SEE0] 10-1587549
9 (19) I3+ =E3 4 (KR) (45) TR 2016'd01¥21Y
= (11) 5=9W3  10-1587549
(12) 5553 FH(Bl) (24) S22 2016019159
(561) FAE&EF(Int. Cl.) (73) 53U}
CO8F 214/22 (2006.01) CO8F 214/18 (2006.01) A3 A A2 | A
COSF 214/24 (2006.01) CO8F 214/26 (2006.01) A7NE A BT A 129 (wjEHE
(21 E99% 10-2009-0011497 "éﬁ:ﬂ'm?—}ﬂ’q’ﬂ'ﬁ Ho
(22) %%OE]_X}- 2009]’302%}_12%]_ 7:!7] _]}\] z]_o}_rl H‘l‘i 2066, ﬂ.‘ﬂ_tﬂ 1T
AAbTd A 2013312926 i (quq
(65) F/MHHE 10-2010-0092218 (72) gz
(43) MLA 20101308€204 )
(56) Aa7IEEAREd A% QA HRUR 411-15, g$-F 2 S0}
02009005555 A2+ TE 1065 15045 (H&
US20080154004 Al* o3&
KR1020080100757 Ax A7E FUA Ao AF-R 2066, A oSt
w2 Akl olatel Q1gE B (%)
(A 7<)
(74) dig<l
YAEE3
AA A7 40 F 100 A A 47
(54) ol W =W 9 ol XF3E M AR H
(57) 2 9F
Zam 9 o5 xFele %rﬂﬂi A E7F AT JIAIE 7t Ao od 7tnE EEWEA Ed

v AFoolEH = A Al W
o # & - %1

#o] Holuhn 1e FHolA o+

Y=
Ay Z
o=

a&ol 7hs sttt

14

——12

——10




(72) L=}
TAE

ANE SN Akt MR 2066, AT

(HH=E)

[e]
~-
E 54
A=}
w

aF
47
A4

Al AET wgd®m310M4 27,
Ao} E 645% 1045 (F5%5)

_sjl— !

R
A% F9A
(H3%)

on
JH

=90l 10-1587549

o AR 2066, AdHoisn

[}




on

£501 10-1587549

o Al A
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279 1
ZharAlel ojsl Zhuel PYDFA EelmE Edehs Eelml glojA,

271 PVDFAl  Z2]9M ¥, VDF(vinylidene-fluoride) ®x=™ZE X3s}al, TrFE(trifluoroethylene) &=
TFE(tetrafluoroethylene) % 2ol &hel Rx=wE X33l tetrafluoroethylene, vinyl fluoride,
perfluoro(methyl vinyl ether), bromotrifluoroethylene, chlorofluoroethylene, chlorotrifluoroethylene,
T hexafluoropropylene & #Hoj% dli}o] RuwmE ¥ 3al= Bl Zgvoln,

A}7] 7FalAl=  EDA(ethylenediamine),  IEDA(N-isopropylethylenediamine), PDA(1,3-Phenylenediamine),
NDA(1,5-Naphthalenediamine) =+ THDA(2,4,4-trimethyl-1,6-hexanediamine)<l &2 ™.

AT 2
Al 18l 9lojA,

271 PVDFAl  Z2% = P(VWDF(vinylidene  fluoride)-TrFE(trifluoroethylene)-CTFE(chloro  trifluoro
ethylene)) ¥+ P(VDF(vinylidene fluoride)-TrFE(trifluoroethylene)-CFE(chloro fluoro ethylene))9l =g

b

273

AHA

T4

Al 18l glolA],

237] ZhaAle] SR 0 < C < 10 wt.% B9 ZE,
A7% 5

A 13l oA,

A

A7) FhaAle] ()L 0<C < 5 wt.% HYS ZaH.

rlo

27 6

A 13-

A7) A 1A= Aol AAHE, sluAe] o8] 7laE PYDFA 23w E TdEs ZauE; 2
A 2@ S £33,

AF7] PVDFAl  Z8]9+=, VDF(vinylidene-fluoride) XX»=™& X3}dl3, TrFE(trifluoroethylene) %+
TFE(tetrafluoroethylene) % Aoz 3o EuxwE ¥33H, tetrafluoroethylene, vinyl fluoride,
perfluoro(methyl vinyl ether), bromotrifluoroethylene, chlorofluoroethylene, chlorotrifluoroethylene,

T+ hexafluoropropylene & Aoj% shte] RimE X st BEgHolH,

271 7FaAl= EDA(ethylenediamine),  IEDA(N-isopropylethylenediamine), PDA(1,3-Phenylenediamine),
NDA(1,5-Naphthalenediamine) %= THDA(2,4,4-trimethyl-1,6-hexanediamine)$] Zz|v] ool o]F .

