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g Al Al

FrHY
ATE 1

S AE EFst= PAAE o] &3 3k 7|4 2R (iCVD, initiated chemical vapor deposition)g ©]-&

3 uE2F 7+t M &A| (Pressure Sensitive Adhesive)@] Az :

(a) iCVD WkE-7lel 71AE AAZIAL, JHAIAS] EA] stell 7] 714 el Ee] &2 ofwl7](trialkyl amine
group) HE dto]==A]7](hydroxyl group)E E3Hal= 3

o]= z+&7|(alkyl halide group)E F3sl= AAA A=
GFA o] FFHAE sk G ¥

=

|(epoxy group) F& &7 sz}
37] QA G e v A=A

2
AV
ol off
—_&4
)
2
>
>
N

(b) 271 714 7ol @4 - S&d TTdAE A2l Fsr7= 9.

AT 2

A1l helA, 7] A kA=

L]
L]

X [
T=

(4714, X=Cl, Br =

rr

[o]aL, n 1~10¢] Ageolthel A& 5H oz sk At 3 A2A A=y,

AT 4

A1ge] QA A7l AAAIE sEA 3 UA] e 79 B SAlo]=(peroxide) 3%
(benzophenone) 3FEE TAH oA sl o)A Aely

1
s
=,
BN
é_l“
rr
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o
[55t4) 5]
HO-O CH,
HsC o-° CH,
HsC ©0-OH
(3514 6]
CH,

CH; °
[5}84] 7]
o
,O.__CH,
0" K
©)( cn‘j"’
A7 5

A1 oA, Ayl A

= &A= NN-tEdotr]eold  wWEta e o] E(N N-dimethylaminoethyl
methacrylate, DMAEMA)o]ar, A7l ZAXA o

CEA) oIy, A7) mEAE= 3}

° i = Eﬂ 0] E_(Z Chloroethyl acrylate,
E z] 3
=

(3}38}2] 104 10 < x <60, 40 < m+n < 90, m + n + x = 100°|t})

AT% 6



S550dl 10-2037335

;A GdFA = 2—3}°]E%A]01]% ol H ¥ o] E(2-hydroxyethyl acrylate, HEA)o]aL, AF
ycidyl ether, AGE)o]W K Ab7] mEx}E= 3}stA 282 FA|YH

gl
-
= AL ERow e uia g @2? Al Zﬂ I

AT 7

A1) dolA, A7) EE 4 ol 7| (trialkyl amine group) WX dFo| =E A7) (hydroxyl group)E XE3s}
= A weEA e} o] Z A 7] (epoxy group) B &7 &dglo]l= #-g7](alkyl halide group)E ¥3sl= AR
A dEFEA e FEJ(EN])E 1:1.0 ~ 5.0 9 AL EHo=z st u A 73t A Az,

A3 8

rlr
-9,
ol
ofj
ofl
of
o
24
ro,

AL gdelA, A7) FEFAL AW FERA, BF IFTPA, TULE TERA =
=}
:

ATE 9

A1l QojAl, Ayl mEA 7+t AZAS FAE 50 ~ 1200 nm ¢ AL EAoZ = mEA 74 HEA
A =1

A3 10

Aol dolA, A7 71A= fr2l(glass), LEA(polymer) B FS(metal )22 FAH oA AHE= A
ERo R e mEA A HAA Az,

ATE 11

A1kl ol A A7) dAE GAE 90 ~ 120 T 2% ZHA FyPHE AL EQ o7 o niA g A

A3 12

Eg &7 o}717](trialkyl amine group) T 3Fo|=F A7) (hydroxyl group)E XEgsle J A G|l o
Z A7) (epoxy group) T &7 dlol= A7) (alkyl halide group)E X3l WAA A GEkA o] F53HA)
7} Z1A) el S& e Y,

A7) A A= N N-tuEolr) o el wWela g o] E(N,N-dimethylaminoethyl methacrylate, DMAEMA)©]
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g 2-FR2od ol g o] E(2-chloroethyl acrylate, CEA)o]™, 47| ¥ A= 3}
° i

(3}8h2] 104 10 < x <60, 40 < m+n < 90, m+n + x = 100°|th)

7% 13
A
AT 14
AHA
AT% 15
24
27 16

Eg 47 o7 (trialkyl amine group) HEX= dFo]=ZA]7](hydroxyl group)E E3dt= A kA 9b o
Z A7) (epoxy group) HE &7 datol= Z87](alkyl halide group) S F3Hete JAAA kAo 353
7} Z1A) Aol FE o] QlH,

1= i/\]Oﬂ‘% olmd# o] E (2-hydroxyethyl acrylate, HEA)o]laL, Ab7] HxzpA] o
olEl(allyl glycidyl ether, AGE)o]™, A7] ¥EA= 3}8h2 2= J/\]E]‘: AE EHS

stst4] 2]
fal [=l o

AT 17



[0001]

[0003]

[0004]

[0005]

[0006]

[0007]

[0008]

[0009]

