(1993553 H(KR)
(12) F/NE3FE(A)

(51) ., Int. Cl. (11) 3M¥sE

FNE3 10-2007-0031643

10-2007-0031643

GOZF 1/1343 (2006.01) (43) &ML A} 2007d303€20¥d
(21) =4S 10-2005-0086308
(22) L4k 2005109¥€15¢
AL L =} A=
(7)) &9 2 A A2 3] A
A7% F9A FE5T vwiEkE 416
(72) g =} A7
A7) 84 7155 Bty 289-12 AHA A v|nE 102-504
a4
A7) €294 AdE e ulS g2 ol v E 216-1702
naS
A7) £AA] 7155 A AR (F) 7S 3 LCDFE LCDA T4 N 7]
EI1F

(74) 98 d

o
1Jo?::
1o rio

A BT 5 E 27 %

[<) [}

(54) AR FEXNZA

(57) 8.9
e NAHFAEA ] #gE Ao wA dA watste Alo] B B H o] Bl A3} A7) Alo] EA 3 A7) dlol Al o] At
g ool mpAE o] Ql& A1THHE WA 2~E, 7] A1RTENA] 2~H AAx o] lom drjsiele] Fdx o] 9= Al13)
275, Aol AdR7F 7] e S weh AH ] i A AFE 288k Al1stae); A7) Al EAT 4] ol
B o] mxpd Aol vhd s o = 7] A2utE AR AE 9, A7) Al1skAo] 7] A A= A7 HiolE d ko] A
7he = Al2st =S E36kE A28tk 7] Al1skA B 7] Al2skael] vloly A Shs Q17FekE ol s ek
71 Al1ska B 7] Al2stael AR thE 549 vlolH ko] I7EH == 7] tloly s H-E Alo] sk Al A o] -
£ Xgste Als 5H o gt o] e $HERE 2Ya/EE JTES SUMNA F A A FEA A TE Al
o355
=2

837 W
A7 L
A watsh= Aol EA 9 o] B Al 3



FNE3 10-2007-0031643

27 Ao =} k7] BlolE el mapedojol uhelE|o] gl Al ukukE AlA] 2, 7] A1uFebE A 2E o] AAH o] 3]
o A7lshele] Pl i ALSRAT, How AR A7) AANE L whet A U A AFS L

A 13k 9}

71 Al EAA3 37] dlol8d o] uxted el mped s o] ol A7) A2utERA 2H o}, 7] Al15kA 0 ] A A
W 5L dlolE Asto] 17t = Al2stAad S-S £kt Al2stAeh

297 A18H2 R 37) A28kl o] AE Q7FsHE HlolEl 54

A7) ALsha R 37] A2skiol AR b T30 dlolE Agte] A7k E2 7] vlole] TER-E AofsHE AE Aol
g TP AL SH O s APEA A

AT 2.
A 13l e A,
871 A2EHERA| LB o} TAT Ao E 2 Ao B HolE At 7P A3 T EMALEE U £95HH,

F71 A A=) dF= A7) A3 MR EMAAE 23H 0] Sl AS 5ACE dh= A RALA.

7% 3.
A1l 9hel A,

7] A% AT 7] AATEDA 2 o] EeQ) AF7 AN AL 5H O = LA A,

R

AT 4.
A1l 3ol A,

471 A AS A7) A2skad

1

I AA o A= A

filo
A
2,
o
Htl
ol
rir
12
o
kel
>,
)

AT 5.
A1l 3ol A,

47) A AT A7 HlolH AT U 5 AL B ol NG TR,

4T 6.

A 13l e A,

47 AF AL A7) A28 AT 5AD 2 AL SO ot AP GA

AT



A 1Eel e A,

871 A Bk} A7) A28k

A7 8.
A7 Ao A,

B71 Alstae R &7 A28k

T3 0.
A&l 3dofA,

A7) A1k A7) A28t A= A7) Alo)

7% 10.
A9l 1A,

71 Alska= At dlolg el 7] Al28ka

A7 11
A1l 9hel A,

&7) A8k

ASe A4

AT 12

A 113 oA,

371 dielB A2 7] Alstad =] vl ds s s 34

AT 13.
A1l §hel A,

A7) elH e A4 4 G449 A

AT 14.

Al 138l 9lof A,

A
N
o

&71 dlelEd el

EAe

L
. D

o

FNE3 10-2007-0031643

S DEECREEEE

s
12
ol
=3
>
ox

)
tlo
A
oX,

o
it
ol
rir
12
o,
kA
>
o
)



FNE3 10-2007-0031643

471 ALstael = ol e AL

A S 2 Aol EA Ao QS Sask AR the F49 |
o8 Hgto] ArbHE RS EHoR %

T8 15.
A 18kl QLo Al

47 AANRE 7] AN EA S AR o 24 o] i A& S0 S APEA A,

T8 16.
A 158 2l

47) AAME L g7) Al EM S AT of 455 F o FE A EHOR s 97

Fd
>
o2t

AT 17.
A1l el A,
71 Astad 5L A G,

71 AR 7] Alstad =) v ol FalshA A s SR sk AHRAIEAL

7% 18.

A 178l Lol A,
71 Alstad =L 471 ArlsE
3} A 23k oo

A7 10.

A188] dofAl,

97) ALFRG 3 37 AR LG 0] e 22} 60mol 39 RS FHOE i Y EAGA.

