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A1 S (100) 9] T3l el A ARshd taat 2o

A1 713 FA10)E 2, 49, Ay e Zeag 59 A4S 23] Ty A"y

A1 713 FA(110) o= v AlolE g@lE(121) 3, AlolE #el(12D)dA E7]E te] AoE AZE
(124)& 23, ES, TASHAE &Ekoy, AlolE ajdE Al §4 A= &l o ¥ 5 o
AlGlE wjA (121, 124)2 Al, Ag, Cr, Ti, Ta, Mo 59 % Tt o5 Xgee &8 W=z WHEY
T 2004 AlelE v (121, 124)2 @dToZ EAFHJAT, AClE wx(121, 124)2 27 std EAo] ¢
T3 Cr, Mo, Ti, Ta =& °lES X33t tu9 555H HAFe] 22 Al AE & Ag AEY 2455
el gedoR FAE T k. olfdx oy Yt 54 Ev =AAE AlelE wjd(121, 124)S
e F o, FUsh A7 A #Ede] 7hEdk thEsdolw niez sl

Al E wiAl (121, 124) o= A3TFA2(SiNx) TOo2 w507 AlolE HAuH(130)0] A F .

AlolE AaAu(130) o= AlolE gkl (121)3 mAfsE th4e] dlolE] 2FlE(161)3, dlo]

719 g 22 AFE(165)3, 4 AS(165)3 olAd v =9l d9E5(166)S £k ©
Aol P, mwa, A8k @skort, dlolE wiM (161, 165, 166)S A2 &4 AT #F¢1e ¢
Aok, Al 74 A= FAG A2 FA A= 21 A7] & (capacitance)S A s

B 2}l (161) A
°]¢

i

Hj
o~
T

5!
oot
]

o
5=

dolg WA (161, 165, 166)% AlolE ujA (121, 124)7 mlxi7ixz2 38, ZgBd, dF0F EE ol
el e 59 B EAE vEoXH, ddS e eI oR FgE 5 .

agla AlClE A=(124) 39 AlOlE AARH(130) fl9F &2~ AS(165) E =HQl A=(166) ol E ol-E&
dog o= WEAZF(140)0] AT, 7|, AlE AF(124), 4 AF(165), F =gl A=(166)2 1f
o EAX|AE(10)9] 3"A=o] "l A2 A=F(165) E =l A=(166) Alolo] WF=A|E(140)0] Hiek EX
2

2H(10)9] Ad Feo] .

LY, WMEAS140) % & A=(165) R = AS5(166) Ateldl= & Aol HEH AFE A 7717
st A HE H-A(ohmic contact) (155, 156)7F FAAHEY. AHIAH HE HA(155, 156)= AglAe]=1} n
5 al

BER 298 A ith Belw s,

dlo]g w4 (161, 165, 166) el Z2wt st 7|4 ZZ(plasma enhanced chemical vapor deposition,
PECVD) 2.2 P H &= a-Si:C:0, a-Si:0:F 59 AFHdE 2dd &4, 43 914 B A8 4 59 F7] d4
g

B2 507 o]Fojx W I (passivation layer)(170)o] FA ¥},

H39(170) Yele= vt fﬂri A= %( 80)o] FAHAT. kA A=F(180)C ITO(indium tin oxide)l}
1Z0(indium zinc oxide) S3 & ZAA WS Eosle] wkEoj R},
Tk, Hou(170)2 = d5(166)9 dFE =dule oo A5 FHATDE e, kA d=(180) 2
=gl A=(166)2 A= T+H(171)S 53 ’\1 A7H o w7 AAE,
A2 WE(2000L A2 71 FA210)9k, A2 71 FA(210) 2ol FAH FF AF(280)S EITF. of7|A,
T {%(280)0 A1 WE(100)3 HEsts A2 71 FA(210)2] 4w Qo FAHET, gl A2 9 (20
0)2 2 FA0(220), A3 HE(230), & SHIAEZ(250)S o FF3t),

