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AeAY olFF e tUes TR FAY F vk dF 5o, Al 9 A2 d=(191, 192)3 A2 AsfAH
HA=H(142)S Ti/Al/Ti, Mo/Al/Mo, MoW/AINd/MoW, Mo/Ag/Mo, Mo/Ag@+s/Mo & Ti/Al/Mo So] a4 ow A%

A 725 A% 5= Ak,

dEd wkel ol All 2 A2 A=(191, 192)2 WHEAS(130)9] Al A2 G(130a, 130c)3 H71H o= 4
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o &, =7 AAU(170)2 A1 D A2 JA(130a, 130c) ZHzbol| ul-gdle] FAE A2 AHI(ONI2)S
= o9low, A2 AYWIE(INI2)S E39 A1 L A2 A=Z(191, 192)L =3 (130)<] xﬂl 2 A2 o
130a, 130c)@ 247 A4d4 4 9},

JeeORin
e it
12

~

o, AL 2 A2 AF(191, 192) T ShuE W S(120) SFF-ol wixE - A E ML) 2 A 5 ).
, oA AR (170) 2 W F (12002 3 AFHEBI) S =& A7E Al A8 E(ONTD S E?é“% T
, AL 2 A2 15191, 192) T e Al AYEES(NTD S B3] &3 A5Hd (Bl o HCH Hﬂ—
S BM) o] T2 Aol FdFE vAE S WAT = A k. Al A=5(191) 0] s AF 3 E(
Ad= = AL dd= Agetd, Al A5019D2 Al AHE(NTD S Sk 35 x41J11E%(BML)T+ ?i ﬂ
A2 AYEZ(ONT2)S E38te] Al 99(130a)3 d2= 5 IdA A},

E N M

H—Lr_ulo

3 AAH(170) Adolli= Ff A Hl o] A5 (PAS

)ol ATk, Al S (PAS) 2 =2k A5 A1 A H|o]
A5 (PAST) 2 A2 A o] A5 (PAS2) & X3+ <

A1, A2 A Ho]AZ(PAST, PAS2)S 7247} fr)d e % oz o]fojd 4 k. Al A H o] A (PAS
e Frjeto g o]Fojxa, A2 HAH o] AF(PAS2) S F7]uto R o]Fojx AH4-E dyw Awstd, A1 I
Al o] A2 (PAS1)-S Si02, SiNx, SiON, A1203, Ti02, Ta205, Hf02, Zr02, BST, PZT 59| F7|uto & o]Fold
= gdon | A2 Ao AZF(PAS2)S Ut W8 EX(PMMA, PS), phenol ZES zte nE A F=4, ofad
A RAL, o|wEA A}, ofHel| HEA @A}, ofu|TA A, EA4A LEA, p-ALAA LEAF, H]
dUZA 124 4 o5 EHE 59 fUIHoR o]FolA F o}, old A= AL ofr.

A H O] HZ(PAS) T3 AAE(170) AH-E Heksls 4 Qlom, ARdE ska A=(181)¢] wix=

Ak, 3tA AZ(18D)E AF-FA-A3E(Indiun-Tin-Oxide: IT0), <QlF-otaA-2+3+E(Indium-Zine- Odee

170), Atstold(Zine Oxide: Zn0O), 4FeFlE(Induim Oxide: Ing03) 2] U3h7}F B2 &(Ag), vladlE

Mg), &Fvg(Al), MFPt), F(Pd), FAw), YAWNI), WesNd), oldwr), A&FCr), IdHLiI), Z

F#(Ca) & o859 E3E I 2 A4 E4Zol 45d 459 F2E M & dr. g4 AS(181)2
= Ao

1TO/Mg, ITO/MgF, 1T0/Ag, 1TO/Ag/1T09] B3 7%= 7Fd = doy, o] ofyt},

—

>_!3:

(1
(1

_(

st AF(181)2 Y thole=d AF F¢ AFQ s HAFo] & 4 Q).

st A8 AL AF(19D) T A2 A5(192) F olx sl d4E = o}, §}/K A=(181) 0] A1
S9N 9AE A9-5 daAlE AWsd, A1, 2 Aol AF(PAST, PAS2)> A3 ABE (NS 233
om, A3 ABE(CNI3)S Edto] g4 W18 A1 AF(191)0] 9449 %D}.

