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e gaolE BYT REF Lolu, R 4wl T AFI. wE, AP F, P A% F 9
) WAL B ER 94 A6 xske Aoz du

E 1WA % 4 AL A4 Fel B9 8 B4 4ol AR 4 vehi St olshel MuelAe
Lok ARIERe #71 W EAAHE IAFS FAG, B 2424 §7)
A KR

A, AL 99 S R A2 FY S5 e 71E (D& EHlska, o] 71 (1) e A2 o Sl g 4

(30)&2 Y= A=) GBS AT, FAHez=, dE 59 7% (1) 49 Al 99 S 2 A2 49

Sl FF BDE G AT =AY Gl 43¢ F, A2 99 598 24T Gl B dA2ET
DF FHIDE 1), ololAl, AA2ET (0)F vt2IRA, o AAXET (a)7h F4H AA ke
dele] BAT Bla)E o Fl g AABTHE 1b). 1 F, AA2ET Ga)F AAFORA, 7% (1)
gl Az 4 Sl WA 24 (3008 FF GDES FYAUGE (o). EF, /W (D AL 9 5 ¥

Az 99 S BT Ao olsA Wekel THEE Gee] ol @ (1) 4o f7] uet EdA 2E

A7t FAHE 9 HeHow FHE Aol

oft
oX,
i
rlr
o
12
—Y‘—I'
o
O::L
N

oA71A, 71 (DEAE F8 718 == Zgxg 7)3o] bz s, ;g},kg NFoZAE, o= SH PEN
(ZgjoldAz ey ol E), PO(ZEFFEHUO|E), TACEZNLASZ>), PEN(Zg o & dl e ¢ ek o]
E), PES(ZTdddEE) 59 348 AsE 29
A AW w3 gele]l 7] FL AAE2 A= A%
gl 7|3, BEAAA WA V] 58 28 F£u

A9 AR (DS WY Fom FHRE AolAw, oAoR FYHA ¥u, dF 53 YEH YRE T4

1% g FbE 2949 Tl FHE AL ol 8% £E Atk ol W (DI 19 Aol FHH
= anske] Aol AAHL Folv] ANA, HFol Nt AWe] TW 2Est T A5 FBYS T 5]
A, EE B4 T AR fojol} Hekzvk bz A% (1) EWe WAL nEs] AN Fas

o}.
olyst HAwoZAE Si0,, SiNy, Tas;, AlOs;, AtstAstA, AspdsidFuls, Ze|gdetaddd(poly-

para—xylylene), &g o]u]=(PI), PVP(Zg-4-H]dyE), ZH|dLaS(PVA), Zddveladyoe
(PMMA), WIZAZFEZFE(BCB), Alo}wol€ZFg, TEOS, SOG(Spin-on Glass; 23-& ZFt~) 52 E?}%}%
WS vl sk A AR R 5 9l

713 o] AAvts FAdste WHoRAE Foh=vt O, 2HEH™Y, T 7 29EHEH, 23 399,
&3 A", Cat-CVDH, LPCVDY Fo IX¥ WS Aduste] 488 4 glvh. 7|do] F 7|9l Ag-dle
719 S Ag e Ao RA daus AT S Q) g, 7] e A g& oy Tl A
DEARS AT F, 2 xUS e B Aoy ddvs 4 FE dvk. adst Eme Ao B
HE 0 94 B8 N A48 Exfsts Fdh=v 7k #9709 78S =& AU, 0 94 5 N 9425 X3t
= BA7IEA 4 Asrl® sk el oald & vk, Eg, ddde dsHd daes gla, olF
grell ofEiA FAHEE v A5HY £ At

F= B2, dF 89 A7) Arert 12 95 AsE, 35 dsteoy w59 dtew FAgHEY. 1 %
NME, Fo] Fipgo] & zlo] npgtA st FAHoRE ASRIE, atsteld, AbstaAl, 110, 1204,
wF o g So] o] &% al, IT0, At3told, 1707} E3) mihAlslk.  o]#dk k= (31)¢ A= why o§}q
= A% 7kd AW, BB S, 2HHPN, o] EZYeldd, =uW, (W T ¥4 UHe A48T +
Stk B, 4 GDEAw Edohdd Ein o] f1Al, FHEHedA Ei 19 fEA S #7719 1
EAS A8 = Qv dF BDY ¥ FAE B FAAEY Y] ARRE agste] AdsiA Ae9E
2 gAuk o2 5W 10 nm WA 1 pmol® vbErAE A, 50 nm WX 500 mmo|wW o} wperzsio)

