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53579 ¥
3731

Al A 73

e

A7) Al A 71 Aol FAE T Al WEo R wWol gl ACE Hd @ AEXAM;

e

%

o]
371 APl E wi v} s wabstr] Am s o] A2 Wder W gl Al B A2 HolE wil;
Al g A2 Boka ASE T
A7) A2 BEa AZe A7) A2 weky Hee AuR W puRs elalr
A7) A2 s A%l Qur 2] AL delE s FHea,
7] A2 ek AT e o) A2 delel WA $8sh,
A7) AL Hske AFE ) AL delE A 2 A7) Az delE WAz $HeA 2,

A7 Al F3h AT s dddez 2 doly Hdto] QI7FFE A, AV A2 B4 AT s ddder v
S gloJg Heto] QrtEE A FAl A=A,

AT 2
A1 3ol glofA,
A7) A1 dlolE wiA 2@ ] A2 dlo]E] HjAe Zwekown Ay A2 Fai A2y 9AE FHIE A 7

Al A
7Y 3

A1

A7 4

A2

37E 5

AL Foll QoIA

A7) A2 BaA AT A Al BEA AFE INEE A A TA] AR

271 Al F3hA AFE VA FA4E AT, Y] A2 BekAh AS5e S WdA A Al Baka S o] 9l9
godol FAE A FTA ZA

A5 el glolAl,

A7) A2 BEh AFL J7] ACE AT AFAH 0T 455 EE -45EE o|FE ol ddF AU Al BE
A2 dolg wjAE wat wdEoe] A7) e dIES AZdsE HIX JPo g o]FojXal,
471 A1 2 A2 dloly Ml Y] B3X Jd T} A A FH

AT 8

AL Foll glolAl,
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A7) AL Holy wjdezRy A7) Al Fak A=l dHoly dsto]l ArbE= Al @ shaek, 7] A2 o
B wjdoesryg A7) Al ek A=l dHoly dstel d7bEE A2 & kvt %71 AR A2 e wl
= wi e A FEA] A

7% 9

AL ol glofA,

A7) 2B XA AAH D 7] Al D A2 deoly WXy AARom FIYsA W Frt 2EDA ATSS
9 st 94 w] g
A% 10

Al 9ol glolA],

A7) F7F 2EGA AFE A7) Al 2 A2 Rikh A5E eshs 45y
A7 1

A10 ol ghefA,

W) Gk 2EDA AT
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A1 ol glojAf,
271 F7F 2EGA A5 A7) Al Fakh A5 FHES Im A 3ml A BA GA].
A7% 13

AL &l oA,

471 AL A 7133 gigete A2 A 79

471 A2 A 7 el A48 FE A

47 AL E Az AR A% Aolel] AAHT &) FAE WAL e 4 B ol TR AHF;

f . - ’
& U TS 9 A A
7% 1
A

3
oy
X
L)

ag BA AL @A 7P 9e AeHn Qe Bw B4 A F iR, sha A9 3% A3 5 A4

WA Aol GAse] Y F A EABE 1 Apolo] A} gk APFoE o TolAn], AA AY AT

of AgHE ksl AAFA AAS AYRT olF Fael AYFo] AY LA WL AAHH AP
A

I FAAE AATE QA7 EA] @2 AdHOlA g A F e st BAF] tite] FAS o|FER
g =4 wjgk 2= A FA] A= thH|H] (contrast ratio)”} AL K-S 7)|E Aokt FF o] folate] 7+
Fra gk, olelgk 42 wigk WhAle] AA wAl A AW Al HlEte] SW A1 o] HolA= EAlA
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o A=dl, olgld EAHE Mkl fAste] shtel Sa(pixel)E & o] F3Ai(sub-pixel) 2 EFebal 7
Fhano] 293 xS At 4 Hathvi EEe HMGS d7bskE ol AAIH AT

ThRE o]} e T Y]l wE
AgE AAl ofs) 1 FA Yol AeteAl Alo)H A
A &tAl 71 A k.

o

g olefgk 2o N JA FXol oM AiHor £ deoly Aste]l AVbHE §-3kah A3 o]e &
£ -,—]i]o]— 3 o] dolEiAxte] AZY AIWAIE A (coupling capacitance)7} Y% &
] . wEbA o]el gk F8kAe) olo] o] dte= HlolH AR ALY AHAEAE EY Bavt .

