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(57) Abstract: The present invention
relates to a rotatable energy conversion
device using a liquid, and more specitic-
ally, to a method and a device for convert-
ing mechanical energy into electric energy
by applying an opposite phenomenon of
electrowetting, which can change a surface
contacting the liquid between one pair of
electrodes, and use the change of the sur-
face contacting the liquid to generate elec-
tric energy, so as to prevent channel block-
ing or so that a lubricating layer or elec-
trodes patterned onto a channel in a com-
plicated manner are not required, thereby
enabling simplification of the device, re-
duction of manutacturing cost, and the en-
ergy conversion device that is less faulty.
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QE-ZHEH M A 17 sk skA A o] Sl

1 ar, Fe] FAE o] &3k ol A ek W R AR = Al el A
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ago] AL a&4d A WAy W GAE A FsE Aot
HA ANE s
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AA 8= A1 F718 R A2 ST 82 29kekaL, 7] A57]8E53 o] =4
A = w0 57 AEE e HE5HA S Ao s Wekst e S
31438k, 7] Wl mpe) A7y A& HAYSHE S §)= of| U] 2 30
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b2 8 A =, 7] ol U A A3F & FrU &S, 785 e 757
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B2 &) A =, A} 7] o] 24 9 A += NaCl, LiCl, NaNo3, Na2Si03, AICI3-NaCl,
KCL, Na,NaOH H2S04, CH3COOH, HF, CuS04, ol & &l =] &,
TeAdadE B AgCl 5 Aol o] = ghvtE Eske 1S 54 o= gt
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A1 =713 D A2-D T3S E5teta, A7) A5718ed A2 AA
AEZH A5 B 45U F Ao % g7t Wgsl L5 3 d3ty], A7)
W gle) whet A7) A & A S EF 3 ol A] A BEgo] ] AT T
ol sl o] el FA W AS EA O R st § 738 o U A3 FA] 7}
A &d
v A 3L A =, 7] A 35S Fr 8 78S e f7]) 5
FI71EY £3FES T HolkE o= gl F& sk A& 5 o2 gt
Hhgk A 8l A 42, A7) o LX) A8E Aol 7] A oAl ohe] HEw, A% 7}
F 50U WakE golahus 3] 99 A4 A 4EHE AL
Ex 02 g}
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vk 2 8} Al =, 7] 3194 28 S 2 E8] ol E 4k (Poly(acrylic acid), PAA),
o} =1 ¥ o} = (Acrylamides), & &l 2t 55 55 Al (Maleic Anhydride
Copolymers), W E}l = & &) o] E (Methacrylate), ol E} 7 & #] ©] E (Ethacrylate), o} 11
2+-8-4) 53 A (Amine-Functional Polymers), ¢} 5-#-5 7] & 2 &=
<31 4| (Amine-Functional Polymers), 3 2] 2~ E| &l A 3 1] o] E (Polystyrenesulfonate,
PSS), Bl Y 2F(Vinyl Acids), B] € & 5 2-(Vinyl Alcohols) %=+ -NH, -CO-, o} 4= 7]
NH2, 5°417] -OH W= 7} 2521 4] .COOH 9] 7]%57] & % o] Lt o] = &} .} &
FEoele EH R o] Fo X S 5 o g

HRgEA S =, 7] A A A= WA E A7 1uQ/em WA
1000uQ/cm©] W, -4 A<=(dielectric constant, K)7} 50]3}21 A& E3 o=

