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29A AxHQa) A2 =9H AxHQb) S ol AAHE A F7H7](liquid crystal capacitor)(Cle)E 3
shaL, A2 shA(PX2)E A& A(Gi, C1, Dj+Dell Aol & Al 293 £2(Qa) B A2 =913 A2HQb) <}
ole] AZAH HAH ZH7)(Cle)E EF3tL, A3 FA(PX3)E= AEA(Gi, C1, Dj+2)el AZA= U&= Al 29
27HQa) L A2 293 2AQb) & o)l AZH HA AT (Cle)E EFH3I},

Mz s A= Al ANl BhA(PXL, PX2, PX3)e] Al 2913 £4HQa) R A2 2913 22HQb)= B FAH
(100) Fulso] gl wieh EQAAY Fof vt 2ARA, 7 Aol @Ak AlClEA(GH Y AR 9l
A8 @xE Al Ak AEAC) = dleleddj, Ditl, Dj+2)d dAse] slow, ¥ dxe AA
(Clo)st A== A

A= A A= Al Jlel 3A4(PX4, PX5, PX6) T A4 3FA(PX4)E= AZA(GI, C2, Di+3)el 7= A& A
1 =93 22 Qa) 2 A2 29H 27 Qb)eF olof] Ad" AAH FHA7](liquid crystal capacitor)(Clc)E 3
grakar, A5 #A(PX5)E 2l (Gi, C2, Djtd)ol dAH AE Al 294 22 Qa) D A2 =93 2H0Qb)
9} ofo] AAH HA FHV|(Cle)E E&3ta, A6 sk (PX6)E A& (G, C2, Dith)el A= A& Al ~
AH 2AQa) A2 =93 AAHQb) 9k olel AAE HAH FH7](Cle)E 273

Mz s A= Al AHe] kA (PX4, PX5, PX6)] Al 2913 A2HQa) R A2 293 AAHQb)= &
(100)°ll F-Rl=o] = 2t ERMAAE S0 Ada AxteA, 2 Aol dxks AlolE

e A A2 Ao AEA(C2) Eim vlolE A (D43, Dit4, Dj+5)I AAHo} gloem, &9 w4 FA
71(Cle) st AZA =] St

a8 =4k 3 = 2 ¥ = 35 Faste] o] 3 AAlde wE A FA] AR T U] oo
o whsto] AgAlstA HArd gy,
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I
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i
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rot

Arele] mre g EA g9 e g wolt),

sk, Al A AEdCDel Al Mste]l A7FH A, dlel8d(Dj, Dj+l, Djt+2)el deoly
g Al 293 A2xQa) 2 A2 294 22HQb)E Bl Y sFA(PX1, PX2, Px3)el ol
Zhaok, FAFHSRE, Al skAa(PX1) 9 Al 34 A= (PEa)oll= All 2913 &22HQa)E &3kl Al At dad
(CDHol 32x A1 Aol A7k ar, A2 3l4 A= (PEb)olE A2 29H AxQb)E E3te], A1 dlolgA((D

2 K
o
0
N
N
i)
g

ol 2% dlelg] HMeto] Qlybety. S A2 sAMPK2)Y Al s4& AF(PEa)olle Al 293 £24Qa)E
EZ310] A2 tolE A+ B2E dHolg Ao] QrtEa, A2 32 A=E(PEb) = A2 2903 A2OH)E

Eatod, A1 A AEH(CDo 2+ Al Aol kT, wEH, A3 3A(PX3) 9] Al kA A= (PEa)oll=
AL 2974 22Qa) 8 F3ke] Al Ak ADA(CHel 52 Al dske] A7kH A, A2 g2 AF(PEb) o= Al
2 2913 27b)E Fskel, A3 vlolHd(Dj+2)el E=3= wlolE Hgte] A7her.

T, A2 A A2 A2 Mol Qb A, delE A (Dj+3, Dj+4, Dj+5)el oy ko] 17}y
L8 Al 29H 22 Qa) D A2 29 22 Qb)E Bty Y 3hA(PX4, PX5, PX6)d QbR Gx
2, A4 AP Al 34 A= (PEa)ol= Al 293 22HQa)E E3le] A2 Ay AFA(C2)d 52
Astol A7kE AL, A2 kA& AS(PEb)OlE A2 =93 22D E Fste], A4 HolHA(Dj+3)o] =& HolH
Aste]l A7bAY. mFH, A5 skA(PX5) 9] Al shh AF(PEa)oll= A1 293 22Qa)E T3te] A5 dlo]gd
(Dj+4)oll 2% dlolg Asto] crtear, A2 34 HAF(PEL)AE A2 2903 22O E T3k, A2 A A
dA(C2)o B2E A2 Meto] A7t I, A6 3A(PX6)Y Al 34 AZF(PERa)dls Al 293 22HQ
AE Ete] A2 AY A2l 52+ A2 Hste] A7FEL, A2 A& HS(PEb)ole A2 =9F £AQ
b)E F3te], A6 dHolHA(Dj+5) e Z2+ doly ste] A7kert.