ﬁﬂ/\]ﬂﬂol/}i%—(PAS) Aol ga AF(18D)E wEAI7IE 847 92H(182) (Pixel Difined Layer)o] wix& 4

=, Aol A (PAS) % % 1 st A=18D)9] 7Pl E e FElE sk Ago)uh(182)0] WA
T %E} ko Aofuh(182) Feloba ™Al A, oFA A, dm A, EFoh= 1 ?X] B R R
A,

I

i} ;2

A, s Eelelnd e FASGAA FA, FAALAAEA A A A RO
ool A FomiE AU Uh Ei olEe IR AW & Atk

EWOR EASAL @A, Stk on(s2)el o8 wFR sa AT8D oIt f7] WFF(IEA)
2 AR FY AFoRA FE AF ARS AF(EA)o] WY F Ak, olsh ge Fxel o) AF
A7 57 BHF P2 FUHD FU8 AR Ak ATH AN Eexiton)e] /1A /A
2 Wolan) wgo] ofFojd 4 itk

T 28 FEId, 713(110) el s ASdE BAFBML)S FAgska, Al vk=a D E Estel Al 1 33
o 5

YA E] ¥ .(negative) Z.@L o] AlgE = 3t}
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HAGR(PAE 2AEE S A9AZ 4 Jduh. Al rkaa(MAD Y FRPGE(PA) 7 s A= siE(BML) o] &
AE g e W xH. oo, Al tAIAMADE Bl #ZFgel FE AR & s dAAbe)
W FEARE(TA O t-gshe 738 o] AAF L FAEF-(PA) t-&dks 748 Jdo] Hola Al 73
2 el (PR1) o] A ET).

T 3% =45 FZHE, Al 73 JBE(PRDS 27 w3z 3o s A9 EZAS(BMLL) S 273
A7 Al 33 h(PRDS AlASH e AR (BML)S dAE 4= Aok Al 723 =\ (PR |
Adle WS AAE ALESE o4 (ashing) 34 5] o]82 4 o}, oo AgEE AL ofyt}

= 55 Fxed, 35 ASHE®BML) o] FAE 71(110) Aol W 5(120)S FA s},

W5 (120)2 3kek 71 S =

Z gt =u} 3}8t 7|4+ Z2F(Plasma Enhanced Chemical Vapor Deposition)s
o2 FA=E & vk, #HF(1200L Ay E

T A E(SIE YA 4 o, oo @REE Qe ot

T 62 FxaH, BT =(120) Aol RiEA E2=(130L)S A s},
e EAF(130L)2 7174 Ay 2 29 He o83ty dAS 4= k. dF 59, 714 A9
o2 G20 To2 o]Fofz wmA BAFZ(130L)S AT 4 Jod, 71 A FolA AvEHPYH 9 dx
do]# S (PLD H)S o]&8 4= o, oo A= AL oY)
T 78 FxEd, A2 Aa2)E B A2 723 SEl(PR2)S HAETE. A2 vAaR2)E FFIE(TA)

9 FABR(PNE EFE 4 2lem, A2 shaIN2)e) BATEEA)IE HEAF(130)0] F4E Fodol e
S5 WA @k olo], A2 MAA(A)E Fstel ATl B AR ¥ @B AATHY FRAR(INe

_O|L
¢
N
N
:ﬂ
=)
of

Aol AAF L FAEE-(PA) O tS8k e do] wobr A2 gH sjel(PR2)o] F4

o gahs 7Y

SN

%89 % 98 xS, A2 439 REER)E A7 bz sel wEa BAF(00E A4 T, )
A2 e A (PR2)S AA skl WEAF(130) & FA T

T 108 FEed, wEAS(130)0] A WMHF(120) Aol Al AAZAS(IMDS FAT. A1 4
AZ(IML1D)S SiNk, Si02, SiON 9] TL/|BS o] gste] 83t 7|4 Zxtoa A8 4= glor}, old A
BBy &7 2o BEhe dA4E SE 9u)

