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03-7KSI4S 4 KO^T® e *( » \ot =»Dra + iffl£,£*, 
6 ac!±»itscct«* = e' -i«* -c&E,. em 

».&#» Z,M®®S|^ q £?R»fcMS**3-2( 
q Cifr 6,Maxwell-Wagner$6%t&6: i ZflXd,

G TOT/b' £> (7 relR£^ O DCO'£‘B^0-^5CdlE^5j' G Acl:”'^t'vXi3l]i!£’l&(f){;fe-7p14'tE'E*E>
is 1 AcOCf ”• lz£te<0, E,: kit'

£> Mott 0 variable range hopping l:4.E>&®£#;£.£>tl&o (03-8) „ “S' 
S 2, S3, S/LC-^V’TliffAccc f s £bfcB$, s =0.56-0.62 T&0 (W<b L 
T03-9), SK(6#14li03-lOKS4‘5D< Arrhenius#l:%a. $fcffDCi ^ac®

PT (S 5) 0I£f4C'?0Tfc s =0.43i'J'£®;W4®!S:SttS 2~S 4 il§H»

a dc^T” i: bbSl]Lft0fc Mivelson® intersoliton hopping model £ t>-a jo>X
* c %$#*#%%#(:, £ o

<Kt) = exp C-(t/rp )’-s) »DC exp(-E/kBT), Rtf <7»c CC
f s exp(-E(l-s)/kBT), -C#A&nS» E tiffi Wb x * /P4-' - T £> E> „ $3-31: 
5k-iJv5t:E6c£EDc(l-s) tiJ;<-$UTjb'i9, S 2 ~S 5 0931414: ®*y ;v

(3)
e. *u u
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rJOTCN ------(0-A^-- _____ 1,2,5,7,8
ref lux,ethyleneglycol

O
HOOCy<Z>y^ Urea,Co(0Ac)2

1^6 o KOH
-5»*~ 3

q 200 C,nitrobenzene reflux,HgO

MaHS

80 C,DMF 

KOH
reflux,H90(ethyleneglycol)

6

rvRPcCu
KX

reflux,EtOH
f— K+[nRPcCoX2]- X=CN,SCN

R2

1: R1=R2=H, 5: R^=R2=CN
2: R1=N02,:.R2=H, 6: R^=R2=COOH 
3: R1=C00H,R2=H, 7: R^=R =OCH^ 
4: R1=NH2, R2=H, 8: R^=R2=CH^

i-i. A

Water

Ref. (Ag-AgCI)

acetonitrile
solution

m i - 2.
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57 S/cm without any doping-.
Stable under air for several months.

01-3. KCNji£©ifc«

1 - 1. hyi>a->7~> KCNSffl
T-te h- h Vii/iSE*T®®-(bSAe&

compound Pf/P (V vs. Ag-AgCl)

K+[PcCo(CN)2 3 1.10
K+[8CH30PcCo(CN)2] 0.65
K+[8CH3PcCo(CN)2] 0.63
K+[4NH2PcCo(CN)2] 0.59

K+[PcCo(SCN)2] 0.98

\
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nR= 8H

- : nR= 8CH.

0 0.4 0.8 1.2

POTENTIAL (V vs. Ag-AgCl) 

@i-4. r-feh-hv;v^-ecDcvtos

1-2.

Compound *RT Ea sample form

(S/cm) (eV)
PcCoCN 5.7 x 101 0.04 single crystal a)

6.0 x 10"1 0.02 pressed disk b)

PcFeCN 4.0 x 10'1 0.20 pressed disk b)

8CH,PcCoCN 7.0 x 10'8 pressed disk c)
3

PcCoSCN 2.3 x 10"3 pressed disk b)

a) along the longer direction of the crystal growth 
measured by four probe method

b) measured by Van der Pauw four probe method
c) measured by two probe method
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R
ef

le
ct

iv
ity

R3SiCsOCECH
T1/A1 cat.
---------- -—*-

n (desilyln.)