ok

=

vt A 8} A =, 7] ol | A] A gkE 2,
22| v ¥l v B} 7. & & o] E(PolyMethylMethAcrylate, PMMA),
2+ 2] ol & @l (Polyethylene, PE), 3 2] 2~E] @l (Polystyrene, PS),
%] 1] | 3] & 2] = (Polyvinylpyrrolidone, PVP), 3 2]41] d #| £ (poly(4-vinylpenol,
PVP)) =+ = 2] o] 4| = 3= (polyethersulfone, PES)
8] (4-v| EA] 7 d o} 7. E 2] ©] E) (Poly(4-methoxyphenylacrylate); PMPA),
22| (d ol 9 & o] E) (Poly(phenylacrylate); PPA), = 2](2,22-E¢] Z =2 o€
| Elo} = & & o] E) (Poly(2,2,2-trifluoroethyl methacrylate); PTFMA),
Alo] o} n-of Bl 3252 (Cyanoethylpullulan; CYEPL), 35 2] ¢4 8}1] Y (polyvinyl
chloride; PVC), 3 2] (3} 2}4FAL) <=A] (Poly (parabanic acid) resin; PPA),
22 (t-F-€ 2~ E] ) (Poly(t-butylstyrene); PTBS), 2% 2] E] ol { @l 1] { &l
(Polythienylenevinylene; PTV), <5 2] 1] 'd o} A €| o] E (Polyvinylacetate; PVA),
Zg](Md &5-2) (Poly(vinyl alcohol); PVA), & 2] (R & 2~ E] &)
(Poly(Rmethylstyrene); PAMS), 3= 2] (W] d &3 =)-F-=2 (1] d
oA gl o] E)-31-3%2] (o] B} 24 (Poly(vinyl alcohol)-co-poly(vinyl
acetate)-co-poly(itaconic acid); PVAIA), 2] 22 ¥ (Polyolefin),
2 g]ol A & o] E (Polyacrylate), 32 #l-C (Parylene-C), 3= & ©] 7] = (Polyimide),
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7hal AjFH & 2]-4-9]'d 7| &= (cross-linked Poly-4-vinylphenol; cross-linked PVP),
HE(HZZE2LA I ol el 2) (Poly(perfluoroalkenylvinyl ether)), 1 -6
(Nylon-6), n-<- B} 6] 2 3Z 22 32 Y A} (n-Octadecylphosphonic acid; ODPA),
%] g Eg}E5 2 2 o € @l (Polytetrafluoroethylene, PTFE), 4l 2] #(silicone),
2% 2] -9 B (polyurethane), 2} ) 22 (latex), 2224 & 2 Q (cellulose acetate),
PHEMA (poly(hydroxy ethyl methacrylate)), 3 2] 21 €} 0] = (polylactide, PLA),
PGA(ZE 2] 2] & g}o] =, polyglycolide), %-+= PGLA (Polyglycolide-co-Lactide ) %
Ao L o] = glte] S F3ee Ul ET S L¥eke 2l 5 o=

akgt A Sk A=, 7] ol v A A3 ARSRA E] $1(S102), 4HSHE] EFHE(TiO2),
A3} 1] F(A1203), B (Ta205), 2. 4Fs) ©HE & (Tantalum Pentoxide),
Akglol¢d(Zine oxide, ZnO), , 4+ 8} € F (Tantalum pentoxide, Ta205),
AFs}o] E H(Yttrium oxide, Y203), 2+ 34| F (Cerium oxide, CeQ2),
o] 2F8}E} o] Bl (titanium dioxide, TiO2), E] €21} F (Barium titanate, BaTiO3),
Hl-F A = 54| o] E E] E}Y] o] E (Barium zirconate titanate, BZT),
o] 2+ 3} A = F F (Zirconium dioxide, ZrO2), 2+ 3} ¢+ ¥ (Lanthanum oxide, La203),
3} 32 5 2 2] 7 o] E (Hafnon, HfSiO4), THElg &7 Y] ©] E (Lanthanum Aluminate,
LaAlO3), Z 3}+f A (Silicon nitride, Si3N4), Perovskite & 2 2+, 2 EZ2F
E] E} 4] o] E (Strontium titanate, SrTiO3), PlF 2=E & & E|E}d] o] E (barium
strontium titanate, BST), E] §2F X| 2 A} 91 (Lead zirconate titanate, PZT),
E| €22 - 2] (Calcium copper titanate, CCTO), 4F&} 8} 32 1 (HfO2),
o} 3} E}o] E(A10(MO4)6(X)2), <28}l 3] 4 (Cal0(PO4)6(OH)2),
01237+ 4 (Ca3(P0O42)), Na20-Ca0-Si02, F+= Hlo] @ F 822 (Ca0-Si02-P2035) 3
Aojie o= gt EAS X3 P25 S X35k AS 5o R g

