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(3)e] 7hA= ] A

w11, 212 M= u
0% 3} U)X 50%Er 7]

_i\‘ FE

olgel Al AAdE AR F AARES skl WAL FoelMe AR T ool el 9t
o] HEE shoirt.  ol9h o whAL Fow Fah el el 914 e thEA dE olfri e ®AE
S ‘2-191 Are] Apolo] wE otk F, WAl GARMONAE R ARG Wo] MAZ(3)L Ahar WA}
TN WAL o] T NG F(3)& BHste] e FAGT. oo wate] F3k GA(TA) M= &5
A QAFE Wlo] MAF(3)S BHste] e EATT. euz ¢ G Lo AHF(3)E FHEE I
F7F vEmR 7b el W] Wi 914 '} @ol o S vk, e R oy o] oy HA e T2
2 wAste] what ddRA)T Tk G (TN s EASHE ol W AR g AAAIE 5YE A
zo)3pde EAISHA Hrt.

gl A FAE (e 2Ase] WAL GARDI T3 FATNNA 53 EAsh: Yol B A @&
& AN Ao tiate] A,

o4 B o) A2 AN mE o mA gAY WA Eelx, £ 5 R E 62 =40 4F HA AAE V-

b | AL
Vol BVISVI Al whep e mAIRE i el

A2 AAd= 2709 dlelEide o]t} 7zt E}% e 2709 sk A=l Q17 o= HolHdsts
zdsto] WAL G RA)I F3F G (TA) A o] o Z}(Blo)«] o] EES 8o G (RA) Il A 9]
AdAF ol T3 GG (TA A e 3=t ghe] wiho] ﬂ+ﬁ ot AAlefoltk. o] & $]8to] OP‘/‘r«]Sﬂr; F el
= 2709] dleoly A (171, 171-1) 2 2719 EWX2H7F dAH L, 34 A2 270(191, 191-1) FAFH Ao,
278] sk A= F sh(191)¢) oo dAE ERAAYH b ]E1*4(171)° WAL G (RA)S Aloleb, vE
shtel sk A=5(191-1) 3 ofe} dZ2d E-MXAEH R HoHA(171-1)2 F3b A (TA)& Aot

olstoll A = 4 WA & 6&0]88to] AAsHAl At

f
ol
ﬁﬂ
I

rEE Y,

N
N
er

2 Aol A2 AAldd wmE Ay qA FH= vt EWXAEHIL 3
(100), ©o]9} w3t ek FA|F(200) 2 =1 Alolef 7 9)= o

A whe EW@AAE F A (100) o Hete] ARt

A 71#(110) ffell WAL o] FAs ] ok, wARR(111)S - (115) 5 7HAM, Ji(115)= 3k
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oA Fab GA(1)S Aolste] HFNA AAbE We] FwelwA S EATG  WARES ATRAI
58 Aslstn g R0 A EA GG FYH Ak, WARIDO] P4 F94F Hh gGe u

5 .
A GYRNOE BFolA Ak Wol wabEeA sake AR

Az AAde] e ATRAIE)E S gole] A6 Go] AZel Kk Jo(T)e] FAHEE sfol, A
1 AAds B FEGAL AAdE e e F3e) Fi G (The] BT ARk, aeu A2 A4
sl AL AAdlsh gol B deie] Aol GAslol Aol R G (Th)e] RS & 5= gk,
BARHIID 2 A 1911009 Slol AAsh11s)e] BAHC} Ak, AA(I) L F7) Ex §7] 4D
Az gy,

AAH(118)9] o= A EA(12) % FE AFA(122)0] BAH Y.

