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32,
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= 3 WA 9& mEAEe] SEM Ab HolZE wHolt),
=10 WA 182 747 GIVAXSS] 4] 23E wojF= mweltt

(<3

142 =24 A9 Kgbe Artslr] 93 B4 S dAHoR HejFes ot

T 15 YA 172 GISAXS 4 sielS YEhl= ZHo|t),

k1

uS HAl7] Pk 7AE e Ul
o3l B Z9o] waE AAd 2 BB E3le] B Z9S HT}l A4
Ag A do] o) A|shE = Ae ofut).

ol
{0
ot
QL
+
i
i
e
lo
et
do
L
ol
N
2

S 5 mm €3 (probe)S 7}A|= Varian Unity Inova(500 MHz) £3AE E3sl= NMR 234
2 A}gslo] Ao A FaAsl . NMR =A) Si(CDCly el #41 g E&dS oF 10 mg/ml AEY L& 3

HAA Ageeda, SeE ol pnoi EHFAT.

2. GPC(Gel Permeation Chromatograph)

FHFEAEFM) 2 A EE3= GPC(Gel permeation chromatography)S AR&3&te] =439 th. 5 ml Hfo]
dA(vial)ol AAld EE= vudel E&5 F53A e A AMAA 59 24 dd 84S Y31, & 1 mg/nl &
=

o}

9] %7} ¥ %% THF(tetrahydro furan)el| 3|43ty 2 ¥ Calibration® EF A5} EA4saA}t g
/\]ﬁg syringe filter(pore size: 0.45 mE E3] AJFAN F FAHS Y. B4 T2 WS Agilent
technologies AF¢] ChemStationg AM&3F31o™, A5 elution timeS calibration curve$} Hlalsle] FH

FEAFM) D FRREAFONS 224 T, T H &0 E BAFLEEDE ARG, el 5
4 zae a71% 2o,

<GPC &7 =71>

717]: Agilent technologies AF¢] 1200 series

Z1¥: Polymer laboratories AF2] PLgel mixed B 27 A}-&
8wl THF

AP E: 35T
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I
off

%= Img/mL, 200L £

e
N
>
b

© ZF2=F:M(Mp: 3900000, 723000, 316500, 52200, 31400, 7200, 3940, 485)

3. GISAXS(Grazing Incidence Small Angle X ray Scattering)

237 YA &7F AFH(GISAXS) A2, x&7FE7] 3C WEklS ol &3ty Fsigltt. 4 did]l 8% 35
S ZF 0 2 (fluorobezene)o] ¥ 0.7 %] IR w52 IXAA ZYAS Az, A7) ZEHA
S 1Al ok 5 el FAZ 2@ mPsch. =¥ dHe 2.25m AEE 2QSUTCIE Lol 1.5 e,
A= Aol 1.5 cm). ZEE LS A2olA oF 1A B¢ A7, A oF 160T 9] &=ollA ofF 1
AZF Fot &3 <A (thermal annealing)AAA AEeE] 25 G290, olojA, AR Fx71 dAd
= IS, = A TIAY A Atele] Al dEshe oF 0.12% WA 0.23%9] e W ¢
Apzto 2 who XA& QAR Foll 31E7](2D marCCD) 2 ol A Abers|o] o= XA 314 de s A}, o]
uko =4 ddo] 2 ¥
]

FH AE717HA9 Al oF 20 WA 3me] W WelM el FAdd A7
gaigitt. ZIARE A9 2UE 7= 71 (2 (piranha) 0.2 AP E o] sl
13

M o o 2
>J:\9
g
Vr_)l:}.m

A5-7Vo] oF 5ol AYE V) e 29 EWS VA= 71 A (IMDS(hexamethyldisilazane) 2 2] 5 o]
ol e AR Ze7Zto] ¢ g0l A E V|H)E AFEEATH
4. XRD ¥4 g

XRD A2 EF7HE7] AC WEkRlol A Algel XS FIHAA AR HE (g BE AT FEE SHAToEH
ST, AsEs, 59% JAT flo] FEE FHAE AT Fo JF L89A F J= fAFe=
AN AZAZ BE A9 THAE XSS A FolA ARt XRD HYE 4 Ade

