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Fabrication of a Liquid Crystal Cell Using ITO-deposited Polarizers as Substrates
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We propose a super-thin and light-weight liquid crystal cell, in which glass substrates are eliminated and polarizers are used
as substrates. We fabricate a polarizer substrate by depositing a-SiOX as a buffer layer, indium-tin-oxide as a transparent
conducting layer, and a-SiOX as an alignment layer on a polarizer sequentially at a low temperature. We use the ion-beam method
to align liquid crystals on polarizer substrates.
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OCIS codes: (120.2040) Displays; (230.3720) Liquid-crystal devices; (310.7005) Transparent conductive coatings
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FIG. 1. Configuration of a liquid crystal cell with glass substrates.
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FIG. 2. Dependence of (a) transmittance and (b) resistivity of an
ITO-deposited polarizer on the concentration of the oxygen gas.
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FIG. 3. (a) Bending in an ITO-deposited polarizer and (b) an
ITO-deposited polarizer with a buffer layer.
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FIG. 4. Transmission spectra of a polarizer before and after the
deposition of SiOx.
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deposition condition.

AR SIS ool FPRE ol Al v

S gAsfof ahn), HEHow 2ol ujghbel Polyimide
2 ol g3t $719t vjRES ekt WS 919 2] baking
BAE Aok sz B slgo] Agellol HetsiA
ot ololl el A2 oA et B4l FRse 7] u)
auhg o] 831 Aol WA e o)Lyl AL olgsia
oley] wiake ke Sxularo] mE spseoii,
old] uijgS 9J3t alignment layer:= SiOx ¥-7] st
ol stk eige] SRS 93k 27| Hjgrte] 22
A2 40 C o) Ao 27143 10° torr, ZFJAZ 107 torr

AFR3L9 0L, of 2 7FASL Al JEAE 40:10 H|ER &
1510 50 scem©] H%=% 51tk RF magnetron sputter2] power
0 W2 A3 T Siox 29 FA7} 100 nm7}F HEZ
]_oﬂr,]_ _’_7] quﬂ:u]— .Z_;‘d- t‘r o]Q_tﬂ Z}\}—% Es}] oﬂx%
= afa} o). on%_,] 2w e _',]'6]- oleH] 2ALZ
7128 2x10° torr, ZFARF 107 torrof 4] o}2L 7}
5 scem FERE E315F & SiOx 290 300~600 eV 2] o
|2 30~60% 71 ol &Rls ZARHATh

oj=M 19 59 o] {2 7HE Eﬂiﬂﬁa} S
e Ak 4 ek A WA SOy 22 BANE
ol WAZ 913t buffer 202 FEEUT, = WA
ool AAALE SIat £ AE Al WA 2 o
WlES Sl jEete® SEE U Buffer 38 91%
o =2 NAEjES ¢t F7]9F (60 ~100 nm)H T}
Hoz ghe FA(10 ~ 60 nmpolAE BeH % U, o
= AR HFEEVIE Alx Al Dagt FUHAZe] A4 g
Hjgketo = ARgshs 7] wiett 22 S AMRe
24 349 B e B3 A SUISHA] Stk A Tt
A)aL Qlek

ot mlm i

>

> A o ofN win
e rlo ‘l> e
bl

L
N
I
=
ofd
o

1o o

o o ox ofy

&N



(AF=8) 17O whofo] 234 HPwS 7]

HZ9] TN (twisted-nematic) 4% Alli7} ECB (electrically controlled
birefringence) N7 S 242 AZsETE TN 2E AF
We oo 2702 AzE F Aol WA B 6 pmz
cell gapS #AA7 ML-0223(An: 0.0809, Merck)S %95}
o], 90° twist®l NW(normally white) 02 #2514 11, ECB &
= oy e A F o] B 7| ol SH o2 ant-
parallel}A] =HulakS 313l 4.25 um=E cell gap= FAA|
7 ML-0223(An: 0.0809, Merck)S Z9l3t0] NW= A 2a}
ek

19 69] AZFE TN o) AL ECB ) A9 VT curved
A EEH TN 4 Alo] Ao Faka2 31.6%, 579 2.5
Voll4] dark7} =]aL, ECB 47 Alo] Xt F a2 26.6%,
FHSF 5.7 VoA dark7} Hiek 7]1E9] F2)7|HE AMERE
ATt ulmke] 05 V ulgkel TEAAIE el
ou] Engo] Ao oF 1% PAH 4+ QlonE A
sAfe] 7| BIEAL 7% AT} fAE0, FAE 2

NHOE FU 4 YSE BAT 5 ek 2 7ol A%

35
= 30 = TN(polarizer)
s 25 t— TN(glass)
o = ECB(polarizer)
2 2l —— ECB(glass)
©
= 15
g
c 10+
©
S
= 5|

o 1

0 1 2 3 4 5 6 7
Voltage (V)
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