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TA g AAE & Aok

oluf, 7] A6 T-HE(185a)> MZ 47 4 olAd® EFo AY¥E A 4 drt. 7] A6 S-3 &l (185a)<]
471 A¥ELS MR oF 2um A & dum o)A E o] FAE 4= vk, AY] A6 F-dW(185a) ] A7) AHe 7zt
°F 1.25nm WA] 2.5nm ¢ &5 7} 4 ot

A7) A6 S-9HEl(185a)2] A7 A¥Eo] A& oldd AZe T A2 AHIS-H(150a)E Alolel o4 A
EEs *‘mﬂ.&i g # k. w3, A7) A6 F-E(1852)Y A7) AW A7) 22 Ay A2 AHE-3|

& 2kE e, A7) A6 S-o'(185a) S vhAaA R o] gste] Y] Al4 S (170) B 7] A3 S(160)5 HAH
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[0067]

[0068]

[0069]

[0070]

[0071]

[0072]

[0073]

[0074]

[0075]

[0076]

[0077]

[0078]

[0079]

[0080]

S50l 10-2389618

date] A4 A (1702) 2 A3 S (1602)E @f&rﬂr. % 59, A7) A6 Z-ME(1852) & wprAE
gt A7) A5 Z(170) D A7) A4 F(160)& AA AZHdry etch)ate], 47 A5 F-|(170a) 2 A4
S99 (1600) 8 BAT 5 ATt

15, 271 A6 -9 (185a)= AT 4 Sk,

% 218 FxaE, A7) A5 F-H91702) R 7] A4 F-HE(1602) S vFAIR o gake], 4] A2 AF
(150) % 71 A1 AHS(140)& e sho] A2 AHS-3E (150a) 2 A1 AW S-946 (140a) S P93t
AW - (1402)& 7] A2 AHZ-HE(150a) Bt AzF Agnpr 5& 548

Al AW S-91€ (1402) 2] Z2 A7) A2 AWS-9 € (150a) 2] Z wu} At =, A7) Al A9 S-3% (140a) 2
AW - El(150a)¢] o|F& ©HS T 2 Fejd = Art.

W, 471 AL A S-E(1402) & A7) A2 A9 S-E(150a) Bk A4 22k (dry etch) Az}
& X, £F2 E7Pﬂﬂ*EAP%W%“ﬂﬂMﬂ1ﬂ2ﬁﬁ%éuo 150)S A2 A48 &

39 Hir

471 A1 AWS(140)2 7] Al
) HS-g e (150a) o] &2 7] Al
Atk F, A7 AL A S-HE (1402) 3 F7] A2 A S-3

\]

o=

A7) AT TG B 2L 2 g dEg-eR FA4E Y. Y] $45E AR 9GRS
(Self-assembled Monolayer: SAM), =2 ¥B2]4(Polymer Brush) % MAT(cross-linked random copolymer

mat) T MAT(cross-linked random copolymer mat) <& ¥ 3sl:= £7) &35S £33},

A7) A7NE2E G2 ASES YAgshe EEY FAAQ] dE2Ae, dYEZ S22 2 (Phenethyltrichlorosilane:

PETCS), HdIdEYZFZZE2A D (Phenyltrichlorosilane: PICS), WAEHZFEZ2A A (Benzyltrichlorosilane:
BZTCS), EYdEHZF 224 A (Tolyltrichlorosilane: TTCS), 2-[(EgvEAI 2 L) E ]-2-9 2 d (2-
[(trimethoxysilyl)ethl]-2-pyridine: PYRTMS)), 4-wloldddEWEA]A e (4-biphenylyltrimethowysilane:
BPTMS) , SEUAEZEZ2 24 & (Octadecyltrichlorosilane: 01s), -z Eg 5 A g (1-
NACThthyltrimehtoxysilane: NACTTMS), 1-[(EguEAIA ) wE =g (1-
[ (trimethoxysilyl)methyl InACThthalene: MNATMS) , (- IEHA L) E A (9

methylanthracenyl)trimethoxysilane: MANIMS} 5& & 4 Sit}.

71 FEW BY4e]l FAEY dEAMs, EdsEd-dd-E (e veaddo]E)  [polystyrene-

5 AU

A7 MATY FAIRQ dZA =, Al EZ25 -7]538 ZE2Ed-dy-Z (e addolE) FEE
[Benzocyclobutene-functionalized polystyrene-r-poly(methacrylate) copolymer, P(s-r-BCB-r-MMA)]E

randompoly(methylmethacrylate), PS-random-PMMA]

TS E BT ool A7 A2 5(130) el A A& o] &8kl A
T v A7l ARl M, 7] A2 S(130)3 A7) T84S g

S AL 5 Qg A ’&*é Mol o2, EAF(Hydrofluoric acid, HF) S & 4 t}.

= 2m ¥ = 38 FxeH, 7] Al 2 A2 4¥ES-'E(140a, 150a) Alelel A7) A2 F(130) ol E5 &+
A= (135) FA 3}

A7 BF FEFAT(135)S 2 MY E8H EF02 o]FofA e &F FTFA (block copolymer)E X3 4
ATk, dE EW, 47 EF F5FAE Al E9H EF5 9 A2 ¥ EFo] 1119 FIu|E FF A%d E
5 FTEAR o]Fod 4 k. B, Y] EF FTHAE 2 TFY EF FTEA (A, DR o]F A= 2
ZF(AB) FF=FA, 2 F79 8F FTHAM, B)E olFoA= 3F(ABY) FFHA, 3 TFY EF I5IA
(A,B,0O)2 o]FoA &= 35 (ABC) &5 FA, T s T A (multi-component block copolymer)@ o]Fo]Z



[0081]

[0082]

