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o71M, R A& = HAEE C1-C209] ¢47], A% E=
n 50-50001m, ki 1-400]t}.

1X18kg C6-C209] o} 7|olar, me 50-5000]H,

AT 8
A 78}l A
A7 Ad AL Ay FEFIA| ) FHFEAFES 10-100 kg/molol™, PDI(polydispersity index)¥E 1.0-2.0¢!

71 A AL AE s TAE o] WA 3ol Yxste] dAE = A d4 B

A7 R A ¥ EE RIXEE C1-C209] €47], AF EE HXEE C6-C209] oFd7]olal, AIBNS 2,2'-
Azobis(2-methylpropionitrile)®]il, m< 50-5000]%, ne 50-5000]%, k& 1-40°]c}.
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A 118l A,

A7) B2 FE3A|= PS-b-PMMA(polystyrene-block-polymethylmethacrylate), PS-b-PEO(polystyrene—-block-
polyethyleneoxide),  PS-b-PVP(polystyrene-block-poly-2-vinylpyridine),  PS-b-PDMS(polystyrene-block-
polydimethylsiloxane), PS-b-PFS(polystyrene-block-polyferrocenyldimethylsilane), = PS-b-
PI(polystyrene-block-polyisoprene)$! sH&l & Wb,

A7) B2 32AY d8S A4Z(dry etch) = H2Z(wet etch)ste 8l A ¥y,
AT 14

st7] steby 2= gAlE= AW Ad dY s A

o]7]A, RS X3 wE v X3E C1-0209] &247], X3 w=E= vX39E (6-0209] ofd7|ola, me 50-5000]m,
ne 50-5000]9, k& 1-400|t}.

AT3 15

A 143l A

A7) A Ad A F=gA 9 FHFEAFLS 10-100 kg/molo]™, PDI(polydispersity index)¥ 1.0-2.021
Ad AL AF FFHA
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4-vinyl benzyl
>< 1) PhCHO o chloride

)\/J\ 2)NaBH; “KCOs
o) o DMF

o714 DNFE YWEEEolu|=(dimethylformamide) S ¢ gtl. W=z (Medrum's acid)ol] wW=<)3)
(benzaldehyde, PhCHO)E ZF7}sldA], 3¢ <A3H(reductive alkylation) ¥h-2o] Xagct, the, 4-H)d
AEF R o] =(4-vinyl benzyl chloride)7} F7}g H¥hgo] HaPH ),

] W3 2 AWS o8 FFFA huy Aoje] el ekl Aol
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L OO

Reactive

o714 Hd71E E3ste AWML YA ol #FYZ T (atom transfer radical polymerization, ATRP)S &
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A8kl g g 230 = o]Ate] LA HE-SA Alo]E(reactive site)ZA] Erle] AHl
HES-3sle] 7kl A3 (cross-linking) S AT Ak, v, o} (R-

=
[S]
NHp)o] F=7bel wkg-o] g 4= glow, of7]A ofule A= oyl L= W ofyldd o= Qv

o]7]A R A% e HASHE C1-C209] &¢A7], A wE= vxEE 06-C209] ofH7lelth. mE oHEf 50-
5004 4= glom, ne gk 50-5009 4 Jow, ki o 1-409 5 9l Ad Ad A FFFA ]
EAES 2 10-100 kg/molY 4~ 12, PDI(polydispersity index)+ EHE’F 1.0-2.0¢ + At}

g5 5o, AW AL W9 FITFAT &7 w2 3o lxste] 4= 5 dow, A7t Asia, 4ol

OMe

Heat

Y ZE FFH(RAFT polymerization)

MMA(metyl meth acrylate), Z22E]#@(styrene), WEZ=#HAlo] E?}% BErHE
H C1-C209] €27, X3 T&= v x]gtd

S B3l FFEAE FAHE F Ik o7IA R X3 e v
6-C209] 0]—%7] o]a, AIBNS 2,2'-Azobis(2- methylproplomtrlle) ]aL, me 50-5000]9, n< 50-5000]19, k+=
k@ﬂ@.tﬁ*ﬂ%}%&%OEA g5 7teld BRAle Aol ME whgete] rtul AdS FAgr. AR