A2 AL @00l ol val A Ametn kgt 2.
A2 A1 FAL)E, AL 71 FAQ0)S AR, Fel, A9, Ay mE Sead S a4 E3
she] wHjeln WA A,

A2 718 FA210) 9ol AF (22007 FART. AF FA20)E AL HA10009] HaE A
HERE NTRE A AR ol gshs S Abeld A FAEE W Audth o714, sat 4
S Ax welE BT, olH@ AY TA(2OE WY =
Apekal7] Slal wheh = A (10D glEE A6 3
A% 542200 Ne Avkas] A8 AL AF trst AE FHA f7184 wE & A 9714,
Aed AT e Aoy Pk SAllE B2 A8 vk

g HA(22007F @4 A2 71 FA(210) el 394

tlo

o

2 AY WE@07 A Ao
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WAl g, olwl, Ae] FE(230)9] A wi=A] 396l A= A oy, s o] o] Mow thdatA
TAE oAk Z Ay ZE(230)9] AAle AE FA(220) 9ol 9%

U, A2 olgahe del IE(230)9 7R MR F3 o ;gg—g e 2}

& 7E 7 Ak, oludll= st AAlE wek wixE A3

2 BA(220) 2 Ay FE(230) Yolle SHAEZ(2
ATk, W FEZ(250)S A LEHS B3, E‘ﬁ—% Herslshs

f

SWIEZ=(250) ¢lol= sl A=(180)
AA IT0 BE 170 53 e

J

TE, AL HE(100) 2 A2 WY (2000 AES PR FAHEHA G
(20002 = 1 9 & 20 Z=AE % o]glol® TAE vgT TxE 7}@ T St

MAZ=(300)C TR 4= wiEs aAA BExES(301)S KT Al #JE(100)F A2 w9 (200) Abo]d
B Rz =

AL (3100 S AF(180) Aol WAL, A2 MFH(320) L FE AF(280) Aol WAt A
o, AHZ(300)0& AL MFEH310) 7 A2 W FTH(320) Abolol WIARTE.  AFE(300)e] AF EAZ(301)
A1 WEEH310)3 A2 Waeks20)e] ela) A e,

S, AL WIEIHE10) 2 A2 HFEH(320) B skt ool wlgehe wigkeh mHolA A wigke oy RS
S Bel MAEF A wBY 5 olgae] DB (pretilt, AAAD AN, AL MEFUHE310) @ A2
WISEH(320) % sh) ole] Wigute melgE Ware gt

o

TS, AL wEFE(310) 2 A2 wiEFeh(320) T Sk ool wjskebe shute] sla HS(180)S H49 EWdE
(D11, D12, D13, D14H)= FE3I}. e 3hA A=(180)o] WhSst:E B4 EH¢1=(D11, D12, D13, D14)
oM Zhzh AA EAE(301)0] L EEER = Wako] A2 thE),

AT WIEFRRE310) 2 A2 R30S S AF(180)% FE ATH(280) Aolo] Wgkel AZLEA ek Aol
A AEBCO NG RARGODE F4 MANE. o] dl, AL WFHGLO) D A2 HFHE0) F ol
bl daute ZedE wae sbm, ool 54 wigw 944 BASEDE Wgue ZedE ggom
Ago} megERAY. maEED o4 BAEG0D0] £ i gHdd 2de] AEwd B

o l
<
=
N

Bt g ekl wiguh(310, 32009 TwlelA AA EAE(301)E ZHPE A= W, = 7%
ol WEkE wekth, NG EAE(30D) 2 vige gl ZeldE Wikor Ve dEHE Ao #A wjdk

=AFE(301) A1 wiFeR(310) 3L A2 wiEFEH(320)el o8 A1 71 FA(110) B A
o] A WO RN 747 o= 0.1% WA 2= W9 el vl e
w}aw g EAREB0D 2 7 Erklvig g ZedE Wow Eolx 4 W

o9} o], Z+ =wQl(D11, D12, D13, D14)mit} A HAE(301)S LA Wakor ZEE AZJozgx, 3}

1 3]

