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Bupg o g AR pek AozA, Bl A, AANY Az FH F DAsE AAUE a8H0
7 BAbetE AR FAER o Bk Aol
vl F 7] &

ARt AFS7E kel wet sS FAIE] 919 FAVEACl tigk a7 vhkdk JEle Skstar qlow,
Zefoll = AR FAIFX(LCD : liquid crystal display), Z&+=2vEA|X(PDP : plasma display panel), 7]
Wk}~ 2F2x] (OLED: organic light emitting diode device)®t #2 o7 7}x] HAFAAX(flat display
device)7} &&= Qr}.

t 2380} bssel FulE AnoY), AFE SolA g #gHn o ol

A=rell wlolBdte] Q7bear, gEd=el gEdstol A7k, 1 ddAtel ofaia o

Holl=, Alok4e HAstaAl S5 AT sadTdS 5Y 7#el A= AAAE(in plane switching) ¢
AEANAX7F 4 ﬂ%&Vrmq e, AelH ZE(color shift) A @ A= WA (grey inversion) AAS
7H*dfs}1x} 5} 5 U] ooz FE3le AAS FEse HEH Z=ud(multi domain) & EW 2-=dQd

olel, = 15 F=xsto] 2-mdRlem FEye Wbl FAAY AGFAEAS] st el diEiA

WA AP = xF W3 FEskA 2 W8F(rubbing direction)o] FAECH. 21X WS HAHol %7
Wi WS AAs] Y8 Folvt. YW Wk g EEolv|=(polyimide) 9t Z 1A BEHE o] &3}
of wigkeks gAsta, HY FAHS T "Ag S (scratch) S A=, S WIS 2dgo=HN 44
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w3, sAaPX)dlE yHI FPsHA AgE THTSHS(CE)} FAALA=(CPE) o] M= o] Aste] €T,

5, FAFEATCEANAN /18 e 2FEAFAE)T, FAFRAFCPDANA 2718 vhe] 2]
A (QPE) o] A H T

oluf, Al 1 FAMOMDNAME v 27T d5(QCE) 2 v 718 4ad5(QPE) o] xF Waow &4
g 708 o) FH ARHA, Al 2 D)= vl 71 HS(QCE) R o] B8k
(QPE)°] &gt -7° & o7 AFH.
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L 5E EadT B U EdASe] dY w70 5 olFE A9 e dig Fage awze
w71ads B 2rleEdsel HY BE 005 ofFs Ao Tedstel id Fage] adEE yEhd
=H.

% 6 o) AAde] mE AYRAFAE AFHOR BAFE B

© 7€ Buyge] Qo] e S TEE AP HAF EH.

5 Fi WuEe] A
% g pune] AAdel he 9y 7E delg nejFe =u
% 102 Bune] AAdd mek AAE sa AAY 94 FEE neFe AFold
wo11e Buye] Aol mE stk Fas QWAL shh T2 TE Al B FHEL welFE 17

eI G A TAAL 9

osh, BWE Fxste] Wye] AaeE APt

ol
uN'

© 6o wune] Aol Be NAEARAS Ao wAF o,

T 6ol AR kel gho], Fubwo] AAjefo] whE A TAEA(100)= NI E(200) 3 &3] = H(900) 9},
WElo] E(800) & ettt

WA, A (200001, Al 1 EF oS
A 1 ey wxtes A 2 WeE o= =9
2 wxste g AlolER|AGL) Y i
(P)E 8ot}

=9 Ao bl AelEwA(GL)o] AE] v, elar,
d o v doleud (L) o] A= o] vk, o9k Fo] A
o] diol" M (DL)2 "fEH = (matrix) FEE widd thro] sha

7y sta(P)e, HHEMAAZSE (TS}, AAANAE (Cle)ok, 2EHAANAH(Cst)E 2T

EADE we ‘E Xl*Ei(T)S&‘r 753101 Ak, T, ﬂiﬁ% I EH ate] FEd=(m=A])o]l

Hr}.
AAAITY FEHAITL FU3 7T FAFo] 3AAA(in plane switching)E FAsle], o]& Aloleo] 9 3+=
NGgE FEsA Bk, FAFHoR AT dHelE el UMEI, FEAT FEHYe] AVMEM, °oE
Atolo] 7)ol FAPH ] AAHS FEshA ik