(]

1w, 7+ 84 (PX1, PX2, PX3, PX4, PX5, PX6)¢] A1 3} H=(PEa) 2 A2 84 A=(PEb)ol A7Fs &= %t
& Ba(PX)7F FEAS LA sk Flkee] thgH= Adgteld

T, Al A A2HACDHY 2% Al A9 A2 A Ad2AC2)d 525 A2 A 4L 7E AY
(reference voltage)oll tiste] 22t 4ol M2 wigjd 4 vk, d& 59, I HA] FA7) o] 8 5 3
= FA Aol ovelar FHar M2 14V A5, 71E AL (Vref)2 7velar, Al ALA(CDH Z2E Ag-2
OV B 14Volar, A2 HHA(C2)d T2E AL 14V == v & 2 e Al AACho] Z2% A
1 Aga A2 AFHA(C2)o] 25 A2 e ZHduitt S0 Wstd &+ vt

olgdA Al kA HW=(PEa) B A2 4 HA=(PEb)l A7bd F Ashe] Aol AA H71(Cle)e] T Hst,
= shh Ao zZA YeldrE. AA FZ7(Cle)e Sadoll A AVE = 4ol TAISE vpel o] AT
(100, 200)¢] el AP A7]do] Al s HA=5(PEa) B A2 34 HS(PEb) Afole] QA (3)d
Ak, AR FABDEC] FY FHE oS 7 A, A EABDES L FFol A7 Wk
HYPr s )gofA 1 7R AHArxE A dGe] AVl wE g2 ol#fgk A=A
EOC(electrically-induced optical compensation) X 3 o HEA(31)E9 7leod A w}
2 AHZ(3)S T Heo Hge] Wzt AL g st FAe| oste] W] F3
& W32 Uy, ols T3 AP e 93k 23 I=E FAEY

oA, % 3% A % 58 Fustel, B el @ AAde] me o
o d¥@tt. ¥ 5E % 2

o 2
<

P ()
g

WA, Al ZHA(Ist Frame) & 75 Yo tiste] Aigit;. ACEM(G)] AHHE AlolE & zgto] <l
Zhed, g Al 293 2A4HQai)E 1 34X 9 A1 34 AF(PEa)ols Al A A4 (D)
S22 Al Aol 7k, W2H A2 ~9F 22 Qb)E FdE, Al SAaPXD] A2 skA HA=(PEb)ell =,
Al dle]Eld(Dj)el E== dolel xske] A7kEar, A2 shA(PX2)9] Al k4 W= (PEa)olle ©2¥ A1 =9
Z 22Qa)E Este] A2 volH A+l 2% doly Mol QIZFHAL, A2 A (PX2)9] A2 A A=
(PEb)ell= ®2¥ A2 293 22HQb)E Edte], Al Ask A2H(Chel 32+ A1 Aol Avkent. =g
A3 3 (PX3)e] Al 34 A= (PEa)ell= ¥ Al 293 224 Qa)E B3kl A1 1k A2 () 2+
A1 Atel QI7kEar, A3 34(PX3)2 A2 34 AF(PEb)olls Hw A2 2903 22HQh)E F3lo], A3
oHM(Dj+2)ell =+ dlolE Hdte] JA7bETh. ook FAEHAl, A4 A (PX4)S] Al A ASF(PEa)ll= ©
28 Al 293 22 Qa)E Eslo] A2 A AGA(C2)o] 2= A2 Aol CIUfEa, A4 3H2(PX4)e] A2
k4 A= (PEb)ollE= ©2% A2 293 &A2HA)E F3te], A4 dlo]Hd(Dj+3)o] s2+= dloly o] <17k
T3, A5 Fa(PX5)9 Al 3t AF(PERa)ols B8 Al 2% 22HQa)E F3dle A5 dHeolHdDj+

L
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4ol B2 dolg Heto] ArkEa, A5 32(PX5)e A2 3t AF(PEb)lE B2H A2 29H 22HQh)E
Falo], A2 A ADA(C2)e] B2 A2 Mol <l7bHATE. EF, A6 F2(PX6)] Al S AF(PEa)ol:
Hed Al 294 2400)F Fel A2 A AgAC)e] 32E A2 Age] AstE, A6 32(PX6)<] A
2 St AFCEEDOIE BE A2 297 22T Fatel, A6 dolEAD+5)o] B2 dlol Aol <7t
Hr.

of W, Al A ABHCDA B2 AL Akel FAE (Dol Az W LA B2E A2 A
Sge (O 4 stk wea, Al Zele) Bek Al S0, A2 BEPR) B A3 BaPe) 3
(+)o]3L, A4 3}2(PX4), #N5 BA4(PX5) L A6 3F2(PX6)2] F4& (-)olT}.

ey B oago] g2 Ao od A9 Al A AGA(CD)el <7t Al dete] Aol (-)o)al, A2
Aok MM (C2)o] Q7bEE A2 Aete] ZAo] (4)Y F% 9t}

o}
H
3

rlo L

ol g TAIZL Alo]EM AAEo] &= st FHER wkESte, Al A (1st Frame)o] gxHT. Al =24
9l (1st Frame)o] 5™, A2 Z#| A (2nd Frame)o] Al Z=H T},

A2 ZHA(2nd Frame)o] AIZ=E, ACJEHA(GI)o] AdZ AlE & Hde] A7tsar, A1 = A(1st Fram
) FASHAl ZF shael A&vh A7bEY. a2y, A2 ZH Y (2nd Frame) &<, Al A AEHA(CDol &

= AL S A2 AY A2 2% A2 A 542 Al Za g (1st Frame)ﬂr Z+7] R 7} EIDP
olo] 9Jsle], Z+ 3F}APX)Q FAL Al ZdY(1st Frame)d} whizl Aok, FAIFo=, A2 Z#Y(2nd
Frame) &<t #l1 32(PX), A2 34(PX2) 2 A3 34&(PX3)9 FAS (-)ola, A4 3k4a(PX4), A5 34
(PX5) 2 A6 3t2(PX6) o] AL (+)o]t}.