S550dl 10-2037335

A28 EE AL6F oA, 7] BRAL FAZ 50 ~ 1200 91 A B0 = wpAl ek GHA

127 == A6l oA, 7] ZIAl= Frel(glass), aLwAH(polymer) B w5 (metal) o2 4 H ol A

B aye JfAAE ol &g 38t 714 TEH(ICWD, initiated chemical vapor deposition)& ©]-&3%k LA}
7Fet M ZA| (Pressure Sensitive Adhesive)e] A|ZHHo] #3 Ao 2 ¢ AAMsiAlE AdA G 4
A GFA D JAAE A T v AlA eF2 FAdAE tgst JAe] digk 5% & e 9 okt

oy o

230X 9 3 AGS 7= 224 A AHAE Alxzshs Wl #d Ao,

HAAL A BB Wol 2ol B Fo shtolth, A4 &l BAW, vl oE 5 ChER A4A)
] n }

A2 Sof JbEa, frash Aes A A4 LA vole R YBES Q] 98 Be o] ofofx
3 EF e A4S AT Ee FHED AW 48 AHUL e Ame Fee BRA A
)

71E ol ol &H ' HEAAY F

A7 ek, wekA gEAe FAZ Foli Ao] g Fasteh

Y AT FE BALL UM S FAZ e AAA AR 2P BFAAW FHo BA
U Hew= 7|3 34 5 2 EAHAS 7HA 3L vk(Naganawa, S.; Nishijima, K.; Hagihara, Y.; Suzuki,
Y.; Nagamoto, K.; Kondo, T. P-92: Encapsulation Adhesive Possessing High Water Barrier and Low

Corrosive Properties for Flexible Electronic Device. SID Symposium Digest of Technical Papers 2014, 45
(1), 1332-1335).

79t H & A (pressure sensitive adhesives, PSA)7F o8] H&A Fo| thgsk 710 A& 7153 HAAZ A
Zywlo] sho), 7 Aol B=Ha1(soft) AEHAM 3 (viscoelastic) 5L T3t 7A1E Eol=dl &3kl

AHNAL AAY GID AAES BANE 2 ARA) fA9L FAG L
Hale] LEAGsticky) AL FHoR 2P L A% I AAE olwl Fol o ,
A G718uel Aok ASS Roltd FL BAR 2 & Y. el PAE v g
WA EE AHGL A Sh= A el ol

HEA Al A = e EAHS Azl ARgEE &k H kAl ok of5-7Hd (outgassing) wA|0]
o dE 5o &ulE o] &3 HHAAE o8t AALA FEZe] A& st AG olxrHdom <l HAAA
o] &£ARS oF7])3t}(Czech, Z.; Butwin, A. Development of photoreactive UV-crosslinkable solvent-free
acryli pressure-sensitive adhesives coated at room temperature and used for removable and
repositionable self-adhesive materials. Polish Journal of Chemical Technology 2011, 13 (1), 31-34). &
s ol &3 HAAE 71 &WE 9 mykE Buldd oF HAFAQ EAR 7AAL Avk(Czech, Z.;
Wesolowska, M. Development of solvent-free acrylic pressure-sensitive adhesives. European Polymer
Journal 2007, 43 (8), 3604-3612).

olef, R WS AV FAFES Ay fste] deo wEI A, MAAE ol &3 st Y T
(initiated chemical vapor deposition, iCVD)S o]&3dle], Er] &4z o}7l7](trialkyl amine group) =+ 3}
o] =51 7] (hydroxyl group)& XEFHsh= XA wEFAel o] FA17](epoxy group) Hi= A defol= 287
(alkyl halide group)& XE¥3}= AAA dFA o FFFAE FAAste], vl g, &wjE 24 &=, &

{

_7_



[0011]

[0012]

[0014]

[0015]

[0016]

[0018]

S=50ol 10-2037335

vt 1% e 7iAE Y 7 e 1A Ay AFAE A ¢ de As sk, & dHe

B o o] B JPAAE o] &3 3 7|4 Z2W (iCVD, initiated chemical vapor deposition)& ©]-&3&}o]
k2 FACAM L theFst Z1Ae gk Sk e 9 gekst 249 s A S A 2R g%
HAAE Azt WHE ATkl ATt

= 2o v 542 g2 FACNME vdd vAel ti e A 2 g 230N s A7
q

e e DR g BRAE Al v,

HA 9] s E T

A7) BAHS dAdey] fste], B aHe (a) iCVD ¥Hg7)o) AAE GXAIF 3, AR EA4) ol A
Ao Eg] & oWl 7| (trialkyl amine group) HE¥ dlo]=EA) 7] (hydroxyl group)E EZastE 3A)
o} o ZA]17](epoxy group) = ¢ dete]= #-&7](alkyl halide group)E EgHate= I HAHA ‘%%h]
ato]l A7) A dFA et 7] HAA ‘;}&iﬂg] TEFAE A Al H (b)) 7] 71A el F

N

14

A
T
S

I
o

2

=
=

oZ:

Z&E TTIAE dAgste] F3A7E GAS E3EE HAAES o] &3 33 714 F2W(ICVD, 1n1t1ated
chemical vapor deposition)< o] &3k E—Erl} 7Fet A 2HA| (Pressure Sensitive Adhesive)®] A|ZHWHS AF3h

o},

Hodhge gl Ed 47 opilY|(trialkyl amine group) Fi= o] =FA]7](hydroxyl group)ES ¥§3= 3
Nz cheEA 9} o ZA) 7] (epoxy group) i 7 sefo]= 2HE-7|(alkyl halide group)E ¥ 3$Feh= I AAA
FA o] FFHATE 71A Fell Tl ' TEA e AAAE AT,