EA(2DE AolE AsEARs F2 b2 Wgow Wol k. 7 ACEA(12DE % BEF 27)
Aol AF(124, 124-D)3 ThE F E: 9% 7E Fzole] 152 g WHYE T RE(120)8 %

35 o, Al=H(LD e Pesl ddden BaHA v
of Atk 7 FE AFN12)E i 99 WA AR PPoR Wol Q= B A FE AF
e

AIEA(121) B FE AFH(131)S E3He 7|3 Aol AolE dduh(140)0] A0 glow, AolE 4
ABF(140) el vAA 4 B d a4 g2 s EEA|(154, 154-1D)7F FAds o] k. W=
A(154)E AlolE A=(124) foll wA = o] Utk

WA (154) Yol BB ez =3Ho Jde vAE F4 Yz BEd3 A HEF H-A(chmic
contact) (163, 163-1, 165, 165-1)7} &S o A=

A AE BA163, 165) L AolE AA(140) e dhbel 34k 999 2702 dlolg A (171, 171-1) 2
2709 kA A=(191, 191-1)¢] A =] t}.

do]lg A (171, 171-1)S dlolg A3 E Agdsln F2 A= Wakor wo] AolEXM(121) ¥ FE¥ A=FX4(122)
I wxsbe, 2719 "HelEA (171, 171-1)& A= 2 Agto] or7tdEh. "o HA (171, 171-1)& AloJE A=+
(124, 124-1)& st W A2 H5(173, 173-D3 thE 5 e o5 75 3299 &S flste] WA o]

Lo B RR(179, 179-1)& 32 &3},

Ju
ki

t

ACE AF(124, 124-1)S FAH o2 22~ AF(173, 173-1)F wlFstE =9 AF(175, 175-1)2 AX o
34 AS(191. 191-1)F AZ=HT. 2709 3kA A=(191. 191-1)2 Ale]EAI(121) ¥ dlo]y A (171, 171-
Dol 93] deolx= 2b 34 o dA4HEH, o)t % =F(123) Afolol] wjx]Eo] dEH/F] B4 (comb)

o
BRI 7]k R Adse 4dRE
PR

Z3sch. 2709 A A=(191, 191-1)S ZHzF ArjFow Ry
o 9lom, 34 A=(191, 191-1)¢ YA BEL F= AF(123)F Y@shA sjxso] &3 A7de JA%
=
AlE AZ(124), A2 AF(173) 2 =9 AF(175) A (154) 9 &7 shfel vk ERXAEHE o] &
o, AClE d=(124-1), &2 AS5(173-1) 2 =d<d AS(175-D % W= (154-D) 2 37 = o shel vt
o EWA2~EHE o]Frt.

glolg A (171, 171-1) 2 3}A AZ(191, 191-1) YolE REu(180)°] A Ho] Jrl. HFuH(180)dE dlo]
BA(171, 171-D9] & FE(179, 179-1)S =8UlE A= 719 (182, 182-1)0] FAdH o 9om, B3I uH(180)
3 AolE AAu(140)0E AlEA(121)9 ¥ RE(129)S =8lE A= 74 (181) 0] P o] gt

BEVH180)9) Sloli sk Hlgu(1)el FAsel vk, @M, A J1W(110)] SHWelE S BB
Dol $ASiel ek, EH, BA ABA0E U5 L 3L 3y A BRG] AE F Aem, =
3ol A = 8)Zol RAW B 94 51 doles w3

A BES)S BT ek, S 94 B N/4 E
v, AJ2 BeolE EE wg BES UEFT £ A AR A gAE = 12 ols
A,

e b B e EAR(0003} vHESHE t@ EAIRH200)9) thste] A g,
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<89>

<90>
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<99>

<100>
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<102>
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Hl 713(210) §lo] B2 wlEY A (black matrix)gi b= 24 T2 (22009 23 FA(220)] o& Ee3l
Pl wiAEo] e A AH(230)7F FAFH Utk A AH(230)E stk d9S dodA FAdH 9
A, 4 BE (2300 T G WA GAROAA FA AFolsk AR FYT FE Aok F, T} 9
(TA)oll € A I (230)7F ¥AF G RA)C F3d A FH(230) ot F8A Fdst] T3 FH(TA) A
ol MPE|(230)F P AN S BAISFEE e WA GHROANAE QA R UARA] 42
E(230) 5 2¥ Bdslmz @A = Ao zfolE A AT 4 QUT).

[‘lF _[9. r-?ﬂ o2 ﬁl.t..

A AE(230) Aol= 771 =22 o] Fofx " hE(250) 0] FAEH ] .

