
3-aminopropyltrimethoxysilane (APTES) 
289 

2-aminopyridine 106 

azo-dye-functionalised polymer 
waveguides 90-93 

azo-dye polyester 76 
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A 

absorbance 372
 
absorption 100, 111
 
acetone 398
 
acid-amine ion linkage 210
 
acid anhydride bonds 204-205
 
acid photogenerators 199
 
2-acrylamido-2-methyl-l-propane

sulfonic acid (AMPSA) 48
 
acrylate ester 209
 
actuators 255,267
 
affinity biosensors 289-290
 
AgiAgCl electrode 319
 
Alexandrium affine 289
 
alkanerhiol-stabilised metal nanoparticles
 

357
 
alkanoic acid 383
 
alkoxy substituted PPV 169
 
3-alkyloxymethoxy thiophene 76
 
3-alkyl-substituted thiophenes 345
 
3-alkylthiophene 164
 
Alq3 see aluminium 8-hydroxyquinolene
 

(Alq3)
 
alternate layer Langmuir trough 385,
 

386
 
alternate layer LB deposition technique
 

385
 
alternate layer LB films 386
 
aluminium 8-hydroxyquinolene (Alq3),
 

electroluminescence 141
 
aluminium 370
 
3-aminopropyltriethoxysilane 352
 

Main Index 

amperometric biosensors 301, 303, 313,
 
317
 
electron transfer in 303-304
 
response measurements 319
 

anisotropy
 
conductivity 53
 
electroluminescence 169
 
electrolytic expansion in polyaniline
 

films 266
 
etching techniques 190
 

anode 370,371
 
anthracene 121,367
 
antibodies 413
 
Arf 197,200
 
aromatic hydrocarbons 104
 
Arrhenius relation 311
 
artificial muscles 255
 
arylene-bisphosphylidenes 148
 
atactic PS (aPS) 123-125
 
atomic force micrograph (AFM) 404,
 

405
 
attenuated total reflectance (ATR) 283
 
Au-P30T 358, 360
 
AX 1000 photoresist 201
 
AZ Electronic Materials 201
 
azo benzene 255,256
 
azo-dye-functionalised main-chain 

polymer
 
synthetic scheme 79
 
x(]( wavelength dependence 80
 

azo-dye-funcrionalised poled polymers
 
84-87
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B 

backscattering lifetime 41
 
band gap 5,148,394,395
 
band structure 4, 5
 
batteries 

C/LiM02 polymer lithium-ion 244
 
high energy density 217
 
Li-A,B, lithium 221
 
LilLiCl04-EC-DMC-PANlLiCryMn(2y)
 