0.023 mmo] 1, 4= =717} 0.3 mgl XA-& o], AE7IZE 2D marCCDE ©]-&3IAth. AFdH Yo &
2D HAHRE ouAE AT, FoiA A HAHS HA: HSES HE8Y FA TYFHA LYoz 43}
of A ¥y # A F Fo FRE AT, A7 Y Alde 2 (origin) T=IWS HE3kR o, XRD
38 AdANA 7 HAS ZE(intensity)E HolE FES Hlo]2#(baseline) 22 Fo} A7]dA 9 Z=
(intensity)& 022 HA 3 Aeds A7 R A HF9 =Z29dg 7F-A¢ ¥ (Gaussian
fitting)dta, YW E AR=RE F7] 42 A} @dAFS T, A HAB Al R AFR squar
e) FHolk 0.96 o]do] HESF it

5. 9 AquA9 A

E9A A ey B27](Drop Shape Analyzer, KRUSSARS] DSA100A1F)E AH&-8te] EAsIGT. ZAs)
1A e BA(FEA)E EF o2 (flourobenzene)dl & 2 FF%Y PR FEE FHYAIA IH IS A=x
33 # A Z dolHd oF 50 nmme] FA = 4 cm-J Z8 WA (IR 2cm, AE: 2cm)oE A

A
U =ZR3¥Y. Z'HSE A2 oF 1 AT T Adxsta, oo & 160TNA oF 1A B¢ €43 <4
(thermal annealing)AIFT. €& £A4S AX o] TW F(surface tension)o] FA|H ] Y= Bol23} 5
£ dolz=ga 1 AEHGE ot AA S 53] wrESto, Aozl 579 HEH FA HEAE TIIT. F
d3HAl, A %Qol FAH g€ tae=vg(diiodomethane) S Bolz=gla 1 HEZE ot HAE& 53
wrEste, Aol 579 HEZHG £X ¢ HIEAE T, T o3 Hae=dwd g AE
o] HFXE ©]83+9 Owens-Wendt-Rabel-Kaelble ¥l <] &rje] A o &3 4X](Strom )E Y
st ®W AUAE T BEF FFTEAY 4 EFo dig g9 dqURA Y FA=, A7) ESE IAEE
GZFAno R Azxd G5 FHA (homopolymer)oll st 7] 7l&d WHoz F3.

6. GIWAXS(Grazing Incidence Wide Angle X ray Scattering)

AZE JAF F7F AFRH(GIVAXS) 2412, 2&7FE7] 3C HERlS ol &3ty Fsgtt. A g FEAE
2 (toulene)dl ¢F 1 %] 1PE T2 AXAA IYNRE AxRstz, A7) ZBAL 7)A 2F 30 mn
o] FAZ ¥ IYSHY. IZY WHL 9 2.25 cm A2 ZASATHIE: 1.5 em, AE: 1.5 cm). =¥
AEATE A2 oF 1AZE FF AXAFI, OA] 9F 160TY 2EAAA % 1 A B¢ €3 =4
(thermal annealing)AIAA & AU, =] AAZF 719 AAZ Atel9] Zt=o| gt o 0.12%
WA 0.23%9] H W YAFoE o] XS YA Fol FE71(2D marCCD) 2 oA A Eo] Yo &
A 3d HEE At o] W Ho2HH AEVI7AY A=E oF 0.1m WA 0.5n9] H WA o] FAA
AR E= 8 Tz7} & AF2HE P92 AUt VA EE gt (piranha) €HOE g E o] £

oo [>
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[0197]

[0199]

[0200]

[0202]
[0203]

[0204]

[0205]

[0206]

[0207]

[0208]

[0209]

[0211]

[0212]

SSS0dl 10-1749416

g 3 Ae7tol of 52 delE 7)we Agsdh

1:
__1_

GIWAXS 2 =X 12 nn WA 16 nn ¢ 8¢ 3 sele] 49 2H(azimuthal angle) -90E WA 90%
4(FE e (ol B ZHel FFE HAd)E =2 3 weo WAy A4F PEE Z=H
(plotting)3taL, = lﬂlﬁi*‘i—‘ﬂ 749~ ¥ (Gauss fitting)S B3 9kX|Z L Faigdct. =EF, 719~ 9"
Al #39] whgle] A HE Ade FaA = THAZ(FIDQ 2819 k& 3] B ZF o=z A4},