Aok A7) B5 FedAE 9 3,000 ~ 2,000,000 g/mole] EAFS A= A i B8 aRAR o
Fold 4 St}

e £E TS A A== ZY2HA-EE5-ZEvEvEad g ol E (polystyrene-
blockpolymethylmethacrylate), ZEF e d-Z R d e ad ol E (polybutadiene-
blockpolybutylmethacrylate), ZY e A-EF5-F I d A S4H(polybutadiene-block-
polydimethylsiloxane), ZoReitd-EE-Z g et 3 g o] E (polybutadiene-block-

polymethylmethacrylate), Z]F-Ett]dd-ES5-E2H]d3 2] (polybutadiene-block-polyvinylpyridine), &%
Feoladdo|E-E5-Ze|vddElZ g o]E (polybutylacrylate-block-polymethylmethacrylate), =e|%E
olm Aol E-EE-Z M4y 2d (polybutylacrylate-block-polyvinylpyridine), Z#lo]AXA-EBF-Zzn]d
JZ Y  (polyisoprene-blockpolyvinylpyridine), HZ|o]AZA-EZ-ZZvduEladde]E (polyisoprene-

blockpolymethylmethacrylate), Zy g dotE ol E-EF-E 2 H d T g (polyhexylacrylate-
blockpolyvinylpyridine), Zelol AR d-E5-F e Ela 2 g o] E(polyisobutylene-
blockpolybutylmethacrylate), ZHolARdA-EF-Zdddela g o] E(polyisobutylene-
blockpolymethylmethacrylate), Lol dA-E5-ZFgHeta g d o] E(polyisobutylene-
blockpolybutylmethacrylate), ZHol AR dd-E5-ZY g A=At (polyisobtylene-
blockpolydimethylsiloxane), ZZ|F-EHElTHYolE-EE-ZFHoladYolE (polybutylmethacrylate-
blockpolybutylacrylate), ZHoddgda-E5-SgrEHEad ol E (polyethylethylene-
blockpolymethylmethacrylate), Z~HA-E5-ZRgHElad ol E (polystyrene-
blockpolybutylmethacrylate), E#]&EA-EF-ZL2]FEbr]<l (polystyrene-block-polybutadiene), Fz]2H 3l
-E&-Zgo]Aaxd  (polystyrene-block-polyisoprene), LA~ A-EF5-E g A S 4 (polystyrene-

blockpolydimethylsiloxane), Ee]A~HA-E5-Fg|v]dd el (polystyrene-block-polyvinylpyridine), &%
deded-E=-Zgu]d 9 2 d (polyethylethylene-block-polyvinylpyridine), Zzddéd-EE-Zu]dye]
-

pud

(polyethylene-block-polyvinylpyridine), ZE|dy e d-E5-EvEdE g g g ol E
(polyvinylpyridineblock-polymethylmethacrylate), ZgoddSAlo|E-EE-Zg o) Ax

(polyethyleneoxide-blockpolyisoprene), Zz|olE€éASAlol=-BZ-ZJRElt]dl  (polyethyleneoxide-block-
polybutadiene), ZgldEd ZAto]=-E5-Z22E]3 (polyethyleneoxide-block-polystyrene), &g
Ato|=-BZ-Zy v ddelg8 g o] E (polyethyleneoxide-block—polymethylmethacrylate), Z@jodadASAlo]=-
B2-Zgouga =4 (polyethyleneoxide-block-polydimethylsiloxane), ZgAEdA-EZ-Zg]oddLA}o]
= (polystyrene-blockpolyethyleneoxide), LY AHA-E5-Eddr e a gy ol E-E5-&8 g
(polystyrene-blockpolymethylmethacrylate-block-polystyrene), Zz]§-Eltjd-EE-ZeRdeladygo]E-
E=2-Z# 52 ell (polybutadiene-block-polybutylmethacrylate-block-polybutadiene), Z#F-Erjd-E=-%
fgd e E2-EE5-Z g5 Elddl (polybutadiene-block-polydimethylsiloxane-block-polybutadiene), Z&]4-
el d-EE-Zevdd el g ol E-EF-Z 2| el (polybutadiene-block—polymethylmethacrylate-block-
polybutadiene), LY FEA-E5-EYud g d-ES5-Z g e (polybutadiene-block-
polyvinylpyridine-blockpolybutadiene), ZZFEoladHoE-ES-Euaretaddc|E-ES-EgFdo}
AL olE (polybutylacrylate-block-polymethylmethacrylate-block-polybutylacrylate), Z&Fgolad 0]
E-EE-Zyudygd-E5-&8 R dolad ol E (polybutylacrylate-block-polyvinylpyridine-
blockpolybutylacrylate), ol AT A-E5-EYud I d-ES5-&g ol &= (polyisoprene-
blockpolyvinylpyridine-block-polyisoprene), Z#o]LZd-E=5-Zvedvela o] s El Eat|
(polyisoprene-block-polymethylmethacrylate-block-polyisoprene), Z&]|dlalolad o] -ZHd I g
d-EF5-EFgdHdolgd Y o] E (polyhexylacrylate-block-polyvinylpyridine-block-polyhexylacrylate), &2
ol xR U-EE-ZoYeread Yo E-ES-Zgo]4~FEd  polyisobutylene-blockpolybutylmethacrylate-
block-polyisobutylene), ZHolARdd-ES-ZE ey ad ol E-EE-Zgj o] AR Ed
(polyisobutylene-block-polymethylmethacrylate-block-polyisobutylene), Z#o|AF-ddAl-EZ-E2|5 ddE}l
Y olE-EE-Z o)A # (polyisobutylene-block-polybutylmethacrylate-blockpolyisobutylene), 2]
ol aFEA-EE-Zo g e A E -85 -Z o] ~REdl  (polyisobutylene-blockpolydimethylsiloxane-block-

- =R
=

E_Ba=
—T==
E_a=
—T==

polyisobutylene), ZYFarEl gy ol E-ES-Eg Fdolag ol E-E5-Z 8 FEWE Ao E
(polybutylmethacrylate-block-polybutylacrylate-block-polybutylmethacrylate), ZgoEogad-E=-Z2|H
g a g Yo E-ES-EgdEd (polyethylethylene-blockpolymethylmethacrylate-block—
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[0083]

[0084]

[0085]

[0086]

[0087]

[0088]

[0089]

S50l 10-2389618

polyethylethylene), Zy2gd-EE-Zyiduelad g o]l E-EZ-Z ] ~E ¥ (polystyrene-block-
polybutylmethacrylate-block-polystyrene), EZAHUA-ESF-Ze|FEld-E5-F2|2HdA  (polystyrene-
block-polybutadiene-block-polystyrene), ZH2HU-EF5-Eol AT W-55-Z~Hd  (polystyrene-

