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and a method for manufacturing same. The ion channel pressure sensor comprises: a
lower storing portion including a lower accommodating space for accommodating
an electrolyte; an upper storing portion including an upper accommodating space
for accommodating an electrolyte; a membrane, arranged between the lower storing
portion and the upper storing portion, comprising a plurality of through-holes; a
lower support part arranged on the bottom surface of the lower storing portion and
having a plate shape; an upper support part arranged on the top surface of the upper
storing portion and having a plate shape; a power source for applying voltage
between the electrolyte accommodated in the lower accommodating space and the
electrolyte accommodated in the upper accommodating space; and a current meter
for detecting the current tflowing through the power source. The upper support por-
tion can be transformed by external pressure, the lower accommodating space is
perpendicularly aligned with respect to the upper accommodating space, and the
electrolytes move through the through-holes on the membrane due to the external
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A ¥ a1, 94 Pag] 9FE 2 300 mm22] PVDF ¥l 3 gf 2] 3ol th-g-3tc},
[71] S 2cE A Q17F skl T gt o] 2 A d AlA Q] HES-S YEFAT
[72] % 2cE F A, Falel et A vh-g2 S ol a, A3 A

Al {F(delaying time)©] ¥Z5%] %] @k dr}, 471 o2 Ad AlA = 0.5 Hz9]

Fupoll A 715 Pa 8Foll A 12 ms2] WH-§- A] ZH(response time)S 7FFI U

(73] 5 2di= LA E FE(52 PayE 7HA AL v FgE 9 shell A A WSk E
Sadtii=
[74] L 2dE Fxetd, o] Al AA = R/ dF 5 BT AV AR/

T =
542 &g old H(PANID) A8l A 9] Alo] &8 HEH E g (cyclic voltammetry;
CV) A &3t} 0.1V ~ 0.3 VO QI7F A gtel thate], H W3k <17t
Shedol wheh Zhagto) gk, thE A 9 V&1 Q7L ke ol whet
71t} o] A b= A 9t ¥ 8k (voltage variation)©l] o §F PANi -8-<4 o] 717]&}8} 4
HE-2-(electrochemical reaction )°l] &]3}e] 7] & 4= 1t} PANi2] Alo] ¢
HEh EL(CV)EHH, 3 (reduction)} 4F3}(oxidation)2] ¢ %] 7} o] 2
A A 2] A5+ 7 Ax(current drop) 2] f-AFSH HH ¢ of] A S}, & 2F A $h(working
voltage)<> 10 mV = v},
[75] % 2ei= o2 Al AlA o] AR HES-9] b A S YERIT
[76] 5 2eE Fxeh, 523z 50 mV el uholo) A5 7HX AL 1Hz 9| F=3h<=oll A 520
Pa o] 915 Sfell A o] & A oFe AlA o b8 & S skt A E 2 A H
A AEE A ASolth 17 ShH el thsle] U vk A X1 F o] vh&¥E
10,000 2%-A 25 Abo]Zel thae] vhebdtth. o] 22 b E M 2 A
21 2] 4 (reliability) & <] W] 3.
[77] % 3av= A H s A thdet b st A d i wgS vrERTH
[78] T 325 #2shH, A1 7F 3] ¥ 54 (time-resolved measurements)©] €] 5
= o (external loadings)ol] T &+ Al A o] HE-G- 853 Z=A}8L7] 9] 8he] 43 = AT}
Z9 AH W= 0.1 Vel vle]o] =9} 0.5 Hz 18] 31 1Hz] 534570 A4 90 Pa2]
oA AZH AT AR A BEE & Fapo A A e el Bk
datar, whE g0l Az o] Astglo] IE5EATE X AEF71EC thahe,
T A Fo] & ASH AT
=88 QAT AT 2 T8 Bl %= = 7 U
Adafjd 2 B gl e A& Ag ol A 2 A&
| PCTE # B.g|]1 0] A B ] o
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gl
of
F