T 118 Fx3Y, Al EAEFAS(IMLD Aol A1 F5E2250LD)S ~HEH(sputtering) 9 WHo=z
q

sokol A3 g HHE(PRI)S FAEJH. A3 vhAAWM3) = FFI(TA)
9y (PAE X9 & 21313%, A3 mk2A(MA3) o] FAPEH-(PA)7F Al E A=(160) 3 A1 #A3iA 8 A
(14De] 449 el t&3tes A grt. olo], A3 vfA~AMA)E T3t 7Hdwted F& AR & 73

% & Aol vlgshs g dool AAHL FAGF-(PAC t&dh= 73

2
N
2 i
b
BN
ol
o,
)
h=)
>~
.
=
Ei
i

= [
tlo
¢
o
[0
ol

n_l,d

HE(PRI) = A7 vkaAz afe] Al 3522500 2 Al dd=2
b SR(PR3)& AlASE] Alo]E AA9(150) 3 Alo]E A A=(150) 7+
P)3t AN (IP) ol A1 ARAE A=(14D S 4T+ Ao

ofj
=
—
—
\/
C
]
401-
o
N
2,

= gy oo
o ©
4

A

L 1568 #x3A, AolE HA(150)& whaA R WEAF(130)9] w53t TS WAt REAF(130)9]
A 99 (130a) 3 A2 G (1300)S FASE 4= k. o)k, Al Oﬂoﬂ(lsoa)% 22y g9olar, A2 99 (130c)>
EYl d9s A5E dEE A, od wel, wEAF(130)S A& 99(130a), AE FH(130h) B =
Z9l 99 (1300) 2 2= 5= I Hrt.

&= 162 Fxshd, AlolE d=(160) 2 Al 7%41/‘1 B A=(141) 0] F4€ H¥S(120) 4= Al 53 A9
(170a) 3} #12 ?7& dAu(170b) ] &Aoo s FAE 5 dn. FAHeR, Al S AdH(170a) 2] FA7F
A2 St AAT(170a)e] FARY FHA A= ? Atk dE 5o Al S AA(170a)¢] FAAD =

o

3000AY 4= 9o, A2 F3F AAY(170b)2] FA(d2)E 2000A YL 4= Ut}.

A ZEA] AbEEE 28Ut diste] Al H3F A= (170a) 9] ol F #o]E(etching rate)7} A2 E3F A4
(170a)2] o3 #olE(etching rate) Rt} 2 S22 o]Fo]d 4= ),

=2
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Al 3 AA(170a) B2 A2 T3P AAT(170b) 2 F7] Ao w P4
s

o F4d o vk dE 50, Si02, SiNx,
SiON, Al1203, Ti02, Ta205, Hf02, Zr02, BST & PZT Fo& o]Fojd

Ao, ol FHH= AL

oht}
e WEA Y B4 BAHHL o/A7lE 9L ol A oM 1 F Al 7 AAT1700)9] 54
o wolntE Fa# aclow 58] kR wEAle 1718 4o A

T (shallow donor)<l
e s ﬂﬁ%‘l o, Al F AAT(170a) ol EgE 49 ol ot
AbstE BEEAe] 5o e d ¢ gtk dubA o AYFE o] Edto]l=(SiNk)7F AEE FAFO] =(Si02)
AT Yol Egto|=(SiNx)E A o= AHge of Al A =(Si02)E
A8 9ol el npolojx AEwA(bias stress) 540 O £4 &t} o] e H o]z EAEE Fi
o #dd Aol g zow FHAE  Avt. wepA, Al 3 %—_-i‘jd‘j#(lma)" AT S =(Si02) 2

