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OH OH

o

H OH

249 A Fdoedl oA, 7] AERAL v gdat 2 7] Sl = oF 1:0.1 WX ¢F 1:3, ¢F
1:0.1 WA oF 1:2, <F 1:0.1 WA ¢F 1:1.5, ¢F 1:0.1 WA <F 1:1, <F 1:0.1 A 1:1 w5k, <F 1:0.1 W
ok 1:0.9, ¢F 1:0.1 WA <k 1:0.8, <k 1:0.1 WA <k 1:0.7, 2F 1:0.1 WA <F 1:0.67, ¢k 1:0.11 WA
1:3, 9F 1:0.11 WA <F 1:2, <F 1:0.11 WA <F 1:1.5, <F 1:0.11 WA <F 1:1, <F 1:0.11 WA 1:1 m|ut,
1:0.11 WA <k 1:0.9, <F 1:0.11 WA < 1:0.8, <F 1:0.11 WA <F 1:0.7, <F 1:0.11 WA < 1:0.67, &
1:0.2 WA <F 1:3, <F 1:0.2 WA <F 1:2, 9F 1:0.2 WA <F 1:1.5, <F 1:0.2 WA <F 1:1, <F 1:0.2 WX
1:1 muk, 9k 1:0.2 WA <k 1:0.9, <F 1:0.2 WA <F 1:0.8, <F 1:0.2 WA <F 1:0.7, < 1:0.2 WA
1:0.67, <F 1:0.25 WA <F 1:3, <F 1:0.25 WA oF 1:2, ¢F 1:0.25 WA <F 1:1.5, <F 1:0.25 WA <F 1:
ok 1:0.25 WA 1:1 w9k <F 1:0.25 WA <F 1:0.9, <F 1:0.25 WA <F 1:0.8, <F 1:0.25 WA 2F 1:0.7,
1:0.25 WA ¢k 1:0.67, <F 1:0.3 WA <F 1:3, ¢k 1:0.3 WA <oF 1:2, ¢F 1:0.3 WA <F 1:1.5, ¢k 1:0.3
Aok 1:1, 9F 1:0.3 WA 1:1 "9k, <k 1:0.3 WA <F 1:0.9, 2F 1:0.3 WA <F 1:0.8, <F 1:0.3 WA
1:0.7, °F 1:0.3 WA °F 1:0.67, <F 1:0.35 WA oF 1:3, °F 1:0.35 WA <F 1:2, <F 1:0.35 WA <F 1:1.
oF 1:0.35 WA ¢F 1:1, <¢F 1:0.35 WA 1:1 =gk, <F 1:0.35 A <F 1:0.9, <F 1:0.35 WA <F 1:0.8,
1:0.35 WA 2F 1:0.7, <F 1:0.35 WA <F 1:0.67, <F 1:0.4 WA <F 1:3, <F 1:0.4 A=A <F 1:2, <F 1:0.4
A eF 1:1.5, <F 1:0.4 WA <F 1:1, 9F 1:0.4 WA 1:1 w9k, 2F 1:0.4 WA <F 1:0.9, <F 1:0.4 WA
1:0.8, 9F 1:0.4 WA <F 1:0.7, <F 1:0.4 WA oF 1:0.67, <F 1:0.43 WA <F 1:3, <F 1:0.43 WA oF 1:
oF 1:0.43 WA <F 1:1.5, <9F 1:0.43 WA <F 1:1, <F 1:0.43 WA 1:1 w9k, <F 1:0.43 WA <F 1:0.9,
1:0.43 WA <F 1:0.8, <F 1:0.43 WA <F 1:0.7, <F 1:0.43 WA <F 1:0.67, <F 1:0.45 WA <F 1:3,
1:0.45 WA ¢k 1:2, ¢F 1:0.45 WA ok 1:1.5, ok 1:0.45 WA oF 1:1, °F 1:0.45 WA 1:1 ®]=k, ok 1:0.
WA ok 1:0.9, ¢F 1:0.45 WA ok 1:0.8, ¢F 1:0.45 WA °F 1:0.7, E= oF 1:0.45 W= ¢k 1:0.674 5 )
O}, ol A=A & 7 U,

gigigﬁi

o
AN

4343‘“’43;.:43}”435:43?4

2ol A Al oA, 7] AFAL] 7] 'vdat B 7] EHlEe] ARl AR o] 2R (s
)l HJrE]r A RepE gkl g Qv dE S0, AUt W A=, 37 AFAL ] EvE
o] Ao HA et 74 5 sl