block-polyisoprene-block-polystyrene), EeXE|R-E5-E2UdASA-S5-Z2=E (polystyrene-
A-ES-Fend e d-25-F2 =g
(polystyrene-block-polyvinylpyridine-block-polystyrene), = o EE-ZEnd g d-E5-E2 o
eloeldl  (polyethylethylene-block-polyvinylpyridine-block-polyethylethylene), Z#old&-EF-Zn)d
vP-E=-Z2]d’d  (polyethylene-block-polyvinylpyridine-block-polyethylene), Z#u]dylg]d-E=-
Zvddela g el E-ES5-ZgHd T gd (polyvinylpyridine-block-polymethylmethacrylate-
blockpolyvinylpyridine), ZjolgddlSAte| E-EE-E ol Az l-ES-ESe|dH Al SAtol =
(polyethyleneoxideblock-polyisoprene-block-polyethylencoxide), ZgodaSAlol=-EE-ZaRelr]qd-&
Z-Zg|od el Aol = (polyethyleneoxide-block—-polybutadiene-block-polyethyleneoxide), Z&|o|d &l A}o]
C-BE-ZYAgd-EE-Zgd g Ul SAlo| = (polyethyleneoxide-block-polystyrene-block-
polyethyleneoxide), ZHold A SAlo| E-E S-Sy g el a d e o] E-EE-Egd A FAlo| =
(polyethyleneoxide-block-polymethylmethacrylateblock-polyethyleneoxide), ZgjogzSAlo]lt-E2-ZgjT]
HE A S -E5-ZgdEd iAol = (polyethyleneoxide-block-polydimethylsiloxane-block-
polyethyleneoxide), 2 ZAgA-E2-Z g SAlo|e-E2-Z g A d (polystyrene-block-
% o

polyethyleneoxide-block-polystyrene)

block-polydimethylsiloxane-block-polystyrene), =

0%
N

(
—

85 FFAS(135)2 A1 9 &5 2 A2 ) £50] 1119 RIH|E I

Aok, A7) Al FYH B5 LI B 99 e Al sREEEe, A =

5 a9Es A A2 ZREEE 2

A7y ZE] 2=E A (PS)- iﬁ]ﬂlglﬂl@rﬂaﬂﬂ 2l
371 A2 Y EA PIMAS 22 o X938 5 Qv A7) &5

e 9 11]2 EE%‘—E]UM AtEs SdsA 1

| BEEFTdA THE VFoR 0 ~ 60 TH%e Foz HriE 4 gl

[
éﬁmfﬁm
2
o
w2
%3

N ool ok ofy pot
i
N

lo M oox i ol po ok H
b
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oX Hj
(1)_‘(1 N
)
ofj
8
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gg
ox
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S
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)
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=
\}
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ox
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o

ox
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bz

1
&
o,
)
=
T
fil
-
w
(@2
)
S,
o~
-1> e
)
N}
-
w
[&]]
=
O
9
[
o
-
ox
ol
ls

2
2 ol
2 of)
ok
N
ofj
5
NS
o
>
ox
Mo
ik
X0, i,
A
o, A
ol
ofy
%
N
1o
K
K
1o
it
A2
A
e
il
rlo
.
il
o

o
Hd
oh
o
=

>
)
NS

e 2 2
T,

— oz WMo
3
it
v

to ox
-3
Bl T e

Do
NG
>,
BN lo0 BN M e =

Aste], 471

M
N
N
A
He
)
i
B

on M o
Lol
)
__)li_r“

T
-

z

T 2 ol off
o
N
e o]
e
ol
of\ o
%
__>|‘_',‘
ofj
-

w
g N

juch
o]

2507C

3

i)
o
o ol
X,
2_“
4 N
5

% 3% oA BEsE, 7] Al AME-AE (14029 F @ Fol: Aol we Fas) Aed & Aok, o
g 59, 47 AL 2SRRI (1402)¢] A1 E(Wa)e oF 0.5um WA oF lum A ek,
47 AL AHS-AR(140) 9] ol 7] Zzte] AL B2 % A2 BEe] wolurk 2u) o 2 & Ak, o
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[0090]

[0091]

[0092]

[0093]

[0094]

[0095]

[0096]

[0097]

[0098]

[0099]

[0100]

[0101]

g 59, 271 Al A9 S-9i-(140a) 9] A1 xol(Ha)= °F 0.5 WA 1lum & = At

71 A2 AWS-E(150a)e] F 2 ol dad wel HHs Adud 5 dn. A7 A2 AWS-dd
(150a) 2] 12 F(Wb)= 371 Xﬂl A -9 & (140a) o] 7] A1 F(Wa)e] oF 2.5u0]ar, 7] A2 A S-od
(150a) 2] A2 xol(b)= 7] A1 AHS-3 e (140a) ] 7] A1 xol(Ha)ot HEH oz dd =+ n. ds
=9, A7 A2 AHS-sj 'l (150a) 9] A1 F (Wb )—"— °F 1.25um WA °F 2.5un & = vk, A7) A2 AHS-AE

(150a)°] 771 A2 s=ol(Hb)= °F 0.5 WA lum & 5 Sdtt.
=

xshd, 471 A2 5(130) Aol BV B eTdAT(135) 2 vA He(136)s T, &
| vAl RSl 7] Hae) Al 55(185a) B 5] A2 £5(135b) T o= S AlAske] vAl fE
(136)5 4. dEs 59 47 S5 A2 250135b)S A 5 Avk. e, & WS ofd s =
AL opym, 47] Hao Al £5(135a)& AAsHe] 47] vAl e viaas AT = v

471 A1 55(135a) & A7) A2 E5(135h) T o= SHUE AASY] fsted, 7] A1 £5(135a) T 371
A2 ES(135b)2 524 2 ZH(dry etching) B+ A2 21ZF(wet etching) 02 AAE & Y. A7 &= 3%
sk 7} PS-b-PMMAQ! 7%, A& A 9.F A8 (UV-ozone Treatment: UV0) 3= o}A|El oA|= LM o] &3lo] &2

S
H2g 5 a4 Hzel AaEeiant 4248 olg3tel PIA BEW AuHon AT & v

T 208 W, 7] vAl ' (136) S whaa R o] gate], A7) All F(120) B 7] A2 (13005 HEH
stol, A9 sj'l(120a) % 9folo] 1= iR (120b) 2 =< sHEI(130a, 130b)= FAdgtt. olF &9, 47] 7
Al HE(136)8 mh=a R o] &3kl A7) Al F(120) B 7] A2 F(130)S 2] AZste], 7] AY HH"
(120a) 7 7] <olo] aEl= =R (120b) R 7] =% ' (130a, 130b)& FAE + Ut} oo wat, ARG

248 G49F 5 A

ojuf, 7] A1 AHZ-HE(140a) 2] 7] A1 F(Wa)o] 7] A2 A FZ-o & (150a)°] 7] A2 Z(Wb) K} =}
I, A7 Al AEE-9"(1402) 2] 7] Al Fol(Ha)7t A7) E5 3581359 47 A1 2 A2 8=
o] Folrt} 2uf ol & & vk, ool weh, A7) Al AHF-HE (140a) ] FHlA A7) Al F A2 EF
o] MZ TAAM #d3 A FAFA EIF BES AV A2 AEI-9"(150a)d0 & AMEHER, 7]
A2 ANZ-HE(150a) 5 Atelo] @l tf-gste] #dd Stolo] aEl= AYUS AT + AUrt.
TS, 7] A2 A¥F(150) B E7] A1 A¥F(140)¢] AEEE o, 7] Al AHF(140)2 7] A2 AWF
(150) ®o} A2 AzF denrt 52 24 Igdetng, 47]) A2 A¥S-98(150a) 9] %2 47 Al A8 S-
W' (140a) o] % W} 2A FAT 5 vt

