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AR ASF(120)2 =3k vke; Zol, Al »pEF(130)3 42749 A2 oA HiXE 4 glow, FE
AF(120)¢] Al #p2F (13007 o)A =] wix|d 4 &= o)A o] FHjE 5 Ak, ojw, oA Frhe F
o] 7ol wet tdatA A2 Ao, DPE T4 715 WA addde FE vAA &= AY 7 e
W, g si Al A7) o)d e ﬂl"?‘ =S110)# AF- A=5(12009] Ao geks Fske AZdEHE
PET(polyethylene terephthalate) ZA#9] 2 ] o] X (spacer)¥ < om, T A] o7 Ful AR AT
(120) (= A2 vhE5(140)) 3 A1 vpES(130) Alololl miA[¥= §HF AEY He 2ux]eh g2 A& 2=

2ol 4= gt

A1 e (130) EdlolE(plate) F4L 4 Jdom, ap A=(110) 7ol wiA =™, A5 d=(120)3F A2

Moz FE8 & Y= WAL 5 A,

E Ay TR A2AH100) A AR A=(120)03 A1 wpES(130) 2] Sl w
T 25 =z, Al npEE(130)2 Y A(120) By AV|SAE o 2
A

e X H
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e

dd § glow ) o= Qe A AF(120)3 Al vEE(130)0] A2 HAEHW ArlSAd=7F ¢ 2 Al v
Z(130)2 &A= didey, g5 %ﬂ (120)2 gHst= gidd 5 .
Al PRS0 FE oA =29 ¢ den, d#HEA PDMS(polydimethylsiloxane),
PIFE(Polytetrafluoroethylene), FEP(Fluoro ethylene propylene), PAN(Polyacrylonitrile), PVC(Polyvinyl
chloride), &A% (fluoroelastomer rubber), O} (acetal), HAEZ2(cellulose), ZS-de

(polyurethane), ol #dzZuo]lE™ XR-elt]el ZElo]@l(acrylonitrile butadiene styrene), Zz|7}HUoE
(polycarbonate), *&]2E}o]& (polystyrene), ZZ]olE]lZ o)1= (polyetherimide), ZEz]oll2E|Z(polyester),
Easy to machine electrical insulating garolite, 22]& 31F(silicon rubber), Zzloln|=(polyimide),
PVDF(polyvinylidene fluoride), PEEK(polyetherether ketone), &&lolE# (polyethylene) F ol 3yl &
Aqon, vgA s A= PDMSY = T,

A1 mhEF(130) 9] FAE 70 WA 140 mY F Ak

A7) WA A (100) = AR A=(120)03 A1 vpE3(130) Alo)
v, AL vpRE(130) 7 A7 SAHAE ZolE 7HA = A2 wpES

w ool o Felol e whEas] ALA0000A AL SHEFA30)3 A2 vHEE (14009 A
AAE AT AR, £ 4F FEAL, A2 HETUOL AL HFBOD) et BIEHA | 2
F Qe (130)3 A2 vHEE(140)0] HE AHHWE A/ SHE 2 A2
140) & & (130 FHHE A & v

A2 wEEF(140)e g4 A BEAA F£ 0 don,  dd 24 PDMS(Polydimethyl  siloxane),
PTFE(Polytetrafluoroethylene), FEP(Fluoro ethylene propylene), PAN(Polyacrylonitrile), PVC(Polyvinyl
chloride), #4&al%(fluoroelastomer rubber), ©FM|Z(acetal), AEZL22(cellulose), Z-H&
(polyurethane), olAdzZuo]lE™ Xelt]el ZElo]@l(acrylonitrile butadiene styrene), ZE|7}HU0E
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(polycarbonate), Z#]2Elo]&ll(polystyrene), Z|olElZ2o]v]=(polyetherimide), Z]oX~EZ(polyester),
Easy to machine electrical insulating garolite, A& I (silicon rubber), Z&o]"]=(polyimide),
PVDF(polyvinylidene fluoride), PEEK(polyetherether ketone), Z#]o&@ (polyethylene) & o] A 4
dom, ugAsAE PIFEY 4 tt.