0 4 235
 
LilPEO-LiCF,SO, + ,LiAIO,lLiMn204
 

225
 
lithium 218-239,243-245
 
lithium-ion 217, 230-231
 
rocking chair 230-231
 
SnO,lLiCl04-EC-DMC-PANI 

LiNio.8Coo., O 2 237
 
BDOH-PF 163
 
benzene 112, 116
 
benzenesulfonic acid (BSA) 260
 
benzyl alcohol (BA) 123
 
benzylidene aniline 77
 
p-carotene 376,403
 
bias voltage 144,146
 
bifunctional device 356
 
bifunctional reagents 307
 
bimolecular photophysical processes
 

103-104
 
bimolecular photoprocesses 110
 
birnorph actuator 257
 
binder 272
 
biocornponenrs 301-302
 
biological fluids, analysis 297
 
biological parameters 297
 
biomedical applications 272
 
biomimenc actuators 255
 
biomolecules, immobilisation 305-309,
 

412-413
 
biosensors 272-273,275-276,287,309,
 

411-414
 
1st generation 300
 

2nd generation 300
 
3rd generation 300
 
4th generation 300
 
amperometric see amperometric
 

biosensors 
blood glucose 298
 
cholesterol 323-324
 
classification 313
 
conducting polymer-based 297
 
conductornetric 315
 
construction 299-300
 
design 412
 
development 297, 298
 
effects of storage time 312-313
 
electrochemical 313,315
 
fabrication 413
 
general principle 412
 
generations 300
 
glucose 318,413
 
healthcare 318
 
importance of conducting polymers
 

302-304
 
key attraction 297
 
market 298
 
medical diagnostic application 297
 
microbiosensors 276
 
non medical application market 297
 
optical 314
 
potential applications 412
 
potentiometric 301,315-317
 
research and applications 297-300
 
response measurements 313
 
schema tic 299, 411
 
selectivity 301
 
sequence of events 299-300
 
specificity 301
 
types 313-317
 

2-(4-biphenyi)-5-(tert-butylphenyl-1 ,3,4

oxadiazole (PBD) 158
 

bipolaron 4,6,9-12,142,377,396
 
energy levels and occupied localised
 

states 11
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formation 9~ 11
 
instability 17
 
inrerchain transport 20
 
negative 11
 

1,3-bis-l-naphthylpropane 116
 
1,3-bis-2-naphthylpropane 116
 
bis-acryloxyburyl tetrarnerhyl disiloxane
 

(BABTDS) 208
 
bisazide 196,201
 
blood glucose biosensor 298
 
bobbin-type configuration 231
 
Boltzmann constant 11
 
Boltzmann distribution 107
 
bovine serum albumin 413
 
branched side chains 150
 
breakdown voltage 22 7
 
Brillouin zone 5
 
2-bromoethylamine 275
 
buried waveguide, end-face 92-93
 
butraldehyde 275
 
Buttiker-Landaur conductance formula 

26
 

c 
BC NMR studies 406
 

343
C60
 

cadmium selenide (CdSe) 341,353,357
 
cadmium sulphide (CdS) 341,353-355
 
calcium 370
 
camphor sulfonic acid (CSA) 38
 
capacitance-voltage characteristics 408
 
carbazole 107
 
carbon-carbon bonds 112
 
carbon-carbon distance 41
 
carbon-carbon double bonds 375
 
carbon-carbon single bonds 375
 
carbon nanotubes 267
 
carboxylic acid 195
 
carrier density 377
 
carrier mobility 375
 
carrier transport 369
 

Index 

catalytic biosensors 287-288
 
cathode 370
 
centralised testing 297
 
chain conformation effect on excirner
 

emission 122-126
 
chain densificarion effect 113
 
chain interaction 9
 
chain interruptions 21
 
chain length 112-113
 
chain orientation 13, 169
 
chain scission reactions 119
 
chalcogenide glass fibre 84
 
channel waveguides 75, 87
 
charge carriers 375
 
charge-discharge cycle 238
 
charge-discharge process 242
 
charge generation and separation 346

347
 
charge injection 143,146,148
 
charge separation 349
 
charge separation nanoparticle-polymer 

systems, phorophysics 346-360
 
charge transfer cxcitons 143
 
charge transfer process 4,348,394
 
charge transfer TTF:TCNQ-type
 

molecules 379
 
charge transport 3-36, 146, 406
 
charge transport carriers 6-12
 
charge transport models 18-27
 
chemical doping 4, 143
 
chemical sensors 287
 
chemical vapour deposition (CVD) 276
 
chloroform 112, 124,398
 

polynaphrhyl methacrylate in 111
 
chloroform-cyclohexane 112
 
chloromethylated polystyrene 203
 
chlorophyll 376
 
cholesterol biosensors 323-324
 
chromophores 99, 107, 113, 115, 118,
 

119
 
association of 103
 

(CH),-FeCI3 42
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(CH),-I, 42
 
cis-polyacetylene 3, 395
 
cis-l,4-polyisoprene 196
 
cis-trans photoisomerisarion 255
 
Clariant Corporation 201
 
ClLiC]O.-EC-PC-PAN/LiCr,Mn12_,IO.
 