SHEH(250) 9] flel= - 2D ] Pl slom, Hd V]9(210)9] SSHellE A Hu(22)0] F-
o] glnt. E=, %:-i 714(210)4 lﬁ—é e o 5ele A A B525)°] 91% -
oSl H2el A A LZAlsta gt AR 93k BE(25) A/4 Ede &

/2 ZHOE &® 55 ° 2T 7 Ak A3 DE dalAs = 12 ofgtellA AAlshAl At
ujgFeb(11, 21 M= vekshAl mdse] gl gk A=(19D 3 g5 d=(123)0 Wete] 24 Z=(o
0% Z3F Wix] 50&=v]vke] b= 211 (rubbing) ¥ o] St

upeh EQAAE FAINH(100) B tHE EAIRH(200) Abelell= HeEe] o
(3)ol 7hA= ] 2

ojdel A2 AAlde AR T FAERE Tdsto] Wb Fel A A T Al AR
o wro] M=% sqich. F, ZH7he] dHolE 4 (171, 171-1)& whehA] sk A=(191, 191-1)F 495 dleolH
Agko] o] FA A Z2AGBINE AR vE2A FHA7|=S sto] whAL Gl o] At Tk G
3 AFELe] who] =5 S},
A3 WAL GRS Sl
A A2 TS Pt

~
o
Aty

4 N 2AE10)E ddE AT

4

EABE W Fab QTN okl HYS HASE ol Ardsh

o

el AR5 agstar, AAdo] e @ i
7hel 25%0]14F 75%0]38te] WY S 71A|= AHo] up

olgel Az AA AL 2749 WEt EAA 2B shtel AlolEAe] A Qo AR B AoEAe

A AN AT o] A el s del 399 el vtk =Ll A T Al

E4 2 dolE el Adse] g FEE A

olatel A A3 AAldlol tjste] A,

A3 Al 2709 B ATE A2 §34 AFOE Adste] WAL JARDI Tk FATVNA S Y ¥

AGIA WG| A2ER FF B FAOANS HIR o) R SAIANA §35 DA W] 9=
& & o 2 %

]
i AAdold. olE glakd sl sha Qe A=H(191, 191-De] A2 A3
ol ga4 AL At

AR G A T Ggelel A

olgldlA = 7 2 & 8&0]83te] AASHA Ayt
T 7 I o] A3 A Al
A4 2} A 5]
Boayo] )3 AAde] wE 9 FA A= ut EAXAE7E A5 s ut EdX A ZAS
(100), o]} vlF&ti= thek EAIF(200) 2 2 Alolel] 7 N DA

AL
2

2 94 gA gAe) wAweln, ® 8 % 79 A4 FA FAF VII-VIII

o
L=
GJ

S
g

!

o]

HA wbe EW@AAE F A F(100) o diete] ARt

A 713(110) 9ol WAL FHHo) gk, WARIID S AT(15)E 70, AT E S
Gl 3t FA(INS Aokl A5elA AR Wo] FrEA 4 BADTH WA ATF(
) ALstn Al /1110 A EA G FAHel ek, NARRIDY] $4H FUF Hh gHe
A GGROOE FENA YA Ho] AN B EAT

ol

39

IARH(IID 2 8 7111009 Aol dAsh(11s)e] F4sIo] ek, AATUI S #7] B {7 A
4z Py,
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<117>
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AATH(118) 9] flell= AlClEA(121), 92 A=(13D) H && d=4d(122)0] F4 5] Ut

Al EA(121)2 Al°lE AEE ao}ﬂ% T2 72 Wgoer ol glv. 7 AloJEA(12D) S A7 =5T Aol
E A5120)3 v 5 e o5 7 Rk HES fste] dHolHS ¥ F2(129)8 XA

A2 A=(13D2 3k 9 o 2709 sha A=(191, 191-1)5 &34 2371 dA5eld.
TE AFA(122) 29 AGS Ayt won, AOEA(121)% ArHow Ruuoel AhHon HFPsls W
of gtk 7 BF AFN122)e S G WelN AR YFos wol Qi B Jho] BF AF(123)E EF
gt

AelEA(121), 42 A=(131) 2 o6& A54018DS 43 71d A= AlolE quilj‘*(140)°] kR
don, AoE AAuH(140) dd AF(131)9 AR5 =E2A7E S Y1857 FAHA 2

AlPlE AAeH(140) fell= WA f: Ee BdAd gfd o2 o Rh=A(154)7F @A H o] vk W
oy

A(154)= Ao)E A=(124) ¢lol] mx=o] dr}.