(1)

polyacene

Synthetic route of polyacene
_ , Heat temp.*Samples

ro
Conductivity 

(S/cm at 25°C)
Activation Energy 

Ea (eV)

PTEBS ---- - - 3.2x10~11 —

desilylated
PTEBS (2,) —

6.4x10~8

6.6x10“8

".... .

300 —

500 1,3x10"*7
.-----

600 6.3x10~2 2.5x1U~2

700 1.1x10~1 1.8x10~2

.800 7.8x10”1 5.1x10~3

*) for two hours

*1-3.

MMA&mx-
jr

■— zh U 7— CD

42hr.
42hr.

/ 60°C 
157hr.

/ 157hr.

X (nm)

El " 5.

CVDtC <k U #

6>tifc'Se®
h

)U
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In
te

ns
ity

1530cm

(a) with BDy-CVD film

(b) graphite

./'AMVHWkr/f^v.N

2000 1500 1000

Raman shift (cm*)

il - 6. i/>r >0 CVD 7 %/< 2 HIV

#1 - 4 .

Surface conductivity < 10~13 s

Volume conductivity a ^ 10 ^ S/cm

r/~

•metal 
CVD film

•glass

(a) for surface conductivity

metal 
CVD film 
ITO

1 \<---------- glass

•(b) for volume conductivity
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M2-1 PMOT, PMTTiPTOibR

PMOT PMTT PT

warn®, (v) -0.20-0.18 0.24-0.27 0.70-0.74

#6% (Pn) 79 7.4 —

m-2 3 -/ fyvfcfu

8 # meg®

jz b n^'y*tf y Bu4NBF4 21
f/ EttNCIO, 44
// BU4NPP6 (#^)

7°n tfi/y*-

b

Et4NBF4 22

ff Et4NC104 24
<yy"- b v Et4NC104 13
7 b ~ b V ^ Et4NBF4 3
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9K
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100 m
V

/sec



1

IXJ

-<1

A

U
TJ
O
C
<

o
~TD
O

JZ
a
o

V

0.5 0 0.5 1.0
V (vs Ag/Ag+)

2-3 d! V (3- XT 7 V y -ey? A

-----as- grown,------ cast from oxidized-polymer solution,
---- cast from neutral-polymer solution.



m 2-5

Absorbance

E
n

er
g

y(
eV

)

m 2-4 #
'J (3- K

f 
^7

X y)O
f
 O

 'J ,
^7i,

Absorbance

O O " nj
ui o U1 O

i \cn

£ x 10™^(PER MONOMER UNIT)

CD



1000 1500
Wave length in nm

0.7 V 
“ 0.1 
-0.3
-0.7

Fig. 2/-^ Absorption spectra of PMOT film at various voltage

4: 2

Wave length in nm

Fig. 2-7 Absorption spectra of doped and undoped 
PMOT solutions
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2-20

Polymer Concentration in mmoM"

Fig. 2r % Concentration dependence of 
absorbance for doped PMOT solution

( vrf)/i

6 mV/Sec

Voltage in V vs. Ag/Ag*



IZ
-Z

E
CO

%

GOI
\$
K
V
r

H

6
X
X

c
cv

Absorbance

o p P P
rx) -F" CD

pop p

<

A
 ^ 

= 
= A^ o/-g

 ^

<----- Cathodic I Anodic »

hjr- cnco o
oooo o



Br Li CF=CC(2

+ BuLi + CC(2 = CF2

C=CH

+ 2 BuLi H2O

C=CH
WCI6 / phtSn

toluene

H
f C = C -fpj-

Doping time(hr)

A: ^-doping, B: SbF^-doping

2-22



#3-1. P 3 MTMPTfllfi

sstcjoitsestis^.

mm (m?g)

SI P3.1T 1.9/zm 3.3xlO"9s*cm_I

S2 P3MT 4.1/zm 9.7xl0~9s*cm*1

S3 P3.1T 2.2#m 1.3xlO"9S"cm"'