234
 
ClLiClO.-EC-PC-PMMAIPPy 244
 
ClLiMO, polymer lithium-ion batteries
 

244
 
CIOdCH), 43
 
ClO.-doped polyacerylene, normalised
 

resistivity (p) versus temperature 
43
 

CIO._-doped polyacetylene 14
 
coatings 272
 
coin-type cell configuration 234
 
collapse transition 126-135
 
collisional energy transfer 118
 
colour components 376
 
colour purity 371, 373
 

enhancement 374
 
complementary metal oxide 

semiconductor (CMOS) circuits 284
 
concentration quenching 103
 
conducting films 271,286
 

applications 403
 
properties 403
 

conducting polymers 1,6,217,255,257,
 
343,375-378
 
analytical chemistry 412
 
applications 397
 
as odour sensing devices 416-417
 
band gap 395
 
biosensors 297-239
 
characterisation 397, 404-406
 
characteristics 419
 
charge transport models 18-27
 
conduction mechanism 305
 
electrical transport properties,
 

summary 63-65
 
electrolytic expansion 267-268
 

456
 

in molecular electronics 393-439
 
applications 394, 397
 

magnetic susceptibility 56-58
 
molecular devices based on 406-424
 
specific heat 56-58
 
structures 378,395
 
synthesis 304,397-399
 
see also specific types and applications
 

conducting properties 3-4
 
conduction band 4,5,10,16,18,142

143
 
conductivity see electrical conductivity
 
conductometric biosensors 315
 
configuration co-ordinate 7
 
conformation change of PPMA 113
 
conformation effect of polymer chain
 

110-118
 
conjugated polymers 1,5,342,367,375
 

anisotropic electrical and optical 
properties 142
 

band gap 148
 
charge transport 3-36
 
light emission in entire visible
 

spectrum 422-423
 
physical properties 397
 
physics of 142-144
 
preparation methods 344-346
 
synthesis 151
 

conjugation length 376
 
consumer testing 297
 
contraction ratio 260, 261
 
contraction ratio of polyaniline films 267
 
COP 206,207
 
core channel waveguide 88
 
core-shell synthesis 341
 
Coulomb interaction 9, 11
 
Coulomb potential 16
 
covalent binding 308,412
 
covalent bonding 307
 
critical states 58-63
 
crosslin king 307
 

through anhydride 204-205
 



crosslinking centres 223
 
crystal-crysal transition 134
 
crystalline iPS 123-125,131,133
 
Cu(lI) ions 410
 
current density 375
 
current-voltage characteristics 371,372,
 

408
 
cyano-PPY 157
 
cyanothylpullulan (CYEPL) 411
 
cyclic voltammogram (CY) 257, 259,
 

260
 
cyclised poly isoprene 203
 
3-eyclohexyl thiophene 420,421
 

D 

data acquisition system 105
 
data analyser 105
 
deactivation, Birks' scheme 103
 
decentralised testing 297
 
deep-UV phororesists 197
 
degenerate state 7
 
delayed emission 111
 
delayed fluorescence 102,110
 
density of states 16, 57
 
DFWM 76
 
1,2-diazonaphthoquinone (DNQ) 193
 

photodecomposition 194
 
diblock copolymers 346
 
2,7-dibromo-9,9-bis(3,6

dioxaheptyl)f/uorene 163
 
dichloro-p-xylene 149
 
dielectric materials 271
 
dielectric relaxation 404
 
N,N-diethylaminonitroazobenzene 79
 
diethylzinc (nEZ) 285
 
differential scanning calorimetry (DSC)
 

123,397
 
diffraction efficiency of waveguide grating 

91
 
diffusion coefficient 41,257,260,262
 
diffusion constant 257
 

Index 

dimethylsexithiophcne (CM5xT) 411
 
diodes 406-408
 
dipole-dipole interaction 118
 
discharge-charge cycle 237
 
discrete particle encapsulation (DPE) 345
 
disorder 9,12,41,50 

influence on transport properties 14
15
 

disordered metallic regime 41
 

DNA 413-414
 

immobilisation 325
 
DNA biosensors 324-325
 
DNA sensor 290
 
dodecylbenzene sulfonate (DBS) 324
 
dodecylbcnzoyl sulfonic acid (DBSA) 38
 
dopant-chain interaction 16
 
doping 4,143,190,242,377,393,396, 

397,404 
influence On transport properties 15

16
 
double-layer LED 158
 
down-chain energy migration 118
 
DR1 92
 
drive voltage 369,370
 
dual lithium ion 244
 

E 

elastic scattering 41
 
electrical conductivity 21,40-49,141,
 

305,394,396
 
anisotropy 53
 
Arrhenius plots 224,229
 
power law beha viour 58
 
temperature dependence 41, 46
 

electrical properties of doped conjugated
 
polymers 37-68
 

electrical transport properties of 
conducring polymers, summary 63-65
 

electric field 377
 
intensity 11
 
poling technique 87
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electric vehicles (EV) 217
 
electrochemical biosensors 313,315
 
electrochemical doping 4
 
electrochemical entrapment 307-308,
 

412
 
electrochemical oxidative polymerisation 

398
 
electrochemical stability 227
 
electrochemical synthesis 167
 
electrode-less microwave or high 

irequency reactors 280-281
 
electrodes 369
 

preparation 304-305
 
electroluminescence 166,347
 

aluminium 8-hydroxyquinolene (Alq3)
 
141
 

anisotropy 169
 
efficiency 145,150,157,159,161,
 

166,168,170
 
little or no 371
 
measurement 348
 
organic 367,369,370
 
polarised 168-170
 
polymer 368-374
 

electroluminescence response 354
 
electroluminescence spectra 421
 
electroluminescent devices
 

physics of 142-147
 
potential for 423
 

electroluminescent displays 419-423
 
electrolytic capacitors 274
 
electrolytic deformation 256
 

measurements of 257
 
electrolytic expansion 256
 

anisotropy of, in polyaniline films
 
266
 

applications 268-269
 
measurement of 258
 
pH dependence of 262
 
time response of 265
 

electrolytic expansion in conducting 
polymers 267-268
 

electromechanical actuators 423
 
electron-beam irradiation 205
 
electron-beam lithography 186
 
electron-beam resists 202-206,273
 
electron correlation 6
 
electron-electron (e-e) interactions 4-6,
 

13,52,53, 142
 
electron-energy-loss spectroscopy 11
 
electron-hole (e-h) pairs, recombination
 

of 371
 
electron-hole (e-h) separation 142
 
electron-hole (e-h) transporter 167
 
electronically conducting polymers 217,
 

242-245
 
electronic encapsulation 284
 
electronic excitation energy 118
 
electronic ground state 4-6
 
electronic nose 415 -417
 
electronic tongue 414-415
 
electron magnetic resonance 

spectroscopy 8
 
electron nuclear double resonance 

(ENDOR) 8
 
electron paramagnetic resonance (EPR)
 

spectroscopy 23
 
electron-phonon coupling constant 21
 
electron-phonon interactions 4,5] 6, 142
 
electron-phonon scattering 13
 
electrons 24
 
electron spectroscopy for chemical 

analysis (ESCA) 282, 283
 
electron spin resonance (ESR) 16,404
 
electron transfer in amperornetric
 

biosensor 303-304
 
electron transporter 158
 
electro-optical (EO) materials 86-87
 
electropolymerisation 308
 
electropolymerised conducting films 313
 
ellipsornerric technique 406
 
EL-V (EL intensity versus bias voltage)
 

