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Table 1. The Field of Functional Polymer and It's Application
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Table 2. Functional Polymer

Doping Conductivity

Polymer Structure materials (S/om)
Pol tyl }‘Il'i Is, Bry, Li, Na, AsF 10, 000*
olyacetylene ‘€C=C% 2 Dry Li, a, Asl'y s
Polypyrrole f—[}l)‘f BF; ClO, tosylate® 500~7500

H

. BF, Cl0;
Polythioph 4 i 1000
olythiophene { [sf g tosylate®, FeCl;

Poly (3-alkylthiophene)

Polyphenylenesulfide

Polyphenylenevinylene

Polythienylenevinylene

Polyphenylene

VRN
Polyisothianaphthene

s
S
Polyazulene :
(L
Polyfuran {[&'};
)

Polyaniline

BF, ClO, FeCly 1000~10, 000°

AsFs 500
AsFj 10, 000°
AsFy 2700°
AsFs, Li, K 1000
BF, ClO; 50
BF, Cl0O, 1
BF, ClO; 100
HCI 200°

* Conductivity of oriented polymer, ® p-Toluenesulfornate

o},
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2 g FAEA FAe 2 FHE B 44
9] AL aE BT o]E Feo AEHIL o]F
o]l AL 2¥E nematic YF & A &de
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a8y Axd 2ERY WO,59 F71E, violo-
gene$e #71FZE 5 o4& Ayl WA4RA
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/
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Fig. 1 Schematic diagram of electrochromic
display device.

A7 HAYA (Electrochromic Property)o]@ <
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band
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f hwi —_——thw

— —hw
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Valence
band

(A) (8)

Fig. 2 (A) The two degenerate ground-stat
structures of trans-polyactylene and
their energy level diagrams of mid-
gap state associated with the soliton.
(B) The two degenerate ground-stat
structures of poly(thiophene) and
their energy level diagram for
charged bipolaron.

polyaniline, polyprrole, polythiophene,
polyisothianaphthenes°] lth. ©|& &z &
4L dg3 2

Polyacetylened AEZAE e #raixz
dopmg Aole F&4E H5A%W, dopingdde &
Ao F&39E Zed, 9 @E-‘il A4e A7
‘—VJ"‘]E o]l &¥ & fAR o FF Fxo ARA
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A7 o] g A7l AgFo|tt, ol9 AXIF
€ Fig. 29 (A)el Jebd A3} Zo] soliton®] &
% #& dX g}, ZF valence band® conduction
bandele] energy gap E.8 1/29 #1338l soli-
ton band7t £A3che 7hddl uid 1A HAF
FAZ AHEHR U

Polypyrrole€ polyacetyleneds 23 W
ﬂlﬁ]i 28 F2E 78 ¢4z slo ez Y

g Aoz AFHdA we AAF AR nER
oje) 298 A€ (undoped) X =B Bolm
22 (doping) 7t A mat A3 F4e) st
AL gA @,

Polythiophened 44 ¥ £#&o disjy 43
@ Hzeo A=Y 1ER FFS ez nest @
EGAE o[F3 UoiA EEotMER Fl g
A&7 dEeldt. Pig. 3914%E polythiophene®

Conduction
band
0.71 eV
2.2 eV 0.14¢e
2.9 ev
- !
0.61 eV,
valence I
band

(€)

Fig. 3 The band structure of polythiophene
on. doping
(A) undoping, (B) tenths of 1% dop-
ing level with polaron state in the
gap
(C) few percent doping level with
appearence of bi polaron state
(D) 30% doping level where the bipo-
laron state overlap and form two
bands
(E) hypothetical 100% doping level
with quasi-metallic behaver.
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Fig. 4 Principle of photoconductivity polymer
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Table 3. Reaction of Photoisomerization

Fol 43 0 o)
) EdAAxoAEL
2894 ARR BYED
Q 2R 254 453
- - $€ ol gaf WA
@ 6 @ o 3 aRdaed g4
= 32 4o

2) %3l A4ER

O\ CH?

CHs

AR 24 239 F5F
7138 4L FzAld o
WstAFIa A7l Zofgle] &}
old]| olg nEA-DEA, 3
EA-go]e] FEFEe o
3lo] S HE ol &,

3 ol

HsC™ "CH~‘
N ¢ LT

-

H:C CH3
- N ¢ CHs
H:C x- y

LEA Faof 2 %S
H7171 Bold g o8 =
Aol & AT ojeF2 &
€ olgd 722 Agde
el e A3
g o) g3t W olth

4H AG-A8Ne

Fol gz o8 dA ng
e Azle] Mzigigloz
st WAs] nels} e

T 23e e

2 & Fig. 59 veig

Se, Si ¥4 #7] ¥ A=A M= conduction
band”’} ZA3le] valence band$}9 forbidden
gap energy °]A49 FAuXE ZAFHH valence
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charge carrier8] 47 248, 28 §714
e EAY A B 9% charge carrier
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5 Energy band of Poly-N-vinylearbazole (PVK)

Sn :

singlet T: triplet in state of exitation

P, P! polarization energy of anode ion
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Fig. 6 (A) Charge transport in carrier generation
(B) Carrier injection of organic luminescent
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® carrier mobility{#: carrier velocity per
unit applied electric field)

® sign of majority carrier

® carrier deep trapping life time

@ efficiency of photogeneration($ : num-
ber of free carriers produced per
absorbed photon)