7138 (1) 49 A2 dgel &= DS AT e A% 2ELaga el s dA2=EY (4a)s FAs
a, FAE Y ser =AY (Bla)E HEHEIAT. dF 89, &5 BDe] 11089 45, 1108 Edshes =
Adk (3la) Ao EEHYAAEE ¥ g 2ER (42)E FA3 & a3 A3AS FHROR = &
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T g0R YR F, ANSET (4)F AT & 9
s A Y (1009 Alzel QofAl, ol @ (1) el AL 99 s, 2 A2 G sel AelE A
(2Do] H& =49 (2la)E AT 5, o] =19 (2la) &9 d3te <

3
1d). AEA, dAAZET (4b)E viaazA =49 (2la)E o S o Hﬁ”’/}( 1(e)). = %,

JAZ=ER (4b)E AAFe=N, 7|3 (1) 49 A1 G AllE A5 2DS AT A, 4= GDFH
Feote =l A 24b) 9o AES Aer] A ©xp 21h)E FAANHE 1(f)). o] @A (21h)+ 4
ok FFo ©HIF 5 BDH THHEEF gt Al 9 A2 AdGH A F-2ol Az

AlE A= (21) 2 @2 Q) EAE A7) ARE7F & &5, 35 AAstE, 55 dskE 59 9ge=w A
AEe= 2L & F Ay, FAZe 2= Cr, Mo, Al, Cu, Au, Pt, Ag, Ti, Ta, Ni, W, Si, In, Ga9 Eolu
OlES FTAHARLR & T o2 XSt Aol vigEAsty. ek, 110, 1720, *}i}o}?ﬂ_ AbetaA = nbgkE
SHAl A88 4 ). o]&EES FAs] % =AY (2la)e] A WHoEAE XF FAY, 2HEHY, o
2= Zdol¥H, =5, O 59 A4 BHE & F 3 w3k, AlolE 7“_3 (21) 2@ 9z (21h)e F
ofd¥ e 19 FxA, e e 19 FEA 79 f719 FH =dYeR 4" Fk k. A9

E A (2D B @& (21b)e] 9 FA= f7] W ERALEE SAskE ol oA Bew sk AV Ak
=S agste] AdeA A = o dEs =9 10 om WA 1 pmeld whA kAL, 50 nm WA 500 nmolA

neh vhgr ek,

AolE A% (21) % v 2Ib)e] §4 FHE, AW dxdsg 2 o Pdel ola @Y £ Avk.

S9, AelE AT QDEA rihe FASE A%, e TP 24T (2a) Yol TEAASES Tgehs

AAZETL UD)E R T, AAAZAFLEES AG29HE GRS EG 902 Ystu, 1 F 9
E

ggoz, 713 (1) A2 Al 99 S # A2 49 S0l AlolE A= (21), ©@AF (21b) ¥ 4= BDS HEH
A]O]E— gﬁ%‘ (22)% 632\ f?l‘:]'(—‘-:— 2(3)) 7'“ ]E XJO\_:‘_? (ZZ)L‘, oﬂ% %Dd 8102, SI3N4, Ta205, A1203, }\\_l_'il'za]
skt AbstAsd Ry, EEgetadddA(poly-para-xylylene), EEo|U=(Pl), PVP(EE-4-Hdd=), &
Zudgd L (PVA), Zvdvelad g ol E(PMMA), HZAIZEZRE(BCB), AlotxddZF2 TE0S, SOG(2-
& 2E») Fo= FAH.

olgd AlolE HAZE (22)9 A whHe Zg=ul (Y, ~HAYEY, dEF B AdEEYE, 28 gy,
2 FEW Cat-CVDYH, LPCVDH 59 A g oz HE Med 4= gttt 3, AolE AdZ (22)= o
A doE §la, oF9 4w ¥Ise ths A9 F= Utk AGE dAF (22)9 ¥ FAE, «d8
S 50 WA 1000 nme]aL, 100 nm WA 500 nmo]W wlgrAsich. gk, A0lE AAF (22)& A I A
7F 0.5 MV/cm o131 Aol ﬂ}ﬂ%‘fs}ﬂ, 1.0 MV/cm ©]73%1 o] Ry} upghAlsict, o3 A vt AAE 7
= AClE HAdZ (22)0] wEW, ©EA7|A] @A &Sk f7] A (23)0] e AAE A § 9l
I, 7] ek EdX] (20)01] AojA -5 o]t dofAA Hr}.