7. DSC &4

DSC 41 PerkinElmer DSC800 “gHIS AR&sto] Fasigitt. 7] ZHE AHE3t] 4 A AN&8E 4= &
$17] sellA 25° 2614 200C7HA 7 10Ce $E2 7238k, thAl 200CoA -80C7HA 7 -10C9 $=
2 JZA7a, Al -80TelA 200C7HA] £7 10T $E2 $2AA FY AHE de We=
T3S, o4 FE AEE B4 &8 o] YIE UElle 25(&§ o] 2%, Tn) = 54 A
ol I3 & Yehle 2=(5% ol &, THE Tz, 47 939 BHE FAY. 7dA 2= &
v39 A dEHe 222 A, Z v39 dEFT 9HL 4 HIY WHE AR FFe=
Whie e g Ao, ol g A4k DSC AH|dA ATHA T2IFE o] §3ste] AXE 5 3t

54 Al wE x| 54

F4 ad] AgHE 2 WS D, N, K B L 247 svle] gem 7 4 .
$H DE ¥ FolAe] WY} UEE I JE SU(NRE) Hol BARLA S AR 1 BIL G4
= wRIRes AZE 9% FPA EL A 2 252 YASE UBADeE AZE UE FPAE ¥a, 0
A% B9 Aol 8% UEE 93, 259 W& AdSd 7 & vk,

T3, M, B2 FEEA 4 EEL A aFAY EAF H&E 78 5 Yded, 98 & él/\]dil
9 7zt £S5 FFHAY Ao Fesie Al 1 ES5S 5= ‘:‘rf’*ﬂlﬂ Az 19 @FA e EFAFS 346.5
t HEESF oA EA3S 194.1 g/molo]BE, I H|EZEE »}}7] ML

EY, L&, EF FFTEAY 4 EF5S FAste 9FAY 2 4R 9 HEE FF 4 ged, dE
£, @_/\lcﬂ«l Zr B8 FFEAY Ao FEshe Al 1 E5& 4 9ZA AR 19 9FA Y F2
AR = 340, A 2 —‘%% ST o229 4 Y9 e 30|22, 1 HEERYH A
7] L&, o 11.33; Axd 5 ot

Ao 2 K& AEd MR S B 93 dold ~2HE-S] WAL T3 ALE & Jded, ol A4
58 TFEAY 4 EF5225H fste HIAE0 FTHIAA & Ae F EFAA FHste J3yg ¥
A& A3 93, a2 HEE B3 KE 7 § .
a5, §8 FFEAY &4 EFA Faste 92Ut FHAE T2 d& AFde ol AUt 471 K
3 qd& 0], AFE = 18, 7] Al 2 HluydA] HE&3t Az 19 3184 A9 3
228 FH9 dHE Xs= EF FFEAY dAIASQd MR ~HEHI],
23 d=2 E"]E]": BES A 2 E5, & Y] dgEFe22HA F GYdA
71938l= Y30]a, UHX] a, b, c, f, g, h, i B j& AXR4 19 3354 A9 3FE §-Ho GHolA 7]A8}
£ J3ot. EHoZHH al T Ae et Zol, e 2 g2 BAHE Yag d 2 {2 ZAHE J37 FH
Hu 3, olget A4 A7) FH ARE AUt 7] Kt Fshedok gt
olggt AL A7) FH A% T AASA KiE Fihe WAL FX )Y, dF EY, MestReC T2IE F
I 22 NR Y 2239 F& F83519 AVE FE F Y.
Azd 1. 2949 A
sb71 shebAl Aol SgHE(DPM-C12)2 whso] WAz §ASigitt. 250 Lol FFHAIC NEERFA=
(hydroquinone)(10.0g, 94.2 mmol) & 1-H 2 X T H|7H(1-Bromododecane)(23.5 g, 94.2 mmol)S 231, 100 mLY
ol EUED (acetonitrile)d] 59 ¥ ZFeo] FElE FFH o] E(potassium carbonate) A7F8ta, 75 CollA oF
48X B9t AL ZAF A HESAIRY. WS & ZESE TEME RO EE HHAHSY AAS L HES
A3 O EUEAE AASRYT.  97]o) DM(dichloromethane)® ¢ £33 &S Hrlete Yaysiz,

M
1
)
S
2
@

f
H
>
L)
 rr

o o u
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[0213]

[0214]

[0215]

[0216]

[0217]

[0218]

[0219]
[0220]

[0222]

[0223]

[0224]

[0225]

[0226]

[0227]
[0228]

[0230]

[0231]

[0232]

SS90l 10-1749416

g f7FS EolA  NgSodl  BHAA g5 olejx, AY IAZvEIIHI A
DCM(dichloromethane) S AFg3te A TAYe] EHEU-EHHAZAHE)(9.8 g, 35.2 mmol)S ¢F 37%Y] &
EE=2 9.