[79] G-el=

o
o
A
A
0%

-
4
OE T
N
i
o
N
[‘N

[80] 5 3bi= hEFR 7 A 7R B Lol whE A whe-E YERI T
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lume| itk A ®3h= 54 %] F o] S7kstol whef S-7kghet. “12{ v, 100 nm
olate] -1 A& sloll A= 58k zlo] 7} glth. AREA 0% fa 7 WA
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[82]
[83]
[84]
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[86]

[87]

[88]
[89]

[90]
[91]

9

vl @& 4= AT} 6 x 108, 4 x 108, 3 x 107, “2&] 4L 2 x 107 pores/cm2 2] -7

9 5 (pore density):= Z+7} 10, 100, 600, 22 32 1,000 nm ] 17 *] &<l of -2 3t}
- o)L Eo| AV MBS A AeE FE Y HA S Aesith
& 77 WA 9] B = 1:66:180:333 (10:100:600:1000 nm) ©] T}, o] 4 & =2,
Aol T7h= 7 A5 Alsrel vl st} ey, AR W Al A

o] Zoll th3lo] 2po] E Kol A| ekt

2] ol Al b AlA el A ukgol gt A

5 3c= vhke A Aol mE o] 2 A d Ao A ke vEbT

5 3cE sk, A 7] daf A& &2 ol d ®l(Polyaniline; PANi) 84,
X EFA] & F & g}o] =(Potassium cloride KCI, IM) £ = o] 21 ol 4] (10n1c
liquid; IL, 1-ethyl-3-methylimidazolium ethyl sulfate) 81 4= I}, o] &5 A =2
thE o] o] & % (ion mobility) ¢} ©] = 7 5 % (ion conductivity)E 7HXI T}
FEA g FR o= & e]al o] 2 A &2 Heloldd gl
H)aho] 0.1 1) B =R A A H3tE Bolvh =3, 548 5 = o 1A
W= AR ET

EEHA 3 F 2 PFo] =(KC) &2l ﬂ%ﬁkﬂ, W 3}h= E g ok d F(PANI)
ool thH|sle] 1.5 kPa FA ol A A EPE} Olﬁm @1 IR RS
Hh-3-©] 2 kPa ©]3t8] 5H& ¢4 H*HOM Hg sttt AT vhEo] FH
FEA R SR eto| = &} fAlsteh §-2l= b Aol A Abel & A
A A o] AL o] o] & F53}. 2 A A o] o] £ A% v o
olslo] A ¥ o] & AL 2] 712 57.4 mS-cm! (PANI), 125.8 mS-cm! (KCD),
18]35 3.4 mS-cm! (IL) ©| .

A Z2-& ZdoldH & A (PAN;i solution)< 10 ml &l 10 ml & 3] 4] =] a1, 1)
Aol v|ate] o] & AL el 1wy, Eelotdd golo] A Bl 0.1
Sem'®] o] AELE 7zl Ao w delA Ak & A7 A& o)
Ad s MM R G3gh AdsS AT . A A2 g w39 359
Ao M T8 24U 5 Uk V] AEZ A7t = = 9l

o] 2 Ad ¢h= A9 ¢hE A& g A B A (selectivity) ©] EQ} Ay
Fo] Sl A AL AT

L3de vy dEE b 2= =

5 3dE s, AN 475 7k 2 57F 2 ohekel whe, A5 v )
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[93]
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[95]

[96]
[97]

[98]

[99]

[100]
[101]

N A2 IR, FFHV], AVA 8A&E QA B Wi, s me E 5
9ol 5 7hs et o] ol Al hE AlA
=5 W (radial artery) 2] F S ZUEH A
A E TG 2pe] S50 H-2bat

L dav= ALY S0l FAE o] 2 A d AlAE el = AR o]t

5 4b= 93 Eoke ARl whet A g A o)t

S 4a 2 E4bE FEshd, b2 ol 2 Ad AlA 9 8 x § mm2H A&

N

;

