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o, cld A4 Feol talA BrE =W Fxshua Ay e,

e A e YA el FEET. PRES T E Aol A, BRE 1) A7le ug
e wrEA Aol A3 BASAE gk B, FAF $ES Urhis ASE, vl neh PRE 7k
A4 2 ulge] olsal tEhbs 9 Ytk

BAASE SRolA, 3715 o] ste] MWEAAL EAG A3t vhabel adels BA FE PEE
o AT dEe Ads) Ak

AL 24 gl

S 1S AL A4 Felel uhE B4 39 PAS ERlE AR B ol
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B AF6), £71 BFFAS) 2 £FQOE §7] B BY 2P0 AV, WG 245247 29
A 22402)9 8 Aeldn FEAG. BA AAW0GNE, A90% £412)9% W 243249 Zo] )

Egx ggoz WALt 297 240129 TE P WY 24RO YL AjFozA, Y B
@t EA AA(0E §7] L ol g3t qen MEYA A g ol

713(10)2 FH(10a)S ZEh. 71#|(10)2, dE 59, ¥ FHES 2=, 71310)2, dF 59, 4
sk, 719(10)2, & Bol, HZd(birefringence)S ZH=th. 7]¥(10)9] H2dLE, & Sof, W9}
A ko2 gEldlo] M (retardation)©] 10nm ©]/deltt. 712 (10)2, EAF-(4) Z v oAF(5)S Egsir).
AR =, & B, ¥ FHEE zerh. BEARMWE, A& 59, 7F8A(flexibility)S o zZeth.
EAR-(Del=, dE 59, ZEon= Fx4 B ofgn = 4] T FA Auvt o]gHrt. wjE|olF(5), ¢
5 59, ETE 2 SR FRE A, g F(5), dE 59, 71$(10) ol FHEE A9 &b

(12) B g 24505 Bogith. wfjgolF(5)de, odF 5, ¥ FAAEH 7teAds 2t As7t ol &4
. HEes G, dE 5o, A Asty e HeE dsty So] ofdn. AT (B, dE
0], A st Ao At ASA gol o8d ¢ . EARWels, dF 591, Fds AR

2 5A AR §o) e 24 e ARt o8 & vk

¢

294 27(12)F 71910)9] FH(10a) ol HHH

of FHlET.  AlClE A=(33)dl=, dE &, ERd ®gxd
Y AEH FEo] o]&HT. AlolE HA=(33)oll=, dAE 5,

H =
Sh(anti-hillock) AlS FAEC = 3H= Al Fao] ol&E F dth. ACE AF(33)dl=, A& &

Aol AAB3)E Aol AFH(33) Aol FulET. o] dlelA, Aol AAuEHE A= BI(3)E A
HEES FU10a)9] A @A FHRT, A= AAEHAE, dE Bol, A4 ¥ TR 2t
ARTE o GHY. A= AARGHAE, AF Hof, M Bah, AE As U Yel@ AsAs B
of o]g8 & k. AClE AAWGHE, oF o, AT Asw, Yel@ Ash @ delw AspAst F
Holw ol shub: TFsh AFAE o8 4 Utk

HEAE(35) AlolE AAduH(34) Aol FFulETh. Alo]E HAR(34)2 AClE AF(33)7 WF=AT(35) Alo]
of FHjE 3, Alo]E H=(33)g RIEAYH(35) 25 ddgitt. WEAUE5)AE, & 9], In, Ga ¥ Zn
% Hox ol S ¥Fsle olEu A AFE WEAI} o]&HT. F, WEAT(3H)AE, dF B9, In-
Ga-Zn-0 AF3tE WEAl In-Ga-0 AF8HE wheA| @ In-Zn-0 AMStE Wz 3 shurt o9t wkEAu(35)
o] FA(ZE WS wEE AY)e, 9 5o, ¢ 10mo|tl. oo &, wrEAI(35)e] A7]E EMo] g5
Ak, WEAE(35)9] FAE, Buh FAZoRE, dE 59, 10nm 14} 100nm o]dkoltl.  WHEA|EH(35)L,
dE B9, g8 AL zte AEE beA)], dF 5o 8] A&, vZA(microcrystal) A&, olEH A