g B g o2 AAdd 93 AL A2 Z#|9)(2nd Frame) B¢k Al At A
Aol FA o] (H)o]a, A2 Mt AJPA(C2)el SA7t=EE A2 Ate] FAo ()Y &= Ut

ol et Al T A2 Telde wHEate), st
A

Aubom, B owge] AAest ol @ HaE F Y shh AF(PRa, PEE o], A= thE 293
W olgatel A e AE hatel 94 FANCIOA Qe 28 A%E FA) Aakel, @ B
= et AlelEAR AR te T osle] delEAel AdHG. Z 7 sae Al L A2 i ATl AAw
o Qi AL L A2 294 24 2e AolE Mol AAse YA, 7Y Az the dole i Aol
A ThE HelEAS Fal Holy A Q7b Wit

o
(e
=
2
{
2
=
o
B
=]
=
o
e
ol
s
L
B
R
e
tlo
r«O
N
-~
_0|L

B

F

gy, B AAde] mE A FA G 3 AhE AR S o]FE T AlC|EAI, st dolEd, 1
g F e Al A AgdA F A2 At AdAel dA"E. upEkA, dlolEAe FavF EojEe], IAH &
Al AR o] FER HeS =U £ Ak, B AAdo] wE A FA] Ao AsA L FA wHe] oJshd,
dabdl Ao g skl Hix|of vlEt, F e AY Aol FUFEARE, AY MG Aol Zdd
Ha F4do] Wgleta, s < T A S A= Aol AT i, T HE S0 W
e YA ghol AGS 2rtely] Y3k 3 FEEwS Frietd Ha, wElbd, 75 Wo] hdsta A%
H|&o] vt}

OlAl = 6 B = 7S Faste] oAl At dA {A] X2l 3 o tiste] FASHA At = 62 &
ol gk AAjofof] wE HA FA] A9 WX Eoli, & 72 X 69 A4 FA FXE VII-VIIAS w2
g} =A% o),

6% E 7S Fusd, B aygo 3 Axde] wE A FAd Z2PAE AR ufFEE - FAT(100)
3} A FAE(200) 2 olE F FEAIF(100, 200) Atolel Eo] v AAEF(3)S EHEIT)

WA S ZAIF(100) 0] thsle] A i),

A 713(110) ol Ha9] Alo]EXM(gate line)(121)3 H9] A A= (storage electrode line)(131),
A1 WA A3 A2 =A™ A|(135a, 135b, 135¢)E 3= H59 ACE Z=dA7F =00 ).

ACIEX(121)2 AlCIE AEE Adshy =2 712 wako g Mo glom 7 AoEXA(121)L 4F=2 53
B4 249 Al Alo]E M= (gate electrode)(124a) 2 A2 AloE H=(124b) S E§H3HT).

TA A=A & Ak 7F e, F2 7tz wEgoew wol v, A 4] A543 2 ol
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= F Aol EA121) Aol $IXska ol %ol fA sk Ael=A(12el o e k. 7 X AT
(13De 9= 523 e 24 4 Al #4 92133 2 A2 $4 A3 S £FAY. 44 =47

(135a, 135b, 135¢c)& Bta Yo 7Pdatglel FofFo wx]¥ o] .
ACE EAAE dde v tgEY TS 71E § ).

AlE Z=HA Yole HETA(SiNx) T A3t (Si0x) Wz wEo Alo]E dAu(gate insulating
layer)(140)°] #A =] Ar}.

AlClE AABH(140) $dlE Fast vA4dd =5 dEA 14 o2 e 54 4 Al
A2 WFEA(154b)7F A E] Uk, Al HFEA(154a) D A2 ¥HEA|(154h) ZH2F Al Ao E A
AOlE H=(124b) o = stt}.

WA (154a) 2
L
|

(124a) 2 A2

£
X
lo
2
=

HHE A (154a) lole 3 o] A3 HE HEA(ohmic contact)(ZEAEHA] &2)7F FAE S L,
ol A& AeAd HE BEA(163b, 165b)7F dA o Ak, AEA A

Zyzye] A2 WA (154h) o= 3 =
H-A(163b, 165b)= 1 whele] nd EFEo] AEER B Ho] E nt F4a3t HAA A wele 242 v
S AY AErtelE(silicide) 2 eI = 9ty wwo] o2 AAde w2 9 FA] X AE-,
A HAE5 FA(163b, 165b)= A=FE = vy, Hup FAASZ, Al REEA(154a) 9 A2 REEA|(154b)7F
sbsbE MEAE e A4S, A HEF FAI(163b, 165b)= BEE 5 Urt.

A HE BA(163b, 165b) U AlO]E HA(140) o= EHS=2] dlo|gA(171a, 171b, 171c)3 AY A
A(172), ag 3 B4 49 Al =89 A3 (drain electrode)(175a) 2 A2 =8¢l HAZ(175h) & Z3st= d)
ol Z=AAF A= ).