4T3 20.

47) A AT B ) AANES] Enct e AL SPOR s APEA YA,



FNE3 10-2007-0031643

A 1Eel e A,

tlo
Jm
o,
o
t
ol
iy

2
2
1=
>,
o

47 AN Fe gmelsel A

o,
o2t

T3 22.

N
ol

A uapeh= Alol EA B dlol B A v

7] AlelEA 1} dio]H 4] aated ol mlA o] glom A& o 549 oy o] A7be = A1 E dHA] 2~ H
9 A 249k E 2 2] A~ E 9}

71 A ERA Sl AdE o] glom M2 vhFshs Al 129 Y R AZFEdS s 7= Sad T

47) AgukE AR 2o 471402 AAs el Yor] gr] ALLRGY W 7] ARG Aole] A= A A
Fg 2Pt AL AR s AHEAA.

3T 23.

A 223 Ao A,

F7) AT ERA 2 oF A7) A2t E @A SE = A7) dHoled o] Ao s i Eof glom A7 AlleE
A= S Aol EA ] 7] A2uteERA A = A Al EAC AdH o 3= Ae SR sk AATALA

AT 24.
A 228 Ao A,

871 AT ERX| 2E 9} A7) AU ERA| 2B = 7] Aol EA Y] A dFe s ujA
WA 2= = Ak dolEl el 7] A2u ERA 2= S Ho|HAddd Ay e As

=],

==

#47) A1t

ahe ARG

T3 25.
A 228 ol o)A,

371 =2 AA PGl 7] dolHAde dAMd @4 A SRR sk AARAIEAL

T3 26.
A 258 ] lof A,

A7) BtAH TS R E Q8| A(dot inversion)H = AL EF O R sl HAHFA|AH],



FNE3 10-2007-0031643

ST AN E 7= St T, A7) sad S AR E we G450 /lon 3] stad T v S0
ElolE] Zgke] I7be = A 55 et AlL7]

871 A17183 v @Fet s ANARE 7= we =S £k Al2v|a

A7) A%} 7] 22715 Abolo] SISk fAgol Aol $9 APF S LT AL AR S AFEAR

=],

g Al A

Wgo] &ahis 714 R 1 Hoke] Herl%

R, A RAGA ) AR ACRA, B dAeHE, dHd 2EE AEAA SHEE 2/ eSS T

ZENZL A A A O EEE Aot

NG FAGA = WG ERA L 7F G5 o] = TR ENA2E 733 dedESo] 45 sl A2y 7%, 1

2 3L o] 5 Afolol] g ZFo] fAstaL e A FAI DS £33 QA FA D& nEF axto] 7] wjitol v E A

2E 7] B ‘?iOHL EL i%ﬂﬂ AR MEol E o] A 4= vk WEto] E filol M e Bl AT vl
o]

A e A 2o vaEeo] g0 LA A7 2§33 ek o] &= CRT, PDP 53} ] atshe] o4 #4459
o o]

L o
Alokzt, AR, 3l o 540 A e As YEbAI N, AAFAIGA Y SEEEE o8] A
oh:]_
AT

>
(e}
-
N
N
[o
o0 =
%X,
Ol
o
A
o Lo
_?L
|
!
HU
L=
<
2
<
()]
=
5
Pi
==
&,
03
j]
D
E’;
U
ﬂ
0{
-‘%
r_u
4

PVA(patterned vertically allgned) rE+E =

S FEATO] 27 AANAL FAB AL A o5 Ao Ashe] FAE L TAA B (fringe fleld%
o] g51o] o1 BApEo] i W 2ATo M Alokzto] Attt

T PVAR Eof| A= A7) 3 & of] A 17%‘%1 ol A= 2R BET} oFslE o] R o] Ago] XAy = A7} AT

E3 o2 o4 A% AR g o} AR ATES F7HA ] EAE Ak

H
rN
O
u
N

g o] o] 114} = 7)< A 1A

w2 o) 542 SHEE 29 a/EE g0l S ARG E A

oy

sh= Zolh.

dlolE A3k 47] Aol =43 37] dlol e el mated o] uhesof Q= AL
1 A o] glom Alshele] G o} Qi ALBLAT, Aol % A¥I}
) ANHGDE whet B i A AFS EFSHE A L8R40 3] A=A} 7] dole el wateg el nhel

50] Qi 471 AZUEERA 2E| sk, 7] A15Hae] 47 4F ATt FAE ol e Agkel A7bEE A2staN TS
EFsHE A2stask 471 A8k 0 37 A2shiol dlole] A5HS Q7kehE lole FHI9E 4] A13ta 3 37 A
28 0] A ThE 349 Hol8 Agte] AZHES 37 Hlold FERE Alolst ATA ) FE Leshe AFEAT

Aol olate] @A 4 ek
7] AU EBA 2B 9k FAT Ao E & A HolE A AP ABUENA 26 S o Leshe, 47 A
A Ao QR 7] A3uE AR 26 TaHo] e Ao] whA o)



FNE3 10-2007-0031643

&7 QAL A7) A2skad =2 AAF = Aol vhE A sk
B71 A AL 7] EolH A A Sl Aol wkA s
A7 AF AL 7 A2TRAFI FAF S Aol vk st