<NR £4 23>

H

1H—NMR(CDClg)I d6.77(dd, 4H); d4.45(s, 1H); d3.89(t, 2H); d1.75(p, 2H); d1.43(p, 2H); d1.33-1.26(m,
16H); d0.88(t, 3H).

Zgtxmd gAY 4-ZHEASAHEE09.8 g, 35.2 mmol), WEIFE4A6.0 g, 69.7 mmol),
DCC(dicyclohexylcarbodiimide)(10.8 g, 52.3 mmol) & DMAP(p-dimethylaminopyridine)(1.7 g, 13.9 mmol)<
Wi, 120 nlo] WIEAS RGO =E AU F, & 3 A2A 247 Tt ARG, §Eg FE Fo ¥
< T WD H(urea salt)S TEE AA3} L AE3t= WIS 2R AASGH. HE IRWED
oA A3 DCM(dichloromethane) S o] AL E ALE3tY] BLHES AAS L, A dojd ARHES v
23 B9 £F &ul(1:1 EF) A AZAAPs FA uAde EHE(7.7 g, 22.2 mmol)& 63%9] FE5EE
Act.

<NR 24 Az

1H-NMR(CDCl3): d7.02(dd, 2H); d6.89(dd, 2H); d6.32(dt, 1H); d5.73(dt, 1H); d3.94(t, 2H); d2.05(dd,
31); d1.76(p, 2H); d1.43(p, 2H); 1.34-1.27(m, 16H); d0.88(t, 3H).

(384 Al

171 skek2 ol shet

ol

2REHE g FHRRRES AST S ASdstus Azd 1o £9 PHoR

3719} 2.

1H—NMR(CDClg)I d7.02(dd, 2H); d6.89(dd, 2H); d6.33(dt, 1H); d5.73(dt, 1H); d3.95(t, 2H); d2.06(dd, 3H);
d1.76(p, 2H); d1.49(p, 2H); d0.98(t, 3H).

[3}e+4 G]

1-HEREHRE gl 1-HERREESH RS AFES S Al9staes Az 1o 3 WA oR &by 84 Do
shtes skt A7) sgtEel dig NR &4 A3E ab)el veEhd .
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[0233]

[0234]

[0235]
[0236]

[0238]

[0239]

[0240]

[0241]

[0242]

[0243]
[0244]
[0246]

[0247]

[0248]

SSS0ol 10-1749416

'H-NMR(CDC14): d7.02(dd, 2H): d6.89(dd, 2H): d6.33(dt, 1H): d5.73(dt, 1H): d3.94(t, 2H); d2.05(dd, 3H):
d1.77(p, 2H); d1.45(p, 2H); 1.36-1.27(m, 20H); d0.88(t, 3H.)

[5h8t4] D]

s}5b4) DolA RE BAS 149] A4 27lelt,
= (B)9] G4

Y
N
é,
m

HRRedzt gal R RIS AR ZS Alestas Alzxd 1o #3 WAooz 3] 38k E9
shtes g8k, A7) skl die R 24 23E shrlol v i
<NR 24 A3>
'H-NMR(CDCL,) ¢ d7.01(dd, 2H); d6.88(dd, 2H); d6.32(dt, 1H): d5.73(dt, 1H); d3.94(t, 2H); d2.05(dd, 3H);
d1.77(p, 2H); d1.45(p, 2H); 1.36-1.26(m, 24H); d0.89(t, 3H)

(5814 E]

H 0 0—R
= \_/

shob4) Bol A RE ag 169] A2 ebdd7]elt,
GIWAXS € DSC ¥4 A=}

d7) Az 1 WA 4ol ZhzE AlxE aEAE AbEete] 4% vy FRAE Alxsta, 1 A7t
GIWAXS ¥ DSCE #4% ZA¥E 871 & 1o Aste 71t A7lolA w5 ﬂﬂ

EE vadea zt ggAE AMEste] A JMAIAIE FAdskE WAl whet Al xs)

gk GIWAXS &4 A3= =W & 10 WA 130 242F 71Aekelth. & 104%E =
i3k GIVAXS 4 Axs HoFE =Ho|t).

r F
o
)y
ﬂOL
rr
mz
>

T 10914 7F9-2~ 98 Ao R AF(R square)& 2k 0.2649031, & 12914 R A5 (R square)S 2F 0.6760]% <
M % 1394 R AF(R square)> <F 0.9329tF.
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[0249]

[0251]

[0252]

[0254]

[0255]

oin
]
Jm
9!

