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WAF(450) =, AlClE A=l gA dAR)e] A4 =Rl H=o] 3 AMAAE(CD) o] At AAH T
A2 Aol A As ARG ol A Ho], vy AZE HA 2B (SRj) 9] AlClE A1 E (Gout sy ol &H3HA
FTAF420)058 FAA = ERAAE(T9) S}, AlolE d=o] Zgdd Al 9xHFR)el dAE =<l o]
ANHAIEN(C3) ] Aetell AZAF L A W0l A A @AHGV) el AAF o], %7]8 2E(IND o SH3Aq &
AH(420) 5 AN 7= ERA=E(T6)F 233}

E9R460)E v EMAAHE(TS, T5, 17, T8, T10, T1l, T12, T13)S ¥*3&te], AClE AZF(Gout(j)7}

29 fel A sto] e WgkE sto] M FElE FAA7IAL, AlClE A& (Gout;)) 7k dto] el A =
AEE BigtE SoE 28 AE(CKV) 2 S0k 25 (CKVB) o A wlldol FAIglo]l g ZaQl E2F AoE Al
S (Gout) e 25 Uz A= 2 ST

oM, E 4 WA 6% FE
e

o

tol & 2w o Aol mE Aol FeR-e e AL wjde] il

T 4 9 = 55 FFFH, AE FEHA00)E U AZE HARE (SRR E EEEE I ZH(CS)
AZE # A 2E (SR~SRu1) ol Al FEE 7HE 2135 (Vss, STVP, INT, CKV, CKVB)E Hdal: s a5 (LS)S *x3F
t}.

IRE(CHE vy vt EWAAE(TI-TI3, T15)E Edsl:= thro A|ZE H A 2B (SR~SRy) & T4 5 o]
At E 45 FFste], SRy AZE HA~EH ERXAE] MXE AHRA, AW AZE fA~EHe Thhe
Aol At A (Cout (j-1))7F AEHE EWA2E (T4 7 alAF o] oL, & 7t2 Wgoz W
29 AZ (KNS g EAX2E(TI5, TDZF WXl Qla, A7) E%M.éEi(Tus)A olg| & 2 ANz
(CKV)E 9Jgwr= EAXAE(T7, T10, T12)7F A= oo}, wsdl ofge A QE}O—E Zgu NZ(CKVB) =
Jeirs EWAA2E(TIL, 15)7F 9% ofgje] wjxEo] glor, g%ox Sojex
AA2E (T6) = 7H Dol wix=o] dut, o9} A, olg&e 7[2 Wekoz W
= EWAAE(T2, T3, T8, T9, T13)7} wix1= o] 2},

gg

rok

Lo

A= 72 Az WgFos A2 FysiA ¥ol = Al WA Aln AZA(A71A, n2 Ad5)S 23
o 7] AL WA Aln AEHAS AZE A ZSE(SRASRyD oA A ZAARE FAGRE wixEHn. £ 4 YR

L 62 AZE HAZH(SR~SRu) oA ¥ o 2R sAdE FAHE AL A Ab A5 4E A g

Al AR (LS) = AR At ﬁi Agdsle AF A Az (Vss), =0 JIA Alas ddsts 270 A AlE
(STVPYA, %2713} A3 E Agste 2713 AE(INDA, 28 Az FEnt A3 E 47 Adse 2 A%
(CKV) A 2 =&} ’di(CKVB)*d_‘” EFeth. A7) 29 Asd B S AsMe A7 5ERE g4E
dom, HFAe] 8 AlsM W Bl SEul AsH F Qo2 MEste] A8 ¢ k. = 4 2 E 5
T AF A AE(Vss)A (21), =7 MA] AZ(STVP)A(22), %713 AZ(INDA(23), 8 AZ(CKV)A(24)
92 Zul A5 (CKVB)AM(25)0] UEFE] FAUR AH=RE WA Eo] QEFROR ZFE AZE A2

(SRi~SRy) ol 7HA1 A= A& vrERdIT

AL WA Aln AS5He AZE A =E(SR~SRw) 9 AAE ] Sledl, AR Ay 2S5 (Vss)Aah 2713k 2
(INDA& 2 AZE HAZEH (SRR ol A2 A= ] ek, whdel], 270 /jA] A5 (STVP) AL 31 A Al
ZTE fAZE(SR) S v AIZE HA2EH (R oll®E A€, wEbA, = 4 9 E 59 A= A= 2
AL A Z(STVP) A (22)0] AZE A 2B (SRS AAHo] A &k, 29 A (CKKV)AA(24) 9 S29ut A%
(CKVB)A(25)& & 4 2 = 5o AIZE g A2 (SR~SRy) e AA Fol Aty wtE AZE gAx
EJ(SR~SRw) 9 A= ] Qlvk. AR Aok 25 (Vss)Ae v Als