A7 @Y ZF(self-assembled monolayer; SAM)(150)2 M5 A=(110)3 A1 wpz3(130) Alololl vl %™,
sh- A=(110)3 A1 wpEF(130) Ate] AWe] &5 AolE 7hssil st AAY
(SAD(150) & =dFo =M 7|E9] 93-S ste] qdA (S t8) A 4 54 &3 93 =
ZA ol A5 xH 54 ZAA7E Wsletrg il 540 Adte #AHE AT ¢ .
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84 A= A=2F W8 (dipole direction)d thAAe] THAAS A
2 ¢ Aot A7tz E ddZ(SAM)(150) Y] =2 EHE (dipole moment)
A2 e 2 AR E A Ao]E JRe g dto] mpEbE ] A AzH(100) S

LB
ll

I

AAEd 4 .
A7k E LS (SAD) (150)2 3h5- A=(110) Zdoll AA (dipping) %+ 23 IH® (spin coating)dl <|ste] &
A Ad F dod, v AT JA TAH ste] FHEoZN FA Ao FAHS =Y 5 ATt

AL mRES(130)0] w8k AR #gske A, AkEd @S (SAD(150)2 (s F= N, 28718 2

= =] 11—
o3

19 otk A8712A -CH; e NMLE E3ete AVted 9939 49 S8 A Al wpz
Z(130)9] oA B Wy dA o] E5¢Y 2 olE F3 &8 S sbeeid. Ro AR o=, A
7N1Z2Y WA= (SAM)(150)e  BT(Benzenethiol), ABT(4-aminothiophenol), MBT(2-mercaptobenzothiazole),
MOBT (4-Methoxybenzenthiol) 2 PEIE(Polyethylenimine ethoxylated)@® ©]Fo]Z oA AMElE = 1 o] Y 4

ATt

rl
>\I

A1 vpEF=(130)0] FAFF AR 285 A AUtz A7rEY A= (SAM) (150) AR 8= (electron
affinity) v 7|84 %X (electronegativity) 7t & 942 FAE = 248718 2¥3te 2Y 4 Jow, upg
AetAE, 87124 -F e (15 EFste= A2Y & Aok, FE7124 F e -l 534 & dx83t=
(electron affinity) =¥ A7]24%=(electronegativity)’} 2 942 FAH+= 8715 ¥t A7LEH
“dFo] A FAst AN ALl wpEF (13009 oAl 5 e dX|Ete] B R ol % =Y

S7V7F Zbssith. o GAldos | Az LS (SAM) (150) PFBT(Z2,3,4,5,6-pentaf luorobenzenethiol ),
FOTS(Fluoro-octyltrichlorosilane) % HDFS((HEPTADECAFLUORO-1,1,2,2-TETRAHYDRODECYL )TRICHLOROSILANE) =
o]Fojxl TellA HdElEE 1 o]dd & Tt

o3, AAHE Fol] £ %Ué% A Ak, o]dle] A= B i) o Alo] X upx] gron] olZ &
sfo] & S Agtele A2 ol

AAA 1.

S dFo = J(Au) A5S 18k, T3 (Aw) A=E ABT &dof HX3te] 7 (Au) 71# Aol A7z ddZF
(SAM) 2.2 A ABTE &Ad3lv}. ABTO A7l ©HAS(SAN) Aol Al vlE=o 7 PDMSE 70 me] FAE dAs}
W, PDMS T3 4 mm-°4 OJAAYE ZEE dFUEAD) AFTE FAA, v (Aw AT dFEAD) A5

sfolo] 2 Ezle] Av|H o7 AAsIe whaAy] WA ARE A =ei).

AA¢ 2
A e 13 5D et , ABT Al BIE o]&3&to] vz 7] Wy axtE Azt
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A 4,

AR e 13 FAF s,
aAE AR,

ABT whAl PEIES 2w=dstel Abxd 93 (SADS FAste] mharaly] wa

Hld 1,
St AFoz F(Au) AFE FH|8H, F(Au) AFE ABT &M AR ste] F(Au) 715 Aol Al mpFZzoz
PDMSE 70 me] FAZ dAstH, PDMS 53 4 mme] o|AAZE Zesd dFnF(Al) A55S I, &
(Aw) A7 &Fu5AD) AFE goloE Fste 7oz dFdste] npaxdr] Sl axsE Azteit,
A7) AAlel 1 WA 4, vlae 19 mpEAy] W azp Fxe] Zbzbe] 42 5] ® 19 At F 10
2 AAld 1 WA 4, ¥ 19] v 7] B axke] FHAEE & ba WA = Seddl EAESIT
F 1

e 1 AN 1 AN 2 AN 3 AN 4
An A= 2|5 (Al) 215 (Al) 215 (Al) 2|5 (Al) 215 (Al)
Al w2z PDMS(70 ¢m) PDMS(70 ¢m) PDMS(70 ¢m) PDMS(70 ¢m) PDMS(70 ¢m)
SMAZ - ABT BT PFBT PEIE
SRS = (Au) = (Au) = (Au) = (Au) = (Au)