147
 
emeraldine salt (ES) 260
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emission efficiency 148
 
emission spectrum 371
 
emission wavelength 373
 
emitter materials 371,373
 
emitting layers 369
 
emulsion polymers 272
 
encapsulation 371
 
end-to-end cyclisation 117
 
energy band diagram 396
 
energy bandgap 376
 
energy gap 3,4,375,376,395
 
energy migration coefficient 126
 
energy migration processes 118-121
 
energy migration studies 109-110
 
energy storage and conversion 217
 
energy transfer 110,118-121
 

efficiency 118
 
fluorescence measurements of 121
 
types 118
 

environmental monitoring 326
 
enzyme acitivity, effect of temperature
 

311-312
 
enzyme activitiy, determination of 309

310
 
enzyme activity profile 311
 
enzyme electrodes 309-313
 
enzyme field-effect transistors (ENFETs)
 

409
 
enzyme immobilisation 304-309
 
enzyme-immobilised electrode 274
 
enzyme linked immunosorbanr assay
 

(ELISA) 326
 
enzymes 302, 303
 

optimum pH 310-311
 
enzyme support system 287
 
etching 190, 191
 
ethyl acetate 112
 
ethylene carbonate (EC) 222
 
excirner dissociation 115
 
excimer emission 113
 

chain conformation effect on 122-126
 
excirner fluorescence 106-135, 111
 

Index 

excimer fluorescence lifetimes, iPS gel 
129
 

excimer formation 115
 
effect of temperature ]]5
 
molecular weight effects on 113
 

excimer photophysics for two-phase
 
system 133
 

excimers ]03,104,143
 
exciplexes 104,143
 
excitation, Birks' scheme 103
 
excita tion energy 119
 
excited singlet state 100,101 
excited triplet state 100
 
exciton generation 146
 
excitons 347-348
 
exciton trap 109
 
expansion ratio, dependencies of 260


262
 
extensional actuators 424
 
external electrode reactors with RF power
 

supply 280
 

F 

FeCI3-(CH)x 43
 
FeCI3_-doped polyacetylene 14
 
FeCl 3 polymerisation 167
 
Fe20, 344
 
Fermi energy 13
 
Fermi level 4,5,56,57,145
 
Fermi velocity 41
 
ferrocene carboxylic acid 319
 
ferrocene-rnodified siloxane polymers
 

275
 
field-effect mobilities 410
 
field-effect transistors (FETs) 379,409


411
 
field-induced transition 61
 

W versus temperature 60
 
films see conducting films; thin films;
 

ultrathin films and specific types
 
flavin adenine 307
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flavin adenine dinucleotide (FADH,) 275
 
Flory theory 111
 
fluctuation induced tunnelling (FIT)
 