2 % 1S A FEetd, A7) w53 ks 7] dlels 719(110), A7) A ' (120a), 7] 9ke]o]
aEl= SiEI(120h) 2 7] 5% #E1(130a, 130b)& XT3},

2

71 A S 120a)0] 371 Hlels Z1¥(110) el WA AT, 7] A diE(120a)2 7] BF mAre]
R el 2 ol AHRES BlvE MAE sk 47] AR E(1202) & Eol(D) R AL FWDHE
stk 471 AN R (120a) & FER A7) etelo] Pl SR (120b) ] ebolef EjESe] AT T
& WYoR 03_%}% T AT

Fol(+= oF 80nm(U=rE) WA oF 2000 = Ark. A7l Al F(WDH2 o 1.25um(vhe] =
2

oA S EW, o|%ste= T/ A7l AY H'l(120a)> oF 2 um WX F 4 umo]AH o] wijXE F o}, F, ol%
s NSl 7] AY g’ (120a) Atele] ol AAZM)E ¢F 2 um WA ¢F 4 wn¥ 5 AT},

A7) ¢folo] aE= FEI(120b) A7) Mol 7] (110) Aol A7) A" FEI(120a)E Alolo] wix|€Tt. A7)
ofolo} = SfE(120b)2 didgom A H4o folo] T E=(wire grid) &S FAsTh. 7] ofolo
g8 =+ wol() ¥ FH(L)S ztet). o|xde *071 folo] =5 HA(S)THE olAH o] wixd. wek
A, A7) F4 9’ (12002 A7) sol(l), A7 FH(L) 2 JX(P; LiS)E 2zt 9folo] =g A3,

A7) FAA(P)= 47 (L) 2 A7) 224 (S)9 Folth. 7] efolo] A= A7) wol(H), 7] H(L) 2 A
71 Z¥A(S)2 37 <eolol a8 = s (120b) 9] Ade wet HA HAAE M 7 Ao, dE Y, 4] &
(L)& <F 45nm WA <F 65nm o], A7) 7HA(S)2 oF 45nm WA <F 65nm o]z, A7) =ol(H)+E <F 80nm WA
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[0102]

[0103]

[0104]

[0105]

[0106]

[0107]

[0108]

[0109]

[0110]

[0111]

[0112]

[0113]

[0114]

[0115]

SE=53 10-2389618
A7) efolo] amE FEI(120b) 9] A7|E A7) Al Z(12009] FA 2 A B2 FEFIA AU Al 2=
(135a) 2 7] A2 B3(135h)S A4d3] z2dste] 2282 4+ U},
71 efelo] aEl= vﬂEd(lzob) Aol A7) 24 J'(130b)e] o wixlE 4= vk, Av] 24 d®(130b) 2] F
A= <oF 10
T 45 B odge] o Aol wE HF At Az WS sty 98 Hi Fuiso|t).
%= 21 WA 2 2 242 FFed, A7) A5 -9 (170a) 2 A7) A4 F-981(160a) S vhAIE o] &8l
7] A2 AMF(150) 2 A7) Al AEF(140)S HEHY do] A2 ARZ-9R(150a) £ A1 AHES-3d
(1403)?5 3 51']:]'

A7) Al AMS-9€ (140a) & 471 A2 AW S-s6(150a) Bt 27 den7t 52 245 EFetng, 47
Al ABF-HE (140a) 9] FL 7] A2 A¥ST-HE(150a)9] F ®v} Ak, S, 7] Al A9 Z-38(140a) 7}
7] A5 HHE*(150a)°] ojF= T Agulo] Wl B 1 At FEHd ¢ vk Ee, Adwe] &

& 59, 47 Al AYIS-9'(140a)2 &7] A2 AR (150a) Bk 132 A2 (dry etch) A=R7}F =
= =dg ¥eeta, 70 A 7tAE ARkl A7) Al B A2 AYMSE(140, 150)S A4 A4 5 3l
=

& BW, A7 A2 AWF(150) B F7] Al A9 (1400 HAEEE W, F7] Al 4951400 2] A2
AWZ(150) B} A2 2z Adenr) 2o B48 z3stnz, A7) Al A¥S-se(140a) 9] Z2 A7) A2
AW -3 (150a) 9] % il’% ack. F, A7 Al AWS-91'(140a) 3 7] A2 AW F-9f 'l (150a)0] o] F+=
T o] sk wo 31 AlteE A 5 Y

dE W, 7] dHo] AtEE el A-(Ed A AR BAE), 47 A2 A¥S-si'(150a)] W
(Wb)& <F 1.25nm ‘HZ] °F 2.5 nm o|aL, A7) A1 A¥F-9%(140a) 9] 3 (Wa)-> 2F 0.5nm WA <F Inmo]at
A7] Al AES-31E (140a) 2] Al Fol(Hb)+= <F 0.5nm WA ¢ 1nmelaL, A7) A2 A S-31€ (150a) 2 Zﬂ
Fol(Hb)& <F 0.5mm WA o 1md 5= Uk

g, AV g SHo] S ZteE FHd F vk (B A AdeR BAE) o, A7) A2 AW S
E1(150a)2] A (Wb)2 oF 1.25nm WA < 2.5 nm o]az, A7] A1 Z¥EE-91&(140a)2] A (Wa)= <F 0.5nm
WA oF Inmo|aL, 7] Al AW Z-3E'(1402) 9] A1 Fol(Hb)= ¢F 0.5nm WA ¢F Inmo]aL, 7] A2 AW Z-
¥ (150a) 9] A2 =] (Hb)E= <F 0.5nm WA oF 1nmY 4~ AT

EAEA ergront, A Al 2 A2 A8 E-sjES(140a, 150a) Abolol A7) A2 2(130) Aol Tat D= ¥
FTHAZ(135)S FA37] A, A7) A2 F(130) ol $48FTS 4T 5 A,

A7 TS A5 B AFARE 2R &5 g or A4S Yepdt. A7 4TS AR wEAs
(Self-assembled Monolayer: SAM), Z@v™ B2 4 (Polymer Brush) % MAT(cross—linked random copolymer
mat) T MAT(cross-linked random copolymer mat) <& 33 sls §7) dEx&S £33},