T+
A gtth, A2 ohE 3o giste] &5 A7 2AME QAT Dot H o] AR
212 18] a1 Fak 37 o) tehe] A2 thE Blo] BE5HUTH
% 5av & 8o thE A A olo] e o] A ¥ AME Ve =
WS AFA] B ol T,
% 5bE % 5a9] o] & Ald b Al o] g ot
%529 5 5bE FEEH, o] Ald hE AlA(200)= B A 3(210) Cae
A 7H7(220), B ER1(130), 3 A A -(140), A AV A F(150), A 21(172), 2
A(174)F E33 A7) 3 A (210)= A E(160)S 57 E 8= s
3 7H112)S E3H) 7] AR A (2200 Al A (160)S 25
T E3FETE A7) A O1(130)—0— 7] B A EE(210)9F
A A 4E(220) Aol el WA ¥ a1 o] #HEE(132)& Eggkr) ] sht
A] - A
J_:,L

HJEL

1
2

A}

T(140)+= 7] sH A1 747(210)9] s of] i x| =] 5L 3 & o] o) 4]
R A A R(150)% 7] AR A G220)9] 3R] WA H 31 9k 8 kol o,
A7) AL 172)S A7) 8 i 3 1H112)00) - A A (160) T A7) A
= F7H122)0) g A E 2 (160) AFol ol A S 917}k, Al
AFA17H= 27 D172y 2= AFE AZSTE 7] A
A(150)5= 23 heoll oJste] Mg a1, V] sht e o

T Yy P(122)er T o7 AEsar, 7] A A (160) F7] 9 F ¢FE e
olate] 7] MHE RIS HEEE F3fo] o] E}
71 A %j* 220)8} 7] B AAR10)E A4 12 4 9)

R, 7] 4 AL (220) 9 3] B xv (210)= 712 B2 4=
A= 47] A A dA s L, A7 S AR

A ulE A7 eg AdE 5 ok w44 S A =1 4]
= AAFE a1, A7) s A gRo] ool A vlE A 0w AHE

2 5 6bE s, o2 Ad shE AlA(300):= sHF A1 3%(110) A
(120), "0 B 7 21(130), 3} = 2] 5 (140), A 2] 2 3-(150), A D(172), 2

AFA
6b+= E6a/] o] & A oF= AlA] e ¥rH ro)t}
6a
{ =)
s
A(174E 23e) A7) 3HE A28 (110)= A3 A (160)S 59 8hE skt
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[103]

[104]

[105]

11
TEEFIH112)S E8H3tt), A7) A A A (120)+= A 2 (160)S 7238
A S FHA22) S s A ] W B 91(130)-2 A7) s AR (110)9k

o =E5(132)S ¥

A A -(140) = 7] S A 7d(110)9] - ol vl %) = 5L ik g o)t 447

A A A A (120)9] Aol v X =] AL g & Aol

A7 ALA72)& A7) s = F1R112)00 g A= (160) T 7] A
&3k ] }

(122)°l] S=-5 A& 2 (160) Akl A& 2 71er). 417

1}
)=
=]
n
=]
n
A]
i A A (150)3= 7S
7]
1}
)=
FA174)3= A7 ALA72)0 BE= AFE HAES A7) AR
A]
=]
n

= o
A A H-(150)3= €7 ShE el este] Mg ¥ a1, F7] sh g 1H(112)& 7]
AR g B(122) 3 SR oz AYshar, 4] AE R (160 7] 2] ok ol
ol 5te] 4

7] WiBelel EEs Tote] ol
A A=(378)2 A7 A A (12008 A A EH(122) T AT SR
F(150) ARololl wi A =] a1 7] gt XA 3(150)9] Dol A =2
guo] A= vk 7] A A=378)2 A2 Ag/AagCle] AT
FPosH e BE T2 5 ek

B AF(376)2 A7) BRE A FH(110)9] 3HE A F1k(112)3 7] B
A A H-(140) Alo] ol v X] ] 31 A} 7] 8} A A]H-2] AdH o) & A & 58 ¥ of
FAE 5 Ak 2] s 53769 A AgAgCle] AT TEE
WPy e BE T2 5 Aot ] AR AT378) L 4]
AFGE760E 7] AQ172)0) A7 H o2 AFHT,
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