2o a7

wowe] 2w, ANAE o8

o B4 GRS FAR, AT glo]l B A FUsA AAAS

o ABAHolY I Aelw AT AA P BHHL 7
st o A, B 9 % B

2w g4 ARAL FAT DAL ABPE FLF TL T A0E ST,

Rl

A AE o] &3 348 7|4 F2H(iCVD, initiated chemical vapor deposition)ell ©3F =} 7+et
12h4 4 4o WAYUSE MEFHoR EAS mdolt),

T 2% B g wEt MAAE ol &3t 35 V| TAHES ol&st HAAE TSt HAAA (a) 2]
FZ3HA p(CEA-co-DMAEMA) &) #A =} #3347 (X-ray photoelectron spectroscopy, XPS) Ni, T3 E AHE
(high-resolution spectra); (b) TAE FFA p(CEA-co-DMAEMA) 9] 3dx} E337](X-ray photoelectron
spectroscopy, XPS) Cly, LN = ~FEH(high-resolution spectra); 2 (¢) T4E F5EA p(CEA-co-
DMAEMA) ©] FTIR(Fourier transform infrared) 2=3EHS yEldl To|t},

E 38 B wdgo| w2 F5%A p(CEA-co-DMAEMA) Z wHE Hz2kA o] 71A1A EA ¥ DSC(Differential Scanning
Calorimetry) ®HE Z3 7 o] £X%(glass transition temperature, Tg) 41 ZAT=E, (a) AY BAE
£2 eFdE (Loss modulus) (¢) tan 9; % (d) TgE veld EHo|t),

~
o
~

(Storage modulus);

T 4= 2 2o 2 HAA p(CEA-co-DMAEMA) &) AFS- 7 8h(post—curing) HAS T3 B4 WIE 33h4 o
2 B8 A2, (a) FF5EA p(CEA-co-DMAEMA) 9] 7}ul%=(cross-linking degree); (b) AFF Zd3}(post-
curing) A —?9] AR 47 nej = AFEZ(XPS high resolution spectra)e] W3}, 2 (¢) AFF A3}
(post-curing) Aol HzAY &EZ2 9lo] wWE gz W3l DSC(Differential Scanning Calorimetry) 4]

& Ve =Rl



[0019]

[0020]

[0021]

[0022]

[0023]

[0024]

T 5¢ B Wy w2 Al p(CEA-co-DMAEMA) 9] 2 AEE Yehd ASZ, (a) A Z=(Lap shear
strength); (b) &) ZF=(peel strength); (¢) A% ZA3F(post-curing) Ao X wa} Q5= A2 A
=

7k E(d) JEA FA e vk E(peel strength)E YERH =W olt),

% 62 2wty wE H2Al p(CEA-co-DMAEMA) 2] (a) thFsh 7]Afel it H==; (b) 13 cm X 10 cm9 tiH
Ao el "z, 9 (¢) FH}E(transmittance)S YERH Z=wolt),

T 78 B do] wE HZA p(CEA-co-DMAEMA) 2] thekdl 7oA e] ot AdS A3 2= (a) FEAY &
3t Z7(humid condition)ollA]e] 338 <t A (bending stability); (b) 94 <FHA(flexing stability);
(¢) & ¢r8A(solvent stability); % (d) &7] FoA9 A <A A (storage stability)S UERH o]

A (a) F4¥

o 2wy wel AAAE ol&F A%t V1Y AW olgete HFAE T B
7 ] ) FAE FEFA p(AGE-co-

= 8
3%%A p(AGE-co-HEA) 9] FTIR(Fourier transform infrared) Z=FEZH; 9 (b
HEA) 9] HZZ}(contact angle)S YERH Z=Holt),

2

9= E o] 2 (a) T3 A p(AGE-co-HEA) 9] AFE A3 (post-curing) AL E3F 4 W3}
2 323 FTIR(Fourier transform infrared) =HE=; L (b) v¢] Z%=(peel strength)

HTo b
e
o

it
T
o
[ ]

YgE HAsh) et FAEA E
2] AoEA ke 3, & BAAdA AL

5
A Hem AR oldd FAHew ol =
Ay 2 olaje] Jl&a: A9 MW B JE RoplA 2 deA

71& okl
Aol A ALE-

Aotk

oAl A= &7] o} 7] (trialkyl amine group) T o] =FA]7](hydroxyl group)E E3Hel=
Aok o ZA 7] (epoxy group) Hi= &4 stelol= #&7](alkyl halide group)S E338h= 1HAAA]
2, WAAZ o] &3 338t 714 ZZA(ICVD, initiated chemical vapor deposition)g ©]-&38}o] FE=X
Az ﬂ(Pressure Sen51tlve Adhesive) & A|xdte= AS, b FAMAME thkst 7)Aol thak 98 A=)
thFet oA el 9 ?l AGgAE 7M1= e Feladint. i §4& ol &3t d3dA =4 H&S
1S 28 Jdvh. 7 A7, d2eA d2A(tack) dv HE
7]7<H"é—°ﬂ £ AAEE /A, dUAqAAE A& d F de 7heAES gelskith. 50 nne
gk whe] Z=(peel strength)E 7FAI™, 120 CellA 59 &2 AMS- 4 3H(post-curing)
B} &2 uhg] % (peel strength)E 7 AL elskgict. thakst A A 548 AL
frde(flexible) 71Ale A&3 & S el
k)