dlolg A (171a, 171b, 171c)2 HolE 23 E sl F2 A= wWao=m Mo AoEAM(121) ¥ FA A=4%
_O

[

[

RO

(1313} apett), At A (172)2 dAgst A7)9 e AEs, delgA(171a, 171b, 171c)3 Y

-

A o] AlolEA(121) B #A A=A (131) 3 wapgit o AL 172)2 A AlolE H=(124a)S FFs

A
Uxtg o2 F& Al 22 AZ(source electrode)(173a) & FE38H3ic},

—|~
2

zZb glo] ¥l (171a, 171b, 171c)& A2 AE A=(124b)S &slo] UAEH o2 F& A2 &2 A= (173h)S £33}

rol

2L

1 A dgx(172)0] Agste A2 A 2715 7
A2 sk (PX2) 2 A3 A4 (PX3)9] Al &2 H=

A= AL FaPXDY Al & A5(17320) % AZHY, $43 25 E AVF Btk A Agd(172)2 A
7he] 34 (PX1, PX2, PX3)dl AYS AL,

o
BN
w
&
rlo
re

Al =80 "A5(175a) E A2 =8l AF(175b)S HaF g & 2 FEF WAo] {2 vE & ¥ Fis
F3si, Al =l AF(175a) 2 A2 =9l AF(175b) 2] HpEel I &% F RES Al AClE AF
(1242) = A2 AlOJE A=Z(124b)L FA o2 Al A2 AZF(173a) D A2 222 A=(173b) T wpFsln F3g
A 22 A5(1732) R A2 222 AF5(173b) o2 dF Ente] gtk W] e oE & T 2R
ol Aie A1 H5 FH(185a) T A2 HEF (1850 Fd Al 34 AF(191a) T A2 34 AF

(191b) ™ A7)1H o= AAF o] r},

Al ACIE AZ(124a), A1 22 AF(173a) 2 Al =9 A= (175a)2 A1 WF=A(154a)¢F 7 Al
EMWMA2~E(thin film transistor, TFT)& o]Fw, A1 det EWA2EY] A (channel ) Al A2
(173a) 3 A1 =& A=(175a) AFole] A1 W= (154a)0] FAJH ).

)
] (=}

A2 AolE AZ(124b), A2 A2 HAZ(173b) 2 A2 =7 HZ(175b)S A2 €A (154b) 9t A A2 =bat
EUQAAEHE o|FH, A2 vt EWAAEHO AL A2 A AS(173b) 3 A2 =8¢l A=(175h) Atele] A2
HE= A (154b) ol HA "),

dol8 =AA (171, 172, 175a, 175b)= vl = v 122 718 4 ).

e M= BEA(163b, 165b)= 1 ol HFE=A|(154a, 154b)eF 1 919 dHoly E=AA (171, 172, 175a,
175b) Apeldlvt EAjshH olE Apole] HF AHFgS WFo] Frh.  HHEA(154a, 154b)dlE A& HA=(173a,
173b) 3 =8¢l A=(175a, 175b) Alo]E H]FE3le] doly] =AA (171, 172, 175a, 175b)E 7HlA] &1 »=3

| po] gt
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[0080]
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dolg =AA (171, 172, 175a, 175b) % =39 W= (154a, 154bh) HE Qo= F7] HAE v f7] 2d
5 w2 vrsojz2 B3 (passivation layer)(180)o] &A= o] lt}.

HEHH(180) = Al =# A=(175a) 2 #12 =29l A=(175b) ] WA o] \W& g &% & Fis =oul=
9 % % (contact hole)(185a, 185b)e] FAH o] glir, HEH9H(180) B Al]E HAK( 1
A A3 A2 =HA(135a, 135b, 135¢)9 ¥F-& =oulie 549 HE 74 (186a, 186b, 187a, 187b)o] ¥
ol 2

B39(180) o= ITOCindium tin oxide) ¥+ IZ0(indium zinc oxide) ¢ FH3 Z=d Edoly
SFHE, &, I EE 1 Fu T MY 5502 vrEod 54 Ao Al 9 A2 sta AT (pixel

electrode)(191a, 191b)& X33t 59 kA A=(191) 0] FAdHo] ),

% 4o] EAIG vheh o] @ sA AF(D) AMAHI 9% mpe Azkeln Al Hi AF(191a) L A2
sa A0S A= wEe Aok Al S 43(191a) 2 A2 34 AF(91)S AAH oz Al )
2 FUAe AN e RS ol Adel ¥ paddem teizd.

Al 32 A=(191a)2 o &7]7(191al) 9 47 &7]5-(191a3), 33 &715(191al) & 7 &7]15(191a3)
2HRE 7] Wol U B4 Al /HAF(191a2) E EH5 A2 HAF(191a4)E EFStaL, A2 A A=
(191b)& sh¢ &715(191bD) &} AF &7]5-(191b3), 3HF- &7]5-(191b1) &} AF &715-(191b3) 2 5-H Z47] @
o] v B A3 7FAF(191b2) B H59] A4 7FAF(191b4) & EFSHL

2

2
N
LK
B b

A(191a) 9] 3 =715-(191al) 9 AF =715(191a3)+= 3+ 3tA Aol =3 H=o] vix|¥ L,
A(191b) 9] 8HF E715-(191b1) 9 AH- E715-(191b3) = 3 3tx A9 =3 H=o wix| g,
A=(191a) 2 A2 34 AF(191b) 2] H<Ro] 7FAH-(191a2, 191a4, 191b2, 191b4) 9} 72 F9bAlo]

ef 45 5 Ut

o toh

N 1’>’

Hu =
o

3} A=(191a) 2 A2 A& A=(191b) 9] 7HAHEE dAE 7HES Fu AR DEHA YR )X o
120, Al 34 AF(191a) © A2 3k4& A=(191h)¢] 7FAHF(191a2, 191a4, 191b2, 191b4) A}
oF 30um o]l Zo] upgA st}