WA (154) fols E4Eo] AsER =¥ e vAd 4 U= e Ay HE HA(ohmic
contact) (163, 165)7} <& o]F1 9t}.

A HEZ: BA163, 165) L AlolE AAU(140) Yol Ho dHoluA(171) ¥ 2789 3tA A=(191,
191-1)°] A= Ut}
HolE A (171)2 ol AEEH

ok, HolEA(171)& Alo]E HA=(124)
%5 9l5te] WA He E i

= gFge HEO% APlEA(121) B sF A=541(122)3 wApdt
of W& &2 AFU)H HE 5 T 9N T 329 {
o}

AF(124)S FA0Z 222 AF(173)F wlFslE =g A (175)L AFF o A1 344 A=(191) T
o Al 34 D19 AlelEA(121) 2 EﬂOlEW(li o3 AHou= 7t 2

T A=(123) Atolol wiAIH o Ql=aro] B4 (comb) F-EI A7) Bl FES

Al gkA AF(19D) AF 7H(185)E Eate] A4 d=(13D)3 dr]Hoz dAds o] U},

g A2 sk A5(19D2 Al st A=5(191D)¢] S wep dAEH, Al s A=509D)3 EelH o
A AL gt A5A9DF A2 st A=5(191-1)2 A4 d=5(18D) S Fdto] 854 Z2dsta o, =, Al
1 5}—1— A=(19Del 17be = "oy 92 44 Ad=513D ez 7kew, dFd A=5183D3 A2 3tx A=
(191-1) Aol 8] Alo]lE HATH(140)s Fote] &34 Adtetar Aok, 2 A3 Al st Ad=5(19Dl A7k
Aste]l Wskd, A2 34 A5(191-1)9) Age Wtk Al 34 A5(19D0] AR =l A5 =8y M
< 7 7 WH%Oﬂ A2 32 A=(191-D R 52 Aks 7RT

_XL e (m
ok

2

AL gk A=(19D)L T3 (Tl FAH™, 22 gk d=(191-1)2 whAb G R S4€v. 22
AR A2skAs A=5(191, 191-1) 8] Bl B2 s A=(123)3 vdstAl wiA o] = A71ES A4

AClE A=(124), A2 ASF(173) 2 =890 A=(175)2> WA (154)2F 7 24 EfMX]2H(thin film
transistor, TFT)E o]|FH, " E@A2E 9 Ad(channel)S A2 A=(173)F =49 A=(175) Alel 9
W= A (154) ] FAH Tt

dlolBd(171) 2 kA& A=5(191, 191-1) $elle X9 (180)°] FAHl drk. Hs9(180)ol+= dlolEd
(17D°] & F2(179)S =2lls HEF 79182)°] J4H o] dor, Baw(180)3 AlolE dArH(140)ol=
APlEA(12D) 9] & F2(129) s == A5 718D e A .

Hou(180)°] #loll= shi- wiEEH(1D)e] 4] k. @3, A 7] (110)9] sphy-rel= 8t

1=}
’ T N
= 3t 2 2E(15)e] AE & Jo

2)0] WAHo] gk, ER, WA /R0 HF EE SN Y- =
AL S)Zel A S A BHEA5)S BASD Ak, S dA BEA5)S A4 BeolES X

o]
sm, A/2 ZelolE mi mA BEL HEF & Atk AR BB el % 12 ool AAs
A,

o v ERX Y A H(100) 2 vl OisF TA(200) ) tishe] A gk,
A 719(210) ol £ wlEZ 2 (black matrix)EaL sk =g FA1(220)9F 23 F-A41(220)0 93] E#<1
Aol HixIF o] & A HE(230)7F FAH k. A HEH(230)E Ak d9S dodA FAgH 9
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<121>

<122>

<123>

<124>

<125>

<126>

<127>

<128>

<129>

<130>

<131>

<132>

<133>

<134>

<135>
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Fal, A WE30)E ok 9 (T3 W GRDAA T Aelrt QRS BHT FE k. F, R o
(Tl FHE A B (230)7h WA ARG FHE A BE 23000k FAA Gk T G Tl
= o] AW (230)F AT B3SEA S EASHEY wel WAL FARDAAE AN D WAA AE
B(230)% 285z wAHE A AolE AAT 4 Y.