71 Wit AR A Alsade] FojAs BEFe] BT 9= o] vhE AsAdrc yurt §A g4 2

o}

del ma we AR 2wsty Aol 2

vl
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[0051]

[0052]

[0053]

[0054]

[0055]

[0056]

[0057]

[0058]

[0059]

[0060]

[0061]

[0062]

[0063]
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AL AZA DS ZF AZE A LB (SR~SRw) oF AL 28Dl ofs) A= k.

Al

F.&

2812 A1 A (8la) R A2 AYF-(81b)E EFHIIT.

Al AEE-8la)w Al A2ABD ] @7t SgEo]l 7] Al AsA@DH FHE= 992 Al A5
QD& =FA7IE A9E(TDS £F}IG. Al d24A6DL AHS(TDE Fa8l Al s (2D} dd=t.
A2 ABHF(81b)= Al A28 D}% b o] AZE A (6D E FE AZE #HA2H
(SRi~SRw) € AAE = Foltt. A2 ABFB1b) = AZE &AX = (SRi~SRe) WA (6D 9] g+ (61a) 9 &
Helol glow FHE= Fdle AZE HAAZH(SRSR) S 2EA7= ABE@2)0] FA4=] gl
A2 ZAER(81b) = AHE(72)& Fato] AZE HA2H (SR~SRy) WA (61) 3 A€t

& Az, AL AEA WA A5 A H(21, 22, 23, 24, 25) el AL HATHB0) o] FAH don,
1 AA(30) ol AZE AX2=H (SRi~SRyi) WiA(61)0] FAdso] vk, =7, Al AAT(30) ol A2
Adeh(70) o] G glom, A2 AAw(70) el A1 AAA (8] G Ut

71 AL WA A5 AEA(2L, 22, 23, 24, 25) B AIZE A SE (SRi-SRy) MIA(61) 2 FE(AD <

_Er
de T EFvlE ALY 55, 2(A)H 2 Fu T 2 ALY 55, w7 de 5 e AL
o %%, 2 Bd(Mo) ¥ =28l w5 5 EEEd ALY 55, AF(Cr), Eoleha(Ti), @2H(Ta) 52

H
4 01rl

A1 AA(30)> A3} AelE Ee sl dElE T FU1E e kvt 818 74 F2H(plasma enhanced
chemical vapor deposition, PECVD)2.& A ¥+ a-Si:C:0, a-Si:0:F 59 AHd& ddd 54 o= JA"
. Al AA(30)S 3,000 A A 5,000 A2l FAZ FAHE + .

i

Al AAR(30) el AZE A ZH(SRi~SRw1) HIA(61)0] 1735 FAdEo] o}, 2ev, & 69 =AE
upel gro]l AL E A 2E (SR~SRy) HIA(61)2 AL WA Aln A5de) AR74A= s o] A ool A
717F Frasel= MEZE BAEA dev. Al ARG = Al ASACDHE =E3A7]E AYE(TD] dA4

EERN

30 4

A1 AA(30) el A2 AAH(70)0] FAH 3

‘el
Folz T7]€, Best 540 43}
a-Si:C:0, a-Si:0:F T AFdE& 4
Ae] FA= d4E 5 vk A2 AARH(T70)2>

PddE 5 Aok, A2 QOS_”#(?O)% 1,500 A LM 3,
A . 2| 2~
(SR1~SRy1) HIA(61) S =EAI7IE AYE(72)& E3Hsht),

A2 AAE(70) el A1 AAX(81)o] FAHo] At T, Al HAEE(80a)9t A2 HEIH(80b) 7t 1A o]
A1l AAH(81)S FATT. Al AdZAXA(81)2 indium tin oxide(®]d} ITO) *+= indium zinc oxide(o]s} 1Z
0= JA449 5 Jdom, 5 YA 50 ume YHIZ FAdE 5 Ao,