AYE 2 7] wEA Y 5 vk
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olEH A AbstE HIEAE XEehe WHEAU(3E5)S, dE 5o, F3 X dAn A (TEM) el X4 374 (XRD)
X9 (x-ray diffraction topography)® #Z3%, AAANS Uedl= 34 dd Fo] #EHA ket
SEAT(35)Y 9 F FA2, T AR @A (SE oy TEN s o= #Ee 5 »/‘\E‘r.

(L

WEATH(35) e, 47)e] obEsa st WA T, AsHE wEAel ndge) BiE AR o8 4 9

Al =AFGD = HEATES) Ao HEdn, A2 =d5(82)= Al =459 ojAste] e v

aL, WEEAERES)Ol dr1Hem HEEn, Al =AFEDF A2 =A5(32)d=, A 5o, Ti, Al Mo &
of o] g¥tt. Al =AFGED B A2 =AF(E2)=, dF 5o, Ti, Al % Moo Holkx o suE ¥k
ASAY = Aok Al ZRFGDE 297 2412)9] 24 A5 =l A5 T skt A2 = F
(32)= 29173 24H12)9] 22 A3 ER]l A= & vE sl

Ad BEH(36)2 WEA(35) ol FulEnh. AY BEU(36)2 VEAN(35)S Rodt. AY Baw
(36)ell=, dAd Azrk ol gt Ad BawB6)od=, dE Bol, A Atsiute] ol gt wHEAY
(35)0 obEH 2~ AbstE WAL o]8E A, AE HIT(36)lE, oE B0, WHEA(35)HT Wit ol
2 A Apsirte] ol gHh.  AY BIEU(36)S, oE Bol, AuF Asiutolv Au astEsitd 5

o)
A

Al =A1FCHE AE Ho(36)9 Al Fi8(36a)S AWt A2 EdF(32)= Ad BIE(36)Y A2 F
F(36h)S AWM. Al =AFGEDE HEAGE5)Q] Al 99(35a)S AT, A2 =A(32)= WEA
T(35)9] A2 GG (35b)S AW, WEATH(35)S Al =31 B A2 BAF(32)2 AWEe] A e
A3 4 (35c)S 2= AolE AF(33)S WA uH(35)¢] WA (35p)ol thate] £Aa whak(olst, 7% Wk
olg} ghHoz HkS wﬂ, Al =HF(31)9F A2 =x5(32) Abolo] Fat(33a)S zte=th. =, AlolE H=(33)
2 AlolE AA9(34)& ANAEte] RE=AH(35)9] A3 @A (35c)0 whEFett. Ad BEEH36)> Holk: A3
%39 (35¢) “dell ] E ),

Aol= X43(33)°ﬂ Age oM, MEAREES Ba Adol WAHA, Al BARGE Az BAR
(32)% 7t=4d Af7 BEG. o] ded, 293 24012)% BH A=Y uhut EdxsEoln, 293
Vo

2AH12)= 1Y 74] olEY Htet EdAAE A &Fal, v 72| EJIAEH 5 7 T

293 2AH(12)¢F sta A=(16) Atolel= A wle] A (passivation film)(40)e] FHIET. Ao} A}
(40)ol=, & B9, AAANT ¥ FHEES Ze AE7 olg¥HY. HAMo]ARN40)E, «dE B9,

Bk, sjAlElo]ARH(40) ol =, oE Eol, AHE Jﬁr—;, A Z A, AgF Astdsiet 9 qks 4%
"5 (Al0;) 5ol o]&Htt.