S4 P3.1T 3.8/im 8.9xl0"8s*cm'1

S3 PT 2.0/zm 6.0xl0"8s*cm'1

#3-2. Maxwell- Wagner % H $■ (RJg L T ** tz * ®m&Xf

£oAe.=q£<<rrtf2>2/d22

/^-<// / -C = £/(J2
q dpc/diU-qldi-dal/dal

le.ffa)

T(K) Cf^(s cm-l) (f2(s crfl)
q

291.9 4.8x10-7 5.5xl0-9 3.8xl0-3

269.9 1.6xl0-7 2.7xl0-9 5.9xl0-3

249.9 4.8x10-8 9.7x10-1° 5.9x10-8

229.9
li1x10-8 2.0x10-10 3.8x10-8

#3-3. S2-S 5 #K#(=cmT?) S k vS14-(t;x4';P jf- E Dc&t/E

Eoc (eV) Eac (eV) s Edc(I-s) (eV)

S2 0.40 0.17 0.62 0.15

S3 o ° 0.13 0.56 0.18

S4 0.35 0.19 0.58 0.15

S5 0.36 0.19 0.43 0.21
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SP
IN

 DEN
SI

TY
 (SP

IN
S/

Q
)

SAMPLE

LOCK-IN

GENERATOR

FUNCTION

BALANCE
CIRCUIT

BRIDGE

CRYOSTAT

(^3-1. ( D C~ 1 0 0

kHz)

Block diagram of the measurement 
system for a.c. conductivity

INCREASING

DOPING

PHOTON ENERGY (eV)

2. P P S 7 -f 

S O 3 P - L" >

iSJfeiRiR 
h;v©S<b„ l.OeV 

fc3.1eVftj£!c 2 o

DOPANT CONCENTRATION (mOl%)

bz3
e
2
1os

Ai3-3.PP3-SO,IfflXt:>

£
tnz
Q
z
Q.
V)
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/s-
cr

ri

under UV light 
irrad.

------ before irrad.

x 63

03-4.
%'0 h JurnEib.

t t t
light on after 2 min. 4 min.

T 0 T = D C 0 ”h <7 R E L + (7 AC

10"7

10'a

10“9

10~1°

10"11

101 102 103 104 105 

f/Hz

o ooo o
o o o o

A A A
A A A A

O O a o
>»

a a

?
O 296.9K 

A 264.5K 

O 234.3K 

A 12S.3K V 197.5K

■ 86.4K • 167.5K

^3

Plot of log ctt versus log f for S1.

5. P3MT(1.

2-25



aTOT^^“<TDC<f<JAC +<JREL

O O OL.O O O O O

O 292.2K
A 274.2K
a 255.1K

V 235.7K

• 216.7K

A 197.OK

■ 177.2K
▼ 149.OK

Plot of log <rT0Tversus log f for S3

d=

O 291.9K

A 269.9K

• 229.9 K

f/Hz
Plot of c' and c" versus log f for S4.

13 — 6. P 3 M T (2.

0 3-7. P 3 M T (3. 8jum) ffl
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O 23 4.3 K 

A 197.5K

n 167.5K

86.4K

Plot of log crACversus log f for S1

(E3-8. P 3 MT ( 1. 9 // m ) (0

O 235.7K

A 216.7K
B 197.OK

V 177.2K
• 149.OK

f/Hz
Plot of log ac versus log f for S3

(E 3 - 9. P 3 M T ( 2. 2jum)f)

o a

a a AC 
(1.4kHz)

(E3-10. P3MT(2. 2 vu m ) (0
o Dc&lX o Ac (3.5k H z ) 

cO Arrhenu is7° O "/ K

-1Plot of log ctdg and log <jac versus T for S3
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Sf&SSI&EIB! S 1 m Bgfns 6# 1 0£~Bg*n60*P3B 
S2IJ§ sgtos 0# 4£~Bgto6 3ip3fl

i. %2MW?ifflm<Dm'g 
1. 1 S2tiW%gg%@BS

» S tt =? is It i: »&t* m u m « * <5> ^ c.
(i > sisaspcj^saimihs
(2) <k
(3) igft7cR®14^9 7y'f hSmcDlJSI3S