A7) A3kt A7) A2dtas A7) dolEl e AAhako 2 o Hu| x| o] gl Zlo] uleka st}
471 Ashaie T Al B A7) Al2stiE e Alo]EA e A ¥ o] 9= Alo] npgA s,
7] A1staok 7] A28k F7] ARl EA S Ao 2 wjxH o] 9= Ao] wigkA )

A7) Alshae A oAl 7] Al2stais Fa dlolE el dds o] Qi sl uigha s,

7 A1 el AT Ak o o AIEN AT AYHE sk A2 e Sl o

471 AN B7] Alo] B o] QA o 2hg o] 1= o] uhgA s
A7) AN E L ) Aol A o] gk oF 45 E o] Fi= Ao whghA s

71 ALstad =S A4 @4, A7) A2 7] Allstad =9 vl FaetA &€ Aol nieA sttt

A7) AFEAFE A7) AN FHow AdHor Weo] oA AR ArHow AdHo] gt A1 Ed
3} A2 PR 0.2 Lhrol A Qi glo] ik stk

247) ARGt 7] ARG o] EL 2kzk 60mo] 49 Aol uheA sk,

A7) AN el o] Z8 8umo] &Fel A o] upkA s}t

A7) Boa e BA e Ad washs A EA R dlolel izk 4] Ao =} vl e waed o] vheso} 9o
A2 ok S dole] Aol Qrbslt AL HE WA 28] L A2ukE A 2 sk 4] A 1EFERE A 28 o] A7
o} 908 A shahs AT D A2 RS A S Sok A7) AEAE AAE o 405
Aslo] glov] 47 ALFRGD 9 7] A2 Abolo] Aok @ AFE EFSHE AYEA G o shelw
g4,

297 ALEEE WA 2B s 437] AZUEFE A 28 7] dolE Al Ao uA o] gor] 47 AL tER
A 0k AT 1o 5] Ao A A58 A oL A1 1A 51o) 5 o] Ao

#47) ALebeLE A 2B o) 7] A2utuhE A 2 = A7) Aol Ede] dguaro s WA Ho] Qon] 4] A1t
WA 2B = A Ho] g Ao 4] Al2utuE R ~E S i Hlo]H e daE o] i Aol serd et

7] BRATE AN Yol 7] AolE A A4 F491 Aol vhgra st



FNE3 10-2007-0031643

A7) A =Fe = E 2 d(dot inversion) & & A o] vl22 &},

A7) g o B2 st AR S A= stAad S, ”71 stad= AR E S et A o A7) gt

o] dlolE] Agto] o17tE = A4 AFE E8eks Al17183 A7) A7) sty 5 A

=5 iia Sk XJ127MJ+, 471 A 17183 %71 A27] 3 Apolell 1A18HH FdEo o] &1
FEAVGA O ofste] 2dE 4= vk

o
ol
ol
i)
s
)
K
rd
ftlo
oy
BN
ll
ol
ol
2
e
i3
ol
ftlo
inj
Ho
oz
)
ol
w2
o
ol
ol
¥
O

ARl oA, o7 AAlefell Sl FLI FHarel= =
= 11 l‘ﬂloﬂ/ﬂ Ao Agsiy & dAdor s et B

K

S Bty o] A1 A A do]] e NG F A Ao BE= ot}

Hulrg o] C—’H?ﬁﬁ&%ﬂ(l)b NAF AL (300) E oo dAH AoE FH5H(400)¢} HlolE T+55-(500), Ao E T-%
B(400)] 2% F5 A AAAE(700)¢} HolE] 52 (500)0] dA%E AzAYg AAAF(800) 183 o] 5L Aolst=
2 3z

o] T NAFFAHLE(B00)s = 2HA = A 1A A] <ol w}% HhetE

45 Fxste] Aeld by g = 25 U 9 1 E
WA A 7| B X E, & 385 £ 29 M-S WE UHE £ 45 5 29 V-IVE 2 A F A s)d o] thd o),

AEAHE(300)S A 2 tfgste vetE A X ~E 7)19(100)3 A& ZE 7]19(200), 18] 3L % 7] (100, 200) Alo)
l A A= AAF(250)S E33H
- Bt E A 1] A~ 7] S B A1EAV]H(11D YN Aol E wijA (121, 122)0] HA = o] At} Alo] E i
(121, 122)2 5% 4435 =5 T Y 5 Atk Ale] E vl (121, 122)2 7F= Wdo s Wol 9l Alo]EXA(121) 2
A]EA (12Dl AZ2F ] = vt Edl 1iE1(T1, T2)2] AlolE A=(122)8 3}

EAE A FFARE Aol E v (121, 122)2 St =15D3 T A% 832 48 #sda4S o 29
T ueH, FEHFAL Al EA2D) 3 HaA A wiAE 5 Tk

ATEA7I AT D A= Dt 2(SiN So2 o] Fo|31 Aol E ddA(131)0] Aol E wjxd(121, 122)& Ha gith

Al E A=(122)9] Aol E AAT(13D) -l A vFa 5o WA R o] Fox vhieAF(132)0] A H o] e
H, HHEA F(132) 2] Aol AEfAabe] = i ng EEwe] e RgH o] 9l nt Tiﬁ} A gta Tl =4
= weo)xl A H55(133)0] G vk A HASHT(133)2 322 rolA §

A HEHS(133) R Al E AdAT(31) flell= vlol¥l w141, 142, 143, 1710 A= o] k. wlolE w141,