of ellellM+=, 3t HA=(16)3} Aol A= (40) Abeloll, A2 HE(44)7} ol A2 HE(44)= 3pavt
o ouE A e Ael e (4d)oll=, dE 5o, AN, =4 8 ZA T s Ay FAY(dE 9
e fA=E)0 ]o "ok, A" e )= 3 FAES et A e FHEe, dF 5o, &
Aol wet Aojsitt. Ae "E(44)= Fed wet FHEn. Fe] dHU) = AFE 5 3l

sth A5(16)2 Al EHFGD A2 =45(32) F st dA7]Hoz2 H&HAY. o] ddi=, i A=
(16)= A1l =AFBD(AE o], &2)d A7z A&, st A5(16)2 FH(10a) 7ol H|€ ).
o] ool A, A& HF(16)2 Al HE(44) Aol FHErh.  skh AF(16)2 72F PFoZ 294 22 (12)4]
kst ik A9 (16a), =93 &A12)0] tidFstA] eF+ Hdd FH(16b)S zte=th. 34 AS516)dd =
o2 Bo], =@ F FRAHS zZte ART) ol&dT. A AF(16)E, dE B, IT0(Indium Tin
Oxide), ITO/Ag/1T09] 2= F% % Alo] =% Zn02l AZ0 To| o]-&Ht},

A o] A EH40) Z A7 FE44)dlE, Al ZAF-(3DY d¥-E wEAIE ANF(40a) 2 T (44a) 7} ZHzt
TaE. 34 A3(16)9 e 99(16a)e] F(16c)E, MT(40a) = MF(44a)ol A, A1 =AFE(31)] H
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7] S (18)S Weahei(42) Aol ulEn. #7] 2ES(18)9] dF-(18a)i= 7H(42a) wel =izttt

o
ar =

Fr7]1 HFF(18)2 MF-(42a)olA k4 A=5(16)9] HthEF A (16b) el HF3rh, /7] HEFF(18)S, d& &
o}, 7l7-(42a)°ll A ﬂi A5(16)0] A71A o HEdn, HrkshH(42)S ek 99 (16a)o] #71 t”"aLZ(lS)
o HAEFHE= S WA, f7] 2FF(1R)de, odE 5o, AF 755, LFT, AA FF5Tol AR HAF
Hol = 31%%4]7} ol gt f7] ¥FT(18)S F FARAES Zev. fU] 23T (18)2, d& 59, 74
sttt}

+5(20)2 f7] EEFS(18) Aol FulEn. S520)de, A7A =49 F FHAEE e AlsTt ol8d
o S5(20)2, dE B, Fdsltt. S520)d=, dE 9, 54| ojgdrt. S35(20)ol=, dE
5], MgAgol eo]&drt. S520)9 FAE, AF 9, 5mm o] 20mm olstelth. &5(20)9 HAE
(specific resistance), & E°, 1uQcem ©] 10u Qem oJstolth. o] doA], A& A=(16)S F=2
2A 7lsta, A A5 5224 7)ednt. 2 AA PeA, stk HAF(16)S 55024 7sd F
A3, g A= 5224 7158 5 .

AE 5o, vdig G9(16b)ol TF AAF-(24)7F FAE
20)el S 7Hgo=m, {7 WFF(18) OS2 HE Fo
A8 FE44), Aol AT (40), AlolE HAuk(34) % 7|¥(10)& FHshe] ﬂfi %A}%D}. FA A
(110)= st 233y 1A A olr},
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=, odE 5o, 550209 wAEEY A F F45(50)9] FFR=0D)= 2

H =AAS R B F52(50)9 HAZE, o= Sof, 1X102p Qem o] 1x10 1 Qem ol3tolth, %
FRE(50)9) AR, dE S0, 32009 AFFEY B F FLE(50)L, oF So], &3(20)¢ A
=3, P F5RE(50)S &F(20)0] AV1Hor FEHETY., F FLE(50)L, dE 5o}, 72 Lae v
O ERFG06IE, dF Sof, A Bdu 35 94 BN 547 ol gHn