S qea olE AF Alelol Ask: Age ARANAE(ClOE FAA ATk @A, 7}
EAAATA C07 H TN, ol Sl bE dAlH A e

aed

ZH st (P)e, dE 59, AM(red), H4(green), M (blue)S FEASHE R, G, B F3t&hz 742 + o,
=, AE o= R, 6, B F3kie, JAFEAS] &9l s (P)E skl |k

Wglo] E(800) =, WS AAQGIE(200)0] FFste IS A ©uk. wWgo]E(800)9 ¥Yez, W34
2 (Cold Cathode Fluorescent Lamp: CCFL), 9J¥-x=3 %3 (External Electrode Fluorescent Lamp: EEFL),
wtio] © =(Light Emitting Diode: LED) 5] AMg=E = Slth.
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TE3Z25(900) =, EFOlUAIIF-(300)}, AlO]EFEH-(400)9F, ©lolETF55-(500)9}F, Zvldd-a35(600) <,
ALLAR-(700)5 EFE 5 ek,

o714, Elol WA o] F-(300) =, TVA|Z~Elo|y Rt 7l=e)l e B A ~vl o g2 BHE Fatd o8 (RGB) Y}, 2=
7125 (Vsyne) 9 433571205 (Hsyne) 9 W12 ALK 2 dlolE} 16 o] 245 (DE) 5] 4012 & (TCS) &
Qe WA "h @, EASAE G9A, olgh e AEEE, HlRA (3000 FHH e o]~
(interface)2 =3 d&= 4 v},

Efo] W Alo] B (300) =, YHE AALNT(TCS)E AFE3t], AlCIEF5H-(400)5 Alost7] £33 Al]EAAME
(GCS) e}, dlolHF55F(500)E Ast7] §1§F dlolEjAlof A5 (DCS)E A/ gt

TS, Elo]W A (300)=, -9 AavgloZRE JAUolE(RGB)E AEw, ol AHHI Y dHolHTEH
(500) 0l ALslA =},

A EF-E5-(400) =, EFO]HA0]H-(300) ZH-E FF ¥ = AlO]EAAS(GES)ol &F3te], the] Aol EnfA
(GL)ol 2MF2E a8 o= QrtstA "),

A& 59, " ZHld(frame) ¢+ vro] AC]EMA(GL) S wAbd oz Adestar, e Ao En A (GL)dl o
3 HeE EQxlf\ifﬂ(T)E d2 A7, d5 89, AolEsteldd(Vgh)S =96t Ak, Aol Este] (Vg
hyell ofslf, s @zpelel #Aeh= ‘i.ﬁE ]’“H(T)L H2(turn on)®rh. A, s ZEde AA7HA

m
T -

= Al EwAGL) 6] BHEMA2E(T)E HLZ(turn of A7, o1& EW, AJERS-HSt(Vgl)o] &9 4
of, MHEMAAH (D= HeX JHE °7<1 o}ﬂl o

tlol B s 5-(500) =, Efe]W Al F-(300) 2FH &5 = HolH A4 Z(DCS) ok - Hl o8 (RGB)ll & H38to],

dolgHeE oae] dlel"Huld (L)l +5skAl dok. =, b (Vgamma)S AFE-3Fe], 373 dlo] B (RGB)
5= deolgdehS sk, AAdE dHole s t&st= dolguld(DL)o 335 3trt.
AulAk3g5(600)=, HAATAFR(700)2FEH TAHE 2FAYAGY AHdgALS BYstel AwpAg
(Vgamma)& AJ/Adstar, ol& HolHT55(500)e] &3 3tch.

AAEAYF(700)=, AARAIGA(100)E Fedol ol Fod vdd Feddss AdstA d9n. dE
S, EolW A1 H-(300) ¢k vlo] B -5 5-(500) 2k Aol E-EH-(400) 0l FHE e ALHAGT, Ao EFFH-(40
0)ell &w5= AlolEsto] et (Vgh) 3} Al ER5-HH(Vgl) 5& A8HA