142, 143, 171) 9 A] %’:?#E ol Folx BT e vk S glvk HlolE jAl(141, 142, 143, 17D& A=
o2 FAF o] AEMA(121) watste] g4 (P)E A olshE dloleA(141), dlelEl A (141)9] Aol A A&
(133)¢] A7 A5 o] e =) A=H(142), =d1Q) A(142)3) F2l 5 o] glon A= A3t @f?(lSS) -
of FAE ] i A AF(143) 28la GA| =9l A=(142)3 B2 o] o ElF9] A HF5(133) Ao &
AE] s A AFA7DE 2T Ak SaP)ol AdAH Y d= A AFATDS A Tk AP st
= AN E(152)S wet A= ok A% A5(17D9] FH(d1D)S stad= A/lsE(152)9] #(d2) Bk thi 2
=] Q.

ojgh 2 Alo|E A=5(122), A2 H5(142), =al%) A=5(143) 28 A A5(171) 720 &dte] g staP)el= 7

T HHEMALE (TS} F7ke] B ERMASH(T2)7F 242 sk =] ot 745 S ENASE(T) 9 5719
‘#‘%‘E%ﬂﬂiEﬁ(Tz)t LT AIE AF(122)3 22 A=(142)5 £ ol o8 & HHEMNALH(T) 9 F
7}e] whatE X AE|(T2)ol &= 52U Alo]E & Aty oy dgto] 17k ™ =8¢l A=(143)3 43 A=(171)0
Zhelj A= ol E Ak A Ao 1A H



FNE3 10-2007-0031643

2
3

=

F9 2@ A4 AFATDAE AW Fa@)e) dolE Aeke] d7hE ¥ A AFATD ol & FLM L 9
AFA5De = M2 2 S dold wshe] e7bet.

Hlol e vl (141, 142, 143, 171) 2 o) 50] 7he]A] @ wHEA5(132)9] Aol = A8kt 4, PECVD Wil oste] &
1 a-Si:C:0 2 EE a-SiOFE B ob A A {1 ddm o o] Fol 7 Bauk(134)0] FAH O] vk BETH(134
A2 AF143)S =HUlE AETFA61D)7F A o)

2 g

W EH134)e] Aol 3 AHF(U51)0] WA E o] ATk 32HF(151) E4 ITO(ndium tin oxide) % 120
(indium zinc oxide) 59 T3 =HEZHZ o] FoZt},

S AdF(15D M= A= Aose(152)0] A ot stad = A E(1562)2 $&3 545 A9
(222)3} A AGF(250)S the] ZmrQlo g #etslr] ] A= & Aolth stad = A (152)2 Ao E
A (121)3 oF 45%9] 7= E o] F a1 it

=150 Fad= A/HAR(1562)& Ao A 1FEFG(A)I A2H-EFHB)E vrofxlnt, Al 1529 S (A)
SFAFEFABIS A7 om M2 dds o] #dF oy AgS A7ht=t 1 FEI9A)S 8= A9
(222) SAo=2 Al=rl(a) R A2=ml(b) e Ul A A2FEF9[B) JA] 5= AN (222) o3}
of A=) A4E (D) 2 o Xt o714 AL Ql(a) B A4 A(d)S dlolEld (14Dl 15 8k vk
A A= (b)) A3 (02 = AN RI(1562) R A A=(17Dl - sHA Ht

dow A3EH () A4 =m (DS AF= sty o= A1l ()3 A2 (bl sdstA 482 5 At

0

A 792000 2W A2 A7I(211) Foll TFEHF(221D)0] FAd = At TFH=(221)2 ITO(ndium tin
oxide) =+ [Z0(indium zinc oxide)5 ¢ T3 EAE AR o] F ot} FE5HF(221)S vt E AR AF 7|79 g4
A=A5D3 A 4494325000 A5 Mt QI7bstt), 322D 0= & d= Al (222)0] A= o O“:}
AT AME(222)2 stAAF(15D) 9] st = AAAE(152) 3 A HGF(250)S vhre] EvQlo =z yir
QS St BAISHA = FA T A I E 720002 S EY A A EH, SHIES 5 9 X8 Sil‘ﬂr. %
A= A (222)9] #(d5)2 oF 10mE =Y = Tt

N

e E 2] 2~ 7] 3(100)2 A ZEH 7] (200) Akololl A4 Z(250)0] A sk}, HAF(250)2 VA(vertically
aligned) R =24 NG A= A o] 7hall A X] gk Aol A= 7401‘:“?‘5}01 AL o] F a1 k. Fte] TRl A H M E
b= & oA o] Fol7] Wil M7 tiste] Ao E mETh Rl sfAd S §7HJ41E4(152)J+ TEAS
A€ (222)0] GAE O JA ko, AAHEA = FE W ol 7“41?4%1 oA of 2] Weko g T A A vl E 3t A
T a1, w3k wheko] v E A A Ho A A7 M (disclination line)o] At} A d= A/ E(152)3 &5 A= Ao
(222)8 A Z(250)0 Ado] 28 uf T B=Z5 vh5o] A vk W9 zte AA )] o}, T3k I Z(250) 3}
2= AN (152) 3 351 A (222)¢] v ol gl gFd g o2 Yiroj ),

O

1

42(250)0l 917bE= A7) Fel= 2AA] B 9o HE D(lateral) DE7} Yok = 4o HE L% PE= A7) o)