AZalA, AolE dAZ (22)9 dRE @2 (21b)7} =EF3ES MFANCEN AYES (27)S FAIHE=
2(b)). TS, ] sk e H4o f7] vt ERXAEE A5 A (EAGA] g8 olE 7] q
9 ERX2EH e WA HE&S fE, AolE HAT (22)d EFo HAHEE (27)S AT & ATt
AYEZ (27)2, o2 41 TEHL2OYHOR FTEHXNAEE fd FAs, AHEZ (27) HE 44
2o e 3 AAGT T, TEHHAAEES urg|gozy FA4T £ rt. o wMoaxE dE oAy
9 =eto] o AW FES HHaA dEst] HE&d o w3, oA ko] fa] Alo]lE HdAdF
@22)e] MTE AAF F5 ok, =3 oﬂ% =¥, AlolE HAF (22)¢] FAA, WE w23 E 3 A
< g3t A o 9BiA, R ATFEFIYESR (27)E ZEF & % 9]

tgeom Al 99 $9 AE HAAZF (22) Ao, A~ AT (24a) D =9 ¢ AF (24b)E AT}, o] &
2 A= (24a) 2 = AF (24b)2] PO dojAE, dE EW 4 Al 99 S 2 A2 99 9] AelE

HAZF (22) 2ol ol5 AFS A AT =4 (240)F FATTHE 2(c)). AHFHA, Al 49 S19 &

2 A (24a) 2 =0l A (24b)E GAlStolof 3 J Yo HA2ETY (40)F FAIHE 2(d). I F,
o] YAAEY (40)F nwlAazM EAY (240)F oATa(x 2(e)), AAXEY (4o)E AAZTI(E 2(f)).
ol W, =e|dl A (24b)E & HAYEE (27)9 WE7HA dAskar, oA oA =l A= (24b) <}
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@2b (21b)7F A EE =S

a2 AT (24a) B =EQ IS (24b)E AV AEETE 22 55, 55 EE, 35 FstkEo vy 5o

FAET. A2 AT (24a) 2 = AT (24b)olE, FAFHCEZE Cr, Mo, Al, Cu, Au, Pt, Ag, Ti, Ta,

Ni, W, Si, In, Ga &%y ol5S FARCR 3l 58 & & vk, Z3, 110, 170, Atslold, 4k

stEA = wbgbAlEteh. =R (240)9] Y SAW, BB T3, =HHEH, ol &

dolgdi, =5, (VY 59 aXd WHs A8 5 vk, T3, A2 AT (24a) 2 =9 A5 (24b)E
A r

A= -1
Zdoldd & 119 =4, FEHLH T o o By Tdutew FA"E Fx gt
f E

)
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o
i
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rlr
2
off
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12

a2 A= (24a) B =R AT (24b) 9] B A= #7] 9 EQAAEH (2008 A7 del lolM Ha
2 sk A7) Adrmxs adgste] AAsH Adess A e st s E¥W 10 om WX 1 um7}

94 9 EA% (2409 AFe FAY EEARTANY L APEE Ag3He] 9T F 9

[s] =
. dE EW, AuE X 22 AT (24a) F =9 A (24b)E S A, AugE XS =9
(240) 5 A3 B FIEYAZE 93 delslyd dA2EY (4c)F Ao, oloj 2 =30H3} 2=
3] =

3 2 AT (24a) 2 =9 AT (24b)= dolA v el o&)A dEddozn P 4
Autale] Wg mpaas 53 9" A4S s A 5ol s, AlolE HAZF (22 |
24a) 2 = AS (24b)E Y = Aot o, A2 HdF (24a) B =Y
2Dl kel mAsHA 9 A-H o], olo] wel EWMAAEL A dojot AE Fo] AAHI] wio,
dr® dEHdd 2ot vk, webA, A2 A5 (24a) B = A (24b) 9] A=

HE P S dT F = TEHALTYIHE o] §35k= Fo] nigA s},

T Y- | U =
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(29)7F A€o}

Ao Aur (25)E AA QABRE FAEG. dF B, Si0,, SisNy, Ta0s, Al0s;, AMeFAZFA, A3bd st
Folg, Z9EtaAddd(poly-para—xylylene), EZ|o|u|=(PI), PVP(EZ4-vd¥x), Zndedae
(PVA), Zvddeladd o] E(PMA), WEAZFZHEN(BCB), Alolx=dEZF&, TE0S, SOG(AT-& ZFp2)E
zststeE Aol wuighr s,

