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A Study on Fabrication and Characteristics
of Large Area Liquid-Crystal Cell for Smart-Window
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CS ENERGY Co., Ltd.”

ABSTRACT FeAe ERlEkat
71 AvtEQESE AL 59 R FYdEHE HY
Smart windows are used as windows and doors to o &S JoB 2-ste] A9 2EATE AASHA
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efficiency. In addition, the function of the smart window 9] 9E$-Z gnjgit},

that can control the light transmittance transmitted from the
external environment of the building to the building 2.
according to the needs of the user is attracting attention.

In this study, a liquid crystal cell capable of controlling
light transmittance of 297 x 210 mm® was fabricated by
using a liquid crystal device as an optical shutter. Analysis
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of transmittance change according to driving voltage and
driving stability according to thermal environment, We
confirmed the applicability of building exterior materials as
smart windows.

Pl : 109.3 nm
1. A—|§ ITO © 158.0 nm
Glass

AZFEoke] SlojA AE7Fe] FAF L= ARs g ue
Az} Z7reta vk A9 than] A8 Ao 58
9l o] gl 93t oux] A EE, A7] ouyA|9 o] &3 Q0N
stEzlo] &7 Eh ofo] wEl A& Fu 9 &, WA, v, a1 EHE*%OI oln|=a} & 170 F2|7|Ee| e FE-SEM
A% s A R wAs S Aded quUAER a8s ¥ Fig. 1 A }FI_E—SEM image of cross section of IT0 glass
ol AY AAA YA LAAHEES AL FF HAsHE A substrate with alignment solution
#7} B sts ol gl

Ao AE5E YA &4 o 30 % o)ds AA s ojm =3}l g ulubo] AAS ZIYE(Pretilt)str] e #H
o2l A AFEL A3 AR s WEL nHFo] A EUS fYgu S olgd MRS = 148 mm)stgH. N
&H oz Z7ske FACITHIL o] 2 o fE AEE HUFE Z1ge] HW Sleln, M HWxel 3 Zo|, nd =Y
AqUAEE ML 93t BFEoL2M JAA A 2" A o] AT, vE 7|39 o]E&EE 1o gy Eg o] whAo|th
2 B3 9ETE, ouA shulaE AxdE7kA] ghekdk Rofs}
AAEo] FEFAL 2vtE Aw9-of NEEEo] dAAl i3 RS = NM(2mxrn/v—1)
A@Folrt. e Foo] FAME(Shutter) 2 2§ 7Hsdt 44
M7 A Avtel wE FFIHE 2do] 7HEshd] UVHAAE fel713e] 7Pdatge] ~ad=dy ¥ 73
AZFE qUAARELY] F7H8 7|UE ¢ Aokl 3} 7]9atole] 7 §AE 9% Spacer(d im)E E¥3GTH 5

2 AdFME AEE Wuw duxdr 28 SuE U3 oz A ®@ F 7|3 150 ‘ColA FFstirh &
ZxRor dHLAH(Liquid Crystal Device)E Z39 F25-& 2y A AFFIFAES olgs dHe FUsAt o 6
of Hge AntEAESNLS 5] 297 x 210 mm® o] F4 in o]ate] Aol B mABA o) AHFYo] 7Hs3A
o] AL WIS A, TFEAgy 47 S A gk BoAge A AFE 297 x 210 mm’Ar)e] A 29 20]
Brkete] 154 B3 A8 5 ol AvtEdRee] AL A A ATZwAL B A= sMsadrt. B4



% o]_&ﬂ,x] Ol"y oﬂﬂo] 2]501 5;] /HIO /HI 711 q.]l-?.oﬂ 7]}7} 2292 OEEIOI_I-c,)(\3

vk AAESeH a7 3o FAISIUL o] W A EE 20 x 20 mm’ =719 V10& 146 V, VR0 215 V& =4
5CB(4-Cyano-4'-pentyl bipheny)& Al&3lith Eo= E% H9om 297 x 210 mm’ AL 145 V 256 V2 A4 H
4 FEe &l AGRe A FFo] FAHsle] oA ‘4/\1} Hd & At

A%31

100 ® Cell-20(70 "C)
(\ ® Cell-297(70 °C)

80 L 1

g
Ll.\ Immu g 60 [ \
t £ 40|
Seal -] - Chamber E
= Lc Pressure g 20}
T b g s
1T Wi Vi ol OS5 LR S,
L/C Inlet j Chamber 0 1 2 4 8
N < Voltage (V)
(R 985 70 ' EB2olM TSHY| 02 $2E Hs Hm
i i Touch ;:_mﬂ' Fig. 5 Comparlson of Transmittance Variation by Driving
lw 1 ' Voltage At 70 °C
_I umpr _I ! !
3. &2
a8 2 ABFUBHE 033 YHFY '

Fig. 2 A Liquid Crystal Inject on Using Vacuum Injection
Process 2 AFE FE uiEy A AR Al 7] sk
s RIS JATHAGFYET Al dg 7| xA4as
Festagd. w3 gudsel e FEAgiAs 94
PAAERN A 2IlEAES 48 7S Felsiedn,

o =E2 olX|7|E7HEAtdel ¢i7a] X|flof 2fstod

ATERSZ
4 n = 3
Fig. 3 LCD Image of Iliquid crystal injection using
capillary injection method(L) and  vaccum ) )
injection method(R) (] A7, "A87 AZAA 71e3e] AAE 53 gFF Al
Aol Ao A 713]“ Korea Institute of Science and
22 WX AKX EM Technoloy Information Market Report, 14, 2016
B 12 23 A2y dAgsge EA #7298 po [2] HG. Jung, “Study on the Effect Applying the Energy
ZAdA A = 20 x 20 mm2 719 AR} v sk Variation and Temperature by Window type of
t} FEAQe A7|FEEALALCMS-200 AAZA=p) = Building” Journal of energy engineering Vol. 21 no.3,
A1e3te] DC O ~ 10 Vo] 2702 AL 97} & Eig S no.71, pp. 211 - 220, 2012.
=235 R 3, dRorAA L Convectlon Oven(OF-22GW)&- A} [3] D.W. Ha, Study on the Analysis of Energy Consumption
a3te] exZ 70 C2 AA3 & 1087 Ax & AR xxte Corresponding Window Area Ratio, Journal of Korean
FEAGS ZAsYrt Edx 10 %olAe ALdL V10, 90 Institute of Architectural Sustainable Environment and
%A =S Vo0ola} ALt} Building Systems, June 25, pp. 857 - 862, 2008
[4] J. Y. Shin, Y. T. Chae, “Performance Evaluation of
221 =AMt Electrochromic ~ Window  System by  Different
20 x 20 mm® 27]9] V10& 1.4V, V90 2.15VE ZA Orientations and Locations in Korea”, Journal of the
QoM 297 x 210 mm’ HAABAAE 145V 255VE ZAH Y Korean Solar Energy Society Vol. 38, No. 5, pp. 75-&4,
=3 October 2018
ol P [6] D.S. Seo, K. K. Muroi, S. Kobayashi, “Generation of
— wl ® Cell-297 Pretilt Angles in Nematic Liquid Crystal, 5CB, Media
§ ol Aligned on Polyimide Films Prepared by Spin-Coating
5 ol and LB Techniques : Effect of Rubbing”, Journal of
g ol Molecular Crystals and Liquid Crystals Science and
F o " Technology, Volume 213, pp. 223-228, 1992
0 1 2 3 4 5
Voltage (V)

8 4 Yol wE Fotg Wbl
Fig. 4 Comparison of Transmittance Variation by Driving
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