A

A7) A2 HEASS JAdstE BEY FAEA d2AE, AEEEFE 2 T (Phenethyltrichlorosilane:
PETCS), dHdEZZZZA T (Phenyltrichlorosilane: PICS), WAEZZFEZZAT(Benzyltrichlorosilane:

BZTCS), EdEZF22 4 (Tolyltrichlorosilane: TICS), 2-[(EFuESAAY) o d [-2-1] 2 (2-
[(trimethoxysilyl)ethl]-2-pyridine: PYRIMS)), 4-ulo]ldlddEZ W EA|A T (4-biphenylyltrimethowysilane:
BPTMS), Sel A EgEF 22T (0ctadecyltrichlorosilane: 01s), -z g EYEA LS (1-
NACThthyltrimehtoxysilane: NACTTMS), I-[(EguEA A ) e v el (1-
[(trimethoxysilyl)methylInACThthalene: MNATMS) , (9-HEFEGAE) EHSA A T (9-

methylanthracenyl)trimethoxysilane: MANIMS} 58 & 4 9t}.

7] Zele BEel FAA] dEAE, Zesw
randompoly(methylmethacrylate), PS-random-PMMA]E T

d-dNg-ZZ (MeEvelad@olE) [polystyrene-
ATt
71 MATS]  FAAQ dZAM =, HMFAl|EFZ5 -7 538 ZE2EHA-dg-Z(deEladdolE) ZE2H

= = >~

[Benzocyclobutene-functionalized polystyrene-r—-poly(methacrylate) copolymer, P(s-r-BCB-r-MMA) ]S & <

Atk

=
=
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[0116]

[0117]

[0118]

[0119]

[0120]

S550dl 10-2389618

EHo R TAEHA o, AV FAESS A ool ] A2 F(130) Jdoll A3 NS o]&ste] At
71 A2 Z(130)9) 2HE AAHTE 5 Adrk. 7] AAHE ol oA, A7) A2 F(130)T 7] TH4TY Wy
= A A, 7] A & d2A=, Eat(Hydrofluoric acid, H)S & 5 8

Eom R &4 E oA Fxe, A7) Al B A2 AS-EE(140a, 150a) Atolell A7l A2 F(130) el
5 ITFAT136)S AT, V] EF FFFAST(135)2 2 /9 FYH EF0 = ojFoAE BF FTF
A (block copolymer)E& X3E 4 Qo). o E EW, 7] £5 FFAE Al =299 &5 4 A2 299 &
Fo| 1119 FaH|= Ff AFE 85 FTFAZ olFAA & vk, E3, V] EF FFAe 2 TRY E
5 FTHA (A, B)E o]FojA= 2% (AB) A, 2 TFHY 25 FFTFA A, BE o]FoA = 3F(ABA) &
THA, 3 THY BEE FFFAWBOR o)FofAE 3FUB0) FTEFA, v o FEFA (multi-
component block copolymer)® o]Fo]& 4 g}, A7 B2 FF3A)|= <F 3,000 ~ 2,000,000 g/mole] =
Fa e AR B 2719 AeAR olFod At

e B T drE= ZE2EA-E5-Zvdu e a g g ol E (polystyrene-
blockpolymethylmethacrylate), | REd-EE e vEl g g ol E (polybutadiene-
blockpolybutylmethacrylate), ZFEgd-E5-Z g gr e 52 (polybutadiene-block-
polydimethylsiloxane), ZY R ey d-ES-Z g d e v elZ 2 @ o] E (polybutadiene-block-

polymethylmethacrylate), Z2FElt]d-E5-Z21] 4392 d(polybutadiene-block-polyvinylpyridine), 2]
Relolg Yol E-EEZ-ZgvEdelad o] E (polybutylacrylate-block—polymethylmethacrylate), Z5€&
oladd ol E-E=-Z |4y g d (polybutylacrylate-block-polyvinylpyridine), Zgo]lAZd-E=-Zgn)d
vl (polyisoprene-blockpolyvinylpyridine), Z#o|AaXA-E=-Z]ren|el=d]o]E (polyisoprene-

blockpolymethylmethacrylate), ZE g dolF g ol E-EE-ZEM|d 2 d (polyhexylacrylate-
blockpolyvinylpyridine), ZEo|aFdd-E5-Fg Y ErElad d o] E(polyisobutylene-
blockpolybutylmethacrylate), ZEo|aFEdd-EE-SgvedEl A d o] E(polyisobutylene-
blockpolymethylmethacrylate), ZEo|aREdd-E5-Sg Y ErElad g o] E(polyisobutylene-
blockpolybutylmethacrylate), ZEo|aFEd-ES-Zg g Ea A 54t (polyisobtylene-
blockpolydimethylsiloxane), Za R gady o E-E2-Z gl gola Y # o] E(polybutylmethacrylate-
blockpolybutylacrylate), Z o dd-E5-Z2vedEelZH g o] E(polyethylethylene-
blockpolymethylmethacrylate), Zo g U-E2-Zg gy ela g g ol E(polystyrene-
blockpolybutylmethacrylate), &2~ A-5F-FFElt]dl (polystyrene-block-polybutadiene), &a]2~¥|dl
-BEE2-Zglo)Axd (polystyrene-block—-polyisoprene), ZH=HA-55-Z A E4H(polystyrene-

blockpolydimethylsiloxane), Z2]AEd-E5-F20]d3d 2T (polystyrene-block-polyvinylpyridine), &%
deddd-E=-Zanu)d g d(polyethylethylene-block-polyvinylpyridine), Zgdgd-EZ-Zgn)dy] g
)