model 23-25
 
fluorescence 100,101,109,111
 

decay 125
 
definition 10 1
 
delayed 102, 110
 
investigations 99
 
lifetimes 105
 
'normal' 102
 
of polymers 106-135
 

in gel state 122-135
 
in solution 110-121
 

study methods 105
 
fluorescence emission spectrum for iPSgel 

132
 
fluorescence measurements of energy
 

transfer 121
 
fluorescence probe method 99-100
 
fluorescence spectra 111
 

of phenyl methacrylate 114
 
of poly(phenyl methacrylate) 113-115
 

fluorescence spectroscopy 105
 
fluorinated polymeric ethers 274
 
fluorinated polymerhacrylare (FPB) 207
 

sensitivity curve 207
 
fluorinated polyquinoline 420
 
fluorosphores 341
 
food industries 297
 
Frenkel exciton 143
 
Fresnel reflection loss 89-90
 
Frohlich conductivity 6
 

G 

GaAs 285
 
gas chromatography (GCI/mass
 

spectrometry (MS) 415
 
gel electrolytes 230, 232
 
gel state, fluorescence of polymers in
 

122-135
 

gel-type electrolytes 227-229
 
configuration 226
 

glass transition temperatures 86
 
glow discharge 277
 
glucose biosensors 318, 413
 
glucose oxidase (GOD) 274,275,287

288,297,317,318
 
glutamate dehydrogenase (GLDH) 314
 
glutaraldehyde 413
 
GMC 206,207
 
GOD-PEB films 413
 
GOD-stearic acid monolayers 413
 
gold nanoparticles 346,357-360
 
gold-polythiophene blends 357-360
 
GPC 404
 
graphite anode 233
 
ground srare energy 7
 

H 

1,4-heptadiene 397
 
hereroaromatic polymers 76
 

molecular structure of 80
 
X(3 

) wavelength dependence 82
 
hererojuncrions 406
 

hexamethyldisilazane 284
 
hexarnerhyldisiloxane (HMDSO) 284,
 

287,290
 
3-n-hexyl thiophene 420,421
 
high energy densiry battenes 217
 
high pressure liquid chromatography 

(HPLCI 415
 
hole transporter 158, 169
 
HOMO (highest occupied molecular
 

orbital) 144-145,376
 
hopping/tunnelling transport 24
 
Hubbard model 5,6
 
Huckel model 15
 
humidity content 241
 
humidity sensors 287
 
hybrid waveguides 93-94
 
hydrochloric acid erchanr 371
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7

., 
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f
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hydrostatic actuators 424
 
8-hydroxyquinolene (Alq3) 168
 

electrolurninescence of aluminium 141
 
4-hydroxystyrene 200, 201
 

1-(CHIx 43,44,45 
imrnobilisation
 

biomolecules 305-309, 412-413
 
DNA 325
 
enzyme 304-309
 
methods 305-309
 

immunosensors 326
 
imprinted polymers 271
 
impurity potentials 16
 
indium tin oxide see ITO
 
inelastic electron-electron scattering 13,
 

41
 
inelastic electron-phonon scattering 45
 
inelastic scattering 41
 
information technology 69,367
 
inorganic nanoparticles 346
 
insulated gate field-effect transistors
 

(IGFETs) 410
 
insulating states 58-63
 
insulators 284-285
 
interchain coupling, influence on 

transport properties 17-18
 
interchain hopping 19
 
interchain interactions 4,143
 
interchain transfer 16
 
interface materials 272
 
internal conversion (lC) 100-102
 
internal electrode reactors 

with de power supply 280
 
with RF power supply 280
 

intersystem crossing (ISC) 100, 101, 103
 
intramolecular excimer formation 117
 
iodine 394
 
iodine-doped polyacetylene 19, 42, 141
 

conductivity (both parallel and 

Index 

perpendicular) versus
 
tempera ture 45
 

resistivity versus temperature 44
 
iodine-doped trans-polyacetylene 3, 13
 
iodine-doped Tsukamoto (CH), 37
 
ion-beam lithography 186
 
ionically conducting polymers 217-242
 
ionic attraction 387
 
ion-selective field-effect transistor (ISFET)
 

273,287,409
 
ion-selective rnicroelectrochemical
 

transistor (lSMET) 410
 
iPS/BA gel 126
 

time-resolved fluorescence emission 
spectra 130
 

iPS gel 123
 
crystalline 123-125,131,133
 
density measurements 129
 
excimeric fluorescence lifetimes 129
 
extended conformation 128
 
fluorescence decay parameters 128
 
fluorescence emission spectrum 128
 
steady-rate fluorescence emission
 

spectrum 132
 
time-resolved fluorescence emission 

spectra 131
 
IR spectroscopy 283
 
ISC see intersystem crossing (ISC) 
isobutylene 200
 
isotactic polystyrene see iPS 
ITO 144,151,159,170,353,371,413,
 

418
 
ITO/BDOH-PF/Ca 163
 
ITO-coated glass 141
 
ITO/PPV/AI 150
 
ITO/PPV/cyano-PPV/AI 158
 
ITOIPVCZlalkoxy PPP/Ca 161
 
I-V (current intensity versus bias voltage)
 

147
 

Jablonski diagram 100
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K 

Kerr switch 83
 
Kivelson and Heeger model 16
 
KPR resist 194,195
 
KrCl 197
 
KrF 197
 

L 

lactate biosensors 321-322
 
lactate dehydrogenase (LDH) 312,314,
 

321-322
 
lactate oxidase (LOD) 312-313,321-322
 
lactate/pyruvate substrate recycling 322
 
ladder PPP (L-PPP) 161
 
Landau-Ginzberg model 17
 
Langmuir-Blodgett deposition 381,401
 

X-type 400-402
 
Y-type 400-402
 

Langmuir-Blodgett films 271,318,381,
 
384,385,387,399-404,408,413
 
applications 403-404
 
pressure-area isotherm 400
 

Langmuir-Blodgett technique 159, 168,
 
308,413 

Langmuir films 381,383
 
Langmuir trough 381,383-385,401
 
laser power and SHG efficiency 90
 
layer-by-layer polyelectrolyte self-


assembly process 387
 
LeST see lower critical solution 

temperature (LCST)
 
