FXHI|(E-Skin)
221 MM 917 53
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ME AT AE] FAste] 25 g AAR]RE A5 Afsilth 2% 2
of A RE AJForH zrddE 2T 2ol Zlo] ofz} Fof
= JaiA &2 Yol 7Fe e Halstgith 1990dthol EolA FAgh Axf 4
AE B&3sto] tiuzo|a Aulgo] AA AlEZ} AE]7] AT wlate] A

FAskA]l 7] wiol A&of AL ZEATE o]F = M) Re] 7AA =4
of i A= E Eole A77F ol Y= GLom, 20000 Eof T $A] who
Az ZzAAL FFE & e T 739 AR A7 AFE7] AT
kAt

Flexible cell

Magnetic
field sensor

Pressure mapping

Force

Visual display 2"3‘? Temperature

Health
monitoring

Wireless Implantable device
technology Biomedical sensor
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H 1. X HHLIS TR R A 11 Zot | w

Material Structure Sensitivity Sensingrange | Cycling numbers Ref.
rGO* Foam 22.8 kPa-1 0~10Pa 5000 9
MWCNTs/LIG** Double layer 2.471 kPa-1 1.2~ 400 pa 2000 10
Carbon black 3D structure 5.54 kPa-1 0~ 800 kPa 10000 11

*rGO : Reduced graphene oxide
** LIG : Laser reduced graphene
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a)

RGOF Alloy wires
Silver paste \ -
Py | )
== = = g
<
Copper foil L J
b) 9

Electrode laye:
-———

] ' Norzle 1}

3D printing of substrate E

Ink: TPU, PDMS, Ecoflex,

v . m

NaCl removal mpr |n¢; I‘sﬂumgl yer 3D printing of electrode layer
Water Ink: TPL/Ag

J213 A2 20 ¢XE MR £2F MAel X gl XX 2 BAL ; a) Zang et al.(Nanoscale)®, b) Zhao et
al.(Sensors and Actuators A:physical)'®, ¢) Wang et al.(Adv. Funct. Mater.)"".

2,

Egt= Hwd AR A4S 7= Aol AT, Al 9] A} iAo Al
A array= ] Fsl7] o]$ Lxek= st A o] 9ok

2.2 Y 8(Capacitive) H[FHL|F HAtIF

&% v AR AM s GAZ XL ARt 5402 g2
T7F AL e AR AN wAYSolth e wAUSF Y Al e vl
atof ke SHAIRES] o] 9lom, A HAUSFS Aty 5 AlAETH A
g aH7F ks Aol Sl

G AN HIAUZE Theo] Aol lsto] 4w 4 9lrk

C=—

d
4714 C AL Fhe e, ek S48 §7 Aolt), AL AR
SERE R zﬁol nigste, A7} S5k BAE Uehdt, TelT ds
ARAZT} SR AT o)) 2] LeRic, 9] Aol
oAU B A A TeAslelol T B 4539 B, 2 Ak
o 72, A §48, S4A A% wERIAT 9k
% 20] H20] wE AL viAUSe A7 A Aslglon, B
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H 2. 8T HFHLIS TXHI R A 1L Z20f ]l

Material Structure Sensitivity Sensing range Cycling numbers Ref.
PVDF/IL* F”'E‘g;gﬂ‘;g@g‘g a | 1194kpa” 0- 500 pa 5000 12
PVA/ H,PO, Gra:rec‘:]::etgijfb'e 220kPa” 0~360 kPa 5000 13
PDMS/Ag/PI Lotus pattern 1.2kPa’ 0~ 10kPa 100000 14

*IL - lonic liquid
FHAUS AR5 S22 A9 2 B AR FA gt BAEE 117 49
‘/}E]r"ﬂ At} Liu® 5& 7]30] & PVDF(Polyvinylidene fluoride) ¢} IL(ionic
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communications)'®, c) Wan et a

Mo| X 9l H|X 2H AL ; 3) Liu et al.(Adv. Sci)™, b) Bai et al.(Nature

Z2H M
.(Adv. Electron. Mater.)™
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H 3. ¢ HALE TAMIE A 25 ZapH|w

Material Structure Sensitivity Sensingrange | Cycling numbers Ref.
PVDF/ZnO Nanofiber 0.33 V/kPa 9N 5000 15
PZT* Thin film 0.018 V/kPa 1~30kPa 5000 16
PVDF/ Sn0O, Composite sheet 0.99 V/kPa 10~ 30kPa - 17
*PZT : Pb(Zr,Ti,. )0,
ol At 10%k3]7bA] ke 2ol hsatel A o] -4kl
2.3 YZH(Piezoelectric) H[HL|ZE XI5
A HAUSY AR I8 2 o)l 339 2" F84 AsolA 27
SHE o

