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(57) Abstract: The present invention relates to a transparent stack type actuator using a PVDF-based polymer and a graphene elec -
trode. The present invention is characterized in that a single layer of a PVDF-based polymer film with a predetermined length has an
overlaying electrode on one of the upper and lower surfaces thereof and is folded in zigzags several times to form multiple layers.
The actuator, according to the present invention, can be manufactured to have a small thickness for the purpose of decreasing a drive
voltage and at the same time, can ensure transparency. Therefore, the actuator can be used as a haptic feedback element for a screen
of a flexible display element.
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A2 AEA 75 7] (actuator) =, THFaF F-ofol A o] 28 7} o] BzhE] W A

m

28 HAE HE| 7t Q) =, A= @& A 24X (hand-held electronic
devices), 7} A| & (home appliances), Tl 2= # o] & *](display devices) &2 -
ool Al PVDFA| € 9] 2132} AA & &-8-3F -5 7] (actuator) 74| 7] (sensor),
H 2}7] (capacitor) 5ol 5= TF&F3HA] A2 4= & F o2 o ¥,

EAP(electroactive polymer)= %714 2}= sloll A 7] &2 77 Al e}e]
(ferroelectric ceramic)ol| 4] €& 4~ = W EEFH W 02 %) Bt} 4 vy &
HEET %~ TH )2 D2 T A= 78 Algo|r). =3 EAPE B2
A A w9 wp A 2 o 2 7EA] FEfE A A7) s ske] vheFgk
A 71(sensor) R 78 7| (actuator) A B2 ¥4 S B d v vt 53],
EAP2] 7}H 3L H-A 8k 542 g3 f5-913F 1 2} 7] 7] (flexible electronics)®l] 4]
HA7N D FE5712A Y ARE 7 A& ol B -2 93] Q14 (fracture
toughness), o] ® 3 &, =2 %15 7+2](vibration damping) & & 54 & 2= A A
5 (biological muscle)& R A 4= ¢l o] Q1F 5 (artificial muscle)©] 2} 21 5%
B, A A 2ALF 25 (biomimetic robot) F-oFoll A T}k A G- 7F A3 ¥ ar
A

AJutA o0 7 EAPI=, -5 W2l of] uhg} A electronic EAP} ionic EAPE
T-+-H T}, Electronic EAPT= % 7] A (electric field) 8}l 4] A &7} k= 3] -&

ol sl WA OB FE &L iE vhH s A qto] -2 Wg o] AT Tonic
EAP:= o] -9] o5l ofaf ¥ g o] Ash= WA 07 J-F5& = e vy
T-EZ1]ko] vt tf 3 4] Q1 electronic EAP 7-% 7| = 3= dielectric elastomer actuator
2 PVDF-based ferroelectric polymer actuatorS & <+ AT}

Electronic EAP2] T 324 Q1 o & A4 PVDF 7]4Hke] 7F5-7 318 A} (ferroelectric
polymer, o|: P(VDF-TrFE)) f== €3} 38 777 315 AHrelaxor ferroelectric
polymer, ol|: P(VDF-TrFE-CFE) *=3= P(VDE-TrFE-CTFE)) S AF-&3F 5= gt}
a2 R4 a1 A1 P(VDE-TrFE)[poly(vinylidene
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fluoride-trifluoroethylene)]+=, PVDF 7| §F2] 3132} S0l A 5 7} & w4} VDF
(vinylidene fluoride)©} TrFE (trifluoroethylene)®] &3t o 2 A ¥ W, th & <HA
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£-3], P(VDF-TrFE-CFE) 1= P(VDF-TrFE-CTFE)S A}-&3F 94318 774
FAEA TE 7] 20~150 Vium B 52 A7 toll A A 5~7 % a2
W E(strain) e FEEHA ok el g dEge] FATE o E 5o 10 ume 39
200V ~ 1500 V 5= 2] -5 ol Bt "t o] e Y-S Folg
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E5H AV G 1A 252 488 A 213 A41 P(VDE-TrFE-CTFE))
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A& 5 o= g
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[43] G, oA AL A HE10)0) L A F20)S AAM, e S OR
TAE = 1A A=20)S S H AANE 5= v} g thE A AR oA
aFAAEA0)0 LR AF200E AAR], 1R A0 o)
AALEE = Qi) B3], g9 a1 did A=20)S W o] HAFSle] AF8-E A S-
AFA o] FolA|= EA o] .
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[48] }71 PVDFA| D o] 1172 EE(10), -4 1% 221 P(VDF-TrFE) =
3}E 74 a1 -2l P(VDE-TrFE-CTFE)) ®=3= P(VDF-TrFE-CFE)Y ? AT}

[49]

[50] 315 P(VDF-TrFE):=, PVDFA & 9] 2134} Soll A 5 7] €] &4} VDF
(vinylidene fluoride)©} TrFE (trifluoroethylene)®] &3t o 2 A ¥ W, th & <HA
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AU A (-ene)E Ajste] ThE Gojolth &2 sp2 Afolet Bl AW
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o] Fo) A Qlar, 1 o] SAA] U} & Wl Aol B HTh
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