AL 7
2HA]

AT 8
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A 63l o] A,

A+71 PVDFAl  Z8wE=  P(VWDF(vinylidene  fluoride)-TrFE(trifluoroethylene)-CTFE(chloro  trifluoro
ethylene)) W+ P(VDF(vinylidene fluoride)-TrFE(trifluoroethylene)-CFE(chloro fluoro ethylene))?l &3]
o NFof o] E .

7™ 9

24

7% 10

A 6l gleiA,

%37 PVDEAl ZE]m ] 7] 7haAle]

o

(02 0<C < 10 wt.% HAA ZH A Frelo]H.
A7F 1

Al 63l 9o,

%471 PVDFA] Z2m We] 7] Zhaale] =02 0 < C

A% 12

IA

5wt.% WL 2] gFololH.

Al 67l 3lelA,
A7) A 1=
3T% 13

Al 123 3le1A,

=4 Zg 9= PPy(polypyrrole), PEDOT(3,4-ethylen diOxy thiopene) H-i PANI(polyaniline)Sl &%

7]
o Frol o] .

2

SRy

2 oox

vy

L
R

g

Wiy A HY

Zou 0 o2 yakals Faln AololEd] wa Zew, wilel s/ Fol Wul A4 4 gow, v
NENS, uhole 5 Thebe Robl $8% % itk

W E o] &
A2 B A4 L FeWE ol8@ AFololEE td RoplMel $8 Asiel RaHm Qo A8
o, muld 7718 2% A BE BRste], oE EAx U F /5S TANI Ask] gus 75 o
Fololelel Warol FuHm k. Feel o = F2 Agy ddz = (ceranic

]
piezoelectric) W2le 2 1 W E(strain)e] AW 0.1% Foy, ZYHE o] &3 dAFoolE = H) <o 5%9
HEES Yepd 4= o] FHTole oo g A7k &3] s Q.

Fefo] ZEm dFedolge ALgHE ARHA ZEHe A FAEA LA FHokdt A4S

UERITE. o2 So] PVDF[poly(vinylidene fluoride)] 71%9+e] Z&]w¢] A9, == (melting temperature)o©]
AR 150~1602 24, HlILA 3ol W A7kaA FAloltk. wEbA, o]& EFele ZEw HFololE ]
A, dE 5o AR 9F 200 T o149 &9 HZ2Z% ZH(solder reflow condition)S Y =7} §lo] £¢
YEZE TAE o] &g A& FAHo] oy WAool o}, wek, 45E AHHd ZEH AR
P(VDF-TrFE-CFE) [poly(vinylidene fluoride-trifluoroethylene-chlorofluoroethylene)] 2 P(VDF-TrFE-CTFE)
[poly(vinylidene fluoride-trifluoroethylene-chlorotrifluoroethylene)]®] A%, Z="o] A4 120~130C
AEZ O @7] dded a2dA g% Heke 548 vehdn. melA, 22 AN E oJF ARE o&
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Zev] A7dolg ] Aol AdHE FAI7 9

o

wigel Jy§
g spaAlste FA

ne Fgol bsdt, WMYFel $4E B R olF TP

rle
il
Ac)
=
12
=N
2
©
)
il
2
o
o
O

A T
2 o] AAoe A= TtaAle] o JhuE PVDFAl £ E XS Y uol dolA, 7] PVDFAl ¥
W=, VDF(vinylidene—fluoride) ®%x=™E ¥3%3}al, TrFE(trifluoroethylene) %=+ TFE(tetrafluoroethylene)
T A& e B 2 ¥33}1, tetrafluoroethylene, vinyl fluoride, perfluoro(methyl vinyl ether),
bromotrifluoroethylene, chlorofluoroethylene, chlorotrifluoroethylene, B+ hexafluoropropylene & %