2 AZ(180) I FE AZ(280) Aloldl AAZF A7FE w AA EzFES(301)°] ZF =W1(D11, D12, D13, D14)
it Ak WEFo 2 wA "k, wEbA %A F0DY SE £E 9 EA| §4o] &g

Woabmgo] wE Al AAldol s, Al uiEE(310) 3 A2 vl (320)0] A el 3 A=(180)S B9
TW|1E(D11, D12, D13, DIHE Fwdth. = 14 HAMLS A1 wig=h(310) 2 A2 wig=H(320)] o3
23 = =rdE(D11, D12, D13, D14)9 AAE uekdtr. =, A1 #&H(310) 3 A2 #jeF(320)> 5 Z
YHE WS zZtery. FAHoRE, Al WEe(310) 2 ZHZ HIEFEH(320)2 4t AR tE ZHEE WIS
Zb= = oAb HIEF JA(E1Ll, E12. E23, E24)(= 4 @ % 5o EADNS zt=vl, 183 A1 #3eh(310)9)
HiEF 9= (E11, E12)3 A2 #3FeH(320)9] w3 JAES(E23, E24)9 =3l 93] oA EAE(301)0] A& o}
2 ygon g gERE B4 w15 (D11, D12, DI3, D14)o] FAHEL. =, A EAE(301)0] =gd
Exe weke Al wigE(310)e] ZHEE Wk 9 A2 wjduh(320)9] ZEHE B T £ AR WEdE
3wy AddAoR dxHt. o), 3 A Wl 2 A1l s§d(100) E A2 Hd(200)T HAH O
2 FPgt WEks I

Sk AL HgER310) ® A2 WiUH320) B ol shitel wigehel MeldE WS w94 gw
Y BAEGDE TAYE A ok, Ag e ZdUE Wl £ 4
A AL EEE10) D A2 9gEhE20) F Ok shel Wigute] AT gt xedE we
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(30D)e°] ZeldEHT, ZF, ZF =r9l(D11, D12, D13, D14)> A1 wiakeh(310) 2 A2 #jakuh(320) & Zd
E s 2t wEge wnt R E

v, 247 Az s weow A BAE5(301)S TEE A7) B4 ©WeS(D11, D12, D13, Dl4)o]
Rof ghfe] m=HQl 1F(D10)S Pt =, Al wFEH(310) B A2 wigR(320)2 AR tE WEo s of
A BAE(301)S ZHEE A7|E 42F9 =#Q(D11, D12, D13, D14)S FAsta, M= tte 2H 479
=Wl E(D11, D12, D13, D14)L dhte] =w<l 1«(D1O)~ g%, agla st sk A=(180)0] e
ato] st o] Aol mu|el F(DI0)e] AT ® 1 e A A=(180) shube] m=wel 1E(D10)e]
0-&¥ Z& YEhaL gl

dutx o 3l4 AF(180)F &5 A=(280) Alolol #<te] o17b=w, 34 HA=(180)3 % A=(280) 2z
Zr A Weko 2 I X B (fringe field)7F FAHET. 28y 3% A=5(280)2 AFdHo=z A2 7@ 7
A(210)9] AWS s 4w vbd 32 AF(180)2 2 3ivitt 2o dAHEz, 34 AS(180) 7 el =
AR o)lAH" A7 o] EAlETE. wEbA = 20 E=Ag wpe} o], A H=F(180)9] Al = Aol
2 e Tz d=(F)7F #AEY. S, 34 AF(180)0] A Weke] obd, 4 (1809 7HgAE
oA sk A5(180) WEHo 2 3ol Eolrke /A A=(F)7F 2=, o9 Zol, sha H=(180)¢]
PR e A A X dE(F)e] 9 AR WS = 2 9 = 39A FE FE Al0e] YERE Wy

2o

FA Y AP BASEDE WA QAHE AAel FAE Ygow Froh. webd Hi x%zmsom

HAgare) el wAE A BAS(0DS sk 4318009 FbgAeldA wAE EAA e F)d o,
o A Wt ol Aol A Wt guglel ¥ Ak oA, Aolsud A welat 7t %

W ¢1(D11, D12, D13, Dl4)mit} A HAE(301)S ZEHE A|7|1A} &= w-3f
(180)9] 7FgAElell Xt HA FAE(301)2 T Zule] ZHE wgko] o}
oA HASHE LX) E(F)] 3 i WEgo R 7EoX A .

