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Full Color Reflective Cholesteric Liquid Crystal
using Photosensitive Chiral Dopant
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Abstract

In order to make full color cholesteric displays,

color filter-less R, G, B sub-pixel structured

cholesteric LC cells have been studied. To make R, G, B colors, UV induced pitch variant chiral
dopant was added to cholesteric LC mixtures. The concentration of the photo-sensitive chiral dopant
was adjusted so that the initial state showed blue color and the color was changed from blue to green
and red with increase of UV irradiation to the cholesteric cells. To prevent the mixing of R, G, B
reflective sub-pixel liquid crystals, separation walls were formed using negative photo resister in
boundary area between sub-pixels. Through the optimization of the material concentrations and UV
irradiation condition, vivid R, G, B colors were achieved.
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E 1. 29268 43 EFE.
Table 1. Cholesteric liquid crystal mixture.

Cholesteric LC | Nematic host
(sﬁcchlgril)x}) CH-100-450 CH-100
(I\I/Eecrlld:f]_) MDA-00-1824 BL-087
(&SZI:E}) MDA-02-2510 | MDA-04-548
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E 19 ZH2dHY A4 Z2EZ AEHE
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Fig. 1. The coating condition of PR layer for
spin speed.

ITO Width : 114.84um

Photo Spacer Width : 62.37um

Thickness : 3.5um

a3 2. TE2FHolX YA SEM HAHTZE.
Fig. 2. The cross-sectional SEM micrograph of
photo spacer.
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Fig. 3. The condition of color rendering by UV
energy.
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750 mJ/cm’e] UV el =]elA 650 nme] red A&
€ YetdS <9 Ak 18 49 (b) LCM#2 &
FEQ A$E UV A E FA1817] Aol 450 nm
9 blueZE olv YelllE 54L& HYx 125
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Fig. 4. Reflectance data of LC mixtures.
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EEE (a), (b), 282 (c) 47 BF$ EF red,
blue, green & FHoIA 40 %°lFY &2 HHA}
€% YEdS & F UYL o] T3 AUl
FL 94 gaEgo] FEY 7|8 2] gry

€ ¢ F Utk

UV duAd gigt Zzte] Ax EFE9 A
Td AZE golry] 8 ol A AL
g3 CIE 43EE 2439 198 59 (a)dlA
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44 EFERT 24 JYEES & F Ut @A
EAEHL g dEEY FuE A4 APLo] 70
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A Ade&e LYY EE ZHAA 7MsA 0l
adu 2 F e SAo FAETNH AHAA A
F 48& 7tedel ofF ¥t B £ 3o 2¥W 5
9] (b)E LCM#1E o] &3ty o9 A& A Fstd
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A Jehg S 32 & & JU3: A=E tE Y
7} A2 EFEHA GEE AEU|wd UV F3sd
AFANE ZP3n E7IHe] A FF st
4, 8 71%e HAAE ok B A48 AR E
S3e d9dz Nz g2 g8 78 & + 4
E 7R 3 23S & B ¥ LCMHLY =2
A LS g2 sk 1Y 62 FLIF 449
A& FFF A4 EFEC UV AU E A
st 44 W X & WIANAAM R, G B A 7
2 AH¥E FA44E LCM#L, LCM#2, LCM#3 ZZ+e]
A AEZo diF A7) B3 54 Jed ZF
ot &4 ZAL resetdto] 30 VE Zd2HY
Ay E5L FuQEZT  Ae](homeotropic
state)2 TEo] F1 ol Zeq FoFE 1 kHz
ol MHAHAYL 0~30 V, reset AL A7AIZH
(T 02%, zero level FAAIZ (T2)L 0.2%,
T5 AE AN (TIL 02% °]F zero level
FAANZE (THL 022402 FEALGE A7EHY
A7FAYe] WE wAlEE EAFAT. 1¥ 694
HEo] 944 ETFPE o EAste 944 FJX7}
getde) o2 M2 °E A 7R 282 YEy
o AyEz FFAY 540 dES ¢ F AUtk
a3 69 (a9 A< R, G, B Zzte st 4@
g $ JdE 75 Agte] 24, 26, 28 VE =3 HA
I (b)Y ALER G B & 47 Fds=H
53,55 59 V& Adzdez x4 vegt ()9
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Fig. 5. Color Reproducibility of LC mixtures.
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o A& T} AN dHE= JE T+F
g & JE FF Axde] HodH olg B
4842 78 & &+ I =3 A A 9F EF
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Fig. 6. VT-curve of LC mixtures.
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Fig. 7. The sample image with R, G, B color.
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