HO “
ofi
ol

ol
2
L

#oage] o Tua st J1ed wAlt, A FAS SPNL F At AY A FAE AFdna e A
ot
2 owge) J1&8 HARE oldeld AFH LA HAZ AN gor], AR e ® o A4 3

ASe olsl AAEEE A WA ol - A Aol

79 sjE T
A7) 7leH HAE 2] A% 2 Rl A Aol mE Ay w4 AA=, Al A 7R, ] AL A

| o UE AClE i B 2EA, 47 AlolE HiA
= A1 % A2 deoly wid, Al g A2 Fska A5
A& 2gstar, 371 A2 Faka Ad=2 A7] A2 3@ J3d doiby 2 saRs xedetal, Al

Ao durs 47 AL deld wast FHsA, 4] Azrska Aol Bt 47 A2 dold W)

718t AAld 5o FAH ARES AT AR 2 =dEe] 23] Y.

woaol we o wA Al olahu, dolEA FHolA WA WA @RS WAY F A, ATFES
¥ 5 vk ES AL F3a 4S9 AL L A2 dolE A AZY ARG FPozH A4 BA
A9 EA Aol AstHE A2 WA F Utk

T 3aE & Wi o Ao wE = 19 AY staE TS s mAIRe] wi ot}

= 3bi = 3a9] dH FAIWS Mb-Mb'Hoz 2 g},

= 3¢t = 329 FF BAIFS Mc-Mc' Aoz x& whH-olt),

T 4% = 329 3 mAIwY AFshs AR AT wjAEelth

= 5E I 329 ahF RAWI E 49 AN FABS ¥FehE A ®A AR A ot

T 62 E wgo] o Ao wE = 19 BY FaE XS s mAT wix Zeltt

T 7at® & @Ho] o AAdd] wE = 19 AY spAhE EE sH AT wjx Eolth

% 7bE X 7a9l % FAIEE VIb-VIb' Hom 22 diroltt

T 82 E W] e Al wE = 19 BY stAE T - mAIe] wix| Eo|t).

L 9a® AXRE WAL wet & 19 AF skho] Al Feh AF(Pa)T} BE Ao Al §-34 A=(Pa)
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on

el FEAE e e solt,

% obi AzE WspAgel mik © 19 AY shao] A2 Fshe AZ(Pb)3 BY shae] A2 Hska AZ(Ph)
el FEAE e e olt,

uge A7 fE FAF e

AAk(elements) T Fo] U2 A2 = 52 "HY(on)" T "Hon)"oE AHIFE AL UE oA e F
o] npZ Q¥ olUg} Fte| UE F EE 9 AAE A AE ZF Xt vbd, A7k "AAH 9
(directly on)" T "9lZ Q"2 A AFH = AL S & 24 e T8 MASHA &2 3S Yepdo. =
AA AAd 2AAH Y FE FoE 5Y T 84aE AHTT. "E/EE"S AFE ololdEe 47 ¢ s
oo BE =S xgeth

A oR FAl &ofQl "ol (below)", "ol (beneath)", "&-F-(lower)", "$I(above)", "’4-(upper)" &
< E¥d EAEY Qe upel o] dhue] A e A S4B UE A B A4 845 FHEA
S 8olgtAl 7IEst] fEl AHEE F o duk. FFHoE AUl fojv W TAIEY Qv Wkt
AFEA] e TE Al 2R AR G2 WEks X3k £oR oldE]ofof gt}

WAl N Tleshe AAdES B ouEe o dHel e PHE ¥ wuEg gaste 45 ol
webd, A V)% R/EE HE oA SO s AR Ferk wyE = rk. webd, B ouge dAdE
e BAE 54 ghz ARHE Aol ohleh Alx w4 weh 4=t ool Wske TSt Aol ney
A, A AR GGEe AFA SHE AV, ERA dAE G5 nFe adel o] 54
el A A% Hola, wyel WFE AW A AL ohint
olsh AFE EWES Fxste] W we] 9 Aaldo] o og EA AR tistel A A,