Ll

FXL 1,
ol of
1

rr
o

mlo o i oY ol g

ol
é_ﬂlm

oxl rlo oo
[0 o i
N,

S E

94
EEN

e

ol'

::ggggmx@mgggrm
PJL
X
B‘rﬂrd

)

(iCVD, initiated chemical vapor deposition)®]¥t 7|’ (vapor phase) o 2
o de 93l &dste AAIA (initiator)7F 12 A F3F 9§ (free
2 FAE 9heb(thin film) FElZ FAdsHe oo

N
o
)
av
off
%
g
S
S
S
=
@
2
o L
o M2
©
=
l

S 3o = ocq
T o = 1= = T o=,
Al e e A Ls—xg— GETd Sol AT 8T Ao, W olel B 5 ABHE s
W LE7E 45T olekR §A57) wRel lwe] R Tof WA 2 e S| et

wEbA, 2 EEE d BFA, (a) iCWD w7l 7S A TIAL, AAAIAL] EA] skl &T] ZIA el E

? & olHl7|(trialkyl amine group) Hi= 3Fo|=Z=A17](hydroxyl group)S X3oFsli= A A9} o =
A7) (epoxy group) Hx &7 stelo]= ZF&-7|(alkyl halide group)S XT3l HARA GFAS FFdle] A
71 JEA dFA e F7] JAAAA dFA Y FFFAE st @A E (b)) A7) 71A el 344 - SEE

TEHAE A g5t oﬁ]r] 7= dAE E2¥EE AAE ol&T sE 7 FAWCW, initiated
chemical vapor deposition)= ©]-&3%F a1&AF 7+t 5 2HAl(Pressure Sensitive Adhesive)®] A=W Hol| st
ot}

Boutgo & #dHoA, Ef &7 olWl7|(trialkyl amine group) EE FO|=EA]7](hydroxyl group)E
grob= A Aok oA 7] (epoxy group) Hi= A @eko]l= 287 (alkyl halide group)E E¥sh=
ARA dFA L] TFFATE 71A el F2E = adA 7S A2 Alel #ak Aot

RSt



[0025]

[0026]

[0027]

[0028]

[0029]

[0030]
[0031]

[0032]

[0033]
[0034]

[0035]

[0036]

[0037]

SS=50dl 10-2037335

Hodbgo]l o Arjde] mEaw, Ar] A 2 AFAE 50 mY ¢Fe FACNAME fEl(glass), IaEA
(mymr24%%mMM)%QEHﬁ}ﬂﬂﬂt%k%?&%ﬁm” 7FA 9, %53 27 (humid condition)el 4]
o] #3 <otAA(bending stability), 94 <HA flexmg stability), &7 <¢F8A(solvent stability) %
7] FollAel A A (storage stability) 23 Ao Folatgi}.

o
—{o o,

o] v Aol mew, 7] nEF 3G AFAE 3 dHelvt =X9 Fdg-oll 12 N/26mne] xS v

H T
}=(peel strength)& 7MAl&= 7HA B2 Fzgo] 943 AS U5,

ol rfz

2o slojAM, 7] aEAE AA GRFA A1dFEA e A FFAR]D A2dRFAzE A% T

AE ot

oo glojM, Ay A dEAE gdud S g e vd(vinyl) EE oFaZ™b(acryl) EE HE
o}= ™ (methacryl) 7] S F3et, 34| (nucleophil e) Aas ¢ Y= Ao, nEFHAE EF 44 o}

7] (trialkyl amine group) =¥ dlo|=EA]7](hydroxyl group)E Edtsls 3tEel AL EHo=r o 4 9

womge] Qlold, R gRAL a2 e welA duE 4 glen), ol A@HE AL opr

#I g %

2oty QlojA, A7) HAAA A= vd(vinyl), oA (acryl) H+ vERolAH (methacryl) 71 & X8
sta, XA A (electrophile) 9 & 4 Qe Ao, ulgA3AE o &A1 7] (epoxy group) Ev &4 e}
ol= #-&7|(alkyl halide group)& sk 3heh=sl s 2@ 5 9o

Jm o
N,
(o

2ol Qlold, AARA] GAE Gl TAHE A AuE & o), o A@HE AL otk

(01714, X=Cl, Br Hi= To]aL, n& 1 ~ 109 Aolth)

2 owgo] wpgEe AAjdelds,  EA dEEAE N N-tudoludd HEla o] E(N,N-
dimethylaminoethyl methacrylate, DMAEMA)$} ZIAX}A] w2 2-F 228 ol o]E (2-chloroethyl
acrylate, CEA)E o]&3to], A7) miEA= 317] 38 12 ZAH« 43 dEFS Lt 35FAE 34

s,

[3}sh4 1]

_10_
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omn

[0038] (38h2) 194 10 < x <60, 40 << m+n << 90, m+n +x 1000t}
[0039] A7) geka] 19 kgL 3lr)9f ),
[0040] [WF8-2] 1]

. T o k=t er :
l\ |CUD Thetmal curmg L oy
& no o+ o ) \] ;
I\ pnlymenzalmn H ,gg ag :a._.
| , , \1 r