Z(191a) 2 A2 34 AF(191b) 9] 7IAFE= A2 9E

f

[«

A=( ] WO 2 WX =] BARHE o]Er}. o]
5 Atolo] kAol W& AAZR Gy} o] -3k A F Ate]e] kAo F& uAFR gYo] EAEH, 1L
= 3ta G TNl wAEe dom, AAx dAoR Eee] vk, FAFoR, AR U
o 2= Al A& H=(191a)¢] 7HAN-9F A2 34 A5(191b) o] 7HAH- Abole] 1FAC] W& AAzx
-, Al 32 A=(191a)9 7HAF9F A2 Sk A=(191b) 9] FHAE Abele] A Z (3l ArtEE A
A717% ZrobA] Al Hof, o] -3k ZFA| - Afolo] FhAo] F& wAZE Gl Hlste], T Mol 17ty
g AU oes ve AxE qASH "ok, T3 olek fAHAl, AR wglE X Eo] gl Al sk A
=(1912) 8] 7FAIF-9F A2 kA& AS(191b) 8] 7HAF- Apole] FHAo] FL uAZE e A, Al sa A=
(191a)©] 7HAF-¢F A2 kA HA=(191b) ] 7FAN- Apole] NG (3)ol A7t = 71749 A7]7
o]k ZFA - Afe]o] 7HAo] B2 AAZE o Hlgte], FAT Mol AVt H e iAo
FAISHA Ak, oA 3 il Al A AF(191a) 2 A2 A AF(191b) Aol 7HAS theks}
oz AFZF(3)Y AF BAGDESY 7Iedd 4xnE gdsiA & 4 dal e 9 HRe s
AEE vEpd 4 vk, Al skAh "A=(191a) 2 A2 sk AS(191b) 2] 7HAF- Alele] 11AES A
St SWH A vlgtRE FAde] AHoA uigtr = Jdd Hdigk A & 5 e A ARIA

AAlefo] wE A FA] FHA, AAZ d9H LA G99 Hl= oF 4:1 WA ofF 30:1d F Ut
g, AAZ Gl Al d4 AF(191a) D A2 A AF(191b) 9] 7FAF- Aleole] HALS oF 10m WA of
o

B AAde] mE A FA A 3Ah 4E ST oAl 3 AF(191a) 2 A2 3 AS(191b) 9] =715
(191al, 191a3, 191bl, 191b3)E Z#|Mo] QA &L FRo= AAR AY9] Jo 2R, Al A A
(191a) 2 A2 sl A=(191b) Atole] 3 AA Z7|7F ooz 22 ofHo] vixdct. ufehr, Al i

A=(191a) B A2 k4 A=(191b) Abele] =3 A ko] thAS o] FA oFobA WA 4= Sl H2A] &
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o std BES Y 5 vk

g, 2 Arde] wE A mA] FA = Al 4 d5(191a) 7FAF(191a2, 191ad)} A2 k4 =(191b) €]
Z7EA5-(191b2, 191b4) Alele] 3HA o] & ddds TR g oA Al A A=F(191a) 7HA
F(191a2, 191a4)9} A2 344 A=(191b) 9] 7FAF(191b2, 191b4) Atole] AL oF 20im WA <F 28m¥d =
ATk B A9 AA mA GH 9 A g74F F Al 4 HdF(191a) B A2 kA ASF(191b) o] EF71H
(191al, 191a3, 191bl, 191b3)2 E&M o UA LS FE7 AGe A, AEM(12) T g A4 5 &
A Gl Al HF BApe] Bt g Aol AT 5 v A wixEE o] upghA] s},

olel elete], g ejel MAHe] At AR BAGDES Al i AF(191a) ZHF(191a2, 191ad)9h A2
sl AF(1910)9] ZAR(19162, 191b4) Atolo] BHEE £3 AAS JFe JuHow A B we
A, 3 goel WA e 49 BAGDES WP Ae FH e GBS A4 e B ok, o
4 BAGDE] 271 W FH £ G JuE fAskes ol 7] Wi, 2 o oa)
4 RAEe] B W A4 AT 5 QU Btk wekd, Ha geel g Aduel s o
o) Rz SAHE 44 BAo AT AR e YA, B ool F9F ol d(singular
point )& FAstel, St Gl lFRelM i FAe YRR olojA: YA EA A A}E PAY
S i Bk,

S, Bowwe] AAele] mE oy B4 g9 @ el Al shd AF(191a) B A2 S AF9ID)S)
Fel olol #ANA &1, Al 4 AF(91a) D A2 S AF(191) Holw ARl L& Fo| FAH
of Nz w2 WAHE BE JuE E3E 5 9

au

2

Al 3A2PX1Q Al k& AF(191a)S AEF 79H(185a)S E3dto] Al =l AF(175a) 7 &7, @78 o
2 dAZdHo] dom, Al =l AF(175a) L2 HE MY AEA(172)S S35l 1%54“ A7F W=vh ES
Al 32 PXD A2 34 A=(191b)2 HE= 14(185b)S 3t A2 =#¢l A=(1750) 3 S84, @75 e
2 dZE0] glom, Al dHolEd(171a)d] T2 Al oy HES vt HLEE}. Al F-ska A=(191a) B
A2 F3ta A5(191b)& 1 Apole] AAHZ(3) FE I A FH7](Cle)E ol Fof A1 9tk EdRxA~EH F
A2 vtat ERX A W 92Xy Tk drtkd AL FA g,

A2 82PX2)9 Al 34 HAF(191a)& Al A= 7Y (185a)S E3)] A2 =& A=(1750) 7 dZAEo] A2 H
oA (171b) o] 2% dole A4S A7F v, A2 A& PX2)9 A2 34 HAF(191b)2 A2 HF F9(185
b)S B8 Al =2 AS(175a) 3 AZAH], A AEX(172)0] TE2= HYS Q) W=t}

A3 kA (PX3)9] Al sk AF(191a)S FF 77 (185a) S3te] Al =dld H=(175a) 3 &84, #7135 e
2 ddso] glon, Al =9l A5(175a) 2 Ak A (172)0] T2 AkS b v, A3 sha
(PX3)e] A2 3}a A=(191b)2 = 778 (185b)S Sdho] A2 =9l A=(175b) 3 &2]4, drjHez A4
o] A3 dlolE A (171c)ell 2+ A3 woly HeE A7 wert.