Add 1. F(Aw) 7

#9) 57 53

71 AAld 1 WA 4, vlad 1o whE vy SR ARke] SIS 5 (Aw) AT JAEAE SAH8e] 3
7] & 20 A3k, & 29 HE42 5 W FIo IdAHE F(Aw) AT A fAERES de HEAE A
gk Ao|t}.
X2

Hlad 1 AA 1 A 2 A 3 AAd 4
HA&EZH(" ) 73.43%x3.80 61.2%0.40 54.1%+0.86 90.09%0.84 6.85%x2.12
¥ 20 mE A7t wglRRE Ao 1 WX 49 A9 ArtRY ddIT(SAD o] = (Aw) A= Aol AU
S5 g9g 4 9l
Ao 2. A%+ =
A7) AAle] 1 WA 4, wlale] 1o wE v ] dE it AU 5 (Aw) A9 d¥(work functio
n)< A3 371 & 39 At 7] AAld 1 A 4, vlale] 1o w2 wpEzly] @A Axpe] SRS
¢l F(Au) HFeo] EHS KFM(Kelvin probe force microscopy)® &3 o|n| A& % 6o AT},
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Had 1 AN 1

A9 2

2A 4 3

Work function
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AAl 8.

Ao 49k FAA FtE, PONSS] FAE 140 m= kel whEAY] W aakE AET

Hlwe] 17} SUsHA S35, PDMSY FAE 140 m= 3te] v 7] wbd A2E A zsit),

7] AN 5 WA 8, vlaLe] 29] whRAs] wAsA T2 Zzte FAL §7] E 40 FelaAct,

¥ 4
vl 2 AN 5 A 6 AN 7 AN 8
AR AZ &5 (AL &5l E (AL &5l E (AL &5 (AL &5 E (AL
Al vhd= PDMS(140 m) PDMS(140 ym) PDMS(140 zm) PDMS(140 m) PDMS(140 zm)
SMAZ - ABT BT PFBT PEIE
A = (Au) = (Au) = (Au) = (Au) = (Au)

Ao 4. &7st A (PMUS)ZA S vhEA7] EASAH 574
A7) AN 5 WA 8, Blald 20 whE npEA 7] WA aafe] thsle] AR A9l dFulgE(Al) Ao tiEk A
=& (contact area) 225 mmz, HZE=F7](contact frequency) 2.5 Hz, A=3}5 (contact load) SNOZ 3}of,

At (voltage) EA, AF(current) EAS =Asle] X 9(Bare: ®]nld 2, ABT: 2A]o| 5, BT: Al 6,
PFBT: AAld] 7, PEIE: AAle 8)oll EAI3}FA T},

AAld 9.

SHE A=FoR F(Aw) AFS FHEH, F(Au) A5 ABT &N HAste] F(Aw) 713 Aol A7|x2d 9dF
(SA) 224 ABTE F/dgeh. ABTS A7kxd ©d3(SAN) Aol Al w3 o2 PDNSE 70 mo] FA=Z A3t
o, PDMS S 4 me] o|AAYE ZHEF A2 upEFToZ PIFEE sk, PIFE Aol &Fvlw(Al) A558
sk, = (Au) A=3 EFrEAD A5E sfolos Foto] HriHew Adste] vpEHdr] R aAE A
g,

A4 10.

Ao 99} FUSHA a3k, ABT tial BIE o] &ate] npaxdry] wHAAE A2 g

AAld 11,

Ao 99} FASA Gk, ABT izl PFBTE ©]-&3te] whaEz7] whdizts Al#bgict,

AAld 12.