%09, 5.
i. 2 m2ia#^s©*teit@©?K^ > h

(1)
(a) - - f-/o ay •

7*12-7 x-y h (LB) # C j; % mm EMib % 0 9,

(ag&I6(K6U62*P®)
(2) /\?n#%13K#?©g?%:@: (K#mib)

(a) ;KV Cxvyyyi^y F (PVS) VT. #^$51.
S^-SkWIIttOffiRSE^s *>-=>,

(b) *SVISmc«nfePVSI®»f«Mt, 3F$1$x S$E. HS
1$©$BSi¥ffi£?T-5,, (Bgfn60x6L62#®)

(3) ffi&xKJBSy^y-Y h
(a) -gia-yy-fey vy^e/y-smt;:. mmmAs (l

BII§) £??i-x ^©BffiS^XliS-ftSB^ljjSEA:, ,-j<y y-fe»s® 
iy5cy*5 7y-f h ©ea&&eAf (Bg?d60s6K62^®>

(b) yty b7m#^?ikA#©c v a. (Bgemo#®)
1. 3 S2E@%Bg^©*E©>-i<-1‘7 i-

( i) ©a%#m#j*Eck%#%@mi±
( a ) yeast it© nlig&fEft#® fc >) xy b 7 7 -/ %

£ i: C J; 9. (CH) X ©£f?W5t|g$ti;fe.
(b) $n. LTL ^m©#

tr&m»&. LBI^yy-HT- yifr;wy«> (DEB)
^%E)*'3#m±;l/^7#©AaEg%l, C©L BliiU vyfe.lliy*

so3 F-k7yia»)< mssst^estt^y^e, 2.8 x 10 -3 
s/cnicsytgjD ufe. # 6iz, e ra £ & y- 3 e is $ to c & sx *a±m»? 
UtLU Vft.®l4£$:U SI47^7 ) ;ve j; 9#)SE1t%E^)-2o tfz, 7 
y*7 7Ek® A^nL BK^iySUfe.

(2) Afra#m@a#?©g?3:% (a#%ib)
(a) P V S©mS®l9±i:$^1t»05A<x P V S ^ SS. A C MdXX t£ f V 7

>ssiAife)fiy7-5-a-^L. ^©m#®x sse^ssufeo sck 
yy^siAPvsii, v-iAi>mi%mRv:w.mm (.a = o.is s/cm). m
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(E'ij-SiiS 225’ C ) © ft±im Z ti tz.
( b ) PVSBSIlitOM, trans-P V S S^/SiTa <U SS-inS S t&lf V fc 

SbS. trans rich&SfcS <1 tjsfl fe. S-g-S*-'® t,'£ 5b Es III0I 
VVf5j_h!iE11SiT.%6:i'D fe„

(c) MEi: VTPd(O) iK§il$s glfcHHMP
A*fflV^feSS, iOSl#l07y-^5'2'T-z>y7i'Ai?il, 5.5 
X 10--* S/cm ©%S%S#&.

(3) W&tzW.B&VvV r ■< h 
(a) r•?-*&%%■&£'?%XV

vyt2/©Amc#@a@n±©m
Sot$ 5 ZtVnii^tz, f2T§«77n“ftbT. S-^SieSJSl# ti
6L B&E L JtS^Eob'TS^fe
$S9E- JH*JCgT©gLti*i ® 3&©©s Tts-gE <fc 9£:©fi.
S*:$$(l20@S©d< V 7-fe/ffi.Sf**' C©
3ta-a-L BRii F-ay VIZ <fc <0. 5 X 1.0-4 S/cm ®i«g?Sl/&.a

(b ) SitF T - I 9 L B
Vs 24’ MSs $®©?|g±if^[9E®SE!RiVTV5

cl t ifi fc> iP -3 tz.
©@ mt? ©ke s to <■ & © Ks m©%m^s si^rn( c ) JR I

L BR©%*gSKa6. !IC. a®gl BE^CSit^i/y-izT1 V2/$© 
S^«SSEB5f

(d ) i/71:fb7SLBHi7tfb7IL B#f ®S#L BISMt/s S 
irSH$pA-r2„ $7&s AfnLbes^v- m%m%mv%mms as 
g(± 1 X 10“4S/cm ( I 2. F — t' 2/ -y) -Z&^tz.