AA71e A AR oukel ol Al AEE(8la)w All AEA(2D) Y HEHT] A8 Al AEH(21) el FAEA
AL AsAeDI A @] o, A2 AER(80b)= AIZE B A 2=H (SRi~SRw) ol 7S 7k
A5 ANz (25)3 AZE A E (SRi~SRw) & Abolell @ s o] AZE A28 (SRi~SRyw) M4 (61) 2 A2
o mEkA, Al AAE(30) Aol dAdE AIZE A AH(SRi~SRw) HIA(61)0] A2 WA Aln AEHAE AA
A1 ASHA@ED7HA A5 A Gl A5 A54d(25) A7AAT A%FEH = vp, AZE f A28 (SR~SRyw) 1416
o] A2 WA A5 NFA(22, 23, 24, 25)4clE FAEA &A dAot.

ok, Al AYE(8la) 2 A2 AWE(8IH)E Egste Al AZXA(81)S A2 HAAT(70) Aol A= v, A
1 A A5 AzA(21, 22, 23, 24, 25)7 A1 AZAA(81) Aloldle A1 AAT(30)F A2 AA(70)9] ©)F
ol A= ArHoz FAL Aduto]l FAHA Hrh. wEbA, HARAVZF FYFlE ol Zto] HEV %
AR ek

A1 AZA(10)E AZE g A2E(SR~Ru) BHE 7FF dHy] "ojx] e AZAMoR AZTE A AH

(SRi~SRy1) Ml (6D AAste] o]ek AIZE  ZAAE(SR~-SR)7F QA7 sid= AIZE #x2H
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[0064]

[0065]

[0066]

[0067]

[0068]

[0069]

[0070]

[0071]

[0072]

[0073]
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(SR~SRysr) HIA1(61)0] AT AAEH30) Aol A2 A An AEHI} ZHslo] FAA. webd, A2 WA An
B AZE A28 (SR-SRe) WAL Abolo] AL HATEO)W EAFELL A2 WA An AEAT A
EE A2 (SR-SRe) 6L Atolol At A AR QS MESL AT F k. mebd, AL
AEA0)E AL AAAEDOZ AAFE= Feo] niast,

%4 U4 6ol oAE mel gol, AL ABH0)E AF Ak AE(Vss) A F ATk, AF A AE(Vs
A AL Foly] g8 hE AEARG Uulzk WA FHE] A AW A= A" & ek,

AEE A28 (SR~SRy) A AIZE A 2B (SR-SR) ] BHH Y= AE el @
9 Bl EFSHE AL oulatth. AXE @)X 2 (SRSRe) HAGDS BRI 338 o

shar glom, 7] @it gdE d9(6la)> A2 AEYE-(81b) ¢t T HEE(72)0] AP
2ZE(SR~SRw1) A (61) & w=EA1ZTh, &gk, wfd5-(LS)el FAE Al WA Aln A5 2 AZE gA2=H

(SRi~SRys) 8] AlCIE #}9l, & Az B =9 2l d4Eo 2EE ddshe vb, A1 Asde] A7 A
o A& (Vss) ARl A9 A1 2154(10)2 AIZE #A 2B (SRi~SRy) 8 &2 e =191 216D d4E +
AT}

o714, A2 WA An Az F Hojx i} oAkl AF Aol A2 WA An AN F Hojx i} o]Ate
Aol o3 AZE A =E(SRSRu) 9 AZE F Atk & 55 A3 AsA(23)0] A3 AAM(83)el o3
d S oA S

s EE =Y
9 (6la)S X3
o]

AIZE A

e re

13 AZH(83)2 A3 Az (23) Aoll A3 Aad(23)} THHAES A= Al AYH(83a) 2 Aln Alad
I AZE HA2=E (SR~SRyD Aol ol FA L AIZE @2 ~E (SR1~SRnt1) ¢} QA== A2 7A8F(83b)E 27
Eia=
Al AYF(83a)F A3 AZAA(83)e] TF7F o] A3 AsA(23)H FHE= JFol A3 AEH(23)&
A7) ABE(73)S F3eta, A2 AHI(83b)E AZE # X ~E (SRI~SRnt+1) A (62)¢] @7t 249
A(62a)F THEL, 47 THE FgolA AZE A 2E(SRI~SRntl) #lA(62)S =EA7]E AYE(T4H)S
RASEIa=
Tl ZASHAE eckont, AIZE #HA2E(SR~SRy) BIA(62)S AL AAut Aol FAE QoW A3
WA An Asd A7k AEo] PRl JA ¥, A3 AAM(83)S A1 dAqt
Joll A= k. meEbA, A3 WA Aln AzAI A3 AL Aloldl= Al w2 A2 AAdute] A
Hug A3 WA An AsAd A3 dAA] At Ho] A7 fFPoz Q13 HE HAS U 4 Q).

