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Abstract : The prototype of color filters for the liquid crystal displays (LCD) using cholesteric liquid
crystal monomers was produced. Cholesteric liquid crystal is characterized by the unique optical
features of selective reflection, which is due to the helical twisting structures of LCs comparable to the
wavelength of the incident light under certain conditions of substrate treatment. In the results of the
experiment, cholesteric films for red, green, and blue light reflections respectively were produced and
the viewing angle dependence of these films were investigated. Reflective light of red and green films
shifted to shorter wavelength regions as viewing angle becomes greater, but blue one shifted very
little. Periodic micrometer—sized half—spherical photoresist formed by thermal reflow method after
photo—lithography was patterned on glass substrates. The viewing angle dependence of reflective light
colors of red, green, and blue films on the patterned substrates compared with those on no patterned
substrates was investigated. We could confirm the dependences were much smaller on the patterned
substrates by bare eyes and Lab—color coordination methods qualitatively.

Keywords : color filters, cholesteric liquid crystal, photo—lithography, half spherical pattern, color shift.

M = 3}‘%}1 SHAINE < AR 71EE0 NER Aof A9 S5

Ary2~Z o] (iquid crystal display : LCD)+= HlE=3A5 21 = ﬂd——rLoLL LCDE NS o] g3l He] HPS A

WA Absh 7ol B wgTlATRlole] vl Aoftol o WA B ek s Mg slsl] Sl 559 2o

W) Ao] ook Al SUEEA el WA Fol A EE Aokt stk WA WYwe] 5 Frkao] 50% o
A Aeulag Belge|e] Faa 30% olstz oy wd A

TTo whom correspondence should be addressed.

148

S= didsl sk iAo & ZHe] QI3IE ©

'/1 EI‘J’]'ET: 10% ]o]—i uqq;q_ Jal— %01 xﬂ—&]_\:_ jHl;] I‘LU:]Cq

E-mail: Ish1@chonbuk.ac.kr g "oty FEe sl QEixE 3 =0 St



WY el BeRAE ) Aokzlel e FEY el e AT 149

oot sttt F 3o TV AvHEE A TVMAIA Fol
& fAaZEo|Re] Ag2 offith. Aoz Fulg tAZEol
ol X FEe] ZYFEE AHSA] TR QIS FaEgo] AshE ol
she] wlel] EAES 7EL7] wikzel ofel st side] .t
Hrt Ao R FYAEE A (cholesteric liquid crystal :
CLO) A o] &3 WK Zepdelrt el ol JiidE|o]
HaEm ok Felaee v el 718 Zelgy
7} 50% ol del ik s Fshet] wisto] WAk s ThA
83 7 Qe s 7 e g gelstn & ¢ Stk =
glaEE] NYe FelaEE vl zhs ] Y rE, vbf
g Aol Flold =& sk T 7K WReRE 7T 4 Qlvk F
d e Hgo Ho 52 A o] 712 H &% homo—
geneous (778) gkl vmte] AR} WA e mel 72
£ Zhe e gtk olel wet abde] 3ol FjX|9) vl
o B4 o] A = HdHLS a0z kA
7= TAs FeEAgE ztow FskHow e {83 S8
o= Ztar gt} ol2fst FEAE o] 83k NiAlol} WAlE W
I 59 R oju] AR MY AEeo] FErartzA g3}
w3 kM0 SN ek ZelE|e] v o] opd
TR Alofztolld AdemiAle apgo] A} det Alofzel] whet
o] A7 EAstchs Aok
2 =M T AERAL ZeRdE 7R Sle

Q1 AR Alokztel] mE MF3E o]F2 TAIE the ZHR] A
Hel Ao w sl sidshs e ATt

HIARY ZrebEEle] SHR| U 0I2N

Figure 1-2 o] CLC ZEREE]| & dapile]s s 1
T YUtk WgAH o WG] QAR wf wiAlule] s iy
9] T (pitch) o WITEE] WEgel oEsith & Ao X7t
oz wme Qhvhd ARY F 93RS (right—circularly pol—
arized light : /—CPL) ¥ o] RiALE 3 ghd e 28kE 33 (left—
circularly polarized light : /-CPL) ¥ Bl& F3}go] =}

A Alof] =zl o7 QIAteh uf) Wrla} 4, = ohay o] nEE

r-CPL

I pitch

I-CPL

Right-handed
Cholesteric phase

it
Jee (I

Figure 1. Schematic description of selective reflection by CLC
color filter.
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Figure 2. (a) Patterned PR with semi—spherical shape and (b)
observed color by naked eye.
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Figure 3. Characteristics of reflective CLC color filter depending
on the polar viewing angle for (a) 640 nm, (b) 530 nm, and (c)
470 nm.
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Figure 4. Characteristics of reflective CLC color filters
depending on the existence of pattern and viewing direction.
(a) red, (b) green, and (c) blue.
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Table 1. Characteristics of R, G, B Sample with Lab Color
Coordinate and Presence of Polymer Pattern

Lab color coordinate as

Color  Patterned the viewing angle

L a b
Yes —0.7 22.6 21
Red No 14 40.5 0.9
Croen Yes 16.1 —25.1 457
No 43.1 -32 30.6
Blue Yes —-18.6 -54 5.3
No -16.1 -8.1 15
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