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25 SUMMARY

PEDOT, poly(3,4—ethylenedi hioph , &, BB . .
poly(34-ethylenedioxythiophene). [, RIFLHER PEDOT, poly (3,4-ethylenedioxythiophene), has been

HETRI THEEREEUHESHFELT, 2YF/ARILPEH | known as a one of n-conjugated conductive polymers

ey m e i i i ] e L that shows an excellent electrical conductivity. Also the
BEKGEDAOBAZEEMHGEELLTERASNTVE | application has been developed in recent years as a

. Bl 4 R OO T o s <. transparent conductive material for touch panels and
. Eh=5 3| N
7. 110 REZBIRLEBAREMHELTEWNEEASN | by Gevices. Recently, much attention has been paid

TWETA, ZOERAMOCEEHICITEERBED AT | to the enhancement of the conductivity of the materials,
which aims at the substitute for ITO. In general, a large
NTULET. PEDOT IE/K OB EICE BN, ZCOEEMS | amount of PSS, poly(styrenesulfonate), is mixed with

N T - o " PEDOT to improve the electrical conductivity, as well as it
AFEHRTALRGEICERLESIET DEEICIE, BIEIL | just works to solubilize into an organic media. More, a

o . N — R o technique for an addition of a small amount of high polar
N \ 3 _ T, —j%IZ = NFE s 2
HEALETT. TLT, —RICEEFFERETHLIRIR solvents such as DMF and sulfolane has been developed

FLYRJLRUEE PSS, % PEDOT IZiKNLT- PEDOT/PSS ;g | to improve the electrical conductivity of PEDOT/PSS.
The function of the high polar solvent is known as a
EBRBRDOMETHRINTLET. PSS (& PEDOT M AA1L | contribution to the control of highly ordered structure of

_ . N N the PEDOT molecules by replacing PSS molecules with
ISHF 5T 2EAYTIRES, PEDOT ~ADF—/SUbELTOH® | 5 high polar solvent molecule as other dopant into the

A BEROCETEEMM LB 545 EMECHIES n-conjugated system. Based on _the explanqtipn, a
further improvement of the electrical conductivity of

NBHEREEZSNET. PEDOT/PSS OEEM DM EAEE | PEDOT/PSS would be expected by an addition of a
_ L - stronger electrolyte as a dopant into PEDOT molecules.
BETHHEHIELTIE, DMF PRILESVREDEBIERE | We herein report on an electrical behavior of the

= N NP — . . PEDOT/PSS hybrid thin film which consists of a large
g — % 3 > a7 B A = NN
ELERMT SFEGENRRMT, COBEDOBHBILRR amount of some stronger electrolytes; The presented

DELE, THERICHTEELHBR—/SURELTOER PEDOT/PSS/electrolyte hybrid thin film shows a high
conductivity: the conductivity is two orders of magnitude
X5 PEDOT SFDERIEEH DO FR THDEMBAINTLY | over the conductivity of the PEDOT/PSS into which the
electrolyte was not included. Analyzing the mechanism
EXE of the improvement of the electrical conductivity, the

- _ . . following interpretation is to be concluded; the high
S i
WEFDLIE, PEDOT/PSS [SHLT, SYREGAF L HE conductivity shown in this report arises from (i) a

ERTEMEEEFMTNIE PEDOT/PSS MOEE M (LSS | formation of an efficient electrical conduction passing by
an orientation of PEDOT molecular chain; (ii) decrease of
ICALETREDTIEELMNEEZ, BARELEOHTEELT-D | energy barrier for the hopping conduction because of the
_ reduction of the distance between PEDOT molecular
T, UTEHMICRENLET. chains; and (i) an ionic conductive improvement
between PEDOT clusters.
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CNET, B9 —TRREKDEGFARELHTEXZORILZEEL, MMM TN - SRE
SEIRM RN - B R EERMNGEZATELEFBHZFHITTEELLD, FETE, BRYKSE
FEMmPIZVrDIREZIYR LSE SOOI, ChoDEMBFEICMZ, fmA—HHD
(T LRI DE T THOEREMEMHRMICELERELA TERMAREICRYBATHEY. AXBT
(&, ZDRIGHEBEMEM BT IRMARD—mEBASE TV EET.