Ao 99 FUBIA S35, ABT thAl PEIES 2338t rbxd dAS(SANDS FAske] vlzbdr] whd
2AE A A
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vl d 3.

st AFo® H(Aw) A5E FHlsk, = (Au) A5 ABT & ] AA s F(Au) 719 Aol Al mpEFoR
PDMSE 70 /me] FAZ FAsIH, PDMS T3 4 mme] o|AAZE Zt=F A2 w5 o2 PIFEE A5, PIFE
gol ATEEAD AFFS FA, Fhw DG SFOFAD AFE selol Fahel WrlHow AAs)
of phay] WHEAE AE,

d7) AAlel 9 WA 12, Hlale] 39 wpEAr] @At o) 7o) 7442 db] & 5ol gtk & 3
2 AAld 9 WA 12, Blad 39| upEdy] Bdazte] FAEE = 10a WA = 10eo] Z=AIEHSITE.

E 5
Ml 3 A 9 A4 10 AAld 11 AAe 12
A AT & EAD &FrEAD &FrEAD & E D & EAD
A2 ob@E PTFE PTFE PTFE PTFE PTFE
Al op@E PDMS(70 zm) PDMS(70 ¢m) PDMS(70 ¢m) PDMS(70 zm) PDMS(70 ¢m)
SHAZ - ABT BT PFBT PEIE
SHE- A= = (Au) = (Au) = (Au) = (Au) = (Au)

Add) 5. FA3 A (PDMS)ZA Y] vlEAY] dAEY =

71 Al 9 WA 1 H]H'_Oﬂ 3ol whe v Ate] visto] A A=l dFulE (Al A=l tig

& A (contact area) 225 mm, &3] (contact frequency) 2.5 Hz, HZ

A (voltage) EA, AF(current) EA, AdU = (charge density)E A3 Z12F = 109 (a), (b), (¢)
of ZAlaelom (Au: ¥lale] 3, ABT: Ald] 9, BT: Al 10, PFBT: 4 Alel 11, PEIE: AAle] 12), w]ale]
3, Al 9 2 AAJe] 119 mpEz 7] W AA}e] gk CPD(contact potential difference)®3E = 109
(d)(Au: w]ate] 3, ABT: 4 Ale] 9, PFBT: Ald] 11)el] =A|&kSdT.

N

3}% (contact load) BNO.Z 3}oi,

oL _1

4

& 12a= AAle 9ol wE mpEAY] B aAte] e BHE WS EAIRE Zol, & 12b= AAld 119 uh

o
= il
2 nb A7) wAse] A BAE BRS ©AS Hlelt,

1228 zshd, Al S(SA) S & ABTE ©]§3kal PDMS7F Fds tldAz A4x

= ) 9 o

= 745, PDMSOlA =7 RHlE(dipole moment)o] WraFo] - -l &b '+'w P, ABTY A &
A AP N A L5 FAbe] Baksh ABTS] AT Wo] v WFo R FAFA Hol R B
dsks Aalistar, PDMSOl oiste] FHsh ol EEd WS P o2 sk, & 119 (a) WA (o)l
Aot o] AAle] 9] Ag &9 540l AHe As S F o, & 119 ()E Tkl Al 19 4
& ACPDS] Aol He '+ AT AL AR = A,

A, = 1208 FERIHW, AAd 1ld] b2 ArtEy GdF(SA) O Z PBFTE ©]&3kal PONS7E sk dixl
2 HewH= A% PDMSIA A=A mulEe] Hbgko] AR '_ro]A] BFE '+ 2 AP, PRFTe A9, %A}
HAA(PDMS) ol A &= A=5Ake] Wk} PBETS] =572} Wako] EU3 Wiow JA A Hol &5 24
shsfar, PDMSOl wisted kst ol frEfst EWS A%t olm ko], = 119 (a) WA (c)olA st
o, PBFTE POUSOl clstel Fouael oA BAES G4z, 29 W wv Ase] ol aE S

) )

F Jon | = 119 (d)elA A4

2
g, & 119 (a) WA ()& F=EspH, AArjd 11(PFBT) 9 45, Hlad 3(Auw), AAld 10(BT)e] 7-§-Hr}
g &Y —5—“ & Hola glemn, ol Aol Frbel wel A A=A Wl Etsta & = (Aw)
A=aate] 3), BT Agd w5 (Aw) A=5(2A1d 10) Bep w2 545 Bt
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