F,
Foeo
4m

A FE(230) Aol= f7] EHE o] FoIxl " i (250) 0] A H ] Ut

YNE(250) 8] floll= A w21 o] A E] slen, A 71(210)9] SHel= A HFHE(22)e] F
e k. ®R, A 7121009 WS Ee 95l g A8 25(25)0] e g e, = 3elA=
oSl K A A BEE5) S E=Aska dnk. AR A BE(25)2 /4 ZUolES 23

= <]

% =]
/2 EHOIE HE& A2 gl diEiAe & 12 ool A AdAlEtAl A gttt

e (11, 2D A2 Ysi widsoe] e st A=309D) 3 FF d5(123) 9 tste] 2A 4%(o), o
0% %3 WX 50=mvte] Z=2 2% (rubbing) ¥o] Ut}

upeb EAX2E EAR00) B G EATE00) Al Bie] olF4 oy AGIE FHE 4YF
(3)e] A=l e,

ool A3 Alel= A T HEERS At Wb A AFARE T GGoNM e Ak
o] wro] HE &Gltt.  o7]A ZAZhelstAa H=(191, 191-Dell Mol A= vh2A A7kshr] 9lske] A2 kA
A=(191-D)2 Al ska A=519D)3 §34 ddste] dstol A7bE =S sfa gk, &34 299 H=s
dato] A2 sk A=(191-Dell A7k = AkE 2dskaL of& Fsho] Wb gl At gE o o
oMol e1dAtgke] who] =5 it

1o As WAE GRS EEte] 3
A AR TdIES g

12 F

o

Fo EASHE Wt % Ho] A s

&
off
18
3
=
tlo
offt
ol
£
)
oy
o
=1
>
ol
rir

Heo] ARE ud¢star, AAdd wE
kel 25%017% 75%°lste]l WelE 7HA= Aol wh

ostol Az Al4 AAelo] e o A Gl vhste] et

LWL ol A e] g1gAkghe Fb oAl 91y

A4 AAel= WAL Fole] sha A=(191) F-2¥ £ G99 shAh AF(191-DFEe] A HoR AAF ] gl
o HolHA(17)S 7oz B v A2 F3Psx] g 722 Y. S, T3 (T dAdH e
A A=(191-DF-E2 vloled (17l sk, wAF G (RA)C FAFE ] AE A4 A=F(19D)F-2 do]
EHA(17Dol et 443 ZAm(0)E 7HEs 45t ASEFoR . &3, £ J9(Th)e] 3% A
F(123-D) 522 dolg A (171) % Fgsht, v G (RAS FF AF(123) 32 v A RA Y s A=
(1913} FaPste] dlolE (1713 LAF 24=(0)S 74T},

olo} o] PAgto M, WAL JRA)Z T FA(TAANA Q] 2 A=(191, 191-Dell A7FE = g2 5
ARk, Hgto] QI7bE= wbgko] debA o E2H(310)7F ¥} G RA)IF T3 F(TA)OIA M2 A )
ety S, v GG RACIA A B2H(310)7F Sl dEHEE E7F T dA(TA) R Fo)EY. ols 2

o] Wkl A (RA)ANAY AAAF gho]l B3 A (TA) A Y AxF ghe] who] w2 &= A A o]t}

ot = 9 H = 102 o]-&3te] A A3,

T 9 H dhgo] A4 AAde] wE A FA] A9 wjxEolal, & 10& E 99 A TA FXE X-X A&
wel 2 Z=AS Aol