Belol o FEdo] doid, 47 AZFAE FAZE oF 1 om WA < 10,000 nmg! vk el AL = glon}
ool A=A & 3

2do oA FEA A, 7] &A= FAZF 2F 1 oom WX eF 10,000 nm, ¢ 1 nm WA F 5,000 nm, °F
1,000 nm, ¢F 100 nm WA 2F 10,000 nm, 2F 100 nm WA <F 5,000 nm, T=+= 2F 100 nm WA <
u

o
1,000 nnel uhek Fejel A 4 glovk, elo] ATEA e 4 v,

2de oA Fddo oA, 7] A FEEE oF 0.1 N/em ©]/d, 9F 0.3 N/cm ©]/, <F 0.4 N/Cm o)A,
°F 0.5 N/em ©]&F, 2F 0.6 N/em o], 9F 0.7 N/em oA, HE+= 2F 0.8 N/cm o]Y &= Ar}. o], dubA<l
A& AFoz2H ALSE = e F5F 5 12 oA d&dES 71 4 Q.

29 Al 1 FHI FEIE FEE deids A dge s o, B A 1 S tis) Ay
82 2o A 2 SHoA 1 Aol AZFHJYEE TS 4E8E 5 Yt

2ol A Fddo UojA], 7] AEA dEre] A7) ghdAl 2 A E¥Ee] AR oF 1:0.1 WA oF
1:9, ©F 1:0.11 U#] <k 1:9, 9}102LHx1 ok 1:9, 2k 1:0.25 WA <k 1:9, ¢k 1:0.3 H# °F 1:9, 2k 1:0.4
Y= ok 1:9, ¢F 1:0.43 WA ¢k 1 ok 1:0.5 WX ¢F 1:9, ¢F 1:0.6 WX oF 1:9, E= oF 1:0.67 WX oF

v A Fddel oA, AVl AFA whe] ] ddal 8 Y] EujEe] A= oF 1:0.6 WA oF



[0043]

[0044]

[0045]

[0046]

[0048]

[0049]

[0050]

[0051]

[0052]

[0053]

SIHS31 10-2025-0051330

1:9, T+ 9F 1:0.67 WA oF 1:9¢ 4= Ut}.

29 A FEdo oA, A7 AFA v FAE ¢F 1 oom WA ¢F 10,000 nmQl RAY 4 o}, oo A
SHE R S & Qdu. 2o A Fdd AEA dhakol F=A= oF 1 onm WA ¢F 10,000 nm, <F
F mm, 2F 100 nm WA 2F 10,000 nm, 2F 100 nm WHA] 2F 5,000

) -
mm, HEE CF 100 nm WA ¢F 1,000 mmQl ALY = o}, old AskE R 28 4 ot}

&

2de o FAdo YA, 7] AlFAd ware] #E A4 M E(crack onset strain)< ¢F 1% o], <F 10%
o, oF 20% o1, <F 30% o]/, oF 40% o1, &F 50% o1, <F 60% o1, <F 70% ©]XF, <F 80% ©]/d, <F 90%
o/, oF 100% o1, ¢F 110% o]/, Hx& oF 120% °]44d 4 Utt.

2o A Fddl oA, 7] AFA wete] A4 F A MYPELS F 10% o1l A, g5V AF8ge=
A AREE o HAEg V)es M ¢ . 2o A Fddo] lojA, ] AlEA wake] 7 A M8 E
< AL oEg Al wet HdstA Ay AMEE 4 ).

2o A Fddel oA, A7) AEFA e ] gdil 2@ AT EdEe] AEh|7F oF 1:0.6 A oF
1:9, =& ¢F 1:0.67 WA <F 1:99 A%, #4 A2 W& E(crack onset strain)< <F 30% o] FoZA =&
NS 2z Ad 4 Aok

2919 A FAAS] YolA, 47 AFE vt 4] By R Y] LulEe AulE o 1:0.1 WA o
1:3, ¢F 1:0.1 WA ¢F 1:2, ¢F 1:0.1 WA <F 1:1.5, <F 1:0.1 WA <F 1:1, oF 1:0.1 =] 1:1 w=|vF, <F
1:0.1 WA ¢F 1:0.9, 9F 1:0.1 WA <F 1:0.8, <F 1:0.1 WX <F 1:0.7, < 1:0.1 WA <F 1:0.67, <F 1:0.11