< B3g. &, 34 AF
d s AS(180)9 7HER}

dh

s sk A=(180) 9] HEAte elA s TdA FE(F)o 4 A8 WIEFEe] o UEd g =
2 A7, 9 #2303 SE

M2

ol 9 BAEB0D)S ZEE A7|ux st $ege AdFo
S A = A olek 2E 83E WSS s 7b =vQl(Dll, D12, D13, DI)wheh A EAHE(30
o] THEFE= "hake T oA ZZ B3 A0L, A02, A03, A04So] X A8t AT wakn 7,

olell, Mg FEAE(301)¢] FESIA G2~H(texture)7t TASE AS AT 5 Q. Ae A WA
(301)¢] ZEHE Wako] AlojuA] §ar So|AWHA oh-eF e EFo] dojue AL St wEbA 34
ZF21(901) 9] AloFzto]l A=, A A4 D ANMLES FEAE A,

ofstl A, 7 mulelvkt sl AF(180)S] AN WARE TAA BEE)S AL WMFHE10) 2 A2
Wlaeh(320)0] 2t ZeE el el s A,

il

i
do
Y
o
2
o
[

A=(180) 9] 7Aool A B Y= ZA] A=(F)o] daf FAA o2 A et

Al0e] AAleb= st Bk AS(180)9 7HdAtE oA LAskE ZdA] FE=(F)o 3
dA =Rl o8] 34 EAEE01D)0] v WFES yekig. a9 Fx Fo A2,
xmo}: S %E—E Z47ke] =15 (D11, D12, D13, D14)vith 3k A=(180)¢] <)ol A
waks o] gk whake ubebdith,  AAz 3 A(180)¢] 7R o) A
LA et WS A mel JxlAow Wt Aojnk.  shAw, 7 mwlvit
st A5(180)9 7HEAE el A TAste A d=(F)ol o3 A BAER0D0] e WEe HaHow
Fx B3 OA21, A22, A23, A2450°] A S BAE WERQl Aow Huh o), FE FI A1, A22, A23,
A2450] YEl= 7 Zw]lvitt shA A=(180) 9] ool A Ashs TR dEe] £ AR WIEEe & W
o] s mHRlellA A J(F)oll ofs) A &

k1
w
2
R

o

fr

19

]

g
e
I

+

lH bb

Z_
’ -
A22, A23, A24E=0°
WAeh T

=4

A
A

—

i,
r
5
L
_(
o
oX,

el
B jtqpyq‘ﬂﬁ A

= (¢}

=4 9 =55 FEste] Al wigFe(310) 2 oAl2 wiReR(320) 9] wiEF g B TP E Wkl dis) 7 AlA e
= g,

& 4 Al wfEF(810) e FAdE HH??} 99 (Ell, E12) ¥ ZHE W3H(A31, A32)S YERdch. Al ekt
(310)& Al ZHEE WA S 2te Al Mg F9EIDH, Al ZHDE LFA3D dFgste A2 ZE
E aE(A32) S Zhs A2 i °ﬂ<—>%(E12)° zgeict. S, Al MF(310)2 3t AF(180)& EFI st
st sk A=(180)9 o] WE, = Aste FEotns I Al i dHEL) B2 A2 wjE D

12
=
=
o
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o

=

b

Eicia=

= 5% A2 wigkeh(320)e FAE vl JA(E23, E24) 2 ZHE wWek(A43, Ad4)S et A2 afgkdt
(320) Al THULYE WEA31) L A2 ZDE W3(A32) I st A3 ZYE WEF(A43)S ZHe Al3
& GAE23) 7, A3 ZHE Wek(Ad3)ol tiekshs A4 TP E Wk (A44) S ZHe A4 wlE J o (B24) &
ettt =, A2 wgR(320)2 ShAh A5(180)8 EFS st stAE shAh A5(180)9 F W, S FHeR
GEIEE FAE A3 HEF JJ(F23) L A4 Wl o (F24)S ¥83ITY,