Astar, A2 T3 AATH170b) S AP E Yol Egto] =(SiNx) & A s o] uhghz s,

~

17 9 & 188 FFsHH, A2 T3 AA9(170b) el 3HFer 245 (PRL)S EXstar, A4 vp~23a ()&
= E

o
E5to] A4 734k S " (PR4) S F A3

A4 A ()= SHEIE FEIR(TN), FE Adrehs

iR

FAPEE-(PA), FE FEA S WHEIHE(HA) S 23 5 vk, 3 F35-(TA)7F A1 A =& (ONT1)

o] ¥4d gl gt WHFIAF(HAE A2 AYZ(CONT2)o] A2 Fol West=s A4 vp=a (M) =

wjjskaL, A4 vk 0A)E ESte] el S AN (%), EHeS @ (develop)dtd -

(TA) 5 WbEFI(HA) O o583k #2345 99l M2 v FAR AASL, FadF(PA o8k 235
doo] & =t

Zi
Hﬂ
—
o
>

TAA R, FFEAF(TH Hess G Al (Dol S, wFAF-HA) N the¥= gl Al
SHD R Zol7F w2 A2 =(H2) B A3 S(H3)e] I, =, A4 237 sjed (PR AL Zi‘%”%(CNTl)
o] 4E Fgol digsh= A2 T3 AAR70b)E =ESh= Al Sl FAHHL, A2 AHES(NT2) o] ¥
dd Gl A7t testel A2 S3F AARH(170b) Aol ghe] FE(RP) o] wiAlE A2, A3 &(H2, H3)o] ¥
Bg 5 9l

Al AAT el A FAE (PA)Ol Bl-e-8k= A4 7H3H SfRI(PR4) O] F7I(DD)+= 240004 = 1o, 3o

o Al A1

AFERP)O] FAD2)E 7000AE 4 A1, Al E(HDY Zole 24000A ¢ = doH, A2 E(H2) L A3
Z(H3)9] 747t Zloli= 17000A Y = i, Ale|E A=F(160)el &= A2 Sk AT(170b) ol Fd=
= A4 g e (PR FAD3) = 17000AH 4= vk, ok, ole] A== A2 ofym, AL, A2 F3F
HAH(170a, 170b) H W HF (12009 &4, 74, oA AMEH= 37t~ Fol wet tdaA w3ddE &
o}

519 0 % 202 FESW, oo}, 7] AnEL AFAT. Z, A4 A ARCERDC] FHH TRE e
A A4 H7te A3 § A ALORD ) wBHS Fol AT A2 LY o)
A

RN

A7E AT F ok B dAlE
2 A4 zgur e (PR4) AAQ A Zbm E i)

st =F% A2 S AA9(170b), A1 S A L(170a) L
of =&¥ Fo] ZFERP), A2 3+ AA(170b), Al Z3+
(RP)2 A1 ZEE(CNT1) o] FAE &= Tt AstE BEAFo] =

e H

5= S AAAE F A s
I gger, AZFm WS A4 73 A" (PR)S AAsH, Y- ASHEEIL)S =FFE Al AdEE
(ONTD) I A2 99 (130a) 2 =9 99(130c) S 42 w&ste A2 AYE(INT2) & AT 4 ).

A1 Z7F AA(1702) 8] FAAD)7F A2 F AA9(170a)¢] FAA2) BT FAA dAE + gdod, HHE
(120)0] F7(d3)= o] 7HFE([RP)Q FA(D2) Kt A FA4E 4 b, dA]FHQ AAdo)s, Fo] 23E
(RP)S] F71(D2)= 7000491 A9, ¥ HF(120)9] F7(d3)E= 7000A¢)st2 A9 4 Urt.

g, AZ4A AlEEE 37l tiste] A2 F3F AAE(170a)9] ol #lo]E(etching rate)= Al F3F
AAuF(170a) 2 HHAZ(120)2] ol | o]E(etching rate) Bt} & 4= AT},

al

Al F37F AA9(1702) 9] ol #@o]E(etching rate)2} MHF(120)9] o #o]E(etching rate)= L

Zro] 7FHE(RP)Y o F #o|E(etching rate):= A2 S3F AAuk(170a)9 o % @ o]E(etching rate) Bt} %t
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3, Al =37 AA9(170a) L W3 =(120)9] oA #lo]E(etching rate) Bt} & 4= 9},

A H el Ao A, A2 F3F AAL(1702)S A@E YolEglo]=(SiNx)E o]Fojx L, Al =3+ dAw

(170a) 2 W3 Z(120)2 AFZ 2o =(Si02)& o] FoJX ], Ax D = ¢ 99 (130a, 130b)E IGZ0E ©]