10-1749416

X1
A 2o
1 3 3 4
Tg - 33 - .
Tm 3 - 23 46
Ti 15 - 60 60
M/I 3.67 . 575 71.86
FWHMI 48 - 13 23
FWHMI 58 . 12 26
Atsdd dat 12 4 14 16

Tg: &2l dol2 = (32]:°0)

Tm: 28 3o 25 (] 0)

Ti: 5% Aol 2= :°0)

MI: £8§ dol ¥ 3 Heand 5 Hdo] 239 HAM H|&

FWHM1: GIWAXS9] -90% Wl A] -70% 0] B¢ Zho| A o] 1] 3 9] 8hx] F(H: )
FWHM2: GIWAXS2| 70 A 90 2] ¥ Ztol|A o] v 39| 9hx]|ZF(H: )

AHEdd A A 1 52 AE 24 AR =2 A 29 3tstAoA 9] RO B4
AAte] )

AAq 1.

=

Az 19 == (A) 1.785g7} RAFT(Reversible Addition?Fragmentation chain Transfer) A]2FQ
ol ol A ZE T E| QW Fof| o] E 38mg, ol RAIAIC] AIBN(Azobisisobutyronitrile) 14 mg 2
4.765mL2 10 ml Schlenk flaskel War Az F917] st 2o A 308 F¢t wukdt 3 70T A 4A17F
RAFT(Reversible Addition?Fragmentation chain Transfer) S Whs-& 3313}, %%L |
Sl wehE 250 mL o HAAZ ¥, 7 AFste] ARAA, EEM AUAAE AxsT. A7 A
t AAAL] FEES F 8315, FHY AR ONn) R EAFEEM/M)= 22 11,400 B 1.159]
Ak, AYNAIA 0.3086 g, HEFZFeZ22Ed B 1.839 g 2 @Al 0.701 mLE 10 mL Schlenk flaskoﬂ
Y1 Aa BE97] selA oA 0% s
Addition?Fragmentation chain Transfer) 3% Wt 8
250 mL o AN o, T 047113]’04 AZAIA Agk 549 %%%% FAE Az}
= 7z

p

= o=
e @

T

hal (e} A
e W2jow GISAXS(Grazmg Inc1denc Small Angle X ray Scattering)ZS A3 A
= 19 ZIAESE A, AFA FdHozAM £ itk AR ZASZe] 60%9 W =
GISAXS(Grazing Incidence Small Angle X ray Scattering)®] A3E = 20 YeRRdLr. =
L A §olddx] GISAXSoA 1E Q1 314 S Yehdle 2S g0 4 Q.

AA ] 2.

Aze] 19] R (A) thale] Az 39] Rwem(D)E AMEshE A ALstirs AAld 14 F3f
Aoz AgArA 2 AEZSFoRAEAS Rev 2 sl B2 FZFAS A xd %
© Alzxd 59 Rrem(D)A frHE Al 1 E5% A7) dEEFL 2L ¥
gttt A7) B FEEAC st Aald 13 FLSAl GISAXSE S, I 2 A5 32 BF
ol

A QEeedel 38 e s,
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[0257]

[0258]

[0260]

[0261]

[0263]

[0264]

[0266]

[0267]

[0269]

[0270]

[0271]

SS90l 10-1749416

AAle 3.

Aze] 19 Bmvf(A) thalel] Azl 49] Rwm(E)E AMEetE AL ol
o2 AN B AEESFLE2HALE Eevz 3o 5 %ZJ Ag AxsGg. 371 £S5 FFEA
€ Axd 69 Zx=m(E)dA #E A 1 E53 37 AGEFLEEE BExvjdA #fHd A 2
g, A7 £F FFFA diste] A 01] 13} Fd3HA GISAXS‘E‘ TR, A7 R 274
AA ASHAZe 2 HdS &Assi.

