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12 B g AllAA o] whE MAFEAGA Y T RERA, s SAE YERAT. el stae
27§ dlolE A (DL1, DL2)oll dZAF o] glon, 2709 v E MR AE (T1, T2)7F vtE o] o).

A ERA 2B (TD = AlLd o] (DLD) 3 Aol EA(GL) ol AZdw o] lom, AuutE @A (T2)= A2
o] (DL2) ¥ Alo]EM(GL) el AA %] Sltt.

B ERASE (T, T2)= F43 AllEAGL) A A= glo] FAldl FsHm, A= t& volH (DL,
DL2)ell AZAH ] Slo] Mz v& HsE 98 5 U

Zb P ERA 2~EH (T, T2)os HAGEF(Ca, Ce) ¥ FAEF(Cstl, Cst2)o] A= vk, HAFE=F(C,
Ciep) & 3t 5(PEL, PE2)¥ TS (CE) Alolel FAEM, §28%((Cstl, Cst2) AH=(PEL, PE2)3}
FAAFA(SL) Aleloll P4 E ).
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w gl mE AHFAIGANAM = A0l FE = 1 olfE AWetd tE 2
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olsh gol @ sha el vk Ank the 2l Eulele] EAlsHE Aot olo] o8] AW Swel =
Ael7k Az wasol HuA el B,

=3 UA = 65 Fxstol Al el mE AGFAEAE AT, = 55 FEshH AFFAEA(D=
A1713(100), A1713(100) el thEFshe= A|2713(200), & 715 Abolo] A ah= NG F(300)& E3HgHet.

T 4+ A171#100)] sAAF(161) 3 A27]#(200)] FF&AT A/ (252)] WX AAE YEPH Holt),
Azt A7) (100) 0 thete] ddstd vhg 2,
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2)o] A= slon, HEAS(132)9] AHols deitol= B ng Ewe] LekEE =FEHO e ot ¢
A3t Add HeE o =dE e AR HE5F(133)0] FAH Ank. A AS(142)3 =9 A=
(143) Apele] AEH-el= A& HEHS(133)0] AA = Aot

A% AEH(133) 2 AE A3 ol dolg wAe]l FgHo] drk. delw WA G4 FEFoR
ool WUF EE BFEY 4 ek dold wae Azggos sl A=A wAkste] s
& s dolHA14D), HolHAD BAelm AF HEF(133)e] /A Aguol i ks AT
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2 AF(143) & EFAT.
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o] B4 (141) 2 Aldlo|g A (141a)F A2do]E] A (141b)S E&Hsitt. A1PE WA AEH(TD)E 349 9=
Ay AldlelEA(14la)dl JZFHS or, AZLTEMAAE(T2)E 2o FHEF5S Avs A2deolga
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B3 HH(151) Al g}
Hlgtel ZM, 3 FH, &3
BCB(benzocyclobutene) Ald, 2@ AlE, o}A"d
&2 FA F o= i =
F712H(152) 0= =99l A=(143a, 143b)S =EA71E HETF(171a, 171b)$F FAEFA(123)d ety w
SUH15D)S =E2AI71E ATFEA72, & 63x)7F F4H k. HET(171a, 171b)ddA v HRISPH(151)E 2
o] AA=] ST},

6 HW stxA5(161)2 MFHF(172)5 53l FA8ZF4(123)7 7h7ke] A8k, sk =(16
F(123) Atelddl= F712H(152)0] EAIEA eFeth. sfazte] WeE= stAad=(161) 3 %%Fﬁ
A& (123) Abololl A 48 (Cst) o] FX %E}

FAGFAA123) el AM7F-(172)F vhEste] F719(152)& AASHE A, fF719(152)2 FA7E 23 {4
Fo] zto} AAZ(161)F FALFA(123) Alolddl FAEFS FAsy] o€ 7] wjEo|t).
Al = 3 8 = SR Eokew, f7]9H(152) el drad=(161)0] FAH vk =161 %
ITOCindium tin oxide) T+ I1Z0(indium zinc oxide)5 ¢ 43 =HEZDR o]Fojxt},

SAAS(161)2 o8 d(141) g ds wel AA A= slen, 33 ds
AAA oz et iy Felolth. FAMTH(123)L T3hell A d=a59ES &

= 719H(152) 2 F7I7F AlClE dAHH(131) % B 2H(151)
99 5o wyer g4dd + glrh v71‘ﬂ(152)g
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FaAZ(161)2 AlstAA=Z AAE(162)d 98 A= EgE Al1s2H=+(161a)F A28 2A=+(161b)<
shalt), A28t A F(161b)2 A golr 3lae] Fotel AXstz ut. A1t HF(161a)> A1st4aA
(1610)& S8 o, A1stiad=(161a)S A23AH=(161b) Kt Ho AAS 71X oL g},

_m H:l
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T 62 BH §ALFH(123)2 A28t 2 F(161b) BTt A2 A= (161a)F © HA HZTh. o]l WAo]
A3t aA=(161a)0)] PGt =rdo] o 2 FA8F(Cst)S Ho 7 37| wEo|r},

OAl = 3 % & 52 Eoled, Al Aad=(161a) A28 (161b) o= A28tAAS A /N E (163) 0] FA
Hol ok, A2stids ANEE(163) T EFE AlsiAS dileie(162) 3 vesie, tE dRE Ao E
A(121) 2 v#sld,

132 A=(161a) S HET(1712)2 F& Al H‘“‘EW]*EKTI)QI =g A=(143a) 3 AAH] o, A2
3 AAT(161h) & HAET(171b)E Eaf A2t dEAAAE(T2)9] =#Ql A=(143b) 7 AAdF o] grt.