WA ek 1:3, 9F 1:0.11 WIx] ¢F 1:2, ¢k 1:0.11 WA oF 1:1.5, oF 1:0.11 W= <k 1:1, ¢k 1:0.11 WA 1:1
gk ok 1:0.11 WX ¢F 1:0.9, <F 1:0.11 WA <k 1:0.8, <F 1:0.11 WA °F 1:0.7, °F 1:0.11 Wx] <F
1:0.67, °F 1:0.2 WA ok 1:3, ¢ 1:0.2 WA ¢k 1:2, ¢ 1:0.2 WA ¢k 1:1.5, ¢ 1:0.2 A <k 1:1, ¢F
1:0.2 WA 1:1 mwk, <k 1:0.2 WA <F 1:0.9, °F 1:0.2 WX <k 1:0.8, <F 1:0.2 W#] <k 1:0.7, °F 1:0.2
WA ok 1:0.67, °F 1:0.25 WA oF 1:3, ¢F 1:0.25 WA <F 1:2, <F 1:0.25 WX ¢k 1:1.5, °F 1:0.25 A
oF 1:1, ¢F 1:0.25 WA 1:1 mwk, oF 1:0.25 W®] <F 1:0.9, °F 1:0.25 W1x] <k 1:0.8, ¢F 1:0.25 WA oF
1:0.7, °F 1:0.25 WA ¢k 1:0.67, <F 1:0.3 WA oF 1:3, ¢F 1:0.3 WA oF 1:2, oF 1:0.3 WX oF 1:1.5, ¢F
1:0.3 WA oF 1:1, oF 1:0.3 WA 1:1 \uk, oF 1:0.3 WA oF 1:0.9, oF 1:0.3 WA F 1:0.8, <F 1:0.3 W
A ok 1:0.7, °F 1:0.3 WX ¢k 1:0.67, <F 1:0.35 WA oF 1:3, ¢F 1:0.35 WA ok 1:2, ¢F 1:0.35 Wx] <k
1:1.5, °F 1:0.35 W= <F 1:1, <F 1:0.35 WA 1:1 wwk, oF 1:0.35 WA <F 1:0.9, F 1:0.35 WA oF
1:0.8, ¢F 1:0.35 W= °F 1:0.7, °F 1:0.35 A °F 1:0.67, °F 1:0.4 W= °F 1:3, °F 1:0.4 WA °F 1:2,
F 1:0.4 WA <F 1:1.5, <F 1:0.4 WA <F 1:1, ¢F 1:0.4 WA 1:1 vqk <k 1:0.4 WA <F 1:0.9, ¢F 1:0.4
WA ok 1:0.8, °F 1:0.4 WA ¢F 1:0.7, °F 1:0.4 WA ¢F 1:0.67, °F 1:0.43 WA ¢F 1:3, ¢F 1:0.43 WA
oF 1:2, 9F 1:0.43 WA <k 1:1.5, ¢F 1:0.43 A <F 1:1, <F 1:0.43 WA 1:1 mwk oF 1:0.43 U]=x] oF
1:0.9, ¢F 1:0.43 WA ¢k 1:0.8, ¢k 1:0.43 WA 2k 1:0.7, <F 1:0.43 WA ok 1:0.67, °F 1:0.45 A <F
1:3, °F 1:0.45 WA ©F 1:2, ©F 1:0.45 WA °F 1:1.5, °F 1:0.45 WA <F 1:1, ¢F 1:0.45 W= 1:1 w9k, <F
1:0.45 WA oF 1:0.9, ¢F 1:0.45 WA <k 1:0.8, oF 1:0.45 WA oF 1:0.7, ®== ¢F 1:0.45 W= 2k 1:0.67Y

T o, ofd AFHA & = Ao,

Wl o Faelo] glold, 4] AFE wuhe, 4Y] B W 4] SuES A4 wER wgets gom
A, oEdare] AEgel we WA R SuEe] FHACR A% ARl we wiS B Adstn, B
AAH AHA, Fe AR, 2 37 F NS e 4D F Aok,