uhgk A ek Al =, 7] A1 5783 7] A2 578 Afol el w2 H 7],
b, A o2 AE, U, AHE, A B g T Ao R o= dhv R
o] Fo X N H LA 712 U E3SkE A& 5 0=

npek Al gl A =, 7] AU X A EE2 AA efe] HE5HA S He] 7] $¢
TxEo A A 5o R Sk

vk A sk A=, 7] 57185 ol o] JHE R ddY e AS
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At A SHA =, 7] AL S 713 e 7] AR ST 8e A5S 23k,
71 A= 1T0, IGO, =&, &7+, 1ZO(Indium Zinc Oxide), IGZO(Indium
Gallium Zinc Oxide), ZnO, Zn02 %+= Ti02 % 4o & of = 3f & XL § s+
TSI AY M, 7, 2, G5 g, A B Y S Ao o= guE
SESHel = 7 4= o] A Y 3 5 (PEDOT, polyethylenedioxythiophene),
A =57 B (CNT, Carbon nano tube), =1 ] ”Tﬂ(graphene),
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= 1 =
A5 (330, 340) ol o] &4 oA = B360)0] AT 7] WE310,320)7H]
A5, 5157 EE A5 A Aeoh golahA HEs 4%

2 kg o] upgkAl gl o A Ajofof] wp= A, of L] X] H k52
22 v & | B} 7 & #] o] E (PolyMethylMethAcrylate, PMMA),
2+ 2] ol & @l (Polyethylene, PE), 3 2] 2~E] @l (Polystyrene, PS),
% 2] 1] d 9] & 2] = (Polyvinylpyrrolidone, PVP), 2 2] 41| d 3| = (poly(4-vinylpenol,

8] (4-v| EA] 7 d o} 7. E 2] ©] E) (Poly(4-methoxyphenylacrylate); PMPA),

2| (F dol A g o] E) (Poly(phenylacrylate); PPA), 32| (2,2,2-E] ZF =220
| Elo} = & ©] E) (Poly(2,2,2-trifluoroethyl methacrylate); PTFMA),

Alo] o} n-of Bl 3252 (Cyanoethylpullulan; CYEPL), 35 2] ¢4 8}1] Y (polyvinyl
chloride; PVC), 3 2] (3} 2}4FAL) <=A] (Poly (parabanic acid) resin; PPA),
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[90]
[91]

[92]
[93]

2] (t-3- €l 2~E] ) (Poly(t-butylstyrene); PTBS), 2 2] E] ol | @l 1] d &l
(Polythienylenevinylene; PTV), <5 2] 1] 'd o} A €| o] E (Polyvinylacetate; PVA),

Z2] (A d & 5-2) (Poly(vinyl alcohol); PVA), = 2](Rv] € 2~ ¥] &)
(Poly(Rmethylstyrene); PAMS), <2 (W] d & 3i=)-F-=2 (1] d

oA gl o] E)-31-352] (o] B} 24} (Poly(vinyl alcohol)-co-poly(vinyl
acetate)-co-poly(itaconic acid); PVAIA), 3 2] 2 & ¥ (Polyolefin),

2ol #| o] E (Polyacrylate), 3} #l-C (Parylene-C), 3= & ©] 7] = (Polyimide),
e E ] & 2 22 @ (Octadecyltrichlorosilane; OTS), = 2] (E | o} o} )
(Poly(triarylamine); PTTA), < 2]-3-3 2 E] 2. 4| (Poly-3-hexylthiophene; P3HT),
7hal AjFH 52]-4-9]'d 7| &= (cross-linked Poly-4-vinylphenol; cross-linked PVP),
LY (HZEZE2LA I ol el 2) (Poly(perfluoroalkenylvinyl ether)), 1} -6
(Nylon-6), n-<-E} 6] 2 3Z 2~ 32 Y A} (n-Octadecylphosphonic acid; ODPA),