Ry

(polyethylene-block-polyvinylpyridine), ZIMddEd-ES-SgvEdEl Aol E
(polyvinylpyridineblock-polymethylmethacrylate), S A Ao | E-EE-EZ o] X
(polyethyleneoxide-blockpolyisoprene), ZZ]EdFAL|=-E5-Z2|FElTdl  (polyethyleneoxide-block-
polybutadiene), Zglog#é SAlo]=-5E-L 2 ~E|# (polyethyleneoxide-block-polystyrene), Zz]old &S
Aol E-EZ-Za|w g elaE # o] E (polyethyleneoxide-block-polymethylmethacrylate), Zg|o&UéLA}o]=-
B2-Zggdgda &4 (polyethyleneoxide-block-polydimethylsiloxane), Zg2Ed-EZ-Zz]oddLA}o]
= (polystyrene-blockpolyethyleneoxide), ZE2HA-EE5-Zd vl gy ol E-EE5-Z | ~EHH
(polystyrene-blockpolymethylmethacrylate-block-polystyrene), Z&|FEltjd-E=-Z|tevelado]E-
B2-Z g Retd(polybutadiene-block-polybutylmethacrylate-block-polybutadiene), ZgFEltjd-EZ-=
g A 24-82-Z ) X2 glr) ¢l (polybutadiene-block—polydimethylsiloxane-block-polybutadiene), Zz]%-
Bl -E5-Z ey el a e o] E-E5-Z 2 F-Elt] <l (polybut adiene-block—-polymethylmethacrylate-block-

polybutadiene), e A-EF5-Fv)d T g d-EE-E g F e el (polybutadiene-block-
polyvinylpyridine-blockpolybutadiene), Zg|H-EoladwolE-EE-Za|vdWeladolE-EE-Zg| o}
IF#H°)E (polybutylacrylate-block-polymethylmethacrylate-block-polybutylacrylate), Zz]F-dola 2 o]
E-SE-Zvd Y d-EE-Fg Y Holag o E (polybutylacrylate-block-polyvinylpyridine-
blockpolybutylacrylate), ZoolATA-EE-ZEndyd-EE-Z o] A xd (polyisoprene-
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[0121]

[0122]

[0123]

S50l 10-2389618

blockpolyvinylpyridine-block-polyisoprene), Z#o|AZA-EE5-ZdEreEladyo|E-E5-EFg]o]1nxd
(polyisoprene-block-polymethylmethacrylate-block-polyisoprene), Z#&dolgPyo]E-E=-Zu]dyg
d-8F-ZgsldolgHeo|E (polyhexylacrylate-block-polyvinylpyridine-block-polyhexylacrylate), &
ol aREA-EE-Zu R eueady o E-EF-Zg]o] AR Ed  polyisobutylene-blockpolybutylmethacrylate-
block-polyisobutylene), ZHol AR di-E5-Zyv gl a gy o E-E5-EF ol A
(polyisobutylene-block—polymethylmethacrylate-block-polyisobutylene), Z#oliidd-S=-Zg gujg}
Ao E-EF-Eo| g (polyisobutylene-block-polybutylmethacrylate-blockpolyisobutylene), =%
ol aFgA-EE-ZauuEd 5 -55-Z o] ARd#A (polyisobutylene-blockpolydimethylsiloxane-block-
polyisobutylene), LY FEvEad ol E-E5-Eg Fdoladdo| E-E5-E FdrElad g ol E
(polybutylmethacrylate-block-polybutylacrylate-block-polybutylmethacrylate), ZZ]ddo|€d-E5F-Z 2|
doela g ol E-ES-Zglo g gl (polyethylethylene-blockpolymethylmethacrylate-block-
polyethylethylene), ZYAgA-ES5-Z Ry ad ol E-E5-Z g ~E W (polystyrene-block-
polybutylmethacrylate-block-polystyrene), ZIAE|A-EE-ZgFElYd-E5-Z2]~Ed  (polystyrene-
block-polybutadiene-block-polystyrene), ZY~HA-EF-EFo)AZA-ES5-Z~EA  (polystyrene-
block-polyisoprene-block-polystyrene), Z#HA-EF-ZedAZL-E5-Z2]2E#  (polystyrene-
A-ES-Zend e d-25-F =g
(polystyrene-block-polyvinylpyridine-block-polystyrene), Zzododaill-EZF-Zgn|dygd-EE5-Zg]
eloeldl (polyethylethylene-block-polyvinylpyridine-block-polyethylethylene), Z#old&-EZF-Zu]d
vP-E=-Zgo’d  (polyethylene-block-polyvinylpyridine-block-polyethylene), Z#u]dylg]d-E=-
Zzlv el g ol E-ES-Zgn|dy]gd (polyvinylpyridine-block-polymethylmethacrylate-
blockpolyvinylpyridine), ZHold A Aol E-EE ol axd-EF-ETJdASAlo| =
(polyethyleneoxideblock—-polyisoprene-block-polyethyleneoxide), ZzjoldélSAlo]E-BF-Z|Relrqd-E
E-Zglold Ao ZAlo] = (polyethyleneoxide-block-polybutadiene-block-polyethyleneoxide), &&|old#l-2A}o]
E-EE-ZYaHU-ES5-ZFd g dSAlol = (polyethyleneoxide-block-polystyrene-block-
polyethyleneoxide), ZEdgdSAlo| E-EE - g el g Y o] E-EF-E g g AN KAlo| =
(polyethyleneoxide-block-polymethylmethacrylateblock-polyethyleneoxide), Z]olg#éSAloj=-B=-Z21]
HE A S -E5-ZgdEd A Aol = (polyethyleneoxide-block-polydimethylsiloxane-block-
polyethyleneoxide), 2L ZY~HA-E5-Eg il SAlo| E-2F5-ZT ~H (polystyrene-block-
polyethyleneoxide-block-polystyrene) 5= & 4 UT}.
EZ ITHAFTA35)S Al ey &5 2 A2 Ev EFo] 1:1¢ FIH|=
FAt, A7l Al ZE ESH sd3 v W9 E 7= Al %
Xz T

e A2 EREYWE

block-polydimethylsiloxane-block-polystyrene), =

0O
—

Al ERELH 9 A2 TREYH HWIIHS T3} 1
7 E235dA9 FHS 7F0® 0 ~ 60 3% For HE 5 drt.

i

So) A2 B%

FTERASA)NN Areld B FFRA 242e Eev) BIEL 250 ¥PHy Y= 2
y % g

H_
w
2
L
ox
o

= A
H
dA7E Qs HEA e 2% olst Mool 7] EF TS A (135) 3t
| $18te] oF 100 ~ 190 CTe] 9 ellA Aes= 2=afolA] oF
A7) B2 FEEAZ(135)S old™a = 9tk o S| PS-b-PMMAS] A, <F 100T o] el A]
b, ARolAe A7) x¥ol hE e ol Algte] ZAEjAl k. webs] AbAE wiAlg oF
T

o
250Ce] WA BN AALF & & 9lor], of A Bae] f% BEol AW Fe Al FHH
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[0124]

[0125]
[0126]

[0127]

[0128]

[0129]

[0130]

[0131]

[0132]

[0133]

[0134]

[0135]

[0136]

[0137]

[0138]

[0139]

[0140]