1& 2 owye) o Axee] we oy B4 FA9 s ojdlolE AFHow vehd wHelw, ® 2t % 1

Wrgo] o AAdef w2 AA wA] FH= A dd oJA 5] (liquid crystal panel assembly)®}, ©]

o o
TEH @ dely PR, doly FEY A4® Az A A4S, o5 Adls: A%

94 Y o gReE taee B4 AEA ol ddsel gov e We] Pem WIH the] P
NE EFE o714, 94 Y ojpRelt AR iFE mi S EAWT R HAR, 2eli o Aol
)l

=1 =28 FEshd, B4 AAS s Al FHlEe] glen, ARE AsE ek vl Aol
EA@H doly 25E ddsts toled(Da, Db)S E3gtt. Al]EM(G)S tief & W3z ol glon
Mz7F Aol Fasta, dolel4d(Da, Dby thef o Wakew o] glom Mzrt 7o P st

Zy 4 (POe & & F-3t4(PXa, PXb)E 38, 7z 314 (PXa, PXb)e i dlolE]4d(Da, Db) B ahr}eo
ACJEA(G) ] dAAF dE 29 2AQa, Q) old dAA"  AA  AFHAE(liquid crystal
capacitor)(Clca, Clch)9}, ol AR ~Ew# A AHIAEl(storage capacitor)(Csta, Csth)E FE3Fav}. =,
3 o] K3l (PXa, PXb)oll= F 719 ©lo]ElA(Da, Db)I 3+ 719 Alo]EX(G)o] FdHtt. 2EHA AfA
E(Csta, Cstb)&= ool wpe} A 5 9},

7} Beha(PYa, PXD)S] 2919 £7HQa, W)E S EAT] FHlEe] Qi wul EdX2E Fom ooy
#, Alel= A7} Q7kEE A EAG)] AAHe Q= Aol wAk(elst, AelE AF), loleH(Da, Db)el
A4 x| o] 'il% A= dxp(olst, 4z A=), a2y A AIWAIE(Clca, Cleb) E 2=EZA AIHAE(Csta,
t 29 wAels, SU AF)E AR e adfelth,

o4 ASAE (Clea, Cleb) sk EAIRe] Fahh 4T3 45 EARe] 35 AFS 7 AR o, ¥aa
A0 FE AT Aole] AAFe S

bel AdsE FF A3
Aol sy TAT] FHHE ASE gom ol
Sygos wEold 4 Ut

a4 AFPAE(Clea, Clech)e

1o,
HI
414
o,

Aqes ot 2EA AHAH(Csta, Cstb)e 8- FA] FHj€E =
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[0032]

[0033]

[0034]

JU

Ee4 WAs $5a Ao AAAE Atelo] Fa FPs ool 24 WHdE FF A (Veon)
wgle] Galzl Agkol Azbgth. o}71A, 2EeA AWAE (Csta, Csth)E -8k Aol
2 919 A A=A FPHf o] Fold 5 9

s, A ZAE Fdsh] HelidE 74 s 9 (primary color) F SPUE aLf+E)

7} shav} Akl mhek el AUAS Jﬁlo}ﬂl(*lﬂ B8 se] o AHUAle FHH, A Fom As
E o] ANHES Bk Qe dzi A4, %4 L YA E 5 ok B1 2@ @ d=A 4 i
g EAR Aol U4 F s dehie 24988 FHE 5 A B, d9RHE Y BAw
o $aa AT 9 = o] YT FE Atk

A@o dZAE0] R 2RE 9 AoE 2 Hst(Von)3 Alo]E X A(Voff)e =3
o7 o]FoX AE AFZE AO|EM(G) Q7.