=2l " Eg}E5 2 2o € gl (Polytetrafluoroethylene, PTFE), 4l 2] #(silicone),

7] -9 B (polyurethane), 2} ) 2> (latex), 224 & 2 Q ~(cellulose acetate),
PHEMA (poly(hydroxy ethyl methacrylate)), 3 2] 21 E}- o] = (polylactide, PLA),
PGA(Z 2] &8 Z8Fo] =, polyglycolide), 5=+ PGLA (Polyglycolide-co-Lactide ) %
o) o = ghrhe] = H-g Z3 17715 (340) R A4S B E(Si02),

AESHE ERE(TIO2), 2FSEE 71 5 (A1203), B2 (Ta205), 2A4Fs) ¥ & (Tantalum
Pentoxide), 2F8}0}-¢1(Zinc oxide, ZnO), , ~F$} Heh-F (Tantalum pentoxide, Ta205),
Aks}o] E F(Yttrium oxide, Y203), AF8}A F (Cerium oxide, CeO2),

o] 2F8}E} o] Bl F (titanium dioxide, TiO2), E] §-2F1}F (Barium titanate, BaTiO3),
Hl-F A = 54| o] E E] E}Y] o] E (Barium zirconate titanate, BZT),

o] 2+ 3} A = F F (Zirconium dioxide, ZrO2), 2+ 3} ¢+ ¥ (Lanthanum oxide, La203),
3} 3 72 2] A o] E (Hafnon, HfSi04), @ Elg ¢-F 1] 4| o] E (Lanthanum Aluminate,
LaAlO3), Z 3}+f A (Silicon nitride, Si3N4), Perovskite & 2 2+, 2 EZ2F

E] B} 1] o] E(Strontium titanate, SrTiO3), W £~ E & E|E}Y] o] E(barium
strontium titanate, BST), E] §2F X| 2 A} 91 (Lead zirconate titanate, PZT),

E| €22 - 2] (Calcium copper titanate, CCTO), 4F&} 8} 32 1 (HfO2),

o} 7 E} o] E(A10(MO4)6(X)2), 54F8} 21 3] A (Cal0(PO4)6(0H)2),

1 4F3 747 (Ca3(PO42)), Na20-Ca0-Si02, H+= Hl-o] @ =2} 22(Ca0-Si02-P205) 5

o] o - 3l o] A4S ek B E5(330)S LGSk,

T
Ry
o

X
o
)
i
o
~
i

(340)= 74 }<=(dielectric constant, K)7| 40| &} 2]

=

=T K<)
o] ALg-E 4= 9l a1, H-7]E5(330)2 - = (dielectric constant, K)7}

.

2=
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E 2] of| & A A & (Trimethoxysilane),
HAMeLEF =29 d 2 9 E 2] & 2 2 4 @(Pentafluorophenylpropyltrichlorosilane),

[94]
[95]

[96]
[97]

[98]
[99]

Wl A & AN E 2] | = A A 7 ((benzyloxy)alkyltrimethoxysilane; BSM-22),
Wl A& AN E 2] & 2 241 ¢ (benzyloxy)alkyltrichlorosilane; BTS),

S AL & ] 2 24 (hexamethyldisilazane; HMDS), S Bl A E ]S 2 2 2 &
(octadecyltrichlorosilane; OTS), < E} t] 2 E 2] v &-A] Al ¢F
(octadecyltrimethoxysilane; OTMS),

R R R ERE BT EREL SR )
(divinyltetramethyldisiloxane-bis(benzocyclobutene); BCB) % %] o] I2. o] 1= 3}1}-9]

7w o5 BAe] EF T o] Fol At

Jb Jb
>~

—~~

HRgEA A =, A2 = 7138(320) B A 1A 571 8/(310)00 AHE-HE = A =52
ITO, IGO, =&, &V ¥, IZO(Indium Zinc Oxide), IGZO(Indium Gallium Zinc
Oxide), ZnO, Zn02 F+= TiO2 T A & o = 3 y& L 38l F-7] 3ol A
W, 7,2, G g, A Be e F Aok ol gy E Xk
72 = o] Ay 9 32 (PEDOT, polyethylenedioxythiophene), §F4~ U -5 2 (CNT,
Carbon nano tube), ~1 2] ¥ (graphene), 3= 2] o} 4| & €l (polyacetylene),
€] ¥] 2% (Polythiophene, PT), 3 2] 9] & (Polypyrrole),