Aol AE A2 A
uk

(3
i)

A3 AT (23) AF A A& (Vss)A, 220 MA] AB(STVP)A, 2713} 2E(INDA, 28 AS(CKV)A =
= 28 AS(CRBIA T L TRl #Aglol oud Asdejgte & 4 gom, & 5% A3 AAXM(23)0]
2718 AZ(NDARD A5 @ A3 AZA(23)e] 2718 AS(INDA A5 AIZE #UAA2H
(SRi~SRw1) ¥IA(62)2 AlClE gheld = Atk 2718} AE(INDALS AIZE A 2~E(SR~SRy1) &) Al E g2l
I AZAH7] wEelrt.

AZE A 2H (SRR & 7HE 1wk A EHQl Aln 2154 (25) AIZE HA 2E (SR~SRw) ¥l
(63)& Aln ANZM(25)7HA] AGAIA AZE # A 2H (SR~SRwy) 2 14

= PN in=

TFAHOR, & 5o EAE upe} o], A|ZE X 2~E (SRi~SRy) HIA(63)S A5 AS A (25)7h4] Askal
FH AZE YA (SR~SRy) ¥IA(63)F A5 AT A(25)S A5 AAXA(95)E T3t 94T 5 ). o
o, AQE AZE A2 (SR~SRy) HIA(63) 9] Tyl F5-(63a)7F A E ] ).

2 4 k. = 5% An 4ls o] A5

A5 4(25)91

A5 AAH(95)L A5 AZA(25) E AIZE A 2E(SR~SR) HIA(63)2] B1-(63a)9F FFH o] glon o]
5 FTH 9o AHE(75, 76)°] FAH Uk, HAEE(75, 76)S T A5 ALA(25)F AZE YA|AH
(SR1~SRy1) BRI (63)0] AAHTE.
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[0074]

[0075]

[0076]

[0077]

[0078]

[0079]

[0080]

[0081]

[0082]

[0083]

[0084]

[0085]
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An AZAA(25)L AIZE A (SR~SRy) 9F 7HE RS v Az o s AJZE g A28 (SR~SRy) ¥4

& Aln AEAZ AAATNE BSOlE AL A A AEA ol AEE 4 2E (SR~SR) ] H4
A ol S8 AR/ E AT WES WA g

o
ol
[l
.
S
il
oo
ftlo

Fzstol B w9l ve Ao Be A= TEY R o =

1_,
ol
e
rlr
2
o
|
>
3
ﬁ

h= = - AL o

g Adggitg. £ 72 & 29y o AAdd mE AolE Feio wjde] wjXLEE e Zloln, & 8
T 79 11 - 117 A& oep dust duiko|tt. Awe] Hod, &£ 1 WA % 694 Ae AAde] el 2
FAet Y 7les Ze FAe Y FEE dEhga, 7 AW et & AAlde] mE AolE e
DL Mg FA FA = AClE FEFF(400) 0ol A v (LS) & A ZE HA B (SR~SRu) 9] A4S Al9star 7]
2AoR FUe F2E e vt o]E FALE HHdt.

AClE F&5-(400) = T2 AZE HX2H(SR~SRu) & X8 FZF(C9)9 AIZE #H A 2H (SR1~SRu) ol
AFE= 7hE A% (Vss, STVP, INT, CKV, CKVB)E Hdeshs sl diF(LS)E g},

MARLS)E F2 AL PPoR A2 BB Wol g AL WA An ABA(A/A, 1 A95)E EFD
o 37 AL WA An AERE AZE AAEAA W RAATE AR WA,

AL AEAEDE A6 AAAODO] os) AZE WA SE (SRR ARG, o W, AZE 77 xH
(SRi~SRyep) WIA (61 AL A5 (21) 7 Aol Ale AAA9D)3} g,