(e) 7t? V^%m#?{b-&#©Hl!Bm®S(500’ OCStt^CVDSiais 
28 S/cm ©mS%@K##m%#%CkE^%V%»

4 ^@]m*@©RmAt#^©mmv
(1)

DEB SSV&L BBgRCftSgE&VTs HMfSg fc A'3/-g 2/^ J: ©# 
7-®Psmi/SrtT©HE%to<"7c»s 7k@±SS-:?ERVAynLBE^©a 
•a^i'ti)'sas7?$ 5«

(2) a-?n S H114 35 ^ ■?©:?? 5614 (raSH'lt)
P V S©SlS14$l9±5ti--B7e»Ctts MEs SE&WSgK&SfUTSg- 
S*rS]±$ti'5'2'g6'S$;S,

(3) 1glk5rK)B1$i/77 7-i‘ h

AfOL BESS V/cag-m^ES^S 3.
si#5&fet;
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2. SI 2 IS if 2£ ©HIM

2. 1 $t"ff

ErS]14S©«i^SSC*$ %

Zbtm±?>1%%. (CH)x©S*jgfaitCSB bT»T=fe>. igSElS]® VT^-

Eb^SIifa (CH)x»b cr =1.2 X 101 S/cm. Naarman ©»fcgg (CH)x*@#E j; 0. 

1.7 X 10“ S/cm kV-SiESiWgSnStbTi) 9. iE&#ii$m©«g£ =SSbTl'

(CH)x®*EEft°jtg«x f + ;USir. L BSmijffl b fcSii-SMf b&„ S&.

a^fSHCSfE#ftTl'?*;i-2yt/

t bTffltttf t ?P V S %%9±(f. ^©%#mtgc%K©A_h©%&C.

$e.ibasas$^TV'5rf<y7-fe
>s©isi*7cy57 7-f f«. F-K^y%b-e-%n^©Am#ma&#f

5. #CzK V 7t>U. Kivelson©A> Flt#C<fc 9. MiSES^f* 

9. bTSiSggVE^^Sibti-^TSTV

3. ^ £ T-Bigr:/7-b-7 b b-8§3$it&*tSlC. luUft^y 7-S*©/-K'/7-fe>-&

2. 2 %m&U'##©#&

Eft (CH)xti-S8S»/K y V b 7 7 A-A (@#6S6~71S. s*20ym ) 

C. ^-y9-toE(Ti(0Bu)4-4AlEt3) 0.25M h Ax > jSig% #E£tir. 7-b 

f b7#7650torr SWAt 3 £ i K j; 9 b &. Sfe. LBffl^/7-t 

bTOi/X^-Zl/A-^-S^ (DEB) %5E»/VdOEti. DEB (DXf-A 

XK5E7/U-y-/l'$%*®^SSE:SMVT$$'S'b. t?CtC

<k 9 -a-TtK b fe.

(2) A?o#%Ka^?©^m%

p v s&bFi-©#mewa. dmfxmdms o^©$SE^K<k 9sjSbK.
(3) 7 -Y h

-mmt/7-kf bT. sf®s*EB^XML smne^

Ci?. jK y T t y 7 — ©-a-fiS; % It b feo y •?-ip<oft

y 7-iz^ A®E56CliiiS-S-?S^Sffl b fe„
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2. 3

(i)

( a ) iS0B|5jCCH)x(DfFSi

^fflf*jb^coSgg»<nJ6gtiEl=l*®fc UTgf^'J

1££5cf ffift(CH)x 7-fe?U7*'7*Afc|B!