<w2mmﬂﬁHQMMLHH1H%:wmmxmm4ﬂﬂ%@ﬂﬂ@mﬂ@ua;mmqémzquﬂ@¢
A BE Y e sha A= AR E(152)9] sho] 91 @ AF AFA7DI F ] A 2(151) Abolo] 5
grtatoz PAH A A2(17D) 2d3(151) 7+9] Atz Ad5= a7

=9} gE e WEs} JA5E 4ol

7 =
519 4718 AR At

PR webad, £ T4 A= ded Busk G5
o] o
=

Eoabo A A AF(17D0dE T sad=F(15D) 3 o2 FA 9 doly Heto] Q7tEl vz HetAlol = uf-- A A
Py d A=t A A gk

o] whE A% "=(17Del o g adte vhe 2k



FNE3 10-2007-0031643

A Zshd dE Y d=of o8 A F(250)2 Sr7bwedv 24 dstd dEd dE v sk = drled
(152)9] F(d2)S #FaAA MTES FEAA = vk A A507DS ARgsho] sty = dr7isd e #(d2)2 574
o] oF 10mell A ¢f 8ymolat= &< 4= er o ok 7ym= k= Aol kb stttk AA stk dH Y A= e sl
(1519 A71& S7HA AT&S S7HE o 3

L

<
o

311&

o A AFATDA A& Grol A SHEES] Fohs ATES F/he AR FFAG AF Fo) ATEL F7H]
7] 918 SHEAFASDS 2718 S/ A1FE T ohA $REEE Asha 9 93 ASATDE A48
sho] $HEES AT ES BF AU 5 g Bl

dE e Beo o9 SHEE AN TahE A9 Fako] Fahalvh

AA ol & (Tr)x= #ho] A Bl (rising time. Ton)3} =% €} (falling time, Toff) S dsle] Ao}, w=de 23 &
Z(normally black mode)oll A gto]l & EldL 10% F3&ol A 90% F3&0] F+= Ao 2 Ao F a1, %a ol & i)
2 90% FHEoA 10% F&o] 5= Ate® Jojdn), 8 b2 A ZAIGA o] #Aglo] oF 6ms<] vt %
EFl 2 NG mAG A o] A Gt Ao SHEET =¥ 59 H A (motion blur) @A7de] go}oq

SEEEEEEIE

OHz -5l 4 47 9]
7k gl o

4\3 G>
olo
b
4
H
rlr
of
o
>
7
i
N
N
o
tt
el
e}
=
i)
.
i)
L
o
-
©
S
2
o
H

Aol A= ool uhet
1.25Vo]aL ZeHE A
=5 S7717] 918l |

o] Etde] 10mso]sh7t 5= Aol =vQl 5 el Adxd s
pretilt voltage, Vpretilt)& 2.5V, 2.7V¢] 2712 2 WM A stgt). g E ot

3L

o] 24} Q17} Aol 74 A Aol v, 2.7VAA E Bl 2 E o] F Ao Gl Yl AOE

>~1
o
—

F1
Vpretilt
2.5V 2.7V
ZaX €= 25um 30um
ZEX €= + 2iHE EHE 32um 36.um

1S5 59 g4 Z.S5 25mol A 32m=E Z7FAAE 10mso]
0}4 Zlo] g Bl & Ll 7 S ¥YHYE 2=& H 831 Bl &
< 30mmol Al 36m= S7HAIAE 10mselste] gto]ld Bl S 48 T UeS %f T A

n&z |m

# 19 A%E % 4% Fxshe] Ayatn et 2ot

7y =ule] FIHEES T X A7) oFshA g8 A Y B2 28514 gt wEhbA] ZF =l o] FHE- o 9] 5]
= A Z(250) TR AAHZ(250)9] FA L As3HA %&‘ oA Hrg $E& =T =g A "ok ey A3k 2l
(09 4% Hed d=o] oz A3 A7 J&FS Wi AAF(25009] HLA7F S78te $HE5E7F SrMET &
St A 3= Ql(c) 9] F(d3)S T7IAAE A3l SHEEE IS 5 UA 0

% 19 A2 5E A3EMR(c)e] H& HU 36m7HA] S7HAE 7 ASS & F otk v gE Y 22T 4857 &
= A4Z=dA(d)Y FH(d4)S F7HEA e

Ao e} Gl A3EwA(c)d] F& S7HAZIA &L ol BF TS MAAA D g2 EEolth

_10_



FNE3 10-2007-0031643

Aot AAE(700)= HHHEDRX AE(T)E B2 A7 = AloE L4194 (Von) ¥ 12 I A7) &= Ao E 9 3 A H(Voff),
525D Q17FE = FE5 AL (Veom) 52 A4S}

AZHAS AAAFE-(B00)= AAHFAAA(1)Y] 3|t #HF Ea9 AlxA L (gray scale voltage)S XA gttt

Aol E G5 5-(400)= 2270 F-&F-(scan driver)BFaLXE 311 Al EA (12D AZA o -5 A F-(700) ZH-E 9
Aol E &4 (Von)# Alo]E = Hek(Voff)e] 2302 o]Fojz Alo]E AT E AoEA(121)d] $17}stt},
golg T35 5F(500)+= T A AE