Yol osfl 54 WFoz W uf i dste] HrHo] TAyEo]
A7 s = AUZOE Aseith g WAY 7

)
1o
2o
by
L
_{

AU Al o] Histo] WA WE} £31 SHEEr} mhEThs 3

o] Itk AT A=Al ZMOﬂL s Zé stk ©HAdol Sl

el PVDFsa} 4 Azt J Zn0E A 7IHW %Xé% &ato] e A% composite
Fe| 2 A2kt Azta)d AAE Bastgic) of Alal= AztalRe] 34 2o
e AR FE AR B 7heste] Akt 7] AR A AHgol el &
49 5 otk Atk Park® 52 2dkuke] PET ol uhato] obd Alet
9)(PZT) & AAbete] Alatet Hzta] i AIAE BasGIh o] AlAl:= Algte] 59
ol Ae] wul )7} 7hsstal AAEO R ANFEE S 2 39 7Hs gk AAZE Wkt
BUHF Al2go] 7hsste] AARUER AlAge] 883 4= Alrkal sl
o} Kar'” 52 Alg)7to]l &% Sn02¢} PVDF composite: 223t Hzta] i Al
A& BB o] AR AAl= o wAUF] /491 AlAe] ol u}
2t o] WAsl] Lol Thsstrhs S ol&sto] 8571¢] LED7} sid& +
& 7Fs I BAlO] o F U AT 7Fs e ARful g Halskylth
2.4 07| (Triboelectric) HAHL|S MRS
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_."ii) Self-Powered Raeal-Time
Arterial Pulse Monitoring

1215 |2 B0 E QN MR £2F MAS| X Bl H|IX 2F BAIE ; 3) Deng et al.(Nano energy)™, b) Park et al.(Adv.
Mater.)"®, c) Kar et al.(Appl. Mater.)"”.

R wAUSE Z710e A 358 BAE Bol A=A, 1E
&, 7HHE, 37 X3, self powered?] FH 02 Axlu] R Ao & e ATt
7F o] Fof2| a1 Jlt}. nhE7] MIAUSS &38| ZA7] @R gt HE
A waE AR OE 240 5T o WA dAF SR §F oAM=
sp7F Bojx|al, ThE Sk HetE LA == Ast Z27h dAgtitt a9
Ast= A7) 2 E &3l olEstA Hal, 25 S|2E B3l ol&stA Ei= 2ol
A A718 A2 E HAPAI7)E Yelolnh 19 2. d)ol 13- o7 BHECE o]y
S B FA48 4, BH B4 18l FHEH B dFs W] i
A of e ojop & Riolrt.

A A S vlaste] FEstlon, AlAe & Yl

1% 60 UERRILE Sun®® 58 PEDOT:PSS(poly (3,4-
ethylenedioxythiophene): poly(styrene sulfonate)) 2} PAM (polyacrylamide)

X‘"Z _J_?('] TAl T

.J_"-'._‘l_
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H 4. OFETD| H3LIS TR R A 3 20k H| W

Material Structure Sensitivity Sensing range Cycling numbers Ref.
PAM* 158 %" 2850 %
Pl 1200 18
PEDOT:PSS** anar (Strain) (Strain)
PEN*** Biomimetic
1.63kPa” 0.1 ~ 100 kP, 1 1
Graphene (Neural finger skin) 63 kPa 00 kPa 0000 9
PDM
PVAS Microfiber on PDMS 4.4 Pa - 12000 20

* PAM : polyacrylamide
** PEDOT:PSS : poly(3,4-ethylene dioxythiophene): poly(styrene sulfonate)
*** PEN : polyethylene naphthalate

T2 6. |2 H0E OFAEY| MR £2f Mol & gl & 24 2AIE ; a) Sun et al.(Nano energy)™®, b) Chun et
al.(Nano Lett)", c) Wang et al.(Adv. Mater.)*.

& 285t slo|E2AE AR sH3lon, sto]E2 4L PU tape. 2 B35S
g3t AAE AR skt AlA= AEE 7ot FEstHA 4714 Asrt
£ Txoln, AEQ AAZ E-go] 7heatal Htf AlEo] 2850%714]
7Vsslthal B sk w3t o WM e Y7125 E-80] 7Hs3
0§ F4712 24 7hssitta AEstgitt. Chun® & AR
%5 wistod X%Taﬂr Aol AlQ] ZHA] AlAfet 13t G

Ao] A AAE Befsto] 20x20 YALS] iz o2 A2 HAful i AAE B
AT o] AN 12714 Aol A7hE 99%2) AP o R BR7Vs s, A
7ol &7 583 fARITH L Bttt Wang” 52 PVAS H7WAste] A
oz Az F AxE PVA RS 2(A9S 29HY IEste] A=S Al
Z5to] 100%2] A14&E 7M1 XS AZsto] Barskgitt. o] AIAE 70% o]
Aol EHEE A AR AdejolME Blx] AlAo] Thssh, E2t 7wt
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Mechanisms Advantages Disadvantages
Simple construction .
) ) ) Hysteresis
, . High spatial resolution _ _
Piezoresistive High power consumption
Low cost Lack of reproducibilit
Compatible with VLSI P Y
Stray capacitance
High sensitivity ycep o
, , _ Complex measurement circuit
. High spatial resolution
Capacitive _ Cross-talk between elements
Large dynamic range i )
. Susceptible to noise
Temperature independent )
Hysteresis
High frequency response . .
g ) d yresp Poor spatial resolution
_ _ High accuracy
Piezoelectric _ L Charge leakages
High sensitivity _ _
_ _ Dynamic sensing only
High dynamic range
Linear output
. L Low frequency response
. . High sensitivity o
Triboelectric _ Poor reliability
High power output _
) ) More power consumption
High dynamic range
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