) . ’ ) [¢] -

(62)2 F F56G0)d A7z HEdAn., =, A R (110)0A4, —%%(20)9] Aa9et F F9435(50)9

A9l =u(52)e] H9e AdAow Fdstty. =AUH(52)9] HARS, dE 5°], 10uQcem olste|H, B
9}

o FAHoRE, dF B9, 1 pQem ojstoltt.  E=AU(52)9 AR, dE 501, ¥ F5T
(50)¢] AR ey, =duH(52)9] AR, A5 5o, 52009 AZpRG gy =HU(52)dd =,
dg &, a5l o&dn. =AH(G2)ol=, dE 50, Ale] ol&dY

I 5609 F S54 =
5o, AH(52)9 &% ﬁ]?iﬁ} =t} F E5E(50)9 WRARES, 4

WRHGHE, AF Fol, HA%(G) o THErh. ARRGHLS, 9F T
Agrh ARAGHE, AF Bol, 297 & :

w(sh)eli=, Aage] ARt ol gErh. WREHs

2 A4S, SRV W wY A Sl o) g,

O

7] EL Al ZAolA, S2(20)90 Al 59 &% MBS o] &3
B YArgk ¢]Fo] Tfﬁ(zo)oﬂfﬂ HIARSES] | 3EAT o}% shte] ZE
Al AR A, €E B0, 713(10)9 FH(10a)o] WaFsts W S
Hlgta, 13 A4S o &3lA 93] WitE AlEE T4
, EPovE A d olgpnE £ 5o HIHo] F A
@ﬂo}ﬂl AAE 4 glok. odE B9, 7]1¥(10)e HFHo]
o 9 S5(20)0lA WAlEkE #E-E Adslr] oy AEvt

1 vk, o] FAddl=, 71(10)F o2
EE Asrl7lE A7 Aok, 7] EL &
QA (circular polarization) &L F
gy, d9d A5S FYEheE 7
E 71910)l o]&5 A5l 1%4 HV‘}E
=, 493 458 7 =

uebA, BA FAE BE Rl
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o3} o)el AQlel: REFAES] As} wAlsn, ®A Ao §2
Felolu= £4E Wayel Bk Beelnls FAE /RA0A ol g A5, FaAx Jwe dAxe Lus
FAE e AAY Absed. EW, Beelns fAt ALYE 27 WEel, FAAEE B4 4AE
eyl A% AREA FESh webd, R71 Bl EA AL, Badel & 4w /w09 o) §w
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Ao, olgel WAt At oA A e F sl

w4 geel W mA ZAA10)04, QA 9B, A8 Sol, |W10), AE AAvH3L), HA Mol
AuH40), Hel WE(44), s AF(16), FEsuU2), $7] WHI(8) L LIQOL FHald F F
GO F4RL. ool Weh, A AN GG WAE AT + A, AT Sol, LA AL
e Aol aETh. EH, BA AN TAL J1W10)e] H2AQe] o)zelA vt WA, =
A AAMOAA, BEho] & ARE Z1R(10)0] o] &7 ASow, 9] wAE AdaA AT + A,

A AAQONAE, o F Bol, Z1R10)e] o875 d ARS ¥ 4 v},
14Z(18)S AdaA BHA7)7) AAAE, 57 BBZ08)T F FFF(50) Aolel, Nghg 5 EHel
e300 YAT Best Ak SF@0 FAT AUAA FASE, FuAe] AstEel, $3(20)eA
A (2009) FAZE AU gkow $=(200e] Aggre] Fohrth, S2(20)¢] A

o
o], WF g8o] Astdrt. dF 50f, &H d=o] Fuigtt.

b, FAL FA(110)A, 5502008 F7=, dE 5°], Som o 20nm o]steltl. oo o8, &

{o
rﬂ

JH

A AER FrAde]l dojdin. mI, FA AA(110)M =, F F55(60)0] =4S zta, F F55(50)
el =vH(52)S g =AER(52) 9] AREe, dE o], 502008 A 2 F F75060)9 A7
gEo gk olel ofaf, FAl FA(L0)NA, dE 5o, 7] TFT(18)22RF Fo] LE2E v, 3
A=(16), 71 HFF(18), +5(20) 2 F F75(60)S &3 =4G22 o AR7F Agdnt. webd, &
Al A0 M=, F5(20)9] FAE AR d9ote, Add d714 548 42 Ao, dE 80, 2

B wgo) Ash 2 4w A9 o7t AAE

A2 A FH

2= Az A4 Felol wE A A9 T4S dehlE AgHel dusel,

= 20 YERA wRe} o, 1 AA FElo e BA FX(112)+= AE2AS(56)S o EFS).