A2 FEE(source driver)B} L% 3, A Z A YA H(800)EH-E] AlZd LS eyt
A o] 5-(600)2] Alojoll mre} Alz=7 S Aeste] dolEg (14 D) dlolE A(Vd)S Q17Fsto
A ZAF(600)= Al°E 5 5(400), HlolH T545-(500), 75 A AAH-(700) 2 Alx A AAF(800) 59 &
2k Ao sl AoA TS AAEIA, ZF Aol E 5 H-(400), Hlo)E F55(500), 75 AL AAAF(80009) &3k}

o8 TN FA(DS] Bl thate] 445 ATk,

A5 AR (600)= 59 1) A o] 7] (graphic controller) 258 RGB A& A1 3(R, G, B) @ 0]9] FTAZ Ao]st=
A o] ) H 41 Z (input control signal), dl& EW 42§ 7| Al & (vertical synchronizing signal, Vsync)® +H & 7|25
(horizontal synchronizing signal, Hsync), # ¢l &Z(main clock, CLK), ®]o]E ¢l o] & Al & (data enable signal, DE)
58 ATtk AT Ao E(600)= Aol P AZTE 7|22 AoE Ao AT dolE Ao AlF W A E o]l E
(voltage selection control signal, VSC)& A sta, &R 2R E Y AXANZ(R, G, BE AAZAHL(B00)9] =28x4A
of ubA Ad3] Mgt 3 Ao]E A|ofAlsE AolE F5H-(400)<F T At A F(700)=2 WH U AL vlo] g Alojils
o Aelg AXAS(R, G, B HolE 75550002 WHE WA, A A8 Ao (VSOE Alx Ao A4 F(800) =
ISRERTE=

A E AofAlse Aol E 2 HA(AOE A5 9 sto] 1:7h)e] &8 A[&S A A8k 457 Al 2] S (vertical
synchronization start signal, STV), Alo]E & H29] ZHA|7]E Aojsl= Alo]E =X 35 (gate clock) B Ao E &
Ho £S 3AF = Ao)E 2 2oo]E 23 (gate on enable signal, OE) 52 ¥ 33lt}. o] Fo| A A o]E 2 Qo] &
AT (OB} AlOlE 5 A 3(CPV)E 15 A AAF(700)ol] FFH ). tlolE Ao A ae A Az 948 Az
A A8k= =8 B7] A1 ZF 21 & (horizontal synchronization start signal, STH) ¢} dlo]|E] A (141)) s dlo] 8 A (Vd)
< A7bstets 2=413E(oad signal, LOAD = TP), HlolE d¢te]l 548 vbd Al 7]+ vbd Ao} A 5(RVS) 2 HolH
5 2S5 (HCLK) 55 23t

(2

o}ﬂ—>'i

AL RB00)E AR E Ao B VSOl ek 2 H ARGE HA = Ax ARL ol TEI(500)
.

ol X
o N

o

=

Aol E F-55-(400)= Al S Ao} 5-(600) ZH-E] o] Alo]E Alo] A& e ufe} Alo]E &9 (Von)S Al 2 Al ] EA(121)
o 917}ste] Al EA (1210 GZAH vt E WX AE(T)E H-2A1 70t} o] ¢} F Ao dlolE F&3(500)= Al A o] F
(600) ZF-E 9] dlolE] Alojal 5ol we}, 'lw v E X A (T AAE ] U= 34 (170)0 ek A A&
(R',G',B)ell th-g-3t= Az At AR (800)2H-E 2] o d 21 tlo]E] A (VA)S tlolE] AT =24 s tlo]Ej A (141)
of ¥ 3t}

OB (14 Dol &%l HlolH Al o= 28 MHEAAN2E(T)E &3l 8 $Fa(170)9] A7k ol2f g A ow
= (frame) F¢F ZE ACIEX(12D)0) Hlate] At 2 Aol E &4 (Von)S 17l E 34:(170)¢l dlo] €
F5 Q7pRT @ Zedde] Byl e Ak A F(700)¢k HlolH T-E 550000 W Ao A E(RVS)7F & 55 W
2 15 5

Al = o
maqle] B dlolE] 45| F4o] whHlt,

o}

]
gk

o] 7]A e vttt Hol¥ Az o] /g o] viH = WA S = 5a A &= 5bE Fxste] X

o,

Ll
jab
ok

A 1AA e M= A AT A E(152) Aol S Ayt A4 AF50A7D)LS A 314(P)2] dlolE Aol 2A7t=H,
FAFA7DH o] AL A= SFAAFA5D2 A= o2 S 9] dlolg Zto] Ql7bx ofof st} wheba] Adsg,
5 dlolE A Atgko 2 Q13 3l A (P)toll = A2 v FA 9] dlo]g Hto] 9l7bx ofof i},

)
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QI A (dot inversion) H21S YERA Ao 2 Aslider ¥ ol 9-gFo 2 % 814 (P) 1l A=
18] A eto] A7dA} 01'64 ZYJoHe ZE AP FA o] vl = AL EZo|t].

o

8 M
it on
iy
o,
lo
=

o

2
a1
o
iy
K
rO
0,
=
r
= 5
D
=
<
D
=
@,
o
5
o
Z
L
o
=
P

o IO

2
0%

) stk o 2 QA% 34 7tols A2 gE S92 dolg A
gho] A7FE A Tk 91k, S Aol EA ?i%}‘%fﬂﬂii 217 3k 3} A (P) 7holl &= & A1 9] dlolE] A gto] 917