29 9 FAAe] glolA, B7] AFE wme WEgel $5F AU F AUk
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o7 R 1E A RES 0 WA 1009 1088 SISk, ol F, 4] EgEel Woleds 1 alE A7)
S w% galE W7bA BEAE o] gste]l wulste] BAid-4uE §L Az,

E 1
BE [ erdael Al &uEe] A SulSel Am/ehdie] 43
SrE | @ea
1 1 0 0
2 0.9 0.1 0.11
3 0.8 0.2 0.25
4 0.7 0.3 0.43
) 0.6 0.4 0.67
6 0.5 0.5 1
7 0.4 0.6 1.5
8 0.3 0.7 2.33
9 0.2 0.8 4
10 0.1 0.9 9
11 0 1 -

2) SEBS(styrene-ethylene-butylene-styrene) 7|3 Az

-1

SEBSE 300 mg ml 9 Trg =
perfluorodecyltrichlorosilane(FDTS) A}71% 4
30%)8ke] A&A SEBS 7)9S A%k},

F<ll(toluene) el PSR SEBS LHs A Z3FA ).
G A 2lE fglol SEBS £9S ~¥HY 9w dAHE (70T,

3) Bdabid-EHE uhe A%

RN

) A e 3
AgE 5 k. oE Bol, 89 ¥4 F A% $Y 224

AAe] 20 Bddbid-EHE AF e 2de AS

PEDOT:PSS/Zd (zonyl) /@@ Zeto] Z(EG) A Aol @dit:d-&H|E A& uhet ¥4

1) PEDOT:PSS:Zd FS-300:o€alZeo] & & Az

PEDOT:PSS(CLEVIOS " PH 1000 grade, Heraeus Inc.) €9 thu] 10 wt%e] %4 FS-300%} 5 wt%e] o €@l Za}o] =
< PEDOT:PSS &3 &3tetar, Bej2E of&sto] 1 ARk &<k wukasitt.

2) PEDOT:PSS: 2 elddlZto]&/ehdshid-&HlE Hah vhh A=

Arel 1-2)9F AT A oR AFA SEBS 71w AlstaL, WV-2E0m 1 AZE gk AT, 719 ol
PEDOT:PSS: %< FS-300 oﬂ%@%ﬂ%ﬂi fAs A3 3y 2 AAHY(70C, 15%)Ee] PEDOT:PSS:%d FS-
| ke ATk, o] %, Adr] whak Qo) AAd 1-1)3} g wAow Az
}\ ==
= S

300: B2 eto] F
ghdthd-&rlE S90S T 7= AR, AFAE 7= PEDOT:PSS 7k A4 1

°
A% e AR
PEDOT:PSS/p-MIM:TFSI A= ol &dit:d-&H|E A3 ure J4

1) PEDOT:PSS/p-MIM:TFST &< A%

pMIM:TRSIE o] &4mo] 33.8 mg nl © HE= F7keli, 10 2 E<k wwkale] pMDLTFRS] £

ZW3}gich. o]%, PEDOT:PSS(CLEVIOS  PH 1000 grade, Heraeus Inc.) oz} 247] &1 PEDOT:PSS/p-
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21% (as prepared)
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e
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ERit
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¢SOI‘ = 1
(Sor only)

As prepared
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In air

g

Cracks

Dry condition
In N.z
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Sor only
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0r @ @ @ o
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wt fraction of d-sorbitol
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1000 2000 3000 4000 5000

Spin coating rate (rpm)
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Adhesion force (N/cm)
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O
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(o x

Adhesion force (N/cm)
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@ 90° peeling
@ 180° peeling
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|
% % %: Hygroscopic
I regime
d |
TA only : Sor only
/ | \
|
o : 2 000 00
00 0.1 02 03 04 05 0.6 0.7 0.8 09 1.0
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o
0

o
»

wt fraction of d-sorbitol

@ 90° peeling TA:Sor =0.6:0.4
- @ 180° peeling
L §““\\ o
— 0
1000 2000 3000 4000 5000

Spin coating rate (rpm)
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(paJedasd se)  (pasul NDV) IS4L:NIIN-d

IS4LININ-d IS4L:NIIN-D /SSd:10a3d

/SSd:10Qa3d /SSd:10A3d pasuli-NDV uo
pa3e0d 10S:y |

>

£=40%

> <

€=30%

> <

€=20%

> <

£=10%

<

As prepared
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