* e 7 fdll\\ DT,]IJ DVD ﬂ}“\
Tt I‘-~|-f"f:l--/f#.n

PICEA- co- DMAEMA) Crosy-linked pCEA ro- DMAEMA)

LEA D2 ERA
[0041]
[0042] 2odtwol Tl E wghFsE AA|deM s, A WA R 2—5}01‘:E/\]°ﬂ% ol g o]E (2-hydroxyethyl
acrylate, HEA)9} ZAAA w2 o ZFFAIY o E(allyl glycidyl ether, AGE)E o] &ste, A7) &
A= 817 3ek 22 A EHE FEEAE A5
[0043] [3}&+4] 2]
W{\//]‘
\i} \'@ \‘o
— % X
<
£ r
‘; GH%
s P o
cm
[0044] i
004s] 37 BEA 29) weAe slsh
[0046] [¥F-S-2] 2]
A
Y
s — {
/(_ +H_’/§J THR 'U : i Thersmal curing v g b
J WVE Polymerization /_/ g\ =90 "t ‘\? 57?
AGE HEA PIAGE-co-HER) 1=(=(
L
[0047] ] Crosslinked plAGE- co-HEA)
[0043] = oddge QlojA, A7) JAAE gEkA 3 LHZ] 5}5“3. 79 | ZAlo]=(peroxide) 3E 2 WERIH=
(benzophenone) 3+aH2 2 TAE oA a1} oA} MelE 2= glor}, oo A3hE= AL ofyr}.
[0049] [8}sh2] 3]
o]
0,0
O

[0050]
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[0051]

[0052]

[0053]

[0054]

[0055]

[0056]

[0057]

[0058]

[0059]

[0060]

[0061]

[0062]

[0063]

[0064]

[0066]

[0067]

[5hs}4 4]
et
LO._CuH
C1|H23 o \rr Ao L
o
[sFet2] 5]
HO-O CH,
H
i€ o CH,
H,¢ ©O.OH
[sFet2] 6]
CH,

ool glojA, Aby] B &7 o}dl7](trialkyl amine group) HEX dFo]==A]7](hydroxyl group)E

of
s

A EE olgT T AR

o

SS50dl 10-2037335

(R
2 o

o
sk WA dFA| ok ol EA]7] (epoxy group) H= 7 deto]l= #&7](alkyl halide group)E ¥3tébe=
AA A L] FARF (=D = 1:1.0 ~ 5.0, whEAslE 1:1.0 ~ 1.1 Q1 s S3o2 & 5 9l
B olojA, 7] #edAe dY T5EA, BS A, a2gZE
AL BEQow & 9y
& ol Lol anwAk A A HAS FAE 50 ~ 1200 nm Q1 A& 54
= ol Slef #

A, A7) EHE 9AE 90 ~ 120 CY 2% ZAdA, vl

2 Ao glojA, miEA #Y AFAE fel(glass), ZEAHpolymer) ¥ =
8= sl ol A A& AS 5oz g 4= Q)

ofst, MANE Fatel B wWL Us A Austad @ ol A
AR, o et olg Aol osf AddE= AR 4
[e] =z [e]

FTFA p(CEA-co-DMAEMA) 9] 3}3ta ZAL iCVD wk&7] Wol FA=HE
rate)E vlPA 2Astth. pCEA &% Z2] W (homopolymer), pDMAEMA &
CEA:DMAEMA = 1:1.1, 1:2.0, 1:4.49 #3u)e TZFAS A,
pC1D1, pClD2= W3ttt Fol s dre #

1 a3
30 C2 frxstglon, AAAE Suz2z fafstr] s deE ke 13
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A= 110 ~ 120 T &% =4

Z(metal ) o2 FAE FolA A

AAiARl =] (flow
2 & A =24
fregrlel wEk pC2Dl,
200mTorr, 71 &%+
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[0069]

[0070]

[0071]

[0072]

[0073]

[0075]

[0076]

oin
J
Jm
Qﬂ

10-2037335

#£ 1
Atoriie (%) Copolymer ratio
pCl Copolymers
ol [ C Lo o LIRAAL N A
[l | [CN ) a4 54 211
(=10 A | 337 7T L0 2a
[ S Lel HO1 P R

& A o 1
Al p(CEA-co-DMAENA) o] 31814 =4 #4

ol

= 20 ek ulel Zo], R EZ | (homopolymer) Z TF A9 384 ZAHE Folslry] 9] FAA B3
71(X-ray photoelectron spectroscopy, XPS) #4S s}y, A3 oA (binding energy survey scan)<}

Nig 2 Cly, 233 E 2 EH (high-resolution spectra)S = 2(a)9} = 2(b)ol YERNY. = 2(a)9] N2

T s ~FdEHe YeRd vhel o], DMAEMAS] 3|7} S71845 No| 33 ZE(peak intensity)”} 57}
3, = 2(h)9 Cly,9 2= ~FE- yehd nle} o], DMAEMAS] F3R|7F S71E<% ClY 93 Z=
LR