2ol AN A WAL A2 Fol A AFATDE A8 st et gk

N A Alo] EA (121D Alo]E 2 Zgko] 17bE ofo] AZH 5 A EJNALE(T)I 7] WA =E(T2)
7h s Aol 2, e ar EA AE(T1) o] 'l o8 ol ddd 34515 = 733*3 BE% %‘——:#*é g o] ¥
Aol T = oL, F7ke] M ERA AE (T2)9] |2 o ojd AZA =] glom ¢ sfa(P)2 A= s A%
A=A7D = A=4 £ F54 vlolE dste] €T

1 Ale] E Btgd o] Avhal v el N+ 1A Aol EA (12Dl Aol E
dlol® kel 17kt ojuf st =(151)0l QI7Fs <= Hloly
A=(17D3 v S48 7HAA fd-

2 A1gte] Q17bs T olo] AAH 3
& abe) Ul sl 1] 551e] 51 19

& 5o FEHEe] 6Vela, stAhP)ol F57 wolE "o 12V7E F-=4 doly dte® 0VrE 17k vhar &k
N+ 15HA Alo] EM(121)el OJ_QH stAHF(15D 3 st =(151) Abol & Av7be A A=5(171) Aleloll= 12Ve] A
SAp7F A el Flo)t). o] of o] & A statel] o3 HE W BTt Aty o] SEEETF S ekl St =(151) A7)
g S7HE 4 2l
T 62 2ty o] A2 A oo whE ututE X AF Y]] v X Eolt), A 24 Al oo A s E i E(152)S Ay
M A AF0172)2 At shAaP) e = A=(143) 7 A o] FaL ol olel &l A AF(172)2 FA o] Al
A Aol Hlslo] Fheaf A A 1A A o o} AL BBl Y 2= Ast a9 8 45 5 vk

78 Burge] A3 oo whe vhehE A 2 s)ge] v A Ro] 1, % 8 X 79] VI-VIE 12 v ot}
(173)€ HlolE A (1413 £AF 20 2 vladso] ok, 9% A=(173)& whetE A ~E o] 27 75 o] 9l

o A staP)e] staAdS(15D¥ AEd HE57(162)F S8 2w sl olol oaf 17 A=5(173)ell= A
A=(15D EL g dioly Hdgte] 7= HEd A= 43 a5 d& o Ak

2

g o] A4 A oo wpE vt E A2 g 7| @] vjxEola, & 102 = 99 X-X & 2 A A I ¢

QG AFATHE $RAFU5DH FAF F02 vhaso] gk A% AFATHS A8 3P $2AF151)3} 4
A @dso] qduk. olof oJs) A% AFATAE A HEAFASDH FAS Hlole Agto] A7ksv] L A= 33}
w98 92 % g

T 112 g o] ASAA dof whE W E RXAE 7)o ufA] ol t,

A AFA75)E 255D §LF To= vpiE o] k. A AF(175)E T P9 245151 4
A A ] gk ofell ofa) A A=(1THeE T S (15D9] HolE Hjke] /17hH ™ HE Y Jé ek washs
A ol

_4

AA G w2 uberE X A 7] 3] v X Eo] 1 & 13a WA E 13cE Eary o] A6 A] o of] wh
MG FAG=] 9] I A wF2AlS e o)t}
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AT A E(152) & A7k 93 A=5176)00 = 58T S Aol EAA2D ] A de s g
A3 dlolE Mol I7FAT ¥ FAH em= A delE Aol AZdH ] e staP)E AFH ] e A A5
(176)2 F-&t dolBd 258 Holy S 7Pt ol & #lal skl stadl= T EAMALE(TI) dHd E-
Eal

A6AA el A= Hol B (141) Ao m AT staP)gtel A= v 5742 oy zste] l7hw o of gt} A
6 Aol A Ze Jrrt dlolH A5 o] 54 l PHL IHMAE &= 13a WA & 13cE FHxdto] A e,

[‘

£ 13aE BE QWA 342 hehd 202 ShE g B oheh A9 AT SHaP) o) A2 thE G4 o)
o] te] Q7kelnh, ol Fo] TelQdel Nt RE sha(P)el Fgol upHE A BEolu,

o
d

= 13b+ A9 A A (column inversion)S YEFH Ao 2 -9k o 2 A4 3 314 (P) Ftoll= A= thE 5449 dlolH
A gto] S17}E A vk dabatak, & ol H A ko 2 914 3k 314 (P) tholl = & T4 9] HolE Hto] 9l7hE,

T 147 20w o] ATAA Aol mhE vPE R A 7)) X Eo]al, & 156% & 149 X V-X VE & AH A

2AFA5D2 AL ol WA A6 A o oF De] A& Gl H(Z-42 =) ol d(141)2 32 =(15D2] HF2
et g E o] vk A A=077)2 A kel A 9lom A= AR (152) Aol E AurhaL 9l

i A?L

A7EAA oA = =150 9 B, stad= A/l (1562) 28fa 5= A (222)0] A= F sttt o
23k ol A HolE (14 D)3 st =(15 D70l G4 5= e d d= 0ol 525009 758} 4 g
olo] &) dlo]E M (141) AR F-2] g 2A (texture) Alo] g o] /R o] 7-&3 SHER7}F SHh

A7AA A= dol B (14 D)3 A7 3t =151 Atelol = die d B=7F g4 d . diolH 14Dl 17FH =
dloly dste] 542 A8k EEO}EE teolBd (14Dl = 5 dg L dske] 7L & 5 vk whebA
tol8 (141D 34 =(151) Aol o] Adaks A4 et

o] Aol 6VolaL, shael F=A dHolH Ao 12V7E B4 dlolg Ao 0Vt Q7beta s, =
& dF A=0703% ﬂiﬁ%(wl) Afelell= oF 12V e] A b7 @A ah= Wk o] Bl (14D 3% ﬂiﬁ%(lm)
Abololi= of 6V el Atabr A gtkar & 5= Qlrk. ofof] whe} vlo] B (1413 sHAdS(151) Atololl= A A=(177)
W gl =(151) Atel it oFgk el d dE=rF P4 E L A4 Ew| o] F(d7)2 A3Ew ] F(d6)Hoh F7 Hrt.