AL 3k AFH(191a) 2 A2 P8R AF191)3} AAE AL =a AF(75) D A2
He B PR o= MAU40)L Aol Fa fx (133, 133b>4 sl

i

=89l A=(175b) ¢
A FA7E oY,

T2 FA71e 448 FH71(Clo) 9] Ay 7A 89S At

A1 sAaPXDAA, Al k4 A=(191a) 0] Al 2715 (191al) = HF 77¢(186a)S S8l #l1 7271 (135b) 2
Adwar, Al A A5(191a)9 A2 =715-(191a3)= HF 7774 (186b)= &3l #l1 A (135h) 7 AZAH <],
AL =949l HM=(176a) 22 FE] A4S Q17F vkt

Al (PXD oA, A2 34 H5(191b)e] Al E7]15-(191bD) & HF 79 (187a)& &3l A2 JdZF-(135a)

1 3

AZAF L, A2 3t& AF(191b)9] A2 E7]F(191b3) = AE T (187b)S =3 A2 AdAR(135a)0] AZAF ],
A2 = HI(175b) S 2HE S Q7p wr=th. FAsHl, A2 3A(PX2)$ A3 3A(PK3) Y E7)%
(191al, 191a3, 191bl1, 191b3) FA| AAXE T3 A4S AL B},

FAF(100) 9] QFZ WHo|= S5 widFur(alignment layer)(EA|BFA] 98 )o] EXHo] glon Bl ujgFte
T2 g vk, B=AEIAE FRANE, SR wjEgE(11) e 2EAFe] FAEHY ds UL, o
WA N A3 27 wiEE ek wel FAE e A MAE 29E ¢ v @SS
A S Bl 93 F3 Wk (polymerization)dl o A3HE  wEEA(monomer) Fo HAFTA
(prepolymer) & Bl w=Zdte] F3ste] dAE F Jom, FHA 7FAol wep A4A Fxpe] wiges =4
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T Aok,

s AR FA|F(200) ] thste] A,

E3l §8 B S22 5o wEod AdA 7]3(210) Yol 2% FA(light blocking member)(220)7} &
AEo] ok, xR FA2200E sk A=(191) Atele] dwAS wm 34 HASF(19D) T vhgske AT 99
Aoy,

719H(210) 2 AF FA(220) Flell= e H4o) AE(230)7F FAdEol qdvk. AEE(230)= 2 F-A

(22002 =49 99 ol iy-2 S8, 34 A3(191) 95 webd dA ws 5 dd. Z AgE

(230) AA, A D o] AAA L= A (yellow), HEM(cyan), AE M (magenta) % 7|12 (primary

color) & stUE BEAIE 4 i, o] o] thgo] Mg FAE = gk, &gk, 7F shhE 7134 Lo 7] 2 A
T

o E§H EE MAGhite) S o EAF S 3ok

AAE(230) © 2 FA(220) $lollE gl (overcoat)(250)0] @A H k. GEH(250)8 (F7]) HAAE
2 sl = glow, MIH(230)7F =E2HE S WASt HEwHs At "riuh(250)e A &
ATt

FAITH200) 9] FEF Wol| = A vl (EAISA] @) o] EEE] glom AR w2 wjgurd 4 9l
o EASHAE AN, R g Qe JA] mEAFe] 4" ¢ drh. AEASS A4 T F
of o3t FF kol o8| A= @A 5o AdFFAV Feol =& I FAE & on, g Expo] )
FEe 24T F dvh. AEAFTES AN EAe 2] wgF ek wEt A e FA HAE 29
o

2

o
e

FAF(100, 200)9] vpZZ WolE HG R (polarizer)(EASA] &S)7F FulHo] 9S4 Y},
B FEAT(100) T AFE FAIT(200) Alolo]l Bo] e AAHZ(3)L %o FAE oS JAE A A
BDHE xgslH A9 EAEBDE A7l g HHolA 1 FFo] + ®

S o] FEF wigH o & = ).

Al g4 A=F0191a) 3 A2 st AF(191b)l =77 o

A A7betd EAIF(100, 200)°] FEWHel| A<
FH M7 Z(electric field)o] AAHT. W Z7|o &
[e]

2

E AAE(3)S WY BASo A7F] Swkalel
gl A, NG BA7}F 71gold Amel we AAZ(3)ol SAEe] Wael w3 AEs} Ged. oY
Ao Wsl WHA ejele] B Ms Uein] o2 Fajo o ¥A AAE A4S mA.