% shte murg Eget HEeM FemE AFah,

A+71 PVDFAl  Z8w=  P(VWDF(vinylidene  fluoride)-TrFE(trifluoroethylene)-CTFE(chloro  trifluoro
ethylene)) ¥+ P(VDF(vinylidene fluoride)-TrFE(trifluoroethylene)-CFE(chloro fluoro ethylene))d <=

0]
AN

A}7] 7FalAl=  EDA(ethylenediamine),  IEDA(N-isopropylethylenediamine), PDA(1,3-Phenylenediamine),
NDA(1,5-Naphthalenediamine) ¥ THDA(2,4,4-trimethyl-1,6-hexanediamine) & 4 UAT}.

A7) ZkaAle] (0L 0<C < 10 wt.% HYYD 5

g7 7haAle] (02 0<C < 5wt.% HAY F 3

T,
=
(=)
=
B
e
Ac)
2
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N
El
2
i
©
oo
ol
o
2

=
15, HE mRe Fzstel v (polyner) W 0T TP eyl AFdolelel thal A Hwstu
dvh gaz, Evd BAY 4% 3 £ 995 T4 U Ee 43 9stel B BAT A9E B4
sojof @t

Fxsh, Al 1d=(10) el Z2m S (12)0] Aol glon, Z2mI(12) ol Al 2d=(14)0] A

o

A 1A=10) 2 A 205142 B3] WEAl pAfel A5 2AR AREEE w5 B AR a5 s
¥35o] A" ALY 4 dom,  PPy(polypyrrole), PEDOT(3,4-ethylen diOxy thiopene)
PANI(polyaniline) 59 A=A ZIH=Z 48 AL 5 A

ZEHS(12)2 2 EHo HAlde] ot ZHE JPAPE ¢ oH
g A5E 7FuAl(cross-linking agent)ol] &J& 7FwAl7l Z8n &

i

rr

PVDF[poly(vinylidene fluoride)]d &
S ¥3std gAE AL F Ut
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TFAHez PVDFAl ZW AFE= AA, VDF(vinylidene-fluoride) X (monomer)E 3NX3%sta, =4,
TrFE(trifluoroethylene) W& TFE(tetrafluoroethylene) % Hol® 3y EwwE ¥y, A,
tetrafluoroethylene, vinyl fluoride, perfluoro(methyl vinyl ether), bromotrifluoroethylene,
chlorofluoroethylene, chlorotrifluoroethylene, B+ hexafluoropropylene ¥ Aok dhube] RxvwZ ¥3+
= HEZYW(terpolymer) & F Utk AF Eol, PWFAl EEZHE  P(VDF(vinylidene-fluoride)-
TrFE(trifluoroethylene)-CTFE(chlorotrifluoroethylene)) = P(VDF (vinylidene~fluoride)-
TrFE(trifluoroethylene)-CFE(chlorof luoroethylene)) %©°] Qt}.

PVDFAl Bl &ew AA= Zelw dFololE ] ZelnF(12)o2 AHed 45, 4 Aol son, 745 &
E(solvent)oll A &2 = glof Wistelgo] £+ @¥n. webr, 4 gAY 55 FEA717] fste] 7t
AE o]&sto] PVDFA Bl Ee & 7t ez Z2mS(12)S 420,

7} A= EDA(ethylenediamine), IEDA(N-isopropylethylenediamine), PDA(1,3-Phenylenediamine), NDA(1,5-
Naphthalenediamine) M=+ THDA(2,4,4-trimethyl-1,6-hexanediamine) % Zoj% 3= Edk 5= Q).