éﬂ

b

5, Al wgER310)e] 2 MR g8 ZIPE BEE(A31, A32)S AR ukgsta, A2 wigute] zhe A ®
the ZIYE YRR, M) AT vk, AL W] zhs TelYE WRE(A31, A32)Y A2 wEe
o] zte= Y E WS (M43, AM4)S AZ wxgi),

1 1ajakeh(310) @ A2 WEEH320)0] A7 e meEE e gAlde Ha 4518009 1A
ol Forem o Wl

F(310) 7, A3 wieF GG (E23) 2 A4 v JA(E24) 0.2 T
A1 wiEFeR(310) B A2 wREFR(320)2 72t
Mg P FAE T YU A8E F Ak

o714, A1 wiEEH(310) 9] A1 wiEF FAEID I, A2 ARFH(320)2] A3 wiF G (E23)0] THE= Fiol
AT =wRl(D1) o] Hrk. Al wiEFH(310)9] A1 Wi FEID I, A2 wiEFH(320)9] A4 wieF F 9 (E24)°]
THHEE FEo] A2 =wl(D12)e] Hvk. AL wigH(310)9] A2 Wi dA(E12)3 A2 wjaFH(320) 9] |3 wi
& F9E23)0] THE= Fol A3 =rl(D13)o] #rk. i A1 wjEFEH(310) 9] A2 wiF FH(E12)3} A
2 wiEF(320) 2] A4 AR G (E24)0] THE = FEol A4 =wQl(D14)o] €},

webd A1 =deI(DIDeA A EAE(301)S A1 ZHEE (A3 A3 ZHEE WaF(M43) T F3H A
WHEEe & H¥dew ﬁﬂE“E He= 5=z wjgkd. A2 =Hd(DI2)elA B EAE(301)2 Al g
HE (A3 A4 ZHE WE(A4) T T AR UEEe § wow ZHHE HEE 4237 g,
A3 Euﬂod D13)ol A BA E2E5(301)2 A2 THUEE Wa(A32) T A3 ZEdE Wk (A43) T 3 AE 1
9] 3 Wgor “ygE Elﬁi S wgEd.  aela A4 2eQl(D14)elA A BAE(301) A
E HJ%(Asz)JJr A4 ZYHE (ML) T 5 AR UFEEY] §F UPdoR ZYYE &S 534 v,

A

u, an

A71M, Al ZeHE FAD I A3 ZEE WFM3) T 78 AR HFEe & wFe Al
A B W=180)9] A el s ZEA AR £ AW wEEe] o ¥E 24
A= AL wiFFeH(310) B A2 wigEH(320) 9] ZHETE FAE
E3, Al ZHPE YFADH A4 ZHHE PFAY) F 58 AR T § wFe A2 =
A sk AS180)9] Aol Ak e A dEm)e] 4 4 g %
Fes AL slEh(310) B A2 wiFeh320) e ZeHEYE §dH0.

ol

R, A2 ToRE P32 A3 TeUE WMD) T 5 AR TEEe § dFe A3 =ed 013l
A sk AFA80 ) TP el MAske TUA BEF)S] FH AR PR § B A%

SIS AL WUH310) 2 A2 WFER320)] ZYESL BYH

EE, Al TYE PR A4 TAYE SR F FE AR PR F g A
A sk AFA80 ) TP el MAske TUA BEF)S] FH AR PR § PP Addon A
S AL WUH310) 2 A2 WFuRE20)e] ZUES BYH

wreba] Zb welubet AL wlgEh(310) 2 A2 wiguh(320)0] o) A EAE(301)0] AR ZedER W
T % A4 WAL, A02, A03, A0A) (X 10] =AD& sk A5(180)9] 7HgAtelelA dAehs T A=
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