A AVReE 162, 163)2 Fwsks s AR (252) % A AHF(300)S Tl AR EHdle

Hol Aol r Z=dle s4AH=(161)9 HFEl9 AlsiE (162, 163, 252)22 ZeiAe] Jdo=z oiF

A ko m A7 AFEo] k. & 4ol B4 MB Er F A1E =ddEE god)3t 224

Erd(dog A 99)S YERAT. AIAE EHAI A2AE B dlo]EA(141)9] dgsko
] o)

o ARz AN (164)°]

TR 3% BW SAAF6DS AIRE F PR el AAse ARy
g e ow, JelEA(12)e] AFYFS

J1Rz 2709 (164)2 Z/lae (162, 163)o] A=

oo} & 4 W & 55 Fx3lo] A27](200)0 dste] A3t

A2AA7RH(211) fol BAEY (2217 BAH] ok, BAMEYA(22DE BY AL dwst Askd
AYH F71BARZ o FolA k. 7] AL FrEE ARl Hely SAlE B A,

= 2~
HEes X% M‘ﬂr.

Ay LE (231) Aol = Euk(241)0] FAH v}, oW IET(241)S Herstd T4

CRE ]
EvH24D)2 A 5 9l
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SHIEW(241) 9] Fele FEHF(251)0] FAdH] Jrk. FEHF(251)2 IT0(indium tin oxide) HE+&



[0084]

[0085]

[0086]

[0087]

[0088]

[0089]

[0090]

[0091]

[0092]

[0093]

[0094]

[0095]

[0096]

[0097]

[0098]

[0099]

[0100]

SS=50] 10-1393634

170(indium zinc oxide) &9 FHe =HEAR o]Fojxrt. FFA=(251)2 A1712(100)9] staxd=(161) 3%
°

A AAHZ(300) ] AH AL A7Fs

TEAT (24D E TEAT AR (252) 7 A2BZz H/NHE(253)0] HAAH vt = 49 Fo], FEHT
A7l (252) S dF= AlsiAS dAUew(162) 3 yeks] dAAdEo] o oE di= AoEAM(12D) ¥}
ks dEo] 9l

A2z A7fE(253) = A/ (252)0] AAH ] jlen, sAaH=(161)e] Aok shiol A%
Aol digste] @AHel vk Al2EE AURERI(253)2 AllEA(121)¢] AR weh wjA E o

ool FEI(162, 163, 252)C Ao 3AE X L thokd PAoR dAE = 9ut.

=55 EY Al 71(100)3 A2 713(200) 2] Ateloll fAF(300)] 1A FE. oA
aligned) REZA], AFEIE= AHoto] 7te|A] A & Ao A& do|utdko] $2& o]
Aste] ZheiAd A TEAbE FAE ool Fol7] wiel 71l
ol AUsE (162, 163, 252)0] FAE ] A ko, AAHEA=

o7 BANF A wdsA Ha, 8 ekl g2 AA WA dA A (disclination llne) o] AxItt.

ol e (162, 163, 252) NAFF(300)0] kel A wf T d=F w50 A W] WS A4

oA} Awgl AAFAAAN(DE BZE A/FE (164, 253)d 9l&] 7l+&o] At A+E IS =7 & F
Folo] Awel, TS HAF(250)90 FAdE ARz FINHA(253)E dE 5o AEI).

O

AN B =9l AIgFes AA AFE don, A2ME Zmwde Ao w AA AFH] Ark. A
el M, ATFFI A2WFS Azte Ol?r , Zﬂl‘ﬂ*@}}ﬂr APl EAL(121) 28] AfolZH(O 1) oF 4550 F A

n

A2rz A7RsE(253)2 ARFA(AADH) N AR Evloz AFE A1FE(253a)3 A5Gl A A
248 =velo g AxE A2RE(253b)E EFBTE A1FE(2532) > AT UHEs] dFgHo] 9o, A2
FBE(253b) S A1uteky s AEo] vk S Al1E-E(253a) 3 Al EA(121) 3] Ale]ZH(02)E oF 45%
ol | A1H#(253a) 3 A2F-+(253h) 9] AFHEL 57 o]},

A B mQlell Aek= AHF(300)2] A FA= o2 AT
o JAIsk= HAF(300)2] N A= o A sl A g

H| A BAZ(300b)> AAIGHANA AJEA(121)0 dhsl] dizF F29E] dgutaxls 7hdo, vy 94
Z(300b)> A7} o] F o)A #] gko} WX (disclination line)S

ﬂlO

3 W5 00ms] 2 Ho*fakx}% 155

g AN Foee A
A2n AN (253) AAGe] BoA F7ke]l 4714 AAstel mAY AAZ(300b)0] BAHE 4oL
Azsiaty old] od) A4 WA FAB)e] Z(d)o] Ba

A2vz HAANR(263)S FAHsHA XS A AAA wA
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