% 1o vERd ZEH AFololE e FtE dYE AdEtd v 2k Y E(12)e 2 Wi AR
Q(ferroelectric domain)o] =] Art. vk FMF(12) FFe Al 1d5(10) 2 A 2d=(14)S
o HSHE Q7bekd, W F(12) WF-e A Zule] 5o Wshrh dAlst, ARd =Wl 3
w7 R ] of whet, W F(12) AAe FHefr wEPo] wAlste], EEn| HAFoolE MA A O

44
% oggor Wyol fudth. ofsh e Feln AzololEe] WP PFL vt A WPl uhet AEHo

=49 4 vk,

Fxsto] Zejmel Al el oisl s Adrgstazt gk = 2w bR ZEv e Alx U

Zzshd, AA PVFA Z8W A8E &vd Folsta nuks AAsle] Zglw fH88 FAJsth, PVDF
AE2E o|E Eo], P(VDF-TrFE-CTFE) %3+ P(VDF-TrFE-CFE) %9 HEZYWE AR 4= glon,

3aol A= P(VDF-TrFE-CFE)9] 318t 2218 Yelgltl. o714, &% MIBK(methyl isobutyl ketone)
T MEK(methyl ethyl ketone) &% AMEE 4= dow, o & £o 5wt.%2] PFA Z2|mE §ulol Flslar,
S FHE Je e dE JMetiaA & iR 4 AR Fek wiH(mixing) & A A ST

oea, 7 |9 YA S H7retet, 7}uAl 2% EDA(ethylenediamine), IEDA(N-
isopropylethylenediamine), PDA(1,3-Phenylenediamine, NDA(1,5-Naphthalenediamine) %% THDA(2,4,4~
trimethyl-1,6-hexanediamine) &< A& 4 dom, 7luAle] &(C)2 0 < C(weight percent) < 10 wt.%

o FFor  ostR FYT F don, G4 A B AFolE Y wFFY HA S e 0 < C
< 5wt %9 FFoR FA £ k. oS Eo], 2wt %2 TFDAS FYdle] A2oA 243k Hot wyk ¥48S
AA, = 3be ZtaAlR AVEEE THDAS] 3bet %2418 yehd Tyoelt),

Soz JluA HrkE ZEn fAow HAES AFEtt, o So], £F M MA"Y(solution casting) W
Hoz A5 ez FA43t H, A2 FAE S SulE FEA7Ia, AR 9F 100~200%29] &% Wl ©
Boven)olA g7 7tuwg dPsirt. o)|ZA] 7luAld & 7Fu® PVFA ZWE FAHET & gt & 3cE
THDAON &J& 7}yl P(VDF-TrFE-CFE)¢] 3}8F F-x224)S yehdl m=wolt},

AEE AFE 5, PVOFA Z2w 9] 7hal ofF-5 &Rttt PVDFA EEwe] 7l oRE E91atr] $she]
DSC(differential scanning calorimeter) <2}, DMA(dynamic mechanical analysis) #4 % S3s% A3
(solubility test)& AAE 4= ). & 9], DSC £ A%, 7] A< PVF Zd W<t 7targl PVDF
ZE ] DSC peak®] AAF(AH) S vlasld, 7 Aol A o] AAF Fho] FF oz Zolx|A Ht}. o]
= ZhaAlel s PVDF ZE|w7t 7hal ezt |, Abedel Mz Hel7] otk DA 49 s, 27 A
Bje] PVDFAl Zejw e} 7t Aefe] PVDFAl E ™9 fr&] Ho] &% (glass transition temperature @ Tg)E
Hl s ad, 7tugd Ao A9 Tgrt Assttt. aga, €24 g4 E(loss modulus) 2 A& B E(storage
modulus)S ®lW3hA, 7kuE ele] PVF Zejwe] A9, Z7] Aele] PRl vl & #s Ze RS

& % ek

ol

T 4a @ 5 4bE st W3] PVDFA & (P(VDF-TrFE-CTFE))ol| it DSC ¥4 AES el 1gZo|t),
= dat bl o) PVDFAl EE gl Wi DSC A 2 ZE JEbd Edolw, T dbi Zbil F9] PVDF E
gl PZo] tlgk DSC £4 TS el Edolth. of7)M, ALEH AHe Az AL Avysd vy 2
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o}. PVDFAl ZElW 2= P(VDF-TrFE-CTFE) & A}83lglem, &vwl= MIBKE AMEskadch. Swt.%9 P(VDF-TrFE-
CTFE)Z MIBKol F<d3le] AF-2ol A 48A17F ¥ wwukgh 5, 7 A2 THDA 2.0wt.%S PVDRA &do] H7}ato]
oA 2AZE Fot aRkSs AAEkglvh. g3, JhaAvE 2FE PVDFAl & om HES AEste] Ad2elA
Qb &8s FUAIZ H, M 1709 HF 204 ¢F 308 T @4 7tuE Ak, oy ek A
FAdst PVDFAl ZE]del dis] 7t o5 F1& s17] $8) DSCE dZFHstE S48t da 9
71 sloA] FeLEE= 10 C/mine® mAAROW, AR 255 x| 150%e 2% Ho|re DS
t}.