Z A WA Y (gray voltage generator): 349 383}
o AP S A, dHoly Feel AFE 5 k. =,

Sk o] Falie EPAHoR AFE & vk, oRk, 2B #E e o]
Al sk Az A JAERES AT 5 ildr.

teld F-gi= 3 gl dHoledDa, Dh)el 4z ddso] girt. dHoly Fsi= telHda)S st o
25 AT @ Y FEka T ool skl Fahael HolE dE desta, dHeolHAdMb) e S5t
o shufe] ks AT T B Fia T spute] F-sharel o] dHolE Agte dEdd

ojgigt AOJE FHH EE HolH TEEE tee F5 F4 2 Ho Ju A9 dd ARNEY e FH
A AY, 7tedd 94 32 DE(flexible printed circuit film) $oll F&F= o] ol sjgo] 7|
(tape carrier package)® JE|2 7 djd ojgf&zle] FFd & qUvh. olete e, AoJE F5H E=
o8 5% EA AZH(G, Da, Db) vt EAdA2E A% 4~xHQa, Qb) 53 A 9 Hd ojHE
glo] A (integration)® $% Yt}

Az A e AClE FEY 2L dold FEY Bo FA4L Aloja,

| = 15 Fxspd, shube] sk 7 JHe) 2903 2Aks), 7 A91F axfel]l dd®E F-3ka A= (Pa, Ph)E
k. o71M A1 Fspa A5 (Pa)ell B oR 3 el <

2SS = = 2ol , A2 Fska AF(Pbel A
Aoz o glolE kol AVMEE A5 st olg, HolE HAY Eia WES FE Ft dlolH
Agke] Apele) a1 WE-g ofwsith. e, Al dlelHHd(Da) B8l Al Fshh A= (Pa)ell dlolE Hdge] <
NNEE A5 AY Fietn sla, A2 HolHADh) S 8 Al A A (Pa)d dlolE Agte] ortE= 3
25 BY spixdtar st}

ghop m= sharol distel Al OB (Da)S Fs8ke] Al F3ka A= (Pa)el dHiolE Sto] 7bE= A5, &
sha ofgeol7h B AY stam olFolx A, A FA AAZE ™ whd(column inversion)el oldf &
Wz @ savE FEWTges olEsh: A HEd st s Fge R ofFdh: AREFHE A
2 5 9

* F(rowol = 211 wlel8d(Da)& Sate] Al -3t =(Pa)ell dlo]E] Hsgto]

2
S o2 ghao] k] A2 HolHADY) S Fte] Al —%}i A=Pa)ell dlolE A
] =A% s2o) 93 BY a0 #o] wrw ) 194% A %A AT s o
Bahe ARZRYs AQEE AL WA 5 Y. g Al Baka A3(Pa)L
A2 ol Aba, Db)3H A (compling)e] olhi=l, A1 $51 APy A1 2 A2 dolE D, D
bel AZY AAAELA AR Sk 0 BY Shel Gt ] el AZETUF AQE ol

mebA = olo] EAlE B oawe] o dAde uwhg oA FAl Aok o] AY stae) BY sAE VhE B Y
Az Wges oz WAz I A FREYFLR ojFdts ARETH Ee VtRETHE U
T Aok ot ol o Ay FA AlZ(gray scale)olld F&Fske 49 ddrozw 2 o
ole] el A7bEE= Al F3pa A= (Pa)el oAt dHo] ddHom Fastr] g, Af‘é sta 9 B9
Sha 24zl distol Al F-3ka A5 (Pa) A1 vlelH A (Da)e] AEY ARAEze} Al F3kh A5 (Pa) Al

o
R
N
>«L
rlo
TJ
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2 o8 A (b)e] AZE AsAHZ9 Aolg FUoZH AR~ EFC ot A FH A3E MAT F

AT}

Lpolrh Bomtile]l o AAlde Al o] A1l 9 A2 dlo]E| A (Da, Db)S A2 H3}A AF(Ph) T FH)

Askal A2 F-shh AF(Pb)o] Al F3kh AF(Pa)g LS o zH, AY ﬁ}i% B t

AZ Wgoz w2 X3t &t ARE Ty EE JIEE FEH7F dAHE RAE

A1 2 A2 doleld(Da, Db)} A1 F3}4 #=(Pa)2l ﬁ*‘”" ANA S 4*5}5‘:‘9—34‘1 A

He A4S AT F vk, o gisiAle $oll AA8] A e,

3a WA & 58 Fx3to] & e o AAdd w2 A A FAE AEA A
% H o] (thin film transistor array)”’} HAH 3}