ILF ST NILIMAZORIFHEERBICRAITEEELSXF—T7—RFOUEDEL TR SN
BE5ThoTEFELIZ. © LU, HIREMZHETOCRDELT ST TyYRILYMO=
HREFIENZEMEE L, T)—2 A/ R—=230F X2 5HMELTHERINTEY, 94
HE, URIDLIENEIRETEHRIET 51— ——XITH L TERBCH B TELEBAMEE R
FEND, MEFVEDLDAFTELONTVET. BALIE, BERIKYIDOESLHETIoTYRIL
JrAZJRDEKICESEZLT-AERARICRYMBATEEL:. Th4bhs, OIqILLT /NS
R, P QIAILT A AABRIER DAL LEARYE), @ QTAILLTNAAADOERZEI—
TAVT @ EVWSZEDDRFHICONTHEEMNERGFZERTEELLZ (K1), XFETIE, 77
IWLTNARBEAREDO—EEHRASE TV EEFET. |EBFSOFHITETIILLT NS AR
TlE, ThERAFENDPTLEVS R ROV T RBEICR MR ZED THYET. =&
ZIE, BYFNRRIILOERBREABENLEDHMHBEARICEVTL, RUZFLUODHXIFH
7z (PEDOT) DEAEZ KMRICHIB T AL, EEMOMLO-O DM B BEMBERKEIT>TE
FL-DT, UTHMICERBAN-LES. @

OREKTIIA ORHERKBETER O7LFEE
FATL1. 9125, TR - BRBADITIIER ERAN-ADER

S e TURSTINARGE  FPC, AVTLY
Z1VLFIMMA (S-film) e rso
Vi
{.,,. -.} mee
) ._ Vo
PEDOTORFIEE ﬁJﬂMﬂ I rFEHRORRENE

1. ZLXPTIILIMAZ I ADT=-H D ER BT
TE, BVFNRIVEDORTTINARADOKEFBILDOEREREST, ITO KEZBHEL1-1EHA
EEMEORENBAIZEDSNTEY, 7?;75\'(%‘!’3')5%71*/%0) PEDOT #IZLéhed %
HEREEUHEDFITRLTEVELDATELONATWET. © nHEREEMEHFIEL, H
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RI7OERADBEANBEZTHY, HhOBETHMILAOTL, BIROBBEENSEREEFHD
BESBMBEICITEVFHEFE ODILINETESNIEREEZONTTH, —HATERAMEOE
BHIIERALANIVICIFERELTELST, TNoDHEMEDOILAIMLEARO SN TNSDHMIR
KTY. TNET, PEDOT/PSS DEEM %R LSBT, PEDOT DfES&IEAS PEDOT ~AD
F—TEDEREENRFASNTULETS, ChEDFETIE, MELTREERTSIENYTH
CARMEXRT 50RO ENSITRBEIIRBREEZONETT. ©

PEDOT/PSS(K 2) DE&EEME LZBIgLI=0 FREH X, BEEED(A U EEES D

IHRLI-BEARTHS PEDOT D= EERZEMRESE, PEDOT $HEIND“BE/NR"EH
md'é?iﬂm\z\%&fwid' ELHZ N IL, PEDOT O % B 1 X0 &L ] 14 o il 1 $¢ 7 HY
PEDOT/PSS MEE M EDERKMTTT. © PEDOT/PSS fEH® PEDOT D5 &Rt OB M
(X, TDREBRFIZETS PEDOT/PSS DERIEEL, TDERMABIEICKEIKELET.

K 2. PEDOT/PSS D4 FEE

— %I, B TO PEDOT/PSS M#EiEIX PSS D7 =42 & PEDOT D S 'EMDEBHEENE
FIZ&Y PSS & PEDOT SHMEESLI-ZRBETHAIIENHMONTVLET (B 3 D a). ©
PEDOT M4 F=I[&, 1,000~2,500 2 (EDOT #YiRLI=vk 6~18 FBEE)DA)IY—ThH
L), PEDOT $4E (& PSS 5 E (5 F= 100,000 FEEE) KWL V=8, 70D ZXiE & PSS $4
[ZxLTZ %D PEDOT SHAMTEL-4E:&EZERLET. PSS SHIFHEIZHRA ST ILIKIZESE

LIEzZREEZHHEL(E 3 D b), SHICFDZRIEERNSRIBEEHRTHENFTMBNT
WEFT(E 3D c). © BRPTHEEINI-ERIEEIL, PEDOT/PSS EORBEEZIZELNTEE
DERBENRBINDIBENZNIEND, COFREEDFIEZZH PEDOT DHENHE
EREDOHEEFZICEHIIDEEZONTT. © HEBSE, AKRFTD PEDOT/PSS M
m&*ﬁ:_ﬁ%llﬁﬂwﬁﬁ-ﬁﬁ\b > FERETETEE (X, PEDOT/PSS EQEEMR LARNDILDEE