osh o] 57 WgE A4 RAGBDE AgsHY oy wA FX9) dulul(contrast ratio)E A ¥ 5 21
Aopte 74 e 9 BAGDE A 49, o

st 4= k. vpolrt FAIFH(100, 200)° wHE =3
A EA A thu]E](contrast ratio)E IA & = g

3 Z

(e}

9, ® AAde] e g wA AAA, Al Sa AF91a) @ A2 Ha A1) ANFE Az
B¢ wole s MATIE o ol%@ /AN Aele] 1ol WE AAE 4t ol T AN A}
o] 7o) He mAZ Fgo] EAIF, WAX F4e Bh Gge] FUT WA gon, AAx Y
oz gelde] gk, ol@sl @ oA Al Hx AF(91a) L A2 2 AFAW) Abeld) HAL TS
A gozd 4439 44 BAGDES /1eod A4S BgsA & 5 93 shtel 9 Guol dhal A
2 U2 AmE Usd otk Al sa 43910 2 A2 3 4S99 AT Aele] 1AL A5
A zAew SuolA vins Qo] AvolA welns dael Hud A T 5 e E9 AALE
P odon Faes ¥d A

EE, W AN uhE g EA AR Ha A% F AL fa

A=(191a) & A2 3ta A=(191b) 2] &7]
Az gdo] wjxlgo=zH, Al st A=
& ool wix®Ek, wEbA, Al A&

[ j=

197 b WA 4 gt HaA 5

3.(191al, 191a3, 191bl, 191b3)E E&A o] YA F& BRI =
(191a) 3 A2 3k2x A=(191b) Abele] 33 A =27|7F ddH ez

2
o, &

ek, Boukg o] AAde] wrE A gAl A= Al 34 AF(191a) 7FRHF(191a2, 191a4) ¢} A2 A A
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(191b) 9] 7FA]¥-(191b2, 191b4) Alele] 7HAe] dd 34 JodS 7Mxth. &4 JAoAe Al s d=
(191a) 7FA1%-(191a2, 191ad)9} A2 3}A AF(191b)2 7FAH-(191b2, 191bd) Alele] 7+A-L oF 20um WX] oF
28m¥ g Aok, i JIL A FA FAY st AR F Al A& AF(191a) E A2 ska FA=(191b)
o] Z7]5-(191al, 191a3, 191bl, 191b3)E E&MRo YA L2 F2&7 S HA], AlCIEA(121)F A3 9
2 T gt GgolA] A Exbe] EqE g Ago] BT & glE YX o wix| = Ao ulEA s

olo 9l3le], A Jdo mRIFY] Y HAH EAGBDES A1 34 AF(191a) 7FRF-(191a2, 191ad)9b A2
kA4 HA=(191b) ¢ 7FAF-(191b2, 191b4) Alelo] AAEE 53 AAY F3FS
A, 2 gdel wixEel e A BEREDES uhAA 3 #AAe] o

r

4

F& A7 we B ohz), o
g BAGEDEC] 27 g Aol 54 g AuE fAsE Aol A7) wiel, €% okel Fol o8 o
q RASe] B Fe A4S BAT 5 QA Ak webd, sa ool e A a9

oo Uy AHE 44 FAd BT AR e YA, HF oo w9

point )& @Astel, S Gl oA s Feol YR olojA: YuAe A
% A A,

L AA o] wE A A FA o] A, A AgA(172)2 A A5 275l o8 de 9la, Al dle]

B (171a) 2 A2 dolHd(171h)S 7Iee® = o, Holeids Fall oy dte] Vb= 3ta d=59] =

7187 A& rpFREs aj Ao, Aok dEds i e dvhge A A5 SV AR reRes

e, ofel oste] = 8a WA k= 8cE Farste], sl AWt = 8a WA = 8ci= ¥ WO ¥
=

=
Ao mE A FA FR O ARE =AIR

¥ EolH(singular
F4 Asts AT

12

WA & 8aE FastH, & AAde w2 A qA] FHo] WG AEHA(172)2 sk HF5(191a, 191b)e] &7
F(191al, 191b3)7F Har k. AY AEA(172)S 9 JdE= 4 A=(191a, 191b)9 &7]F-(191al,
191b3)&= A A (172)2 AA] A=) ¢ 2/3014S & = Jut.

o™ dAd I HYS HAuetE WY AEA(172)S 34 HT(191a, 191b) o= "oz, HY A
A(172)% 34 A=(191a, 191b) AbeldlA FA == AAE 2tdsle], sla A=(191a, 191b)9] At i &
Aok A (172)0] ALt Ao A AATS WHE & drk. =3, 3 A=(191a, 191b)2 Ad 2
G4(172)9) FHo2 8 FHE FH §F2 A FH7] 98 gtof, AH #ZA FAY A &FE =
d & U

2]

oz & 8h ¥ = 8cE Fushd, & AAde] w A FA FHe] dlo]E A (171b, 171b)<] H-5-oll+=
OB} S B3l "olE Aol AUtEE A dHe EVEUF AR mFERES wiX L, A dgHS §F
AeHe 7k shAh ASF9 7|37 AR R EE A EC gtk & 8bE FaLstH, Al dHlolEA
(1712) 9] #F9ol= dlolg Aol <7t E= Al 3A4(PX1)Y A2 34 A=(191b) Y Z7]15-(191b1) ¢ A2 34
(PX2)9] Al 3tA(191a)9] &7]15F-(191al)7F A= rlFRES wjx|Eo] i, Ay AL (172) =25 AdE
7= Al 3Fa(PX1) 9 Al 34 d5(191a)9] E715-(191a3) 9k A2 3kA(PX2)9] A2 3k4& d5(191b)9] &
715-(191b3)7F A& ulFREE Hjx|Fo] g}, Teh, % 8cE FastH, A2 "lolEA(171h)Y FHdE &
Aol F A4(PX2, PX3)eA HolHAE 3 dHolE Aol QVtHEE stk A9 E7|HU7F AR vFEE