2 dol A4 AAlde wE A ®A] A= d ERAX AT FAH
(100), ol¢} vlsts tidk TAFH(200) 2 1 Alolo] AHAEY = AHF(3)S Eget),

WA vyt Ed A EAB(100)0] thske] A3

Itk 9ALE(111) S AFE(115)E 7FAH, AF2(115)E 34

o Fuwsiein HAS BAWT.  wARe AT
gaHel A WA WRH dAF Ha Gee v

9
30
rlr
=
=
fm
=
N

)
o
3
>,
a<S

Aol 715(110) ol Hkab(111)0] A= o]
FAol A Fxb JI(TA)S AHYsle] dFZelA
55 A9sta A 719811009 A TA 99
AF A (RA) O 7 Ao A ¢Jale "ol ut

2 20 X°
~
-
s}

HEARE(111) 2 A 713(110)9] Foll= AAE(118)0] FAdE o Ut ddu(118) F7] e f7] 49 &
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<138>
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<144>
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<149>

<150>
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AR F49EH.

AATH(118) 9] flell= AelEA(12]) % &F HA=4d(122)0] ] AU,

ASIZHLDE ASIE AERATA 22 712 $Fon Bl k. 2 AUE AL Fx Ao
E AS(120)3 BE F EE 9y TF dzge] 452 s WAy ¥ RR(120)¢ XU

e ov], AelEA(12)F WYMo Feluo HAH o Faysh W
o At 7 FE AFHAL Sk FY Wl A AR PO Wol g B Ao FF AF(123, 123

8
fil
e
2
%

AEM(121) ¥ 3% AFH(131)S &3 7|5 ddoE AlolE AAu(140)0] PA =0l 9gon, AoE A
Auh(140) Yoll= HAR FA T UEA FA g9z WSl wk=A|(154)7F A E o] k. wFE=A|(154)
= Alo]E A=(124) 9o wiRIF o] v},

HEA(1564) HollE E4Eo iz =399 Qe uAd 4 g9z sz A HA=F HA(ohmic
contact) (163, 165)7} %S o] FiL Qit}.

=

AEA AE EA (163, 165) = Aol
PAduo] 9ot

HolE X (171)2 dlolg ANEE Adsly F2 A= Wgom wWo AoEM(121) E ¥
Foh. dolHA(171)L AlolE Z42(124)° afo] Wo Ax AF(173)F 9B S ®
&S 9sle] WAoo W & RE(179)S ¥33lr),

ful
N

Auk(140) Yol H59 dHlolgA(171) & 3F4A A=(191, 191-1)9]

[es

[e5

=+4(122)3 wxap
= 9F T 3z}

ACIE AF(124)S TALR A2 HAF(173)F viFstes =gl A=
DY FAddn. 34 A=(191, 191-1)L WA} o9 ﬁ}i %iéf %%(191)4 T 4
(191-1)& =3ty 34 A=H(191, 191-1D)& Ao EX ) R T

A, FI 99 i AT FE(191-1)2 HolHA(171) = Jﬂagom] A0 9 s kAl

o] sha M= FE(19D)2 vlol8 (171 dAT ZHE(0)E o|F WA sdyE o] T},
3ha A=(191, 191-1)8 o]xdle & A= FHo ¥ (comb) FEI A

7] Bl FES A dERE Eiﬁf_“:‘r.

oft
)
—~
—
0o
w
—
0o
w
—
~
>
-
9
)
=
24
i
2
9,
r

dAb o) A AT RE(19DY FE AT BR123)S AR P, 3 99 sa AT FE(191-
DI FE AT FE023-D)E A= Fgsigy, F A} g F9] 34 A BFE(19D Y 35 AT FE123)2
gelE (171 S 7eo2 IS 4%(0)E o FHA wiEso A, ¥kl g9 ska A5 FE(191-1)

of
off
R

= FE(123-1)2 el (171) o HalsA sE =] Art.

AIE A=(124), A2~ AF(173) 2 =9l AF(175)S wE=A|(154)9F 7 w2t E@X|2E(thin film
transistor, TFT)E o]Fw, wtul EdAAE Y Ad(channel)S A2 AF(173)3 =gl AZ(175) Ako] ¢
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