Hlnld 1,

Aejstae AAld 1

Azl 19 mwrl(h) ool Az 20 Wer(()E Agse A AdsnE AN 19 29
oz AYANA B AREFLEAHAL Buw oo B %Zf& AZ Azsgch. A7) B BFRA
£ Az 29 BeA@AA 499 A 1 B2 ) AHFLLELEA Bxeolold fA€ A 2 2
FoTh 47 2% FFUA dste] AAd 13 FAsH GISAXSE FRstgot, 254 2 254
FolA QABAALe A AL Fe157 Bk,

e 2,

Az 1oA49] B=m(A) tidlel] 4-2vEAsd HE L ES A1E3le AL ALstas AAl¢ 1
o &3t WAoE AdAAl & HAEEFLEZ2HAS ExHR Flo EF FAE A=xsHAT. A7 E
& FFEAT A7 4-HEAEE dEtZEHolEdA FHE A 1 E57 Y] AHSFL22EHA Bi=rdA
frilE A 2 E5L . A7 EF FFEA dist] AAld 13 FY3HA GISAXSE F335 e, A
T4 2 A5 BE EFA AZHAL 34d HEe EAHR Fiot.

-
5

=
K3
Rl

Hlald] 3.
Az 19149 v (A) Al Tl wElaHolES AMESE AL AQdtas AAld 19 F3}
= o2 AYNAA € HAgESFL2AHAELE ExHE 3o E5 %%J l% Az, A7 B FF
f%?ﬂl‘: A7 =dd degaddolEdA fIHd A 1 2537 47 deEFeE22HA BreddA fFId A 2

B2e THRT. A7) 25 FFEAC sl WA 1% FUsA ISAXSE Fastgiont, A4 4 &5
4 Ed 2R4 AFdege 32 e FasA gy,
A7) A6l R vlaele] 7 At ANAl L AZE 25 WA g GC 54 ARE ] ¥ 2

o Aelste] 71kt

X* 2
oA H] o
1 2 3 1 D 3
MI Mn 11400 8700 9400 9000 7800 8000
PDI LIS 1.18 1.E5 1.17 1.13 1.16
BCP Mn 18900 17400 18900 18800 18700 16700
PDI 1.19 1.18 1.17 1.20 1.16 1.20

MI: 2 o 2 AL A
BCP: 2= 248
Mn: %3 #2244
PDL: 2AH =¥

A 7 2% 3F@A 542 37 AF® PHom WAd ANE s £ 3 4sol
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[0272]

[0273]

[0274]

[0275]

[0276]

[0278]

[0279]

SS90l 10-1749416

#£ 3
2] o ] ol
Ref
1 2 3 1 2 3
Al SE 30.83 26.924 27.79 3737 48.95 191 38.3
1
o= De 1 0.99 1.00 1.11 1.19 0.93 1.05
= =%
Al SE 244 244 24.4 244 24.4 244 41.8
2
== De 1.57 1.57 1.57 1.57 1.57 1.57 1.18
SE Z}o] 6.43 2.524 3.39 12.98 24.55 5.3 3.5
De Z}0O] 0.57 0.58 0.57 0.46 0.38 0.64 0.13
AESE A YA 12 14 16 4 1 12
n/D 3.75 4.24 4.44 2.82 1.98 -

SE: #H of 1A (HS]: mN/m)

De: & (49 : g/cm?)

SE zto]: Al 1 259 xH oz 2tA 2 E5°] g oA 9] xpo]o] =gl

De #o]: Al 1 E52 W oA 2 252 Yo xto]e] Hufgh

AEEd dA: A 1 E59 AL 4 AL

nD: =4 1mg/2a)oll Qs ALE A m: AHE A A9 . q= dEHE 0.5

U] 10nmte] HEoA 71 2 33 HE 2 71 A = ¥ 37 o= S HEH +X])

Ref: Z 2] AE|Pl-Ze|mEmEl=]HolE S5 S5EAA 1 25: Zc 2B 5. 4
2 =

H“
=5: Z 2 el= o]

A7) 7t B2 g A MAA tate] XRD TES BAe An 7] % 40 Ae)ste] 7 AetvHH]
el 39 A9 Ag WME 0.5 o WA 10 nm ) W) ulel A W Asb BAE A 2.