A3k vhel o], Hulwol AA|do] e FEATY FAAFE T3 s FAF).
T, 2y AAlddAe stAP)E Al 1R Al 2 99(% 79 D1, D2)o2 st FEFoEN FdE ©
d 2-Z=H1& P},

olsh o, 2-wrlelg FUFHI] Astel, Al 1 % A

s 2 9= 79 D1, D2) ZzelA el FEd= (= 79 120)
R ad=s(E 79 11009 F4 ¥ A= =2y, G =

F}old =HE(chiral dopant Egstrt
o3}, %‘?ﬂ}“égl AAoof] W& A 1 2 A 2 F9(%= 72 D1, D2)olA9] sAad=(% 79 110) ¥ FF5HAT(=
79] 120)9] Aol disiA FAACRE A¥ 2 T oA 1 H A 2 FA(= 79 D1, D)ol AA ol i
A AR,
578 Fxste], By ol AAldel mE ga(P)Y] Fxd disiA] Kl AAstAl AR
L 72 EUe] Arjoe mE stAh F2E NEH R EAS Lot
E 7o) Z=AIGE vke} o], A 1 WEF oE EW 8 WIHeE Wiho=z Axw AlEwMAGL)H, Al 2 ek
d& W € WA wEhoz A dolHuj (DL A= nakste] ska(P)E Ao gttt
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sta(P)ele= HHEMAAH(T) S, 4265 (110)%, 3-5315(120)0] FAH €Tt
v E Al X A8 (T) & Al EA(GL)Z dlo]euiA (DL) 9] mxpx] 7ol A ¥},

YERAAE(T) = AClEXNF(10D Y, W=AS(102)7, SHAMS(FZ=ANH, A&22=23=(103)
2D = d=(104)S E3IT)
o7, ACIEMF(101)2 ACIEwHA(GL) T Ao Pd=i, ACEMF(101) o= RE=AF(102) 7
eHARS(F=A]) o] 2 P,
T3, eUAYS(H=A]) Adols A2FAF(103) ¥ =adAS(104)0] AT A2 WF(103)2 dlo]
ALY A4, =g d=(104)S ACJEAZF(101)S Atolo] Far A2A=(103)3 S5 A AT, o
o, A2S(103) ¥ =AS(104)S 9 idaS(EAD S MASte] fHEAF(102)Y] 453 ] A

HHEPAALH (TS F3l delBHmid (L) c=5E dHolg el 7tys= Aoz, Bas(v]
ZADel gdE AYEE(105)& T3 HHEIASE(T) O] =dd=(104)¥ 7|4 oz HEer).

FEAF200e FENAOIA)O] AAH HLAF10)0] dgstel FAAT. HEAF110) HolH
o] Ql7kean, FFAF(120)0] FEMA(NEA) O 2YE FEAG] AW, o5 Abolo] WA Hslo]
A4 Pl Ak BLATA0)H FEAT(20) 223 olE AF Aple] AAske AAE AAAANAE
g s w9

(-}

w9, el Adde] mhE sa@e Al 1L Al 2 9o FRHt. o7lA, Al 1% Al 2 9401,
= 2w Mgl & Qo ou, Al 1 4GODS AF EW FaP)S Y Fgo] @

T 5W BP9 S ge) @ & 9l

I, 2] AAjde] wE AH=(110) B Ted=(12009 ¥4 W Al 1R Al 2 91, D2)olA

(120)°] 2" & (rubbing direction: RD)Z} #H3Y

w4 1 990D dAAE sdad=(110) 2 FE5A
J 1=-(120)0] W WEHRD)F A 1 ZHA)S o] FH

= =(
= =
R, A 2 GAODAAE FLAF0) 2 FF

[-‘N

olet By FAlA o dystd, fad=(110)2 volHuA (L)% F3T T d=S01D, SHed=
(11DolA 2718 vl 27|stad=(112) 2 ),

V1A, Thel E/stadS 1 A 1 FAODAME e $Y YA s, A 2 GAODAN
2 WFRD A Al 1 ZHA)E o) FH FAdH.

e HY PFE)T o F FW, 5 U4 -10° o) g

o9} mPAIIA R, FFHF(120)2 dolEnA (DL) Ha3t FAFFTHAT(12D) 3, TAHAFEAT(120)00A4 7]
H g Er3EAE122) 02 FAE.

o714, TAEEdT(12D)2 3F2(P) Wold THskad=(11)0] FA4HA B2 A5 G2 + 3

A1 AN = Y W FAysA AL, Al 2 FHD2)ANM= 2
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=, Al 1 990D AAME v B71skAd=(112) 3 ] 71851 =(122)0] H ey A= e
A= A 2 AGD2)NME e B8 AT (112) 3 e B FEAT(122)0] 2 Wk 4 1 7z
(A& olFH, A= FgdaiA dgHrt.