A o] ARt (25)F, oE EW E=0F ODH, ~HH"EH, 9 A ~dHEy, 291 Zgy, &9 ZY
W, Cat-CVDW, LPCVDYH 52 FA® Wl odlA d&st ARs H5goan P4 AL, o] FHA|H| o]

o]
A (25)9] B FA= 10 WA 5000 nmo]H whgh#skar, 200 WA 2000 nme]™W KT} H}

o Aol A=t (25

Flere] i A5

F

_‘IO_
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mEoll ThER dRFAS eEete], AW Aol wjAIE vge] dEAE S §, el WV Fe BAF
goeyn dFAE THAR WY, old wet 9 T 7|27F WigEo] Y[R FeEH. veo,
Si0H SiNyE 2WHPENY SO AUt ofd weh v Frrh AsbEnt. o] s WHEste] ddor

@ol sto] Aol dnt (25)8 BT Fol= o] 9o A FHol =eto] AR whAA(vAAT) (2
FATH(E 3(e)).  =2ko] ol R vhaa (28)2 AL G Sk, A2 FF Seoll dofM e TF 24k (30)

2 Asste Favz IRt ol we, f7] v EaA2E 08 Y, D W

2% gefo] meto] oy vhaz (28)) SlshA Welsl ek, mehe] Y whad () FA
A EE2AI e o3 4 FA%S AYFoA FYT 5 Ak
A3 N Phaz (28)& RETHORA olgdtel tehe] e Wsta, mehe] oY vha (28)

= dolx A @2 F99] WA AFAT 295 AN (E 3(d). o =dto] AL A2 F S0l FA

A

=3}

2E
~E

d F= BDeo] =Fd wzbA Fo. ofol] we}, = (31) Al

IYE A3 TRE o|FoAE W AT
(20)7F AAH A, A2 GG Sol BF 24 3002 FAHI AF Fol B BA, NF Fol 2
FAR P ATAF (0ZPE WAL (35)7h JYAG. T A%, A% (
(10) 2 W=AF (35)7F B FA, B 24 (3002 FHH] AT 42 2
7% (2)7} Polxiet,

et o8 s wAslo o3

BM. 2 EW, F7EE o|FAE =& A= AolE NrE T

= Aol utgAstr, ®E3 FIER o]RojAE F& JdAHsE AS, 29 74 AR wek aF sk 24
S vt o] wpEAsith, oE W, Si0Ee] Aol CF, 7y CHF; 7h27) vigbaslar, ALORHe] 79
ol CCly 7k BCly 7h28 -8t ol 7hxar) wigkdsich, &3, W3 A3 (29)7) ol ¥%S X
gl gl Aol oA shayg oA 2AS dsshaA, dsHoz AT = gl

T, o] mgho] o el A mAISHA &R, fr] wEl EdxAH (2009 2 A5(AClE A5 (21),
222 A (242) 2 =0 AF (24b) 2 9)F-9 wlde] HAES 71 s AEIA, ol HE 99 Al
dGAE 7F F9o] AAE I = o

f7] vk E;AEH 7| (2)0] oA, WMAR (35)E AolE AdZE (22), F7] wrEAE (23), FAHlolA
o (25) @ Zgko] oA miad (28)9] 4% FFRE ZEU. S, WA (35 fr] v EdXXE (20)9
EggE = 49 S 53 & 2 Aol "y, T3k, =Eko] oA mlad (28) WA (35)9 HAS
97 S dos e gla, 28] oA S AAE % ).

A7 TS Zbe WA (35)0] oM, ACE HAF (22), AW AY (25) B =dlo] oA mad (28)
L 3R AA7E 53 dAAdE Z2n Ja, T3 Fr] HEASF (23)S Aol AstEE Aol gltke HolA
U533 dAXNES FAT ¢ Jduk. I o, IR (35)E JFHE A 539 daAs =R fA
AE 5, WARAN 53 EAS 2= Aol @), ®3 Wy (357 A3 uet 2 HE FxE P e
22X, AR Fd #AEo] HAF UAY, T A9 Fd o]Eo] &5l Jutal =, WARAM FE
g AAAS FAE 4 k. olEE WA (35)0] wEW, AHI = A T AloloAe] FA HdFel
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https://share-analytics.zhihuiya.com/view/a52949b7-978a-4139-b838-586d77604965
https://worldwide.espacenet.com/patent/search/family/039830737/publication/KR101441159B1?q=KR101441159B1