Z, CNETISLKOMDOREFEFRELTEEL-. P RIRETIL, PEDOT/PSS DEXRIE

=% B T PEDOT DA EMECE MM DHIHER S ZD2O7FO—FELT, () FHmAl
[Z&% PEDOT D7 EMECE MM D Fl#HER 57 TO0—F & (i) PEDOT/PSS [RER KT 5 E R
KREDHREIZKS PEDOT DA EHECERMEOFHHERS7 T7O—FIZDONTHRELET.
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X 3. PEDOT/PSS D& &4

2. EERAE

PEDOT/PSS (Clevious P, E&Lt; PEDOT:PSS = 1:2.5)1.3wt/KiBiRIZ, BREEIELELT
1=-ITFI-3-AFILAZHZV YD LER () TILARBAZD R ILTA2)ASK, EMI-TFSI, JF D L
EX(RUBATIVADIZVRILIAV) AR, LBETI UF I LER (R TZILABOAZURILITAY)
A=K, LITFSI Z&ML (PEDOT/PSS 2L T~70wtk) RS REERLEL-. BAREZHSR
iR EIZRE>a—kRL, X&RT, 120 °CT 30 7 EIMEAELIER, [EXH) 200 nm DEEZH/EL
f-. BON-EBEREOEEEFER 4 HFix(MCP-T600, =k &) ICKYBIEL, AFM
(NanoScope Ma, E—a#t &) #HANVTEREEEHRELELS-.

3. FHMFNZ & SHE w14 i

E, DED DMF ©7)LI—)LEE DSIBHAEE PEDOT/PSS ISHEMT HI&IC&Y, &
BHEMN2~IHREERLTIEVHREN LTI TVWET. ¥ COEEHMHOR LIE, PEDOT
ANDZRE—INVER, PEDOT O EMEDME L, $H5HUNE PEDOT D EAMN S FEETHLTF
TN FOERN T HBROERLGEICLDEDEZZAONTVET. 94hs, SBMHAE
D RMAFZLY PEDOT D7 FHEECE MMM HIEHI N, PEDOT/PSS IEQOEE MM EARN
BIENBELMNIINATHNET. ©

— A, 5~200wEENEREBZE N TEREFRITRMT L, ERFERENIZRF—
KOEREEERAL, LIELISEFENGHEEERT IENRESATOET. © £EHLIE, 2
NN RZEEIZ PEDOT DR CERAMEDHIEHERSAMFNELTCEREEBICEREST
PHREFHRETDHICEYELZ. © F7abhs, EMEEDRMIZHEVPSS HNIFREI—IET NI,
PEDOT MECMMEEL S PEDOT/PSS [EDBEEMINEKRT HELDEMAILFELS-. 22T, &
REBDAFAUICIEPSSDT7 =AU BHEDE R HEERZHFLAN—IREEDKREL
FOLAFUEERL, ToAUEDIEAAUREICNZ, BKIERADFELOSIZBAHS
IVIEZILFIWEEZBTH7A % ERL, EREEORMBRIZOVTIHRRELZ. TDFE
R ALVEOEMEEORMNTIE, EEMHDOBELRALIIERTEELATLEZ(E 4). T4
L, AT LEREEDREN 20wHUTTIE, BREEEORMATIERIFLLILENEEHL
MRLEBATLIz. LALELDS, EfEEIEE 0wl LFNT 5L, EREEDRMATELL
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RLTABGEEMOR ENHEZREINELS. &K, LITFSIAS LIBETI O RMEFIZIEZELVESE
DR LMAROHLN, LIBETI HFMDHZES, &K 75 S/cm OESEEMAFRIEL, RHFMD
PEDOT/ PSS [E&EEELT 2 *ﬁuJ:o)i?;i-EE@ﬁJ:ﬁfﬁ:éhiu:. @
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[ 4. PEDOT/PSS [ENBEEICH T SERAEDREKFE