P

(peak intensity)”7} 74AES eldt 4= vk, FHx 37 (X-ray photoelectron spectroscopy, XPS)
BXS E8 ¥=FAS TASHE CEASF DEGDVEY] FAu| S AXtalg i, ol # 1o vehd wpel ),
T 2(c)dl ERE ule} o], pCEA TR ZF W, pDMARMA SR Zgwe} FZF3A|o] FTIR(Fourier transform
infrared) =9 Ed BAS Agstgdet. BE R 662em o oA (Clo] HFEE ~EdA ne 33
(stretching mode peak)S X1, o] 93 ZFX(peak intensity)= DMAEMAS] A A<l f3ko] Frlddr= 7
zakginh, Ea 2764cm o) FANH 32 obwl7|(trialkyl amine group)dl IFHE AE
(stretching mode peak)S X3, o] ¥ Z%(peak intensity): DMAEMAS] Atz el f-3Fo] Zrist=E &
Vet o zAo] 2AEFAL, dFAe e v)TA e

S & A

it

fi
%

K
oy
%
—_>‘4",
=
2
ot
Lo
»

H A9 2

T A p(CEA-co-DMAEMA) 2] 71A1H E4 2 Tg #4

= 3l uepdl mpel o], oy x| FF A p(CEA-co-DMARMA) &= wh= REPAlS] ZAA A3
DSC(Differential Scanning Calorimetry) *#H& &3 8 #o] &% (glass transition temperature, Tg) i
A& 3 Th. #H&24 (Rheology) 412 B3l A% w44 E(Storage modulus) 9t =4 ¥4 E (Loss modulus) &
< F3t o= ZddA JHF £ FAAAR 9L A AT = 3 (a)9F (b)el dERd bhel Zol,
TS 4A p(CEA-co-DMAEMA) & x/d& Zd3o met edE(modulus)o] EEtAl= AS &<leksich. pC2D1edA
74 2 A% A E(Storage modulus)E 7HAI M, 2 tan 0 (tan @ = Loss modulus / Loss modulus)E
7 2 &4 B E(Loss modulus)E 7HATE. ol & 3l 71AE &AL b £ AW FERES 7T
a2 FF g 5 dg. £ 3 (d)ol YEld mpel Zo £ Fl% pC2Dhlo] Tg7t 7 sto} A2 (tack) A=
Jdo] 3712 FFFA FolA M Ak 5 & Uk

—
0
it
i)
l

w el me HHAE s A (tack) e AR =2 o2 (physical) £3L, AH- 4 3H(post-
curing) ¥8E& T3 SEH o Z(chemical) B 5HE 7P ok = 4x A=A AR A SH(post-
curing) & % =4 WIE gy om EME slojtt. = 4 (a)o] YERE Hiel o], thFd 2AES ZEe A
AAES] 2 2xolx9] sk (curing) B4 § 7Filk(cross-linking degree)E& T-aX.9kal, pC2DlellA] 7+
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[0078]

[0079]

[0081]

[0082]

[0084]

[0085]

[0087]

SES035l 10-2037335
%2 7huk(cross-linking degree)E 7M1= A dskqltt. o= oA AF@xel plablellA F+ kA7t
1:1 Bl &R Eo717] wiitel AR A 3H(post-curing) Aol 8F8H4 WHE-(chemical reaction)e] Z dojwdtrial X
AATH. &= 4 (b)oll vehd nie} o], B BBy mayE A EZ(XPS high resolution spectra) 23}
2 BW AME A (post-curing) I el N9} 1 FA(peak)7} FAW How Hol AFE A (post-
curing) Aol WFEZ ¥kS-(Menshutkin reaction)o] Aot Ao 2 FFHETh A 7IAE = 4 (c)d YERG B
9} #o], DSC(Differential Scanning Calorimetry) #21S HW A% A 3}(post-curing) Aol H2A 2L &
Fol wWE I ®Wbd I 9A(peak)7t TAZTE ol A FIbolx wlFEZL 8RS (Menshutkin
reaction)e] dojwktial FFuaL, 2/A Abe] S (cycl e)oﬂfﬂt g o] yEhuA ke ol WwER
WS- (Menshutkin reaction)©] 1WA Alo]Z(cycle)ol s E5F U 2d Ao e el A Getta fFE)

4 Al o 4
A2 A p(CEA-co-DMAEMA) o] A&t & =4

At Z=(Lap shear strength)e} ¥He] Z=(peel strength)E = 5(a)9} (b)oll veld nle} & Wiglog =
ARk, = 5 (a)ol et uke} o], A ZF=(Lap shear strength)2] 39 A% A 3Hpost-curing) A3
o =& #Es 7= AES IR, AR AsHpost-curing) A Foll= Al 7 FZAA A =S FAE S
7HAE= Ae gelakgitk. = 5 (b)el yERd ukey o], ¥ F=(peel strength)®] A5 AFFE A 3H(post-
curing) Aol Al 7HA F&A EF e F2YE 7HEd, ol A& (tack) e AL ZAIRE, HAHA
ko] Az ZF%(cohesive strength)7} W& A2 f-FHTh. AT AFE 3 (post-curing) ZHFE §3l w47
EZ WS- (Menshutkin reaction)& %38k Aol A 7[x H&A 25 =2 vhg] ZF=(peel strength)E L}E}
witk. 53] pC2D1el A 58 &<t 120 T4 AbS- 4 sh(post-curing) #+8E& 71A™ 25 N/25 mme] ¢+ wheg] 7
S(peel strength)E Zte AL FRI8IGITE. o]& 3}8HA wh-§(chemical reaction)S &3 AT A& 7
T (cohesive strength)7t &dd Axetal fFHTt. & 5 (c)d WeERE wkel Zo], AMF A sk (post-curing)
Ao 258 FUYFEF 9 & 2 Akl Ao AL Gl on E 5 (d)el WERd vkel o], 50 nm
olFH 1.2 mo FHEA F T =2 AHEE dEt. 53] 308 Bk 120 T AR A sH(post-
curing) IAES AX™ 50 nm FZA FANAME 35 N/25 mme] =2 HAHS 7= AL &3],