A7) 29% $4F 5 Aok

AAe ool Pr] B FEFFA 47 AL B2 ) Az BEe 54 A0S Gy gn FAAS

2EST bl GANE QWA B FEol A71EA AT ARG FYs Ak, Z, 3] AL BS

Fo mo UAY AU FHSu, 7] A2 BEE] wol A AW FYA}. ) 8BS FEIA 4

)AL B3 g7 A2 BRe e 72 ad

% 5E 2 9gel Q AAde] he £4 A9e) auzelt

% 5% gxatd, EA P AL 719(100), A2 7192000 L BHF300)S EF,

7] AL 71100 AL Hol 2z Z1%(110), AL BF A4, AL AAZ(13D, A= A, Az AAF(132),

SlEln AR (A), Hole HE, A3 A %(133) 3 AL AFELDE 23S 5 duh

A7) AL Mol R0 Fag, DA, datehy Fol S48 BAS TIW S Aok AF 5w, )

AL Mol A0S F Fhelol $58 fel, Feolgatrgdels, Fedaargel=s 3 %

gotad o= st ZHF 5 Ak

7] AL BY 22 47] AL el A1FH(110) el AR, 47 AL BF 24t AY JGu FA Y
EFET P DY G 9L BN AT ol FoEE doln, 4] Fu 9L 37 AY 9

71 A EF A A7) w1 dol wiAE = S AW 9’ (120a) # okolo] ZEl= SR (120h), R A
SIS

A7) A 38l (120a) S A7) A1 Hlo]2 7]3(110) Aol wixj@th. A7) A 38l (120a) S A7) 3 2219
A 9W delA AFAE oJAHES BEUrE MiAE oAk 7] AR d(1200)S Eol() F AL FW
DS zteth. A7 A9 'l (120a)& F58 7] gbolo] zEl= ¥ (120b) 9] gteolo] zE]=g59] Akt
U Fgow AFd &t

oAE B, A7 Fol()E oF 80nm(Y=1]E]) WA °F 200nmY 4= Yok, A7) Al H=(WD)LS <F 1.25um(vfo]=
2 vE) WA oF 2.5umd 4 ).

71 A9 #"l(120a) EFrHEAD, 54w, &g, TE(Cw, AFCr), dFe) ¥ YANI), 8B4

(Mo), H2E(W) T o= s oS £3T 4= ).

% Al 7] A¥ ' (120a)> F 2 un WA oF 4 umelZAH o] wjxE 4= k. F, o] %
H g 'l (120a) Akel9] o]l AAZI (D& oF 2 um WA oF 4 umd 5= Q).

1)
o,
Yo
ol
o

=

E -
0%

N,

JE fr

>
~N
BN 0w

S 9o € (120a) Fele 7] 55 A8 (130a)e] o wxd & dvh. A7l 35 A" (130a)S EEd
(Mo) T+ ElEH(Ti)S T8 4= ).

A7) gfolo] mEl= iEI(120b)2 A7) Hlo]x 7](110) Aol A7) AW €1 (120a)E Atold wix|®Tt. A7)
ofolo] = WE(120b)2 dWtgow Ay B9 9o]of JE]E(ere grid) 55 FASTH. A7) ¢holof
agEE Fol() 2 F()E& %EP ]%ﬂ% d7] stolo] AP EELS A (HRE o|AH] X}, ulg)
A, 7] efelo] aElE SR (120b)2 7] =ol(H), A7 FH (L) B FAX(P; L4S)E ZtE ofolo] az=g 34
El=

271 Skolo] el= siEI(120b)2 4FvE(AD), w(Aw), &(Ag), T-#(Cw), AF(Cr), H(Fe) 3 YHAWNI),
2B M), HAEW) T o= sh o= £ & v

A7) efolo] mEl= HEI(120b) Atdl= A7) &4 ¥ (130b)o] ¢ X" 4= Art. A7) &4 H¥(130h) S =
ZBd(Mo) = EEFE(Ti)S ®33 = .

A7) B s"(120c)S 7] o]z Z19H(110) Aol wixEdh. 7] #E ' (1200)2 = d ERAX A
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[0141]

[0142]

[0143]

[0144]

[0145]

[0146]

[0147]

[0148]

[0149]

[0150]

[0151]

[0152]

[0153]

[0154]

S50l 10-2389618

B (TFT) ¢+ T3 S A w5 o] Fo] 7] ey ERMALE(TFDE T3she AS Abdsitt.

471 9 " (1200) 2 EFrE (AL, w(Aw), &(Ag), 72 (Cw), AF([Cr), H(Fe) H YANI), &84
(Mo), B=E(W) F o= st o3& 2T & AU,

471 B ' (1200) Zell= A7 54 HE130c)°] H wixE 5 . 7] =55 HH(1300)2 =B
(Mo) HE+= Eleba (Ti) e 23T 4 v,

471 A1 AAS (1812 7] A9 'l (120a), 7] gkolo] 2e= 'l (120a), 7] &% o4& (120c) %
w5 3R (130a,b,c)0] A" A7) wleolx 71 (110) Aol AT, 7] Al AT (1312 A2 AtstE
(Siox)E =3 5 Ut

tlo

\J

3“0

B

471 AClE A2 7] Al E4 %(131) ol AT, 7] AClE dEe AE A=(0)s £ F 3l
A

g A7) ARlE A=(6)L 47 w9 'l (1200) 3 T8kl wix €.
71 AllE A=(G)o] wiAlE A7) Al AAS(131) el 7] Al2 dAS(132)0] wiAldw. 47] A2 dds
(132)2> Ae|2 A= (SiNx) E= A3 8= (Six) s 771 45 38 5 3.

A7) A2 AAF(132) Aoll A7 HEE el (A)o] v Ert. 7] HEH HElI(4)S v HE)F(a-SitH) e
2 o]Folz RIEAFT % nt HAA HIZ(nt a-Si:HLE o|Fox] AYAP HESTS 28T F k. EF,
A7 A FE(A)S AEE BEAE X3S ¢ Q. A7) AsE BEEAl= JdE(indium: In), °FA(zinc:
Zn), Z%(gallium: Ga), 54 (tin: Sn) HEE 8}#Tf(hafnium Hf) & A= stuts xFgste HAd st=
2 olFod F g, ®Hrp FAFSREE, 1E(In), ofd(Zn) B ZH(Ga)E& Edsle vAd Absts, e <l
F(In), oFA(Zn) 2 stZuH) S XT3 Hl@;‘] AstER o] Fojd g gt} A7) AtstE WhEAe AkEel
Ford (InZn0), 2F8H1EZE (InGa0), AF3FQ1HEF4 (InSn0), AtstoldF24 (ZnSn0), Absh2dEF54 (GaSn0) 2 At
stAEord(GaZn0) 9 AtstEo] 23d + Ut