AG VY FEFAE R 71Z3] hFR 54 A & Qo
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[0065]

[0066]

[0067]

[0068]

[0069]

[0070]

[0071]

[0072]

[0073]

[0074]

[0075]

[0076]

[0077]

[0078]

[0079]

[0080]

[0081]

theEF 1.5 291 A7) 3}skAl

ek 3.0 2931 A7) 343H2

theEF 3.1 B%<1 A7) 3kskal

ek 5 B9

zH AW AL
.LOM oier 1 Az

ShA)

o] %7} tiEF 10.0 %2 A7 3aA

s %ﬂ‘%ﬂlﬂﬁ‘r BAS
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22 ¥AEE FFES Az

22 ¥FAHE SFES A=

22 FAHE eSS Ax

47) FekA 2z mA

FAEE sgEs Azd.
28 ¥ANH= Ses AR

2 g 2.0 = J+EHE*04%- %= E3xska, 7

Ilipsometry)S ©]-§3}of whut

F 1
solution Y F (nm) M A (rinsing) ¥ (nm) =35 (%)
AAld 3 2.0 wt% 50.3 47.65 -5
0.4 wt% 10.9 10.85 0
AAld 4 2.0 wt% 56.5 56.85 0
0.4 wt% 10.65 10.65 0
471 & 19l YeRhd A 7+ 7} o = 9] AN 3

3 AN 4 e

AlZrel] e Zhate

7] AAld 3 EE 404 AxzE A AE d9 FTFAE dF 0.4 THEE TES,
AA 240 Zell A di=F 30, 60, 90 180 & Tk AA et AHEF stuEA e A T xﬂﬂoh E}
AAZ (el lipsometry) S o] &38te] ol o vtute] FAE &A%t 0.4 wt%d &FH M2¥ (casting)
F71= gk 11 nmo|t},
#£ 2
AIE (G solution Al # (rinsing) % (nm)
A A e 3 30 0.4 wt% 10.5

60 0.4 wt% 10.35

90 0.4 wt% 10.35

180 0.4 wt% Oxidation

_11_
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[0083]

[0084]

[0085]
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A e 4 30 0.4 wt% 11
60 0.4 wt% 10.85
90 0.4 wt% 10.95
180 0.4 wt% 10.8
71 3% 20 YERE AAF, 30 & ool A Ztw Adte] dE RS & F Ak
A7) AAEl 1, 2, 4, 5914 AzE A AL WY FFFAE U 0.4 THE =¥, A 297 A
ol Al el A 200 =9 oiEF A4 230 EoF, il A 250 Zell A diEf 10%e4 1 AIE F2F dAE st
A JtaEA] g TR F& AASE, EdASH (ellipsometry)S o83t Hol & Bt FAE
SA3%T. 0.4 wthe] £F4 AM="(casting) F FA= HEF 12 nmo] o).
# 3
L AlZE solution MA (rinsing) ¥ (nm)
A 1 200 &= 10 %= 0.4 wt% 2.27
30 % 0.4 wt% 3.00
1 & 0.4 wt% 4.11
5 & 0.4 wt% 6.8
10 & 0.4 wt% 7.55
30 & 0.4 wt% 9.01
60 & 0.4 wt% 8.82
230 &= 10 = 0.4 wt% 4.49
30 = 0.4 wt% 4.7
1 & 0.4 wt% 5.9
5 & 0.4 wt% 6.26
10 & 0.4 wt% 7.43
30 & 0.4 wt% 10.48
60 & 0.4 wt% 10.78
250 &= 10 %= 0.4 wt% 6.34
30 = 0.4 wt% 8.1
1 & 0.4 wt% 8.02
5 & 0.4 wt% 8.47
10 & 0.4 wt% 7.36
30 & 0.4 wt% 8.18
60 & 0.4 wt% 7.88
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Ao 2 200 10 = 0.4 wt% 3.44
30 = 0.4 wt% 4.67