Al o 5
A 27 p(CEA-co-DNARMA) ©] T}erst 71Alel di3h 2] =4

2 o] M2 FEA Y] gk FACA S tvYke v Al uig HAEE AU, E 6(a)el WERT Hiep 2
o], 2l (glass)olMHE A (pol ymer) 7183 dEo] FE(Cwy uk(Invar) 9t 2& F(metal) A<
o A F& FFAEE A= AS Y. ol =7 HE A T A2 (tack) dv= AAS 7}
oFE Tl =2 A& A Ha *P—?F 7d3H(post-curing) 85 S FHo] S7HE Aeta F5
Ith, = 6(c)o] YERGE ulel o], =& A= ol9le] L EIL(transmittance)E JFHAE AL
golsdnt. = 6(b)ol Vb vkel 2ol 13 am X 10 em®] thd H o= H 2 A3 (adhesion fail) (ex: bubble
L ol B2 Fab)o] §lo] FL HAES HAE AL FRlEgin.

e T AT

N
-

o

)

4 Al o 6
2 A p(CEA-co-DMAEMA) o] tfekst 7oA o] otA A (stability) H4

2 o] mE HEAA9 &3 = (humid condition)ol A #& <44 (bending stability), A4 HAA
(flexing stability), 8wl <A (solvent stability) ¥ 7] FolA A& A (storage stability)S
Z4sdnk. = 7(a)oll YeRd wiel o], HAAZ PET(Polyethylene terephthalate) - PET(Polyethylene
terephthalate) S £¢ MEZS vbds #3 W4 (bending radius) o2 H3 A 53 AN FA WA=
] A= (peel strength)o] A3p7F YERFA ZSkth. = 7(b)ell WERd vie} o], 5008 o]/t kgt ¥
-7 (bending radius) &2 3tk HE vhe] ZF=(peel strength)e] A3}7F velux] ekttd. = 7(c)ol e}
oowke} o], tiekdt gul(solvents)ol FAIZF mES AAR S ALAHES JHAE AL FQUsPon =
7(d)oll vEp wie} o], 220 AlES U5l 0¥t =EANARE A AeE UEhA s gl
o}.

Aze] 2 @ iCVD & o] &3t FF3A p(AGE-co-HEA) ] A|Z

_14_



[0088]

[0089]

[0091]

[0092]

[0094]

[0095]

[0097]

5 3A p(AGE-co-HEA) 9] 3s}aha 24L& iCVD whg7] ol FH=E @A 1k Jaidl F309](flow rate)
£ A 2dEgY. M2 o8 Al 2 (A7 AGEHEA = 5:1, 6:1, 7:1¢] F&HD e TSIAE Tkl

TE3AE f-=2v)o)] wel Copolymerl, Copolymer2, Copolymer3Z WWalgth o #e HRE I 29
gl on, wkg-7 191 F2 300 ~ 400mTorr, 7| &%E 25 TR fAgden, AAAS Sz s Fasr)
A8 BEE X 140 T2 71d3si3ict.
#£ 2
Flow rate Chamber | Filament | Chiller
{mTorr / min) pressure Temp. Temp.
AGE HEA {mTorr) °C) Q)
Copelymer 1 200 40 300 140 25
Copolymer 2 250 40 350 140 25
Copolymer 3 350 20 400 140 25

~

4 A 9 7

534 p(AGE-co-HEA) @] 3}8t# zA W A =7 (contact angle) ¥4

of Yebd wFe} o], Copolymerl, Copolymer2 2 Copolymer34 FTIR(Fourier transform infrared) 2=¥]
A3 1 HZ=ZH(contact angle) EA1S PSPt = 8(a)o] vepd v} o], FTIRAOIA -0H peakS
=3k 3300 cn T-ZFol A copolymerlol A 302 2= = HEA(2-hydroxyethyl acrylate, HEA)S] Abthz el
frgo]l 201555, -0H9 73 ZE(peak intensity)7} fraske 2AE& RISt W= o %A 7] (epoxy
group)oll dFE= SIS 800 ~ 1200 cm S| = 3 Ax(peak intensity)’} 718t AE
FA ol sshd Aol 2EHJT, GFAY thke e 28717 iCvb #A
5 %’f‘ﬂ% —’F NS \ﬂr = 8(b)°ﬂ el vkl o], AGES] Al frFo] S