least-squares analysis 105
 
LEOs 141-183,355,357,367,411,419


421
 
characterisation 147-148
 
complex polymeric structures used as 

active materials 154-157
 
degradation 170
 
double layer 158
 
lifetime 170
 
mechanisms involved 147
 

462
 

microca vities 170-171
 
narrowing of emission spectrum in 

rnicrocavity 171
 
needle-like 151
 
physical mechanisms occurring in 142
 
physics of 144-146
 
polymeric structures 148
 
PPY derivatives used as active
 

materials in 152-154
 
prototypes 142
 
recent developments 168-171
 
single layer 144
 
structural control 148
 
working mechanism 145
 

leuco-emeraldine salt (LS) 260
 
Lewis acids 196,199,223
 
u- cations 219
 
Liion 223
 
Li-A,B, lithium battery 221
 
LiCl04 220
 
LiCI04-EC-DMC-PAN 232-234,237
 
LiCI04-PC 243
 
LiCo02 231
 
LiCo02cathode 236
 
LiCr,,'vIn(2_,P4 electrode 234
 
lifetime parameter 105,127
 
light emitting diodes see LEOs
 
light-emitting polymers 367
 
LilLiCI04-EC-DMC-PAN/LiCr,Mn(2_,I04
 

battery 235
 
Li2Mn04 235
 
LiMn204 231
 
lineweaver-Burke plot 321
 
LiNi, COt-,o, 231
 
Li/PEO-LiCF3S03 + yLiAIO/LiMn204
 

battery 225
 
LiI(PEO),oLiI-EC-AI203IFeS2 cell 224-225
 

232
LiPF6-EC-DMC 

225
LiPF6-EC-DMC-PAN 

227,229,230LiPF6-EC-PC-PAN 

liquid crystal devices 71
 
liquid crystal displays (LCDs) 168,419
 



liquid crystalline polyimide, change in 
lifetime during heating 135
 

liquid electrolytes 217,232
 
lithium batteries 218-239
 
lithium battery 243-245
 

R&D projects 223
 
lithium-doped conducting polymer 243-245
 
lithium inrercalation-deintercalation
 

processes 232-234, 238
 
lithium-ion battery 217, 230-231
 

schematic representation 231
 
lithium metal anode 243
 
lithium metal oxide cathode 233
 
lithium polymer electrolytes 218-239
 
lithium triflare 163
 
lithographic methods 188
 

contact mode 188
 
projection mode 188
 
proximity mode 188
 

lithography 286
 
u,TisO"lLiPF6- EC-PC-PAN/LiMn,O,
 

cell 238
 
LifTiS, cell 222
 
LiX 218-219
 
lower critical solution temperature
 

(LCST) 121, 134
 
luminance enhancement 371
 
luminance output 371
 
luminance-voltage characteristic 372
 
luminescence 10 I -I 03 

basic principles 100
 
luminescence quenching 118
 
luminescence studies 99~ 140
 
luminescent organic compounds 367
 
luminous efficiency 369,370
 
LUMO (lowest occupied molecular 

orbital) 144-145,376 

M 

Mach-Zehnder (MZ) interferometer 87
 
magnesium 370
 

Index 

magnetic disks 273
 
magnetic susceptibility of conducting
 

polymers 56-58
 
magnetic susceptibility studies 23
 
magnetoconductance (MC) 45
 

in conducting polymers 50-54
 
maximum extinction coefficient 102
 
medical diagnostic biosensor application
 

297
 
MEH-PPV 151,159,347,350-352,354,
 

360
 
Meldrum's acid 198
 
membranes 271-296
 
mercury lamp 188
 
mercury-rare gas (xenon) discharge lamp
 

188
 
metal/conducting polymer junctions 408
 
metal-insulator (.\1-1) transition 12
 
metal-insulator-semiconductor (MIS)
 

diodes 406
 
metal-insulator transition 15,18,38-39,
 

55,58,59
 
metallic I-(CHlx, magnetoconductance
 

versus field 51
 
metallic oriented-(CHlx 53
 
metallic polymers 13
 
metallic state in doped conducting
 

polymers 39-49
 
metal oxide nanoparricies 345
 
methacrylate esters, PMMA
 

copolymerised with 85
 
methacrylic acid 204
 
methacryloyl chloride 204
 
3-methylA'octy1-2,2'-bithiophene-5,5'


diyl (3MOT) 76
 
methyl methacrylate 204
 
methyl methacrylate-butyl methacrylate
 

copolymer 121
 
methyl methacrylate-ethyl methacrylate
 

copolymer III
 
methyl terrahydrofuran (MTHF) 115
 
rnicroactivity-based device structure 374
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microactivity structure 371
 
microactuators 255-270,423-424
 

applications 424
 
microbiosensors 276
 
rnicrolirhography
 

development 189
 
dry development 189
 
exposure 188-189
 
processing 187-190
 
techniques 186
 
wet development 189
 

microresisrs for shorter wavelengths 
(MRS) 201
 

microscopic charge transport mechanism 
54
 

miniarurisation 379
 
MIS field-effect transistors (MISFETs)
 