DIV, LITFSI #MIZ&k% PEDOT/PSS [RFEIZDULVNT, AFM ZRAWVWTERELIzEIA,
25wl LD LITFSI &3 PEDOT/PSS RICHEWT, BEROMHIBELAERINELZ. =
DWHEEEL SEEME R ERIIEABTEESBEEZM ML, LITFSIIRE 50w%(ZH T
(X, TDHEEILIE 05 um FROWBEBEERLELIZ(E 5). —F, TNEIEBLGLEHETHE
HL71- PEDOT/PSS [RTIX, TOREGHMHEBELREOONELATL . LA, EE R
LTI 5EHREEDARMIENHEYRDONALLCIO,DIFETIE, FMENSEETH
CDMHMBEFEEBINETLATL. COMMEED, KIZHT HBBHEDENTVIET
LXILVEEZECEREGIEZANVSEICEVTORBHONDIEEEETDHE, COMME
iElE PEDOT/PSS NS AHERIDEEBRRIZEWNT, RML-ERZFIEOBHKERAN
FEESN, KIBREBELEPEDOT/PSS 228 AMKBADHEABEICEVBCEEMICTHEEEINT=1
DEHBTEEFY. BEDEIA, |EFSIE, COWHABEP T EE N\ R"AEEINEE S
ARELf-EDEHERILTNVET. @

X 5. PEDOT/PSS [E0) X E##4& & 155 MEL (E), 50w LITFSI 50 (H)
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4, EiRFREBEEIZLSD PEDOT/PSS & ER [ 14§

BIIETIX, ERBEEZAMFIELTRHWNSEAEF O PEDOT D SEE MR A HIE I/,
PEDOT/PSS IEDEEMMNR LT EHIEERLELE. @ KIETIIERREH PEDOT DHEL
T XSEE RITE D FIE, 225U PEDOT/PSS IEDEEMICEZ5RICONWTHRELET.

HEDF/T/A0—DERELIC, EEMH-DEREFOEERE, &IZEDF/ R
— )L DIEEOCHBEEFIHT A EICKYNILIELTOME - MEOHEEEZR LS K5ET5
HAENFHEICITHOATEY, FEERTNARAOET NS RFEARLGEEICEVNTHEFEDOELL
ESIERSNTOET. ChoDHREEIZ, HSXERE PEDOT/PSS EEDRE, T4H
HHSRAEIRKEIZ PEDOT/PSS LMEERALEB ZAFAUHEfTIL, BIEICEEHEOED
£EMGHEEENER LEICEESh, LV EEMERY PEDOT/PSSENFLNLHD TIIA
WAEEZ, UTICRIRBZITVWELE. 34bhs, hFAVHEOREEBEHFIELT
Aminopropyltrimethoxysilane, APS Z LN TE MR L(Z APS M) B 2 f#it B 57 F (SAM) R & {E &
L, Z® SAMIE LIZPEDOT/PSSZZ&f&z1EL, #5100 nm M PEDOT/PSSEZ{EF& 4 5L T,
REOMRERIELELT-.

SAMIE @ PEDOT/PSSIEDREEIMEZATELI-EZA, RILIRED PEDOT/PSS IR (APS
[C&BREEHEMREL TLVEWLELR) LLEELT, ZDEIE 30~40%BEFAPLELz. DFIC,
CDEEZEMORE LN SAM EQHFALE PSS D7 AV EDHEHEERIZEDEAMEDRE
FIZEDKEDTHAIEFRERT H=0I1Z, UTITTRTEERZITVEL. SAM ROAFA
BMEFREINIL, SAMIEOAFAUEPSSDT7 A EDEBBEHMEERIZZEILL, ZDIEIC
#£UVPEDOT/PSS RN EEMHLEILTSIET TT. SAMEEDHFAUBEIAA U EREDEL
BT —AUERAVNISTERARETESLDT, ERLICEBEHINT- APS RERIEEMEIRA;
[SRETHETHRHTZAUERML, TNOHMNPEDOT/PSSIENEE IR IZFTEEFARNE
Liz. ZDHER, APS DT A iEZEE T HZETPEDOT/PSS RO RMEIBMFEICKELE
BEDBDDENTEEL . REMEFOEOHTOMN HEBHEAEP TILBES FIZLDEH
MEZ2THEILMAF 2 (REGAFR) 0TVIETILFRIILEFZSE BETI . TFSI &, At
DEVWTAUEBADERICHEL, REEREBEOETHARINELZ. ZOILE, EREFEAmIC
Bffishf=474>H PEDOT/PSS IRNEEMICHEEEFE5Z 5 LETTENTT. BE, APSD
W7 A RBIZRANIENT7 AR BRICHLERKRAICENEREL, TOEOLFAY
& PEDOT EDRIZHEERAMNECIELZRICIEIBTETETHYFE AN, REES(E, BES
fut= PEDOT/PSS [EMEE MR LIE, APS DT/ EDXT7 A RZHIZHLY, PSS AISEIZHEF
HITBRIVKRVEBEAA U ADTI/EDT I TAENBEE=2EICEREDEEZTNET. @

