE T % vy, 450nm iR B E R

LELIEPA Properties of dyes (O: Good, O: Moderate, 2 : Poor) and dye structures

Xanthene Cyanine Azo Anthraquinone dioxazine  Triphenylmethane
Potential of high transmittance (@) O VAN VAN O O
Heat resistance O VAN O O O A
Light resistance A AN O O O A
Easiness of synthesis O O (@) VAN A A
R R
_N 0 N
R R O
(O
N Azo
| —R
4
Xanthene

se vl s

Anthraquinone

R R
N ~-N
R = @R
N N
©

X

Triphenylmethane

FRiLE 2013



Electron donating substiuent = Push

\N/ (0} \N(
RACOOAY

[ e i
'

COOH

Electron withdrawing substiuent = Pull

PG structure of Rhodamine B
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LELIEER] Properties of pigment resist and DyBright® (Each durability test result shows AEab* that is color change

before and after tests)

resists Brightness Heat reistance Light fastness So-lveyt rf-zsistance
(230°C, 2hrs) (Xe lamp, 48hrs) (dipping in NMP)
Pigment (B15:6/V23) 100% 1.6 0.3
1t Gen. DyBright® Blue 106% 1.9 0.2
2nd Gen. DyBright® Blue 110% 2.9 0.1
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