N!
O_u
ol
32

uN‘

T 4a 2 % 4bE FxeA, 7tw A9 PVDFA Z2 v (P(VDF-TrFE-CTFE)) &9 2
2.0 wt.% THDA®| oJ&ll 7} PVDFAl ElW &9 ¢ ZA Lol -4.399 mJdS &0
DSC 54 ZAIZEH % Tm ¥ (peak)ollA] Ho] FAste WA Axlste] AL, & (AN
7FalE PVDFAl Z2iw & °
olFAHSE & & 4 k. stm TAHo] A, AL 7ol MR Y

A =7 wiolct.

83, PVDFAl £89 9 7t off-5 F187] f3te]  §3lx Al (solubility test)E AA ¢ dot. 7f
w7F HE glel 2 U9 ARSI ARE Abolrt 9E]7] wiitel]l Zhal FAGA] AFESE o]l Al&o] Fo(X|X] A
ok, ke PVDFAl EElwE MIBK =5 MEKS} 22 guldd Fsts 45, & =4 g& AS 32T 4 9o
u, o]o] we}, 7l FAGo] o]Foiz A& AT 4 ).

T7W°i 7}l PVDFﬁ] ZE e FSdo s A= ¥

% 5at™ THDAZ 7}ul¥l P(VDF-TrFE-CFE) Z&]™ dFeoolg e H5& 4 234E vehd 28 Zoltt. 7uA
& ¥3shA] F2(TMDA 0.0wt%) P(VDF-TrFE-CFE) Zg|™ AFollolefe] H]ste], 7FuA]l THDAE 2.0 wt.% o
7hagk v AFoolEe] AT o 30 % M dEES & 5 U

= 5b @ X 5c= THDAE 7}a¥ P(VDF-TrFE-CFE) Za]v %‘% oojg o] a2 Wd EAS dolrry] &), A=
H Zgv dFoolEE 7z AN oF 225 % 2509 QE(oven)ollA F 1E 2% o]HS AAYN F M
< SAS ZAH4E Jehd g Eolt),

% 5bE FxshA, A oF 225%0A 187 2% olE F AT wIle AX Fou, JtuAE EdeA Ze
P(VDF-TrFE-CFE) Z&|w dFol|olele] Axrt A F71e RAE & 4 vk ol 7fuAE xgs4x g2
P(VDF-TrFE-CFE) Z#™ A Foo]el7} Dol v]$- FHoFslr] wiel AL & = vt

T 58 FxstH, AA F 250004 183 2% oy Fol= 7tuA EF ofFof Aglo]l AAAQA AHE A
sk WASEA| W, THDAZE 7halgl P(VDF-TrFE-CFE) Z2|W HAFololee] A4 45 Ast € Axrt €4 s
& 4 .

Aa4 o= THDAR 7}l P(VDF-TrFE-CFE) Z@jm AFxoolg)7} 7fu s x] ¢S P(VDF-TrFE-CFE) Za|m ol Fo|

oElel mla) e W 1 old T E Aol wrh $5FL ¢ 4 Ak,

AR AN B gl FAROR JAse] govt, e Wl WE @Yse Aoleslug, A
el AAzA AMslolof Bk, webd, B W@ WAt AWy QA elste] Fstel A Aol ohym
53 3790 A8 714 Abgel els) Astel Aok we.

& watels Zev olFololHE el mrolt

™
% 2 0o Az U e 24 Rl

!

3ai= PVDFA] Z& <l P(VDF-TrFE-CFE)¢] 3}st 248 yEhdl =wo|t,

bt

3bi= ZhuA| 2 ARE-E = THDAS] 8heh 7248 vepdl mweltt,

b1

3¢ THDAO] 98 7}ael P(VDF-TrFE-CFE) 9] 33} 3+%41S vehd Two|t},
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