A, o Aol Al 1 GAODAA threl BAsaAF(112) 2 Bl BAFEAT(122)0] o
g3 A 2 42 o7 FHE 5 glow, Al 2 YDA T BASAAT(112) B tie] B7FEA
| e W gas @dd o

o] 73%, Zﬂ 2 7%% e EW, 5 WA 1079 @& 7K 5 e, wEAsAs 707 2 5 glen, g
A

Ftold E=HEE o & EW, A48 A WEgo R 3|HA7|= F3F(left-handed) 7lold =HES}, dH& wi
A A ko2 3 A7 $3F(right-handed) 7ho]ld E=HET} git}.

=, ool Axjdols Ao Jrold ZHEZS oz, A A7l 44 wEgoer IS %
= 3o}

olgigt Fhold E=HES AEE & 85 FEdto] By AdASHAl v

8% Al Fhold EHEE U] A 9, AAe] Fe HojFe EMoRA, Zrsads 8 2
el xFok FAsA Y4 Ao A Ted HolFe FuRe] ddelth

AA, = 8ol =AIE wheh o], #7]3kAa=(112) 13ed=(122)2 x5k FAshA Ag=] A, ol
W, e FRDE AE 59 xF Wl & 5 v

WA, o]l mRES Hrbeby] de) a4 es Advdn

71824 3(112) @ B35 HA=T(122
FRD)oE HHH}, = g

i 7@&:@%( 112) L %71%%
=,

e e

=]
5.
°—‘1’§(LC21)% 31‘%] HJ%J(RD)E L-R
A (LC22) W W3H(RD) =

o=, 7Istad=(112), £ Ed=(122) R HX WEFRD) O] B xF I A A=, AAVE 44
wojm A (LC2) 9] 3 Wl et a7k glojA, A LC2) Azhe lolol Waow 3dsiA Hdt.

13k, 7eld B HUre $o] 9 FEs AyiEg

Fr1ead=(112) ¥ —rﬂ%%@%(l%) Zyzbo| dlolEl et @ FE Akl AVIE] Ao AAH(LC3)S HY W
FRD)CZE AHHEAh, &, AHLC3)Y FE5HS 29 WIFRD) Y HasA wjddet

718 =(112) 2 E71FEA=(122) A2 Agko] QI7bEo] AAZ A H A9o AW HAA A
Aol whel HsA FE=d, oju BE A4 FFo] FU wgoz It dFE B, A (L)
AEe 2 BERD) S 7|For AlA W r 3 A3t

o
rlr
12
ol
=
o &
2
N
Y
2
e
I—r\
1m
N

Fasbgomm, 9400 A7 94 wgen H48s 2 dielt, o
a, oﬂzuLcM ol el HJ%J(RD)—% NFom A WRew B4 del, 4106 A7 sl =

L
)
jus)

g mpel o], E71skAad=(112), B7leEd=(122) 32 WFRD) o] BT U wFow IdAd A

_9_
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9, Jtold ERES A7ks) dol el Fu Aol oslA dole] Wow s, old mHE
2 Ake ol el 3 AAol SJalN FUP wFow U}

ol A = 95 Fxste] At

% 9 Rune] AAdd e g TE AelE nelF i mwoln

WA, gel] stold BREES Arhstel A4 AAG AAHS FYFHSD. olol wheh, AP 27 A W
gro] AAATH(S2)

olojd, AAZE BAE A, BIIRAAF(E 89 112) ¥ B TEAF(E 89 122)9) 2w} o W= e
RD)I Al 2 7 ol EW 50 RS o FHeE, g 27 A PPl MAH Y u, BE FU yFo

o714, stoled mwEe] kel W Agel WA (pitch)7t 24 f, ol ARl WA AGo] HolA
Sol7b Wil Fxel 84 W] Ao B wl, ool WA (director)7h L WEo 360 ° FAF A

e Ew, A4 WA= 10mrt 2 4 gon, Fold THES gL o= =W, 0.09 WA 0.3%7F 2
AT},

ALsk vle} o], Bl Axjdo] WE 3A(P)E Jlo)ld EHEV HrtE AAHS zEEta, A 1 L A 2
d9or FRYY FEAT L stadFTe A wEke] H WS vjeow dEzi),
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