WA X 3a WA & 3cE ko] & By o Aol ofgh A4 BA] FA ] M mAlEe] thake] st
A ARET. o714 E 3t Bowwel o AAde] mE = 19 AY SaE TIF S EAR
A o), E 3bE X 329 S EAWS Mb-Mb' HoZ A2 Loy, T 3¢ ® 39 3% BARS

Me-Mc' Moz 2 THEo|T),

FHg g Fo8 o|Fofx A 7]F(10) Yol FE /R WFO R wWo] ga ACE ANILE HIstE Ao
EX(22)0] FAHol drt. Al]EAM(22)2 sttt shae] diste] by ddEo] glvk. A, AlClE
DolE B3 o o Al 2 A2 AlOJE AF(26a, 26b)o] AH] Urt. ol e AJEAM(22)F Al 2 x
Aol E 7= (26a, 26b)< AlC|E wjioleg} gir}.

of

g A 7]3(10) = sth F9ES TR ACEA(22)H AAH R HIysHA JtE EoR wWol g)

»E# A H(storage line)(28)0] @A i, ~EAA(28)e] AAHo] HL YH|E 7}
(270 FAHY Utk 2EIYXA] AF27 & AF(82)F FHHY iy Ml BE T
2~EZA] AFYAE(storage capacitor)E Bl olgg 2EZA] HA=(27) @ 2EFAXH(28)S 2=EF
HjAolglar g}, B A doA AEex] HjA(27, 28)2 A Foo FAT FHIEE FAH oy
IS oo SHHA ko ~EX (27, 28)9 R F wixE o9y FHZ HPE 5 9ok, volrf
sl AF(82)F AlP|EXA(22)9 FHoz WHAstE ~EFA AgAELrt TEF A 2EA wA(27, 2
8)o] FAHA F& F& Ut

Mool

2 A7)
8)

e L

AlolE wjA (22, 26a, 26b)3 AEZA wjA(27, 28)& LEvEADIY LFvE FF 5 LFvFE AL
5%, 2% & 5 5 2 A€ F5%, FHCwS 7Y e T TE ALY =25, &

Bl e 5 EYHd A4 g4, 38(Cr), HEE(T), 82E(Ta) B2 o]Fo4d 4 v}, =3, Ao
E wjA(22, 26a, 26b)JJr 2EHA] wA(27, 28)2 EYA Ado] & 7 MY EAMEAEA g5)e 3
3}
2l
%

i=]

A 3 = =9
=%, 78 Ald % FoE o|Fort. o¢e dy, & EdYe vE &
tin oxide) ® I1Z0(indium zinc oxide)®te] HF Ao % =2, o|EHH =g=2d
By, ©9H Fo=E olFozit. oelgh 2Fe] £ dEE AF -9 EFvlE

b EeEd gRTe § 5 oodnh o, @ w2 ojdl A @ow, AolE wiad(22, 26a, 26b)3
EA w27, 28) tdd oY 7HA 253 EAARE vEod 9

AJEA(22) B ~Eg A w27, 28) fol= A2 (SiNk) 502 o]Fojx AolE AAu(30)0] A5 o]

AlolE AAuH(30) 9ol 43 ¥AA 4 (hydrogenated amorphous silicon) T UHEA T4 Tz 9]
Folzl & o] WmA|F(40a, 40b)o] P At WHEAF(40a, 40b)> ARG, A T o] thdgt F
B 7 g len, dE Bo B AAdoAle o] AdrYoez P F Q.

7} WA F(40a, 40b)o) Aol AgAtel=(silicide) B n¥ BEEC] AFER EP o
HAA itk 5o E247 weojd Qv F¥=(ohmic contact layer)(55a, 56a)°] HAIEHo] <)
(55a, 56a) K (pair)g& o]Fo] WHEA|F(40a, 40b) <ol ¢ A&},
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on

eu ZeIZ(55a, 56a) B AICJE HA(30) o= & o] Al 9L A2 wolejA(62a, 62b)3, A1 E A2 d
o] B4 (62a, 62b)ell Z+7t tf-&-3l= f@ Aol Al 2 A2 =0 A=(66a, 66b)°] FAE o k.