2% 2] 92} 9 d @ (polyparaphenylene, PPV), 3 2] o} & (Polyaniline),

#4244 7Y E 2] = (poly sulfur nitride), Z~E| o1& 2= 228l A 75 10%dltkd -3k
A3+, SUS 304, SUS 316, SUS 316L, Co-Cr &=, Ti &+, Y E &= (Ni-Ti) =&
:'L—FJ st} | ‘é & 1] d @ (polyparaphenylenevinylene) & 4 ] &= o] == 3L} &

g, wh A A =, A23 =71 9(320) = A 1A S 71 3/310)2 T4 71,
Fre] 718 Bt sz} a2 e 7133oltt, o 714 aLF-AF A o] V)

2] ol &l &l g]| &l 3 &k ] o] E(Polyethylene Terephthalate, PET),

ZdjotH ¢ o] E(polyarylate, PAR),

22| v ¥l v B} 7. & & o] E(PolyMethylMethAcrylate, PMMA),

2 2] of| & gl L} 32 ek o] E (PolyethyleneNaphthalate, PEN),

2] ol el| 24 ¥ (Polyethersulfone, PES), 3 2] ©] 1] = (Polyimide, PI),

28] 7FH Y| o] E(Polycarbonate, PC) Y=+= 313 A3} 2| & (fiber reinforced plastics,
FRP) & #4]o]1 o] = 3lu}b& kel Eofng 7]JJF E= FdEolvh B A

A2k} 78 OHE U1 LHALROS), ¥l 2] oh(BeO), 2 8oV H (AIN), BL8}if 2
Weto] B wiz el o) o 1 sk stz Aeke AR E o) 3
7)) .

Houkd o] ppgkAl gl o 2l Ajofof] wp =, o] 4] ol 4 (360)+= NaCl, LiCl,
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[100]
[101]

[102]
[103]

[104]
[105]

[106]
[107]

[108]
[109]

[110]

[111]
[112]

[113]
[114]

NaNo3, Na2Si03, AICI13-NaCl, LiCl-KCl, KCL, Na,NaOH H2S04, CH3COOH, HF,
CusO4, il Ze| & T2 d A& B AgCl 5 Ao o= gt &
SEFET

Hoabrg o] npgkz] e A A A ofof] w2 A 14 =7 #(310) 2
A 2745 713(320) AFel o] &gk A EA TR A A B A Hk
A4 0 & = A 14571 8(310)3 A27d 5 7]38(320) Aol o] &1k Lnk ¥7]
5} 7 0 B I 7ps 8T

g o] vk A g A A Afofol mEW, A1 =71 H(310) =

A2A T 5(320)0] E=e] FE = AT o] (o] u], Ho]E ARZ Wk

A 1AT7) 331007 A2A 7] (3200 thaFehe)) AFE= 5= 9lar, o] W=

&9 A A FFERM Aol of 3l A A H o 3] 220y A .
kg o] nlek Al gk o A A ool w2 & [ ol A M G A=

3749 (220)7F #] A Gl W 7] A A A& A7) A o A 2 H B

TS U XSS o5 B, E oy e ik g o 2 o] 85 = b

QLo o WX A3k x| 7} 1A o2 A A H o] o] &4 4= Q)

TREO|T & 6% FE3Y, g o] o2 Al oo] W 351y o A
A8 G A= 3] A7 210)0) AsH ol 3l dske S E N 22007 A4S AL
et A 1A T7]3(610) H A2A 7] F(620)S E3F381aL, A7)
AF710E57 AR AA(660)0] H57 F5H v J5H4 T 4o=
e o i Rl e e R I

TSk A7 117@%71%(610) U= A2AF 7 H(620) F A o] & Fu o] ol =
A7) gl upet A7) A& A5k ol A 25630, 640)0] Z 55 o
ATk

g o] vpghAlgh A A Aj oo MEW, A=A A (660)= 2, B, & F,
ZHE, NaK, W 2HE, 4 UER, UER-ZF alloy 50| AHEE = glon,
1] A &H 9] 71 1uQ/ecm W A] 1000uQ/ecm©] ™, - %1 7<= (dielectric constant, K)7}
so)3k21 Alo] uhel 4 3.