Fo] A 4 glom, MHEIFALNF3) E A (02)9 EFIIAE ol gty A4S AdgseE H9 A2 3 HA
al

uk(170a) 2] o3 #o|E(etching rate)s 4425A/mind & o, Al =7 AAT(170a) © ¥ Z(120)
# #o]E(etching rate)+ 2185A/min¥d 4 YL, o] Z.}% (RP)9] oA ¥ o]E(etching rate)™ 3825A
/ming 4 Ao, A~ W =g 9 (130a, 130b)S o|F+= 16209 oA wo]E(etching rate)= 190A/min
d 4 Q.

e, Al AWEOTDF A2 ABE(ONI2)E shvte] slazz SA0 B4ahs 49oe A1 ADECTD)
S 9Aa7] dlekel A1, A2 27 AAu(170a, 170b) P MHE(120)S A7abs Ferel A2 AEE(ONT2) ¥
d gde] Fo] FFE(RP) 2 A1, A2 53 AdA9N(170a, 170b) o] AZEE 2, A2 AHZ(ONT2) dA A
A4 1602 lFoldl S W S AA (1300, 1300)0] S A% WAL S ) A2 Az Do)
gz g4uE dr AFMEEIL) S wEas Al AHEOTDH 42 o] 9 =29 Fo(130a, 130b) 7}
He e A2 DGO el SAE AT 5 O A

EH

=, B AAddd ws 4§, ;}H ASEBIL) S A28k Al AEES(ONTDH A2 g9 3 =89 99
(130a, 130b)& =F3f= Zﬂ Z(INT2)S @Aty flsto]l Hme] npaa A4S o838 e glo] duel
[e]

npag FAHo R ePe 4= al_Ei, AZzH S-S AA 72 RS FAAD 5

21 2 & 228 xS, Al ARS(INTD I A2 A9E(ONT2)o] A H zﬂz =7+ 4 03_“%(17010) el A2
24 BEZM2)E A o) dEYs Al A=(191) 2 A2 A5(

Ak, olsl, Al AF(191)0] A2 HAFolar, A2 AF(192)0] =& %

(o}

19
499 498 Jduz dgan,

TFAHo R, Al AYE(INTDF A2 AEE(INT2)o] FAE A2 3t AA(170b) ol ~=HEHE Fo W
2 A2 F5 2AZ0M2)S FA48tal, vpAIE ol gdle] Ax W =gel AZ(191, 192)3 A2 AAH
(142)°] BAE el tgste] FAEH(PAE WiAstaL FS FAbste] 39 S FAdsbar, 37
= A7 vaAE st A2 55 2ATUL2)S Akl Ak 3 =l A=5(191, 192)3 A2 A TAE
(142)S AT = A

2 EE

il
40 oy o

=2

i)
2

T 23 2 & 24E FAxshd, A2 2 =gl A(191, 192)3 A2 ATAIE HF(142)0] FAE A2 =7+
ah(170b) AFell FA o] S (PAS) o] EAE 4 Sltt.

A H o] HZ(PAS)> A1, A2 A Ho] A5-(PAST, PAS2)S ¥38Hsk 4= Qt},

T 258 Fzsld, AL, A2 sjAHe]AZ=(PASL, PAS2)ol| A2 HAF(191)E =FA|7]E A3 AHZ(CNI3)S 3
Ask o, FAF R, ufAI(MAY) FEHE(TAES A3 AHES(INTI)o] dAE oo HSH=E w3}
, S ARl e del PAstn e gElS AzF nlag g sho] A1, A2 shAso] A= (PAST,
PAS2)& 2 Ztate] #13 AYE(INT3)S AT 4 9t

al

T 26 ¥ % 275 Fx3A, A3 AHEZ(CNI3)o] FAH Aol A5 (PAS) AFole sha A=(181) 0] Hix=
Ao A3 745 BAFO0L)E FHsta, vaaEs 01%8}04 st Z=(181)¢] FAE Gl dl-gste] FAt
SE-(PAE WAt FE& A 2gd djdS FAdstar, e HEe A7 npaa® st A3 545 54
F(ML3)E A 7+ste] A3 AHE(ONT3)S F3te] 24 AF (19D AZ2% 34 AF(18D)S AT = U