#1: cis (CH)x©SHfe©Vfeii^SSJSfts lfS-e3Br»re^tf£CIft 

IfeCtii'A SS"C cis#^6 transtSEfBSti-lt V tzC %
JR7A7 h AE8 VTtrans(CH)x©8S:JK ( X max = 620n«i) At^^eggviri: 

» i~>x /K'Jxf Aitffl (CH)xiltMASffiV fcfd&S^f&o

Ei-i f (Wxmmi&smf %
£ titftfe. (R II /R±) iiift 1.8TS 9x A'£y-E7$S
g,$® T © x fc‘ ? * '7 f AS^-C & tf 3 ® (2.0)

?SE ve

ua^Vs m#m©F-t:*'/?-iici

%m#m© (CH)x%-&gf
$fcx J; 9®ElnHt$tt«&»Cx S 6G@#eS©SV7Ky 7-«®%E

ffl-f 3 £ i: <fe*S-e® «.

( b ) D EB)SftEAA/K7E©LBa-6-

mp?>, LBm%amu%#%mm#?'&a©##&max ss&ais©
feo

If. L l/T. DEB ? ftii* >>10$i (

15-DEBA) ©-BfiStxEa V&. @ - 2 Cx ^©SjSS; 2:1 H-NMR7 A 7 h 

AS^f,
15-D E B A£i*®±cm^^E%S®Vx L BftEI 9 SSlIltft 1 ©YS 

3 21 tWtta, ^©l«Ett*Efl'G j; 5UV)t^S^d:tir 

^C&:A^#x **'E©A5'->:6S($U;feo £ ©)t*£-t!ES03 %K-tf 

7 yf % C k E j; Q x g. 2.8 X 10"3 S/cmC$-eliA

wife.
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(0-3) , UV-VIS=SiK^^^> (0-4) , XSSSSr 7A7 bJl%
$156 U, tBI4=CStt5#®Iffl4)SCt3l1itj(III«#fe.
3t*^S5«CD FT-lRSXA->7 F ^St/UVaSiR^ A? i- #> 6,. )tB|3iiE<fc 9

= cmA^A>4f*§ng^t

58 • ttsn U Ti' 3 zt&frfr &.
Zti60$£%%^±-&t>1t 3 fc. 15- D E B AOYIL BI®3ti§ESl' 
Ttix f&fgr»130igfitD E BttliSB^CX^xjl,*-C s CHirAlv 

■izymtiflR J£ U £ ^ T*££58^ % ®58 b T ^ 3 njISS#>' ® 3. ISjlSSP 
^ti&#%^#a-?%A58f 3/z*)E«. Effl®eir£B§N -Ej*!®** 

3}f*S®xf 3» zk
iJb»^Iffl*S^Sittbfe. ftiatfcftEzkffiiTJxfiXA? bji% 

$J$Vs ^:FSitE1b$pA&$S$> A>-g>S®»SC ( 222nm) . A>-g 

ymt C 5 cra®mS:SllEck3 6R® ( 250nm) m$'Pb. SBVTl'33 

&« %E. AEAy a L B#mi?®*aA&

3fe»E, .15- D E B A^79*^>mk®AyaLBm®fP#&##U 
fe. ^©$S%, §ltlib$9 1 -520E1*-3SS$tir3^ i:»rT Sfc, X$|@5rSJ 
%n>t> meu t -o x v> 3 z. t tmu * n &.

(2) (%#%4b)

(a) pvs#me%®e58k#%@
tb smites®* v 7--e $ 3 p v s^Ei*iE$sto*Xi$f >;i

«AVx iiiSSV7 HfcfSCfcKJ; 9. 1SS> 7 -f ZI/A58BS%1=1
t- V iO^SAEJ; 9 E$$S5 [9±*'8:3 ^

tKSL
S&fn*»AP V S n*xf b > (DCE) t Na2 S fc©H«£ISEiZ'

7 nzux ?>%!§?[i*SCF4i: UTtttiitA: tci 9-6-58U&, P VS*® 
fxbZStxfl/ >$®ik%lEATSSto*SAP V S ©«it &$SSS3a 
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(X - R - X)n + (Na2 S)n + 4R - + 2n(NoX) U)