Eogvg o] wph A A A Aol ol wpz, A4 B2 (650) U4
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SF=(630, 640) Aol A N A (660)7) A =7 HE(610, 620)32] =
sl 7} 8ol A ¥ =S A5 H).

e
o ot

[115]

[116] g npghA gk A A Aoo] W, 244 &2 5 (650)>

A H Ak (Poly(acrylic acid), PAA), O}ELE] o} 7] = (Acrylamides), &4k
&% 8 Al (Maleic Anhydride Copolymers), ™ El- =12 #] ©] E (Methacrylate),
H g o] E (Ethacrylate), ©}%] 2}-&4] <=3} *)| (Amine-Functional Polymers),
75715 2= S 31 A (Amine-Functional Polymers),

2 2] 2~ E] gl A SL Y| o] E (Polystyrenesulfonate, PSS), H| ' AH(Vinyl Acids),

H] d & 52 (Vinyl Alcohols), -NH, -CO-, ©}7] 7], -NH2, 5~4F7], -OH,
7F23527] 3L -COOH, T 4o it o= glrte] 7] 575 E¢she 2d 2

o] Fof Xt}

[117]

[118] o] &Jof], A=A A S o] &3}= 7] A A dlo oA, A7 = 713(610)
E= ARAF 71362002 TSk Aol 7] 3k e] AA, H-7]E5(630),
F7125(640)2] EA 3} -2, & g o] oA A EGAE B2 ARESHE 4
ol Ty 7]e A AFE OhA o] A NA i EE AFES A o] S &
2,5 3% K da A & 4b, B & Sa W] A 5doll A A ] &of Wt A E 5
R0y ApA gk &2 A eFettt

[119]

[120] & obA At nke) o] o] F ANA| & F F37 o] A&k S
n)sko] Al WA, A AdS S 4 9L, 88 S (lubricating layer) 5= F

[121]

[122] =3 Fe] Vs A5 4] 725 159 A7 A2 @5 (self
assembly molecular monolayer) 2} 15 2] 5% 5=(dielectric layer) = 21 0] 2]
4 91 Z(non conductive layer) B== ©] & 2] t}&ek 23H& A glslar o), B
g2 oA A a S HA S Y FR2E A Y S, AR AT e

%ol ne) 419

ot
1—/9‘
4
oX
o
N
N
>
oy
ui

[124]  Z2e]aL, T o] 7] & A A NAZ o] &hell dofA 52 S o744
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%% ‘g] ]Z]'_‘l]‘:lﬂa H 1
i AERA WSHE Solshin® ah) A A5 BAF0)
ATH = s 50 o 3|14 ol yA dsk g,

7 A Bl S E g ol A Ak (Poly(acrylic acid), PAA),
o} A H o} 7| = (Acrylamides), "¢ &4t & &5 3HA (Maleic
Anhydride Copolymers), " E}l 1.2 & o] E (Methacrylate),
ol B} 7 & g o] E (Ethacrylate), ©} 3 2}-&
<31 4| (Amine-Functional Polymers), ©} %1 —5’&%7 |1 & 2t
<31 4| (Amine-Functional Polymers),
2 2] 2~ E] ¢l A 5L Y| o] E (Polystyrenesulfonate, PSS), H] 4 2F(Vinyl
Acids), H] 9 & 512-(Vinyl Alcohols) %= -NH, -CO-, ©} 7] = 7]
-NH2, #4171 -OH 3= 7L 2544 A] -COOH 9] 7|5 7] £ Aol
o)1 SR Eaohis AR o) FolW A B O o
3149 oA A A,
A5kl lof A,
7] A A= 8-S H ) 7 1luQ/em WA 1000uQ/cm©] H
721 %<~ (dielectric constant, K)7} 50]3}¢] A& 54 0 7 &)+
51708 ol A gk A,
A& WA A97 F o] = gk el 9lof A,
A7) ol A H kg,
v EdElAE Yol E (PolyMethylMethAcrylate, PMMA),
2+ 2] ol & #ll (Polyethylene, PE), 3 2] 2~ E] #l (Polystyrene, PS),
2% 2] 1] d 9] & 2] +=(Polyvinylpyrrolidone, PVP),
2+ 2] 48] 9 7| 3= (poly(4-vinylpenol, PVP)) .+