1 2 A2 dHolef4(62a, 62b) T2 A= WFoz wWo] Ao|EA(22) 2 2~EXA(28)7 w5l dlo]H
A4S Addcl, A1l D A2 vlolElM(62a, 62b)ollE A1 D A2 = AF(66a, 66b)S Fste] 7k W
Al D A2 22 A5(65a, 65b)o] FAE Urt. ¥ 3a0l] EAE upe} o], shte] AT}l 8 o] Rakaz
BEE 3, Al deoled(62a)S dtte] Fabie dolH AsE Hdsti A2 dolBd(62b)S thE F3hie
Hizo] goly AEE dgdit},

ol#sk A1 L A2 Hlole]M(62a, 62b)F, Al D A2 A2 AF(65a, 65b)F, Al L A2 =#H S A=(66a,
66b)S tlolE] HjAMolgtar g},

dle]¥] w4 (62a, 62b, 65a, 65b, 66a, 66b)> AF, ZERW Adel I, d@EF % Hebg T ek 5
o2 o]RX = Aol vy, gy T4 w9 shEE(u=ADT 1 o] A AAY B JEd
(MEAhoR o]Fo tgFu FFRE M 4t g5 7RO d2E U A 3F sty 4Ry
F AR £ dFuE et EgBdl ek o|Ful ook EjHudu-dRujFu-EaBnaute] A
948 £ 5 .

Al 2D A2 A2 AF(65a, 65b)2 7z} WFEAF(40a, 40b)T Aok AXRFo] THIF L, Al € A2 =gl
A=(66a, 66b) Ztzt AlolE A (26a, 26b)S FAoE Al @ A2 AX AT (65a, 65b)F ksl WlEx|
Z(40a, 40b)¥} Hojm dF-Fo] FHECT. o7]A, AA AT v FZEF(55a, 56a)> 1 S-S WH=A|F
(40a, 40b)T, = AH Al D A2 A2 HAF(65a, 65b) D A1 L A2 =#H < A=(66a, 66b) Alolol] X

st HE AE @EFo] F2 985 it

dlo]e] u]A(62a, 62b, 65a, 65b, 66a, 66b)F} =EFF WE=AZ(40a, 40b) o= HE"H(passivation
layer)(70)°] @AH o] gtk BIZU(70) Ad}ta Fi AstLE o]Fo|x )8, Hes 4o 43
w 7F334d (photosensitivity) S 7HAl+= #7718 T Z8k2vt 38 712 S2(plasma enhanced chemical vapor
deposition, PECVD)2.2 P4+ a-Si:C:0, a-Si:0:F 59 AFdE A 84 5o2 ojFojAr}. H3, 1
N (70)2 F71Ee 48 EAS AEuAE =&Y WHEAFT(40a, 40b) FES BHEE] 8k s F7
Wit A3 f71uke) ojFwt F2E b F dnh. vl Beh(70) o2 A, maA e YA HAYdE S

o] A],%.E] 2 011:}.
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Huh, oo} o] 4 WFom Vgojx= A Aol os Gt SAo] M2 wAE o] Alokzto] HojAAl H
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A E B 5 ek,
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stk dlE Eo] 120Hz o)/de] AFIFolA T A FA A AY-, A £A] FHEREE i#s)
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oA AL stz AFPa)el vlelE] Agte] 17bE7] Hel, AL F3ha AFH(Pa)S AL oM Da) T A
o] dojibA] WA =Zgel EoF A1 23 AZ(Pa)ol AFE dHolg AL Z77F oAl waba A1
g4 AF(Pa)e =7t asiA A

By stxe A9, 3w =y
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o] dojupr AMA T T Al F3a AF(Pa)ol AFE dolg Aol A7 9 A wEld Al
st d5(Pa)e] F &7t FrhebA €.
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(Da, Db)¥}e] AET Azl diste] AWt 7|4 = b= AxE WA Az wet = 19 AY 3}
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UERdTE, = obell wrEbd mieh gro], w2 Azl M AF ® BE stie] A2 Fska A=(Phel o FE=A)
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