= -

47 AEn AR 22 99, AY 99 % Se 99 £qech. 37 AL G9e 3] Ao A
(@7 FF3A WA, 7] 2 e 47 AW Gn dda. 47 =d 9L 37 Ad G99
SERES

37) elole] w¥lo] A7) oElm W (A) el WARTh. 47 dolE Are A AF(S) L A AFD)
2 EZFWT ) A2 AT 7] AEE ARW 7] a2 dhn ArHoE AdHh. 47 =A9
AT 7] el AW B7] SA9 Ju Qv 40w Adg,

47 AOIE AT, 7] 22 AFE), 47 S AFD) % 7] NEE AHW)E ) v Edx s
E(IFDE FART. 47w EaA2E (IFDE 74,

37 A3 AT (133)2 A7) v ERAAE (TFT)7F wixd 7] A2 A15(132) Aol wjx€ct. 7] #13
AAZ(133)& AP A& (SiNx) Ee A& A2 (Six) 5o 7] 222 d449 F= g, AFds #
7] Ao g A" £ o, Fd, Fr] dAdy {7 AAwte olFwez FAHE = 9tk 7] A3
HAF(133)2 47 =9l A5D) 455 =53 7] Y98 2ttt

F71 Al A=(ELD) 2 7] A3 A3 (133) *loﬂ HH mu} ] Al A(ELL) & A7) Z2EES E3) A7)
=g A=) Atk %71 Al

SR
rin
O
ox
i
é
=
Qi
44
(=
—
C
ro
i
_‘
o -
:\l: .
-
Ll
P
ally
uy
PUCA!
&
T,
o f
ke
i
2_‘“

Wy

A
A=(ELD2 7 =2d =4S 338 5 dn. g8 &9, 47 A1 A
A

KeN o A
= -
oxide: IT0) T+ 4F3} oFfd A (indium zinc oxide: 1Z20)E X33t 4= Ut}

71 A2 713(200)2> A2 Holx 71 (210), £ WEHABN), Zy HEHCF), &¥ FZ"S(220), A2 A=
(EL2) & A2 HF A2xH(230)5 233},

71 A2 el 71321002 7] AL 71(100) 2 s A7) A2 wWels Yk (210) T, e
_/I:

NSeg 5ol $48 4L THT S AT oF 5w, A7) A2 wols RIS F FHEe] S5 §
7, Eedguvrgdels, Zejdgdnd g =3 @ Felolad F ol R EFE & At

A7 B2 o EY BN = A7) A2 ol 713H(210) /“Oﬂ X T, 7] £ sl E"ABDE 9] BAIH
= EA Qe Qgeta Gabel BAEA @t uEA Goel UgHel MAHL, F& Aot F, 4] B
@ e s@OE 4] dolE AE, 7 ASIE MY 2 4] v E@AsE DG EASA MAD +
ok,
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[0155]

[0156]

[0157]

[0158]

[0159]

[0160]
[0161]

[0162]

[0163]

[0164]

[0165]

[0166]

[0167]

[0168]

[0169]

S50l 10-2389618

A7 AY ZE(CR)E 7] &8 dEY2BID7F wix" 37] A2 we]x 7] (210) Jdel wixHch, 7] 4y
L (CF) = 7] AAF(300)S FHste= Fol A& AFstr] 9 Aok, A7 Ay JE(CHE A4 d= 4
El(re

d), =4 A2 FE(green), 2 FA A ZH(blue)d 5 Aok, A7) Ay ZEHCRHE 2449 s
g-g38te] AFEH, AR QPGS StAE AlololA AR v g ZEE wixE 5 vk, 7] "y FE(CF)
AR QA a5 AAlA A7t dxs Ayl FE(CP o8 FHEAY, EE 7] A= ZE(CF)
= AR AR FaE AAA olFE 4 9t

271 en AYF(22002 471 A9 ZEHCF) % A7 29 MEHZBN) Gl dd€Ed. A7 oW =¥
(220)2 737] A FE(CF)E BEststdA, 7] de dH(CHE Hashs 83 A
A=A oFA] ARE o]&ste] AE F U

A7) A2 AF(EL2)2 47] st gde U-eHa, 7] oW IEZ(220) ol wixlEct. =, 7] A2 A5
(EL2)2 7] oW Z'3(220) € 7] A4435(300) Alojol mixl®tt, A7) A2 A=(EL2)E 3% Aol A7
2 5ok A7) A2 AF(EL2)S BE5o TE zte 8 '"e x3e 5 Q. A A2 AS(EL2)S F
=2A BAS ¥38 5 . o E 59, A7) A2 AF(EL2)S 43 9F FA(indium tin oxide: ITO) %

A

=
A3} o}d FA (indium zinc oxide: 1Z0)E FE38HsF 4= ).

fr o

71 A2 Hag AAH230)2 7] A2 wWlo] 2 719(210) Al wix ", &, 4] A2 ?iﬁ 22H(230) = 7] Al
2 "ol A~ 7]3(210)& 7]Fo = A7) AAHZ=(300)¢] H A7 A2 #HE A
2H(230)9] WG F2 7] Al AF A HEFETL AR Aud ¢ Qdrh. A7) A2 #3224 (230)= T
CIESE, A7) A2 g AR230)E 7] Al HE AR e golo] = HEF A&

z =
)
r
rﬂ
Lo
rlI
Ee)
r2
=2
=
N
i)
»
&_4
o °

- T S
A5l

2 7] AL 7191000 2 A7) A2 71%H200) Aelo] WAL, A7) APF
PR e Y BAES EFATH A7) 44 BB AA6l o8 FEuH 47 49F
A

T 6 2 dygo] A AAdd 2 ¥A dde wHzo|t),
T 62 #FAxA, A7) 7 99 Al 7]9(100), A2 7]9(200) L A Z=(300)S FE3}3T).

71 A1 713(100) A1 wlo] 2~ 719 (110), A1 HF A, A1 AAF(131), AlClE #HE, A2 EA3F(132),

HEJE SR (D), dlolE] HE, A3 HAZF(133) H Al I=(ELD) < Fek 4= 9l

7 AL A1H(100)e T 5] EAl A AL ARE AdHow $dd & ok mebd wREe dwe 4
st

A7 A2 713(200) & A2 Wolx 71H(210), A2 WG Az, B wjEly BN, Ag TE(CF), o Z¥=
(220) 2 A2 AF(EL2)E *38H3c}.

U o

47 A2 Wlelx Z1(2I0)e A7) AL 718 100)3 ek, 7] A2 wols w2100 T,
Wshebd ol S4d BAL w4 Ak dF 5w, A A2 Mol |W(2100E F FrhEe] $5w &
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