2 2] o] A < & (polyethersulfone, PES)
& 2] (4-v] 5 A 9 d o} 7. # o] E) (Poly(4-methoxyphenylacrylate);
PMPA), 2| (d] d o} A & o] E) (Poly(phenylacrylate); PPA),
2 (222-EY| E= 20 E vglolAHH o] E)
(Poly(2,2,2-trifluoroethyl methacrylate); PTFMA),
Alo] ol of Bl E-F ¢k (Cyanoethylpullulan; CYEPL), 32| 94 ghu|d
(polyvinyl chloride; PVC), = 2| (3} 2}HFAL) <=4 (Poly (parabanic
acid) resin; PPA), 35 2] (t-5-2 2~ E] &) (Poly(t-butylstyrene); PTBS),
2] ¥l o d gl ] d &l (Polythienylenevinylene; PTV),
2] ] d o} M| El| o] E (Polyvinylacetate; PVA), &2 (H]d & 5&)
(Poly(vinyl alcohol); PVA), 35 2] (R € 2~ E] &)
(Poly(Rmethylstyrene); PAMS), 32| (W€ &32)-F-EF8 () d
oA g o] E)-F1-22] (0] B} 4 (Poly(vinyl alcohol)-co-poly(vinyl

ol

2 o

A E UE o

il
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acetate)-co-poly(itaconic acid); PVAIA), 3] Z-# ¥ (Polyolefin),
g ol = #| o] E (Polyacrylate), 3} #1-C (Parylene-C),
Z ] o]V = (Polyimide), SEFU| A Eg S A v
(Octadecyltrichlorosilane; OTS), 3 & (E ] o} H o} 1)
(Poly(triarylamine); PTTA), 3 2]-3-31 2 €] Q 4]
(Poly-3-hexylthiophene; P3HT), 7}xl A 3H¥ 2 ¢]-4-0]d o] &
(cross-linked Poly-4-vinylphenol; cross-linked PVP),
ZHHZEZE2LEA I A B 2) (Poly(perfluoroalkenylvinyl
ether)), U £-6 (Nylon-6), n-5EFd| 2 LA~ Y 4
(n-Octadecylphosphonic acid; ODPA),
242 H E g}E5 2 =9 ¥ #l (Polytetrafluoroethylene, PTFE),
A ] T (silicone), 3= & -F- 2 ¥ (polyurethane), 2} 8] Z~(latex),
Z4HAE 2 9 2 (cellulose acetate), PHEMA (poly(hydroxy ethyl
methacrylate)), 3 2] 2F E}- o] = (polylactide, PLA),
PGA(Z 2] 2 ¢ Zg}o] =, polyglycolide), ¥-+= PGLA
(Polyglycolide-co-Lactide ) %= %] o] &= o] == 3} o] =4S ¥ ghal+=
Tl TS sk S 5O R of = 3] oy A st
A,

[ 7% 11] A1 HA A7 5 of = gk gol] 9lof A,
&71 A sk,
Ahehd 2 2(8i02), 23 E B (TiO2),
2b g}k £ 5 (A1203), B e (Ta205), 2.4} €23 (Tantalum
Pentoxide), AF3}o} <1 (Zinc oxide, Zn0O), , 43} &HEF(Tantalum
pentoxide, Ta205), 2F&} o] E-F(Yttrium oxide, Y203),
2} 8} Al (Cerium oxide, Ce02), ©] 2F8}E} 0] B} 4 (titanium dioxide,
Ti02), E] &4FH}5(Barium titanate, BaTiO3), -5 A 23 4| o] E
E] B} ] o] E (Barium zirconate titanate, BZT),
o] 4F8}X| 2 F ¥ (Zirconium dioxide, Zr02), AFs} ¢+ € (Lanthanum
oxide, La203), 3} 3 ¥ 2! 2] #] o] E (Hafnon, HfSiO4), #HE ¢
¢+ 11] 4| o] E (Lanthanum Aluminate, LaAlO3), & 3} 2 (Silicon
nitride, Si3N4), Perovskite & 2=, ~2EEZ§F
E] B} ] o] E(Strontium titanate, SrTiO3), W H ~EZF
E] E}d] o] E (barium strontium titanate, BST), E] €2F X 2 24}
¢ (Lead zirconate titanate, PZT), E] @424+ 2] (Calcium copper
titanate, CCTO), 2F3} 3} 32 5 (HfO2), o} 3 EF o] E(A10(MO4)6(X)2),
AEs) 9] 5] A4 (Cal0(PO4)6(0OH)2), <1437 (Ca3(PO42)),
Na20-Ca0-Si02, 5= H-0] & &2} 22 (Ca0-Si02-P205) & H ol &=