13 0.4 wt% 4.69

5 & 0.4 wt% 8.37

10 + 0.4 wt% 9.65

30 & 0.4 wt% 9.88

60 &+ 0.4 wt% 10.17

230 10 = 0.4 wt% 4.62
30 = 0.4 wt% 5.07

14 0.4 wt% 6.67

5 & 0.4 wt% 8.44

10 + 0.4 wt% 9.18

30 & 0.4 wt% 11.45

60 0.4 wt% 11.37

250 10 = 0.4 wt% 9.79
30 = 0.4 wt% 11.9

13 0.4 wt% 13.39

5 & 0.4 wt% 13.15

10 + 0.4 wt% 14.27

30 & 0.4 wt% 13.29

60 &+ 0.4 wt% 12.29

Ao 4 200 10 = 0.4 wt% 3.88
30 = 0.4 wt% 4.72

14 0.4 wt% 5.59

5 & 0.4 wt% 10.28

10 + 0.4 wt% 11.04

30 & 0.4 wt% 10.43

60 0.4 wt% 9.66

230 10 = 0.4 wt% 5.53
30 = 0.4 wt% 5.44

13 0.4 wt% 8.04

5 & 0.4 wt% 8.76

10 + 0.4 wt% 9.28

30 & 0.4 wt% 11.25

60 &+ 0.4 wt% 11.29

250 10 = 0.4 wt% 9.67
30 = 0.4 wt% 11.18

14 0.4 wt% 11.44

5 & 0.4 wt% 11.31

10 + 0.4 wt% 11.02

30 & 0.4 wt% 10.43

60 0.4 wt% 10.55
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A Ao 5 200 = 10 = 0.4 wt% 5.36
30 = 0.4 wt% 5.83

13 0.4 wt% 7.58

5 & 0.4 wt% 10.62

10 + 0.4 wt% 11.37

30 & 0.4 wt% 10.89

60 &+ 0.4 wt% 10.95

230 &= 10 = 0.4 wt% 6.86
30 = 0.4 wt% 7.38

14 0.4 wt% 8.2

5 & 0.4 wt% 10.61

10 + 0.4 wt% 10.56

30 & 0.4 wt% 11.04

60 0.4 wt% 11.08

250 = 10 = 0.4 wt% 11.18
30 = 0.4 wt% 12.24

13 0.4 wt% 12.25

5 & 0.4 wt% 13.3

10 + 0.4 wt% 11.27

30 & 0.4 wt% 11.63

60 &+ 0.4 wt% 11.59

A7) & 39 el
2 gpdg)l A Hr)

7] A 1ellA AlzE AR AE WY FEFAE U 0.4 T2 =X3ka, WF AHA digF 4K
240 =ellA tief 30 #3760 st drtuA s, v, EF ITFAE FHTEAE 94 kg/mol o] PS-b-
PMMA (PS:PMMA=48:46)% 1.3 F%3%S =Xstal, ¥ AejoA oizF 44 190%edA digF 72 A17F 52 EA e
stth. A2k 3n| 7 (atomic force microscope, AFM)C 2 &3t AlxS z+7b 13 @ % 149 et =

T
.
133 % UE Fusy, FUe F4 A slxsel B ITAL 54 due 3 e AL L 5 9

f
5

A, TeFg 204 7t Agte] JAgE AL & A

Y
e
£
fain)
of{
ofN
ot
2
0
N

N
(o]
o
N

G 1 n
l
e

e
fuivi)
of{
ol
]1?(_:
Ll
)
iit)
(e}

2F 12 nmo]t}.

¥ 4
AlZE () solution 253948 3 (nm) HZ7ZF (degrees)

oA = WY F 0 0.4 wt% 11.9 82
= A 10 0.4 wt% 2.7 66

30 0.4 wt% 1.7 66

60 0.4 wt% 2.3 62

AAld 1 0 0.4 wt% 12 81
10 0.4 wt% 3.1 69

30 0.4 wt% 3.5 70

60 0.4 wt% 3.1 67
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