® recombination life time

® bulk conductivity

§7] nEAe Ar] AT E ZABlE YHoege
Agne, AxE, o|fxd wg zA¢ gz}
e AAy wute] Afde AF o A=xY FA
2z 23, ol9d time of flight7|%, xero-
graphic Wdo] ®o] A4t ol& VgL BRH
AQ bulk conductivity (0=new) 23 B4 u}
nd BEdld ZYPHos Z2AY & glow deep
teapeltt AZY T life timed FFE = 9
£ JdHE e,

Fig. 7 DC Dark-Current$ Photo-
Current 239 & Jgicl A= & +
A0l & FRA Al ARA 2L 9sla H42F
P2 A2e Y, e 9FY AF5E AHEEd
APz ¢AFE dark chamber WolA, % A
v H59EFd d3E 5T white light &
monochromatic lightZAle] 3 AF 3 ZEE
B7etA @t

Polymer Al

Fig. 7 Schematic representation of photocurrent
measurement.

2,6 Charge Carrier? Photogeneration and Transport

B2} A RBGA L charge carrier? Al



Table 4. Commercialized Electrophotographic System

Fhglo] A4 (CGL) 2ol A4A) (CTL) k3 A}
gz-Te PVK SAIR]
%% X
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(Chlorodiapren) g &d 4 %A (Prazolin) IBM
F @ (Curen)
‘ CHs _ @
RASENSa Peuel
Aol A ZIME o EFTAA e doll#w A
(Prin) (Polyacrbonate) (Triphenylamine)
“cq*lxocgy—NOC)‘=CHQc}i:CHOx:ngOXleClb cuzN_rg;O
N
Kalle
" 2opx¢t g 3= E}& =4
(Bis-azo) (Hydrazine)
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intrinsic carrier®] 44 ¥ extrinsic carrier 4
Aol F MR id f7) EA&A $E 2AFH
g5 7IH4d e Azt of7] FHE FHol 224 H
. o] AL non-radiative E¥ radiative
process (3%, AW TS AAM oA JAZEHR
HSAY £ AA-holed] 4L FAPL. o A
Z-hole A9 43t FF AFd st AZAYH
At R ARZ) 9ste AFAAS} hole2 ¥HE
o},

Transporte A Y carrier’t AAd) g AF
22 driftd¥E processE %@t FY A ¥
A2 carrier transport® d%3dted AlEso &
classical band theoryZE FAEA nEAA
#F&HE carrier mobilityd &%= 2@ HA o EA
S H498 4 Qv A2 A Y 52& 2L Al
o] o]lFx2 HAIE T Hold B AZHE dn
A ste d77F 818 AP 1y 8% 22 A
o] 44%(CGL) T Aol °o|FF(CTLY AS +
Z7F M4 5T EAS Holv Aol #EA A
e FF& o|F32 Yo P,

anan o m— — — — — —

4 CTL
+ .
v CGL

IR S S S S S Sy 1

Fig. 8 CGL/CTL layered structure a layed photo-

conductor in which charge photogeneration
is separated from charge transport.

CGL : carrier generation layer(~ 0. 5m)
CTL : carrier transport layer(15 ~ 20um)

27 ¥XEY OEXe| J|eEY

HZ AR AR @3 71€ (electrophotographic
technology) % ©J& °]&% nATHGAEFY 7
o] 713 XA A== #A¥E stz gk F A
2 7% 9 o)&dld 32y WA-=F-EUPL-A
A-Zelgolgte 8 8l image® transferg
7beA dte Z1EEA AR AR EBAP), oA =
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itk o]2& electrophotography vy A|F9]
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719 BAE ABE Se, CdS T9 F/AFA 9 -H
ot A} BAoz s o]& o] &% electropho-
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t}. OPCE °]4£% PPC(Plain paper copier)&
19703 %€ Kodak, Kalle® AlZ2Z Ricco,
Mitsubishi, Canon, Xerox, Minolta,
Dainippon InkE 4 %€ 719 Ahstatgqo?,
A9 OPC A= PVKE A4 74 933 A
289 A8 AZsla gon AdHez HaE 4
A% (CGL : Carrier Generation Layer) @ 33
4% (CTL : Carrier Transport Layer)® A%
¥ 9 u¥aA 490 (polycarbonate(PC)),
poly (methylmetacrylate(PMMA)) oll&] #4+3
9l 1A% OPC A&7} FHE o&x Ut
Table 4°] OPC A& ¥ J&¥ 39 Tx& Holn
At

3.8 B

A7 AxA B I viPE 2Hd3
ok EAAT Aol FAA HE] AxAd nd
A7 A FaAU ez te4des 2R A
8 ¢ gk, geEx A AR T AR
AEAE AA §Ase dol AHE Hold, Uzt
=g 4E uigEg BALS A AES FHY e
A DEAZF B=Al 27E Aolth, el M/ W
A4y Fo E4E BEANS Ad AEE 9@HA 2
Aok, AUEH AxA ¥R o7 7x 7R
Aol 2o} W) Bt g HRIE dojx|d, o]
wE BAFzo dA9 FAol stEEtA Hx: wte
A g B2e BAS Ad AR T2 Ax4 1
BA2 F&o] sbedtA =H W&ot oA M=
4 nEAe 9 AgRe] FoiAZ A 4T
AATE 93 B0 ohld &4 dArE F3H
ogd AToz Awyr] AdE A=A 1EA
A2 Aiel o123k T¥ ¢ U
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