409
 
molecular devices based on conducting 

polymers 406-424
 
molecular diffusion 424
 
molecular electronics (ME) 368, 379
 

conducting polymers in 393-439
 
applications 394,397
 

use of term 393
 
molecular interaction 99
 
molecular motion 99
 
molecular scale anisotropy 54
 
molecular scale transistors 367-368,379
 
molecular structure 

conformational changes 256
 
of heteroaromatic polymers 80
 

molecular weight effects on excimer 
formation 113
 

Monazoline process 193,195
 
MOPPV see poly-(2,5-dimethoxy-p

phenylene vinylene (MOPPV)
 
More's law 185
 
MOSFETS 410
 
Matt-Hubbard model 6
 
MRS see microresists for shorter
 

wavelengths (MRS) 
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multilayer resists (MLR) 208-209,209
 
silicon-containing polymers 210
 
technology 209
 

muscles 255
 

N 

Naarman polyacetylene 14,24,25
 
NADH 321-322
 
Nafion 240
 
nanocomposire polymer electrolytes 223
 
nanocomposites 342
 

benefits 343
 
metal nanoparricles 344
 
particle shape 343
 
preparation methods 344-346
 

nanocrystal probes 341
 
nanocrystals 341
 
nanoparticle components 341-365
 
nanoparricle phorocurrent spectra!
 

response 354
 
nanoparricle properties 341
 
nanoparticles 342
 

preparation methods 344-346
 
size-dependence 344
 

nanoparticle semiconductor-polymer 
systems 353-357
 

nanotubes 255
 
nanowires 418
 
naphthalene 107,121
 
naphthyl-substituted polymerhacrvlare
 

(PNMA) 110
 
n-BCMU-PDA 75-76,76
 
n-butoxycarbonylmethyl urethane) (n


BCMU-PDA) 74
 
n-doping 242
 
near-field scanning optical microscopy 

(NSOM) 358-359
 
needle-like LED 151
 
negative bipolaron 11
 
negative deep-UV resists 201-202
 

examples 203
 



negative electron-beam resists
 
characteristics 206
 
formulae 207
 

negative magnetoresistance 59
 
negative polaron 10
 
negative polyimides 209-210
 
negative soliton 8
 
Neorronics 417
 
neutral soliton 8
 
nickel catalyst polymerisation 167
 
N1MA 381
 
n-methylpyrrolidone 398
 
N-methyl-2-pyrrolidinone (NMP) 257
 
NMP solution 266
 
non degenerate ground state 7, 9
 
non labelled PS 117
 
non linear optical (NLO) chrornophores
 

69,71
 
non linear optical (NLO) devices 69
 
non linear optical (NLO) materials 69
 
non linear optical (NLO) polymers 69
 

future targets for optical device 
applications 93-94
 

third-order 71-72,82-84
 
non linear optical (NLO) properties 69

98
 
non radiative energy transfer 121
 
non radiative resonance rransfer 118
 
non radiative transition 109
 
'normal' fluorescence 102
 
novolac resin 193
 
nuclear magnetic resonance (NMR)
 

spectroscopy 8,227,415 

o 
octadecanoic acid 381,382
 
3-octadecanoylpyrrole (30DOP) 402
 
3-octadecylpyrrole (30DP) 402
 
Odour Mapper 417
 
odour sensors 414-417
 
one-dimensional chain 40
 

Index 

one-dimensional electronic system 5
 
1-methylnaphthalene 116
 
optical absorption edge 3
 
optical biosensors 314
 
optically detected magnetic resonance 

(ODMR) 10
 
optical properties, non linear 69-98
 
optical second-harmonic generation 386
 
optical signal processing 72
 
optical spectrometer 105
 
optical switching devices 71, 72
 

materials characteristics 84
 
optical technology 69
 
organic electroluminescence 367,369, 

370
 
organic molecules 393
 
oriented l-(CH):>;, W versus temperature 

59
 
oriented K-(CHlx, W versus temperature 

59
 
osmium-containing polymers 274
 
oxadiazole 158
 
1,3,4-oxadiazole 158,159
 
oxidation 10
 

resistance 148
 
oxidative coupling method 398
 

p 

PAB/GOD 320
 
packaging materials 284
 
PAN 225,227,230,232,243
 
PANI 3,37,38,40,42,54,159,243,
 

256,257,274,314,316,342,344, 
394,395,397,402,413,423
 

electrolytic expansion 263
 
thermoelectric power 63
 

PANI-AMPSA 48
 
conductivity versus temperature 48
 

PANI-CSA 55,56,61 ' 
magnetoconductance 53
 
magnetoconductance versus field 54
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W versus temperature 59
 
PANI-Nafion composite electrodes 320
 
PANI-PET 151
 
PANI-Si02 344
 
PANI-Ti02 344
 
PANI-uricase electrode 313
 
parahexaphenyl (PHP) 161
 
Pariser-Parr-Pople model 6
 
parylene C (poly(chloro-p-xylene) 285
 
Pauli susceptibility 13, 56
 
PAY see poly(arylenevinylene) (PAV)
 