AZE YA B (SR~SR) WA (61)2 &5-7F e S35 (61a) S 33t A

2 AL AZACDHA FHE e, dAR-(6la) B Al ASHCDY FHEE 9 Al
72)0] FAE ol k. AYME(T1, 72)° s A1 AT I} AZE HALE(S

=
AT E YA 2=E (SR~SRyy) A1 (61) 0] A1 A AQD)7HA] A&= = v, AJZE X 22E (SR;~SRy+) HIA(61)-

A2 WA Aln AzAde] 24 gAat FHAUA A2 WA Aln A2 Aol A A "t of =, A1 A
SACQDZHA A AZE HASH (SR~SRw) WA (6D SHE = dAolA A2 WA Aln Aad T Aole

St olge] MEME AR ALE AXZE (SRR, MAGDS FHOR FHoE o|Fse] Held = )
o Ed, olZue] Fel® AEHe AAMe] o8 A/HoE AAAL F At

Z=7 % % 82 A2 25A(22) L A3 AEA(23)0] AFH AZE YA 2E(SR~SR) HIA(6D) S TAHoR

FEo 7 olAxo] FEH AFE dASTE o] wl, A2 AT A(22) 2 A AL 5 o, A3 alE
A(23)e 2718 AEsAd F 9k

Balg A2 @ A3 AEA(22a, 22b, 23a, 23b) A7-1 SAAM(96) B Ag-1 AAN(97)S E3te] 4B oA

4 ? ATh. A7-1 AAA(96) R As-1 AAHA(97) S A2 541 (22a, 22b) R A3 A E4(23a, 23b)°] EE]
oz el A AYE(77, 78, 79, 80) ¥Feta glom, AEE(77, 78, 79, 80)& Fel wlE A2
Al

NEA(22a, 22b) B A3 AZA(23a, 23b) 44HE A7H o7 AAHG,

T 88 F=xed, Al WA A5 2421, 22, 23, 24, 25) ol Al AAE0) ] FAE A, Al A
1H(30) ol AIZE A2 (SR~SRy) 814 (61)0] AE o] A o] ut. A|ZE 2| X 2~F (SRi~SRyy) HIA
(61)°] A= o] PAE ] g 329 FRoE A2 ATAM(22) 2 A3 AZAH(23)0] FAH ] A .

Al AAH(30) E A|ZE A 2AE (SRi~SRy;) A (61) Aoll+= A2 AAu(70)0] A FHo glom, A2 dAt
(70)%] A6 AAA, A7-1 A24H 2 A8-1 AZAH(91, 96, 97)°] FAH] rt. o] w, A1 AA(30) 2
A2 AAH(70)S AFZH(21, 22a, 22b, 23a, 23b) D AIZE YA 2E(SR~Ruy) HIA(61)S = 2]
E(71, 72, 77, 78, 79, 80)S X sla glom, W A2 AEA(22a, 22b)F A3 AT A (23a, 23b)= zHzb
A7-1 AAH96) E A8-1 AZAH97)el g AZAFH Adrh. A7) A7-1 AAX(96) £ As-1 AAH(97)
ITO =+ 12082 dA449 & Ao,

et vpek o], & AAldel = AZE AASE (SR~SRw) A6 & A1 AZAQRD7AA 784171 3
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[0087]

[0088]

[0089]
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A, A" AZE #AASE (SR ~SRyw) #AA(61) 9] sHFoll A eh= AEide AZE A2 (SRi~SRyw) HIA
(61 TAHORE o|AANA FElstal AZE #AZ=H (SRi~SRwy) MIA(61)9] ol FAdE AdMHE St
AA7)aL U,

of W, AZE ZALE(SR~SRy) HIAA(61) 9] sHF-oll= Az o] &/ H o

(SRi~SRy1) HIZd(61) 0] B 5= A= A7 FdHtete o]2 QI3 MEZL WAYsHA] =t}

E3F, AZE #AZH(SR~SRy) HHA(61) el Al2 dAus FAgstEE A2 ddus FAske AN

Qu AL BaEel Az dAw ol AANES FHHE AR AWr2 A WEL BAHA
[e)

o g ARE EWe Fxstel X oune AAdE HPSGAR, ¥ wwe] Hehi: sERokld] B A4
R AR R el %A Aol A5He B4 WA %u te pALe Fu 4AE o9l

AL ol & A Aelth, Teuw ool J1%w AAdEe RE WolA dA Kl goln @34
o ok o= olsislopyt Tt

21, 22, 23, 24, 25: Al WA A5 A5A
30: AoAqt

61, 62, 63: AIZE A 2E wjA

70: B59f

81, 83: A1 % A3 AAA
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