R E AL, A AEAS Tl S-S Ve A A5 FEE AR R ES wfx]Eo] 9t

it o

olx &, dolgM(171a, 171b)2] % o dolHAE Ea) dHoly dAo] CrtEs 34 Ao Z7|R7F A=
TFEREE Ao g, dd JdGAS o) AYS rpis 34 Ao 757 MR vFERES
Aoz wxToay, HolgM(171a, 171b)o] FAE & = 7148 &3 Axd g FPst= a2~ E

B oAge e e oy B FAsh gol, A ARAITDE i AT

A(171a, 171b)9] < 9ol dlolel Agte] ksl Ba AFe] AARsh A ARHoRTE AY)

e sha AF9 AR BYAoR AAHES Fycase DRI, B wo) d

A5k ol Ak AVAITDE Fh AT /P2 u, dolEATla, 171)9] F Gl ole
J o A
el

_1

)

B bl 7MEE g4k A=9 EV|HI AR vFRES diddoR x| Ha S
7HbE A AT 715U AR veRES g do R A (case 2)3H. ESH, 7 A $(case 1,
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[0115]

[0116]

[0117]

[0118]

[0119]

[0120]
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on

case )1 thatel, ol % AL S AF(91a) A2 3ha AT AR Aelsl o] W AAZ
s ol 8 A Aolsl ARl FE HAZ FAIA, AL Bk AFA9L) A2 A AT 7
W Abels] 1AL oF 115m} o 5mz FeE AL Sk AF91)T A2 e AF9Ib) ) AR Aol
WAL o 1L.5mat oF 6.5m% FYs] 23 AP, o] 99 b 2he wE FUsHA

FPE

Ao 9o = upet AZet AA BA] FAol] A A7) FHE 7he T AERE = ¢
g Aol AIJIEE A oJEE SAHste] 1 AnE & 9o a¥ZE e, E=I, T3 FA VFE
ol g3t AA A FXE EFst] AxER de] g Aol AIIEE A oRE FHIY 1 AYE =
100 EFH ST
T 9ol A(x1, x2)& 7]E3 o] AA A AXE A =
2 Jehfj= aeZelar, A(xl', x2')e ¢hdd He AxE Jehle agzen. =g, A
(vl, y2)& 2 dgo] Arjoo] wE Ay FA =, A$-(case 2), &4Ho| 93 A=o] AlEE=
AzE JehllE g =Zela, A(yl', y2')2 d=e] 93 Afaro] AdEE ARE YEhlE gz oln).

T 98 Fasld, Ax1, x2)¢F A(yl, y2)& vlustd, 7
Hlgte], 29 o] Arfde] wE AA BA FAE

O s Az A el ok Apso] ARlH
A RS ZAZ A 9-(case 2)E VST Po
93t Afaro] o W& Ao A Yer] wlE
w3, 7)E go] AN FA FAE FAT HP(case DNE Y @] AAdo] wpE A A FAE FA
gk A-(case 2)ol Hlgte] 1 w2 Alx FolAE 74]*0}04 Aol AQlE S ¢ 2

o], Z$(case DolAE 160 Ax o|ste] AZRAME < }3110] A= AR, 74

160 Az o]dte] AlzolA= dddl ofg Ap=o] Al «]
A A FAE A H9-(case 2)E 7S Zo] 9A
A= el o A5 AV DA BdeSs & T2

¢

Eg r
é
o
s

rm
o
L
=

Ea, Axl', x2)3 A1, y2') € nmai, 71E9 ol g ®A AAE 44T

w9l o] ANele] wE g wA 3

AzolA stele] o3 Awo] AdHES ¢ 4 A
1=

=2 YA A 9(case 2)= 7|EX

L
m
o,
12
o
=]
>,
O
E
il
ofk
ox
o
o -
®
o
o
w
e
—_
~ o
2
i)
ol
Lo
Q2 o
o 2
g
L)
o
2
E
2
o

Pt H-(case 1), EFF 93 zAp=ro] AlQIE &
A

T 10914, M(xxl, xx2)& 7)&3 o] A TA] ZAXE
s ool M2 dg ®A FXE P H9(case

AzE YeRlE 2 Zela, H(yyl, yy2)< d
2), BtAol o3 Aol AlH = AlxE UEdlE g Zolt).
G

% 108 Fusw, 73 2ol AR EA FAES FAE FS(case Dol WFe], wl wre] Axalo] wg

0 EA NG YA A5 (case 2), e AZANAE 0] g% AAFo] vehde & & Ak, ol

o, B wge] AAde] w0 BA FAE FYF F5(case 2DE 1EF Dol A4 BA FAE A

A9 (case Dol wlste] AAzAAE eAol g% A% A7} B Bk & 5 9k,

oAY, B wge] Aol e g EA A J1ES] 4g HA FAl Hstel, 9% ¢ Fol we 5
Hee & 5 Am, ool g, ¥ wPe Aree] wE 4g A A= EA Eho] 5%

ol M ANl mE g A FAe] NEH P sid WA TH PWEES Lo Anie] pe
Zol @ATol Ax mrlz AR Al Sa A3 A2 Ha AT TP BE G S pxe] 48
4 % vk,

olgel A el vhg e AAelol tekol AASH AEekAR B wel AeuslE ol @EE A
’8‘ 0}141 D}%O zé?’%‘?’loﬂj\‘l ;qolo]—_l—_y_ 9\)\1_—_‘ l'iﬁ: ED&‘A 7]% 7H U:]_% o%é—l_ %ﬁx}q Oq‘—_,/ %% 1:77% 7H%}: 6§EH
w3 2 g e] A el ek Aol
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