7

4 Al 9 8

A p(AGE-co-HEA) ] AT A 8h(post-curing) & B B4 Wake] 51 $4 9 HAFE 4

Hoatgo] mE HEAAE e AHA(tack) e ARE BelHo & (physical) B, A
curing) FAS E3) 38402 (chemical) BE EAL 72 vt & 9(a)o] YERF vF9} o], 308 Hot
120 C¢l AFE 2 3H(post-curing) HAE& AW FTIRGIA 1% A7) (cpory group)ol sFahi= F7H 800 ~
1200 e SOl WA A% (peak intensity)7h E7hEhE
71¢] 12 E¥(epoxy ring open)o] doJLpAA] 7apkgo] <
copolymer 2¢ ¥sto] wh2] Fi=(peel strength)E =74

o] TElElx] @O Aod, AHuAHS Ax HAYS =As worh Ao
N/25mm o)/Fe] -4 Haes glagict.

g vk, Ao B A4 A AelAl ol el
SRPZ B ool o8l ¥ wwe] Wk A Fo] ol e
AAHQ WAL ATRENR TAEY 574 elake] goArtn & Aol
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SS=501 10-2037335

k1
N2

1
(g
~

° Foo PP 0

pICEA-ro- OMAERA)

£PET Cross-linked

Adhosive polymer caating (LY PICEA-co-DMAEMA)

/

Tlenal ey

V S
Fhysical Adhesion Chemnical Adhesian
Mg — 25~} [Theag = 90 780
W2
{a) (h)

F E]
= =
= &
5 g
E E
404 4D2 400 353 I56 Ao F{L 299 FS-1
Blnding Energy {(2¥) Binding Energy LeV)
(e
I7EL et L o
RCEA
E} | P
= | puios 1 !
[ T P W T U S
=
1 BN RER A

00 2000 1500 1a00 500
wWavenumber {erm)
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a b .
() 1] Storage Modulus iG] (b) Loss Modulus (6"
g 1 § 1d
E 16 = 1d
1§ e _g 1d
J— o — pl2m
= ¢ i = ud — it
; - -
16 P02 10
0.1 6.1 10 100 0.61 o1 1 10 100
Frequency {Hz) Frequency [Hz}
i o
(c) ‘ (d)g «
tan i — pC21 3
— i [
10 — nLi0e [ ptlD2
< 5 +pllol
& s 7 B
= g i
1d g B pC20l
= A L]
w
B -0
14 ]
Q.o 0.1 1 10 100 a 20 L] 4] &0 1040
Frequency (Hz) CEA contents (%)
RV
—_ 1.0
@) - e B
o — 0 ? 0.5 I g
o LR
g g oo VA
4 E e Y
= g 4.5
= Ind )
é E 1.0 _‘Scan )
o T 27 Gean -
5 1.5
pCIM gD pCiDs 50 100 13¢ 200 gse 300
Temperature {'C}
( ] pC2b1 by, p 20 B Ty M, pL201 <l

L

J
|
AN

41 405  d0D 395
Binding Energy {ev}

210 208 20O 185
Binding Energy {eV}

19¢

410 405 400 365
Binding Energy §eif)

20 5 D 195 §ab
Binding Energy (&)

=k
(a) (3]
. Lap chear — N
Tensile stress measurement E it g g =
=2 & 2
% Z E
= =
] 3
_ Glass £ g
= - o
- B ! @
25 mm E 3
% o 4
= 30 100 110 120
i =201 101 G102
Temsile stress P P P Past-curing Temperature | &)
T.pesl ~ an = a0
messrremeant E 33 1 E - - N
g 0 a1 R ELEUFH) ﬁ ab 7
25 mm Zn = o
£ @l
C 1m i
. g i
Glas o4 z war
T 0.4 4
%o [

e

pCID

ptiD2

1 1
168 1006

Aahesive Thckness |nm)
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k1
N2
(@)Y

(a)

Peel strength [N/25mm}

(b)

PET

M
3

4
=

=

40 | pC201

BE1 Fer pEr PET PE fu  PLT  PET
“lase SPFH Cu

r

(front side)

Tnvar(backside)}

EH7

[nvan -Lates Latew Paper POMS

(c)

(3} Bending Stability in Humid condition {b)

40
is
30
25
0

Peel Strength (Nf25mm)

(c

'

SR TR 1GR Contral

Eending Radius

Solvent Stability

a5
40
25
0
25
20
15
10

Peel Strength (Nf25mm)

1]

Water [PA Toluene THF Control

— Copalymer L
- Copalymer
Copalymer 3

L=3]

4000 3500 000 2500 2000 1500 1000 500

Wavenumber {cm*)

Cantact Angle [ )

}

Transmittance {%)

105

100 W
a8

a0
——PET-PET
5 - PET-pC201PET
a0
100 500 L] Jag

Wavelangth (nm)

Flexing Stability

Peel Strength (M/25mm
2

—
jo B
—

43

SR

kL 10k
Bending Radius

Contral

Storage Stability (in air)

40
35
el
25
20
1%
10

Peel strength (N25mm)

Pristine

3Day 15 Day 30 Day

T
Copalymer 1

T
Copclymer 2 Gopaymesd
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SS=501 10-2037335

=99
120 C 30 min
(a) {b)
—  Bare 141 M foth
Annealing | - 17 Il One-side
H
‘ w10
[ fad
Z =&
=
| E
! £
Ak Ik \ s 4
J i 1 H -
o \JL%JL; % g 2
800 3500 3000 2500 2000 21500 16000 500 g

Capalymer 2
Wavesumber (o 1)
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