A7TAA A E e AN AL = ba B & 5ot e EE QIMA Aol 2kl /IM WA o] 7hssttt,

16< Eurr o] A8 A dlo] w2 st E X 2~F 7)o wjx o)1 = 17S & 169 XVI-X VIS w2 A gAY
A FA5DE ATEA e} o] A4 ol vl H A (141D SAA=(15D)9] HFEE wax] g dxdow
FAs] k. A AF077DS Ad spael dAs o] o st AN R (152) Atel S AurkaL
A8 A e el A= dlo]E (141D % sk =(151) ko] HEld d=+= F4 54 %}% CHEE Aol EXN(121) ke
= AR S2AS(15D 3ol QEd =7 FAH o] wf Aol EXAH(121) 17 Qi AR sFad=05D3 A=

A2 o2 24 9] glolg Aol el7tHAT}, o] el ak oA oS 34 H2(151) LJ e d 2= A% Ad=017D
aAZ(151) 7+ GE Y FBeol AAA o7 2 g7 2 A
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oA & 50 FE L] 6VolaL, shiol AFA vlo)y oz 12V H-FA4 diojy Aoz ovr) A7kdthar 54, =
Aol b A A=(177)3 :a}iﬁ%(wl) Abolofli= oF 12V e] A tat7F @A sl oI A] Ao Tt Q1A 3 ﬁ}iﬁ%
(151) Arolel & oF 12Ve] A elatrt whalst= Aol whaka] A3Emw21(0)] =(d8) D@ A4EWA(d)Y E(d9S BF F
o} 36mm7HA S7HA1A = lom 7 BRI A(A, B)2 #& 60mol Y i 70mol o2 S = Q)T

A8AA AN M= A A=5(178)3 A7 s =(15D0] M2 t& 5749 dolE ds A7Esh] fsiA 2kel A
o] o] Fofxjof Fhr}. 7 A 1EH(121) AdLFo R AT SAAS(151) ol M= vhE =739 dlolE dsto] ¢
7FE 7] iskol= A | I Ao o] Fol A of ghrt, whehA A8 A A S T sY] e = E QW o] o] Fol Aok g

S EAISH A AR Ho B (1413} S AFA51REe] 1S 4717 3ke] HEZ13DE FA7E 2 77
0 £9E 5 Ak

= 182 H o] A9AA d|of whE v E R A 2E 7]e] wj x| oltt. St S(151)S AT dlef o] A ol
oo dlelH A4 D9 L= 32 =05D9] HFgE mEA] i ddo s dAds o] o YA = shad=
(15D 9] HF2 & wet g4 5] st

wurol wheh gl o] 2718 27 7IE hke Syl e] A TA DA o] PVA W= B8 Z-4 P28 48T 4
Utk 312e] 2713 AT AR S 2715 o ool ol ATk el g o wol<le] Fg A0 36m7

Z S Qo AuHoR 2 8aE e AYEAGA 2-4 F£2 4§D 5 Ak

M % Rk o] W Ao So] EAH T AR, Eukrje] Sl & ke Babe] A4 717 diAeh
W] Q1 olu Ao Houhd growiA] B A S NPT F e & 5 AL Aolth Bl Wl AR
P71 A5 o5 A Aoluh.

=12 2 o A1 A ol w
T 2v 2 o AllAA o] whE W ENAAE 7] 38 wjx] =o)L,

T 3E E 29 M-S whe g Eo]ar,

n
«©
flr
re
5

102 =99 X-XS w2 AYFAs e o],
T 118 Bty o] A5 A ool wpE vhetE W] ~F 7o) Hj x| Eo]aL
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= 13a WA = 13c+=

12+= 2 o] A6 A ool whE HreENA A 7] de] wjR]=o]aL,

B o] A6 Aol ol nhe o4 A G o

AH

L4+= 2 o] A7 ool whE B ENA A 7] de] v =o]aL,

148 XV-XVE m& A gA g de] do]al,

% 162 2 o] A8 A oo whE WtE A 2~ E] 7] 9o v x| EolaL,
T 172 % 169 XVI-X VIS e AggA g de] g ko],
%188 Bk o] A9 A oo whE wlutE x| AE 7)o wj x| Eolt),
* Lo FoRlte] oo gk A «

100 : MHePERA 2~ E 7] 9 151 @ ShAH S

152 1 stad= Asie 171 - 9% A=

200 : A Qe 715 221 1 FEAT

222 &A= A/ME 300 - A EAIHNE

400 : Aol E 55 500 : dlo] g 55

600 : A% Ao} 700 : A A4

800 : A=A WA

=
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