o= St BAS EHE FIBFS TP AL EJOR
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[7d7-8+ 13]

[7d -8} 14]

[7d -8k 15]
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el s e B M B s e ey

Al1e WA A9d F o] = &k ghell 9lo] A,

*Pﬂ N A] A ZF2 dA 2ke] HEHAL 58] 7] g FREo
AL 5 o2 3k 318 oy A dEgA

Eins ﬂ 78 L
AT A A9
7 A F 73
A7) AL 17O, 1GO, =5, &7 1] F, IZO(Indium Zinc Oxide),
IGZO(Indium Gallium Zinc Oxide), ZnO, ZnO2 B TiO2 & 4 o] &=
ol B e Eatehis #ol Aol WF, 7, &, AT, 3
E 7o) F Aol o - HUE P B Tol A
7)) 3= (PEDOT, polyethylenedioxythiophene), Bt 4~ 47 H (CNT,
Carbon nano tube), Z1 2| 3 (graphene), 3= 2] o} 4 & @l (polyacetylene),
%€ ¥] 2% (Polythiophene, PT), 3 2] 9] & (Polypyrrole),
% 2] 92} 9 d @ (polyparaphenylene, PPV), 3% €] o} 'd #1 (Polyaniline),
#4244 7Y E ] = (poly sulfur nitride), Z~E| 01| &~ 28 I 7S
10%dltkd 3k A 3F+, SUS 304, SUS 316, SUS 316L, Co-Cr 34,
Ti 35, Y El &= (Ni-Ti) &=+
%] she}# d @ 1) d @l (polyparaphenylenevinylene) 5 %] 0] & o] ==
s X3k Fr1 AT AS 5H o R sk 31 Y ol v A
A3 A=A,
A1 WA 297 5 o] =k gl QLo A,

A7 AT 718 B A7) A2 F57)8 5 A o]k o] = kb=
& 715, e 7] Alet] ) e anERd AR ] 7] sto]
7] S AR A ©] 7]k

2] ol &l &l El| 2] 32 &k ] o] E (Polyethylene Terephthalate, PET),

Z 2] o} g o] E(polyarylate, PAR),

22| v €l v B} 7 & g o] E (PolyMethylMethAcrylate, PMMA)
ZelodE vz g ol E (PolyethyleneNaphthalate PEN)

2 2] o el| 24 & (Polyethersulfone, PES), 3 | ©] 7| = (Polyimide, PI),
2] 7} H Y| o] E(Polycarbonate, PC) 5= 13- A}-5-3} 4| & (fiber
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reinforced plastics, FRP) & Ao & o] = &5 X &8} Z el
713 = o],
A7) Aleb] 7] 3-8 -7 1L A1203), W E 2 ok (BeO),
Al dF 13 (AIN), &St A, Hefol E = A & Ao
o= stE E et Aleky AR5 E o] &8 7|l AS
SR 0% ok 3 A oA dg AA.

[ 73 17] A1 WA 297 5 of = g Bl QLo A,

F7) AFT BB B AAE 3, AV B AF)d F
Ao A¥ = F52 KX F20 28] A X5 o] 2F7] g A7) ol
AdE = S EH 0 R 3 31 oy A HE A

[ 73} 18] Al1e WA A9d F o] = &k ghell 9lo] A,
7] B Qs 1A A AUA S A7 A ol A = igkeE AS
EA o= g 31 oA gk A
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