AxAZ(56)S, o= «;— C T OT F FFFB0) Abolel FHldAT. AXAF(56)E, E B, AT
(42a) el Eo7ke= #7] ‘%;, 18)9] AdF-(18a)st F FF5(50) Atole] FHjdA. HxAF(56)=, &

S, JF(42a) 5 vHe =S HEY. AXZAFT(B6)S, AdE B9, F F

k%

Szttt ARASF(56)S,

AZAZGHE, A8 Bol, Fauh ArE Fro A4S btk ARATGHL, 98 Sol, AdY F%
3 ggel B84 F Aolw shiel 94 gAY, mu PANoRE, AAFGOS dF, HEF, v
U, 2F, D4, FHE, AG, 2EEF 2 O0HE 3 0% shld 948 TP0t. AXAZ66)2, o
5o}, AV Ua F A% ahte) NaE, ojAd Ei o|EA Fe| X Aol

BA ZX(110)9] FAAAE, oS So], 3 FT5=(50)d EdE FE EE A So] §7] whagE(18)d] of
&S vA= 97 9 ZAZ(56)L, S2(20)F F F5Z(50) Alolel Fv|Eo], F F5E(50)q] =
StE= RO Ala ToRRH f7] HHS(18)S HEdth ol oI, HEAF(56), dE B, EA

&= 39 (M) WA (@)=, A2 24 Gl wE A AR Az S dehlis ]l dsol

&= 3o yEkd mke} gro], {A] AA(112)9] A=EoA =, & 5°l, E=ASHA & SR Ao, Eeon=
FA NS T 10ume2 =¥sto] 24 (baking) Fo2M EAIF(4)S AT EAF-4) el w25 (5)
of F4dt. ol weh, 7hedS zte= 71d(10)0] FAEH. Mol (B, dE 50, HZ Hsh
e AYE Aksiee] o] gE Y.

713(10) 9] F(10a) Aol =93 22H(12)7F AET. 293 22(12) 9] FA4A =, T (10a) el Aol
E A=F(33)0] AHAY. AoE AF(33)2, dE B9, 2HEHHW 23 Mol FAste, e
95 o]&3x HYdFoEn P MOW%«] FAE, dE £°], 200nm(100nm ©]% 300nme]sh)elvt.
W(10a) 2 AC]E AF(33) Aol ACE HA(34)o] FAHET. AE HA(34)2, A& B9, PE-
CVD(Plasma-Enhanced Chemical Vapor Deposition)®ell <l&] A& 2ksluts gAdstozyn P, A2

Ahstute] FAE, dE Eo1, 300nm(200nm ©]%F 400nm o]dh)olth.  Al]E A (34) Aol REE=AIUH(35)S &
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At B EA|EH(35)E, 9 E0], a-InGaZn0S 2~ E P 93] 50nm(10nm ©]4F 100nm ©]sh)e] FA= 3

st AEdgosd BYR. HEATE5) dol AW wEUHE6)e] FAHG. Aol AAU3), WE
AH(35) F Y BFE(36) Aoll, Al =AF(31) 2 A2 =AF(32)7F AHET. Al =AF(31) 2 A2 &
AREE, A Bl Mo/Al/Noo] AFuhe 2ue P el ofs FYFoms FHuar.