5. XEWREIEAREEENHI"LS PEDOT/PSS &M ER [m) 14

% 3 IETIX, PEDOT/PSS JEMDEHBFICEREEIEE 0ukhELVOEVEETRMT SHL.
PEDOT/PSS IENEEFTMMNREMICE LT A EERLELI-Q T EOEEMHORLE). @
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—A, B 4ETIE, ASRAEREREAICAA U EEET H1-1TTH, PEDOT/PSS [EDXRE K E
Z 30~40%FEBTIEHENTEDLEERLEL-. RIETIK, ASRERKXEAIZIELT S
A7 > @ PEDOT/PSS [RDEEM IR T HEENRIZCDOVNTEREILNV=-LET.

1992 ££, JH - Gutenberg KD G. Decher blE, TSADEREFE DRIT—BREIAFTAD
BREEORIT—BRIZEBREXREITETSETT, FROKRI)I—BN—DFEBEIZEET
EEHERERELEL (RERIEE, LBL i%). 9 ZOFZEIE, BREAFODENVKRDOD
IybTOERI—T1V T THYLELS, F/A—F—DEAFHEHMNATEETH SO R EER
A—T4VTELTEESNTEY, XFET LG, REHILBEDI—T 12075 E DHEEEMEH
BEELLT, RETNAR, BFTNAR, BETNARBEIZEOSHAESNTLET.

%Z_ T, PEDOT/PSSIRDEHIZHE T, HSRAERD SAMRELTHF AU EDOE N FEME
BL7A oMOEn FEMEEXREICRESE - LBL EZRALVIIL, PEDOT/PSS [EDESE
M2t D SAM EDAFVEEDMREEEMNIHARDIIENTELDLENEEZ, UTITRY
EREBRETLEL. T4bhb, APS TEMLIE-ASRAERE, 7V HEOER FERETHS
PSS IZ®ESH, 2OWT, COHSREREFAFACHEOELFEBRETHD
Poly(diallyldimethylammonium) chloride, PDADMAC [Z;2&3# 44T LBL [REERILELT-.
LBLIEDERZRIEENSFELUMICREL - -HER (X 6), 3SBDIHERET, EE(F 20 nm [TEL,
ZDHDOEBBETIE, BEFXEOCHEMITIERNRSNELZ. DDOUWT, RARERE
A 1~10 DL LBLIRLIZ Clevios PEZEHELIEL, #9100 nm D PEDOT/PSS [EZ/EHLEL
f=. 150D PEDOT/PSS RN RMEIEIMEZATEL-FER, LBLIEN 10 BREEFETIE, RMEIE
NEDOEIIXRERERHICLEALTEILL, KERERHHL 10 BIOH2TILIZENT, LBL
JEAEEZFEL TLVELH 2T IL (APS lwté SAM [EALIE D #A D PEDOT/PSS &) D REIEIE
ELEEL T, TDEH 10%FEE, BT I 5EMNEHLNFELI-(K 6).
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6. FLoH

PEDOT DR EMEPERMEDOHIHEREZRXKZD2D7T7O—FELT, () FmAElIIZKS
PEDOT DA MM PLERMEOHEMERLS2770—F (FmMBZLSERMESE) & G)
PEDOT/PSS [EZ 3 AEIRKXEN R EIZLS PEDOT D ELE PE RIED HIEHER 57
A—F(REBMHICLKIEBMEHE OFNEEZRIENTEELEZ. 7405, )
PEDOT/PSS [RD/E SRS ICEMREIESF 0nhEWNSELVEE TAMT 5E PEDOT/PSS RN E
BELAREMICALLC HULEOEEMEM L), £, (i) ASRERER@ICAAUEEBHTS
& PEDOT/PSS [EDREEHEE 30~40%E TS HIENTE, IBIT, HSRERKREIZE
g oM A% LBLRICTERERTSE, TORABNEEZGRTH 10%WEBTESILEH
SMMIWVLEL. B, RSN -EEMR LOEBIC OV TEHMZRIILTEYET.
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