= 288 Fxshd, Aol A (PAS), Sk AF(181) Aol staAeoluts f7|uhe AFetn st ska
A=(18D) < =EFA71= shAaAov(182)S FA e, FAAo R, stadourg {719 33 714 3 59
o g HZFeta, nfAdE o]gdte] FAA o (182)0] HAAE GGl et FXEH(PA)E WXt F
S Ak A dS dAeta, 23y uS A7 npag g sk saAug §719S A Zste] kA
AF(18D) S wE3A7]E staA o9 (182) S AT = Ut
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A4 w23 (M) = FE FHA7]
(MA4) 9] F FHF(TA =
230D E F3H 7u“61“ 3
Bk GgFo] AAL L, FAPAF-(PA)
TFAFo R, FEIF(TA) o A& A1 =), A2 =(H2) 2 A3 =3)e] FAdHTE. A AA4

of gl & Wrgo] o AA]o A FE (% 189 RP) Qo] Al E(H1), A2 E(H2) 2 A3 Z(H3) Z+
Zho]l A2 &7+ AA(170b)S w=EA)7]A ©r}.

B YRR, e A9sE FHARCENE TP
AL AREQID R A2 M%(cmz)ol 348 G0l ng
42

N

AAHQ A A, AoE A=
(PR4)] FA= 17000AY 4= Ao}, gk, o]d A E= A =
W3 F(120)2] B2, T/, oHA AgHE £t T wel e HaE= 5 .

= A4 3 9"
ge1uk(170a, 170b) 2

® 30 2 %3S F=E 6}?4_, A4 g HR(PROE A7 vhaam sto] 22 S dA(170b), A1 S3E A
APH(170a) 2 WS (120)& 27hst & A4 737 HE(PR4) S AASH, s A9 *(BML) =E3te Al
1 AEE(ONT) I A2 o@a(woa) 2 =g FH(130c)S A4 wEshe A2 AHE(NT2)S 4T &+

rlr

oft
o,
et
¥
30,
E m

Al T3 A4 (170a) 8] FAWD7F A2 53 A2 (170a) 9] FA(d2) B2t F78A , W
(120)0] F7A(d3)= zro] ZFERP)S FAD2) KTt ghAl FAE & Ak, AAHRD AAdelA, e 73
(RP)2] FA(D2)&= 7000A°1 A%, WHE(12009] F7(d3)S 7000Ac)stE A9 F k. 2ga, A
AATH(170b), A1 S FAP(170a) B HHF(120)S SixEAZ A 5 At

aglar, A7) AbEEE E7FAE Si0x/16Z0 A7ZF AEE|7E 40(40: DR F 52 gtk dE 5o, A7bA] AL
5= TRFEE GRI Ard] E97FolAY, CHF:9F Are]l E@7Fad 4 3oy, o
ofutt.

274N AFEEE E37 A7 (IR Are] &7k 49 Siox/1620 A7 AEn] 7} 50(50: 1) Bk A e
. CFs o Are] £37F291 49 Si0x / 1620 27 A€u]7} 100(100: 1) Beh A Yepdt),

Fl

uheba], AL ASE(NTD I A2 AEE(NT2)S shube] vhxam EAld dAst
& 93] S8k AL, A2 S3F AATH(170a, 170b) B WS (1200 & A_,{s}
2 °ﬂ°ﬂoﬂ AL, A2 S AA(170a, 170b)e] 2ZtE L, [GZ0R o] Folzl A~ 94 (130a, 130b)e]
Z5o]% | IGZ0R o]Folzl 22~ @ =¢¢l 9d9(130a, 130b)o] £4S HAs e 4= A Huk. old] uhe),

A HE 3 AFHEBIL) S =FsE Al AYE(ONTD) F 2~ Fo 2

(130a 130b) zas —g— =5 A2 AEE(INT2)S CFsd Ard] £87F2 H= CHF9F Are E71AE o]&3l

= A= Al AYE(CNTD)
= Botell A2 AYE(CNT2) &

9 2 =gl 9(130a, 130b)=
Aol Hlslo] 4719 mpA~= (ML, M2,
A2 99 9 =gl 9d9(130a,
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