H----  Nn n ----- ►
Br/C''S/C''Br

1

H- - - -  N N----  N 0.8 x 10'8S/cm
" " C C 3 2.1 xiO^S/cm
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------ p p s ]§ jjj

( e V )
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1/7T 83 23.2 8.43 1 25.5
CVD 1 3 2 1 1.9 3.96 163.0
T/l/:/yr|\ 3300"C 145 1 0.5 3.87 1 73.3
30^11 130 9.4 3.48 1 24.3

1 50 4.5 1.23 80.2

1 1.0 2 10' 52.5 1 9.9
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% W CO g & &m#e
(ffiSB) (#fi B)

60-072538 
(60. 4. 8)

61-231031
(61.10.15)

r-i: f ^ 11 60-072539 
(60. 4. 8)

61-231011
(61.10.15)

60-096742 
(60. 5. 9)

61-256681
(61.11.14)
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: 7- V '/I^#© 60-271364 
(60.12. 4)

60-289275
(60.12.24)

i-ti/yftKMMwS®
#i$

60-292573
(60.12.27)



5$ efl <7) £ |j; £B@$#
(fflJSB)

sin#
B)

K-T’LfcT-V
Rvz<r>m-&m 61-001462 

(61. 1. 9)
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(61. 2.18)
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••
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yycoSS^S
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(61. 8.26)

d( v-2.5-79y^^;>e-
yyR*«#mm%
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(61. 8.26)

61-198052 
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iSt£
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i> i f-—;x- ^ y -tf y MM tfc-ib 62-011338 
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^ V (p-7iii/>“ 1.2-y yiktikr 62-108973 
(62. 5. 6)
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(62. 4.22)
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(62. 7. 3)

3,4-^T/I/3^yf ^"7 a:y 
#^#7 /i/A
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(62. 7. 3)

itttiS^f7 -f ^A60%a 62-182132 
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(62. 8.21)

StePT-b^u-yit^®! 62-228351 
(62. 9.14)

zR V^f-^T-kf yy@@# 
*

62-228352 
(62. 9.14)
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(62. 9.14)

#
62-236351 
(62. 9.22)
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% $ <9 £ S ( ftHIS ) aiEH

HIGHLY ELECTROCONDUCTIVE FILMS AND PROCESS FOR PREPARING 
SAME

No. 664,031
No. 904,823

'84.10.23 
'86. 9. 8

CONJUGATED 'POLYMER FILM AND PYROLYZED PRODUCT THEREOF
m m y

Na 747,221
Na 911,216
P35 22 720.6

'85. 6.21 
'86. 9.24
'85. 6.25

POLYETHYNYLACETYLENE DERIVATIVE AND PROCESSES FOR 
PREPARATION THEREOF

5KB .
H M y

No. 784,322
P35 42 319.6

'85.10. 4 
'85.11.29

METHOD FOR FORMING CONDUCTIVE GRAPHITE FILM AND THE SAME 
OBTAINED THE METHOD

No. 822,244 '86. 1.27

PROCESS FOR PRODUCING CARBON DICHALCOGENIDE POLYMERS No. 847,214 '86. 4. 2

HETERO-ARYLENE VINYLENE POLYMER AND HIGHLY CONDUCTIVE 
COMPOSITION THEREOF BN’Y

No. (3,628
P37 04 411.7

'87. 2. II 
'87. 2.12

METHOD FOR PRODUCING ELECTRICALLY CONDUCTIVE CARBON FILM No. 028,534 '87. 3.13



& w m % m ($-i-aig)
(#^B) (#EB)

Thiophene derivative polymers, 
polymer composition, and methods for 
manufacture thereof

831,494
(61.2.21)

4,691,005
(63.9.1)

Method for production of organic 
electroconductive crystals

831,502
(61.2.21)

4,624,756
(63.11.25)

3-n-Alkyl thiophene polymer and 
composition using said polymer

28,620
(62.3.20)