% 39 (B)o] theRl whsk Pol, 2917 22H(12) el sAMeldk(40)e] AR, 2 F AT(40a)7 FA
Ak, A2 Sol, Aol AT(40)0] Wt A SRS PE-CDEel os) @A, iAol dEte]
=, & 59°], 200nm(100nm ©]4F 300nm ©]&}) o]},

Aol AH(40) ol Ae BE)F BAED, T F AT FHEG. Ae BHUHE 98 5
A4 ) Ex Pale AY FAEE Bol, Ad ANAE)S G4stn, dd FA%E dHYFonA g
Qe A9 GHGNS FAE, o0 B0l 2un(AE Fol, Tyn o4 3un elsholtt

Ayl FE(44) ol 4 AF(16)°] FAFEY. dE 59, g4 AF(16)°] H& IT09S AHEHHH Tol 9
d FAst 2o gow stEEgoRA i AF(16)0] oA, I AF(16)2 FAE, dF B
60nm(30nm ©]AF 200nm ©]s}) o] t}.

&= 39 (Ol yehdl mis} o], sha A=(16) 2 A2l AE(44) Aol Fesiep42)o] F49 F, 7N+ (42a)7F
FHET.  dE 5o, HEsHU2)o] = AP ofadsAE =¥stal HEEemA Feksiu(42)0]
ofxitk.  WHEs(42) 2 kA HA=5(16)9] MU G (16b) Fel 7] EFS(18)°] ddET. F7] R
<1 el ofs) dd .

o e ot il
o

oo
~

2, dE 59, TF
= 39 (D)ol e mie} o], F7] wgE(18) Aol &3(20)0] FAHEY. odE B0, S3F(20)0] HE
MgAgwhe A~HEHY Toll &) dAET £2AHY ddow 7fFgozN 23(20)0] oA, 5(20)2 F
A=, dF 59, 10nm(5nm ©]%F 20nm ©]3})o]t}.

o] (E)ol veld nie} o] Hebslu(42)9] /f(42a)2] F-Eo| AxAF(56)0] AT, oE 5o, &
el F453 d4E] EFE £ Hok iy 9AE xFslE XS JaAEH & T(42a) FEl
Exstal, Aoz (cured) AZAF(56)0] folxitt.

(o)

o] (F)ell vepdl wie} Zo], F=(20) 2 AXAT J
S E3stE FAE EA(solvent)oll E3|AI DS, S(20)
A& 3to] SAE 7IStAA, FAE AT ol waEt, F F5F(50)0] 63*3%@.
T 39 (@ol vrebd kel o], 3 F4F(50) Aol =H9H(52)&

He S ol oa FAFo=N, EH(52)0] Po =AE(52)9 FAE, A5 €, 150nm(50nm
300nm olsp)eltt.  E=HEH(52) Aol dEuH(54)o] FAHETE o E Bo], WEH(54)o] HE HEFE st
1S PE-CVDY ol o3 dFdgo=n, dEuh(s4)o] dojxit.

718k vk} o], ®A] A (112)7F AlzH ).
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@Ag. oE 5o], =AUH(52)0] H=

FA A (110)S A=

& Agoll=, Ao Al AxAS(56)9] B4 AFeta, &=(20) ol F &
GO L F U,

Ax geje] mp2w, nsdel A AN AFHG. BQ @AM, AT B gare, gug 54
] 3L [}

B gAAA, nahte] A eart v A es el rlEn e e el pdesrt e A
L2 Aol ARAem FuEE JuRnt opet, shtel et A7) el FAesst e e A
ofell oldt La7k AF] gl FHE 7] thE P8s ol pHlsE e EFe. shie] 74
L27h e pAesd AFET s U shte pAdeart g ek AR Aste] AFEHE U
woopuel, shube] LTt Y] shue] A eAst tE T LR Ateldl Aeld axvt ARl e 4
B 7] v des e AFHE e 239 ahde] FAdeavt e pAdezd e s
A, e FEeaTt e e AdAoR Wah=(face) AEER ofve}, dhte] FAet
7] dhtel T eksh vhe 78k Abeldl Adoldt et Aol sl AR the Ll Weke g
T xen
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