X 4
2 Ao B 2l <
1 2 3 1 2 3
q AR (EH:|1.96 1.83 1.72 4.42 3.18 -
nmil)
HJ?%(%%: 0.57 0.45 0.53 0.97 1.06 -
nm )

Ade 1. A7 =Y EA F7}

Ao = v B2 FEFIAS ZF2WA(fluorobezene)dl 0.7 $5%9] 1HE L2 JAAA A
Zg IR NS AT dolFidel oF 5 e FAR 29 FP (Y WA JFEXARE = 1.5emX1.5em)skaL, 4
2o ek 1IAZF Eok AZXA Fol gl oF 160° €9 2XollA oF 1 A7 H<¢t 9F £A(thermal annealin
g)dle] A7) 2P TS AR, FAE o] thsle] SEM(Scanning electron microscope) °©|R|A|E &
itk = 3 UlA] 52 Aol 1 WA 39 diste] #FGg SEM olw|Aojr}. EHORHE Rl upel ol
AAde BE=2 oA S, @ deHoez Ay e nEATo] ayxoz FALJLE. oo ke
vl o] g, A-g ARgrt FEHA Gt «oE B0, ® 62, Hlald 3o dlgk SEM AFo], o]=H
B a4 A7 FEHA IS AT 5 vt

Add 2. A7) =) 549 H7}

AAle 164 Az 55 @A diste] 7] Al 19 22 A ow agAs FEARTG. EA



[0281]

[0282]

[0283]

[0284]

SS90l 10-1749416

92 74zt ol gk AR Ag7be] 5&el ety Sfow Aeld AU V|, A7) AE7o] oF 45=41 A
g2 SAtol= 7|3k @ A7) Ag7bo] oF 60%<Q] HMDS (hexamethyldisilazane) A2 A )& AT
T 7 WA 92 A7 A7) AS7e] 5, 45 H 60%el thste] FAdE aiAbete] oigk SEM o|n]A|olth. EW
S REH A4V &5 FSTAE, 7149 ZW 543 Fos addor AEe xE AHce As g9
T
Ag 3

2 WAoo w BEF FEIAE AlxstE, @At A AAAY Ev)e 2E 58 T 4 AY
Xgkol sl719F o] G A RS E5 FF A (BCP1 WA BCP4)E A|Z3} ).

5

£ A9 X3! D M K L
BCP1 2.18 1.57 1.79 0.21 113
BCP2 1.85 1.57 1.79 0.29 113
BCP3 195 157 1.79 0.33 11.3
BCP4 1.26 1.57 1.79 0.95 11.3

D: A 1 252 YDA 2 E54 U (D2)Y U E(D2/D1)
3 ol Alzol 19 ZEH A9 HEA|e] EE3(B46.5 gnol,
MDH A 2 S5 45t EBAY HeERezAE Y 21941 gmol, M2)Y

H] & (M1/M2)

K: 'H-NMRO A & 2 250 21015t Lehte B as] da@an A 1 25 71205k
LHEFL= 3 3 9] B3 (A2)9] B|-E(A2/A1)

L Al 1 252 g45hs oo Az 19] ek Aol oefdel 44 Yxl9
E4064, H) A 2 BEE Fdote OHAY HEeZEzez A 4 Hajg

23, H2)9] 8] & (H1/H2)

N

b =

7+ B2 FEIAE ZE22WA(fluorobezene)oll 0.7 £3%2] 1 E w22 JAAA A X3 ZEANS 2
9 el AR A7 I8 (Y WA 712 Zol=1.5cm, A= Zol=1.5cm)sFaL, Ao A

)
ox
)
©
[@)]
=

=]

1o,

—

_‘f_
g D2AZ Foll v ok 160Te] &
3]

A}

=

oF &<t 4l A9 1 AT B9 ¥4 %4 (thermal annealmg)’c‘i}oi o
< A&t FdE del giste 3] 7] J5kar

=

A}

o

ol 2
@ AoR GISE S4skn 1 AnE wwdl et
soleh, mwORRE 7] #E FFUAC S GISAS

e = A=~
e = gl

2~
il =

& Z47F BCP1, BCP2 % BCP3ell df
of &Rl 4 dde] FeH= As & 5
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Incident angle
0.15

E96
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AN

vi(degree)

‘Azimuthal angle,

EH]12

% w .

Er g Tw
Asimuthal angle, u(degree)

EWHI3
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gicee

s

Incident angle ¥
0.15

A AR

[(4An4 1)

[2435] 2y (ehe] 41
[

=
(gARFE] 2o

00471
(W78 4]
10C =Tm < 12.25C X n + 149.5C < 10T
[H7E%]

-10C < Tm - 12.25TC X n + 149.5C < 10T
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< Tm - 12.25TC X n + 149.5TC

< Tm - 12.25C X n + 149.5T

< 10C

< 10T
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