PC see propylene carbonate (PC)
 
PCHMT 165
 
PCHT 165
 
PCMS 206, 207
 
PDABT 166
 
p-doping 242
 
PDTB 81
 
PEDOT 53, 54, 344
 

normalised resistivity versus
 
temperature 49
 

PEDOT-PF" rnagneroconducrance 53
 
Peierls distortion 6,14,16,21
 
Peierls-Hubbard model 6
 
Peierls instability 4,142,394
 
Peierls modelS, 6
 
PEO see poly(ethylene oxide) (PEO)
 
PEO-LiCF,SOj 224
 
PEO-LiCIO, 219,220
 
PEO-LiX 220,223,225,243
 

membranes 218-219
 
pernigraniline salt (Pas) 260
 
3,4,9,10-perylenetetracarboxylic
 

dianhydride (PTCDA) 285
 
P(ETMA-co-MMA) 206,207
 
PF,-doped PPy 38
 
phase and modulation fluorometry 105
 
phase separation 126-135
 
pH dependence of electrolytic expansion
 

262
 
pH effects 302, 310-311
 
phenyl 107
 

phenyl methacrylate, fluorescence spectra 
of 114
 

phenyloxysuccinimid 200
 
phonon freezing 21, 40
 
phonons 20,24
 
phonon scattering 21
 
phosphorescence 100,102,109,111
 
photobleaching 91
 
photochemical prncesses 105
 
photoconductors 273
 
photocurrent/dark current ratio 351
 
photocurrent measurement 348
 
photoelectron spectroscopy 406
 
photoexcitation 142, 143
 
photoinduced absorption 10,143
 
photoisomerisation 256
 
photolithography 75,92,186,273,371
 
photo-locking 208
 
photoluminescence (PL) 142-143
 

efficiency 166
 
quantum efficiency 143, 145
 
spectra 372,421
 

photon absorption 143
 
photonic crystals 350
 
photonics 367
 
photons 119, 188, 367, 398, 406
 
phorooxidarion 119
 
photophysical deactivation processes
 

100-104
 
phorophysical processes 105,108
 
photophysical quenching 104
 
photopolyimide 210
 
photopolymerisation 398
 
photopolyrners 185
 
photoresists 185, 273, 367
 

characteristics 192
 
conventional 193
 
negative 194-197
 
one-component systems 194-195
 
positive 193-194
 
t-butyl carbonate (T-BOC) 199
 
two-component systems 196-197
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see a/so pol imide-based phororesists,
 
specific types
 

photosynthesisers 398
 
photovoltaic properties 347
 
pH sensitivity 316
 
phthalocyanines 385
 
physical adsorption 306
 
physical vapour deposition (PVD) 276
 
physical vapour synthesis 345
 
It-bond 375
 
It-conjugated final structure 73
 
It-conjugated polymers 72
 

processible 76-82
 
It-electron bonding 342
 
It-electron conjugated polymers 71
 
n-electron conjugated structure 3
 
n-electron conjugation 79
 
It-electron delocalisation 142
 
It-electron hopping matrix element 41
 
It-electrons 5,37,255,256,376
 
piezoelectric coefficient 379-380
 
piezoelectricity 386
 
Pioneer Corporation 369
 
plasma deposition technique 188
 
plasma etching 190
 
plasma polymerisation 276-282,398
 

advantages over conventional 
polymers 278
 

gas parameters 281-282
 
general characteristics 277-278
 
history 277
 
power parameter 282
 
reactors 279-281
 
synthesis 278-282
 

plasma polymerisation/vapour deposition
 
(PPND) 284
 

plasma polymers
 
applications 283-290
 
characterisation 282-283
 
films 282-283
 

platelet reinforcement 343
 
PMAN see poly(o-methoxyaniline)
 

Index 

(PMAN) 
PMMA 92,164,197,203,207,209, 

225,227,243,286,319,320 
sensitivity curve 207
 

PNIPAM 122
 
PNMA see polymethacrylate (PNMA)
 
PNVC 346
 
polarisation ratio 170
 
polarised electroluminescence 168-170
 
polaron-exciton levels 143
 
polaronic clusters 26
 
polarons 4,6,9-12,27,377,396
 

energy levels and localised states 10
 
formation 9
 
instability 17
 
negative 10
 

polyacenaphthalene 115
 
polyacetylene 12,14,19,20,37,40,72,
 

255,256,342,394,397
 
polyacrylamide (PAAM) 240, 241-242
 

volume phase transition 134
 
polyacrylonitrile see PAN
 
poly(3-alkoxycyanorerephthalylidene)
 

422
 
polyalkylfluorene 420
 
polyalkylthiophene (PATI 38,147,267,
 

346,422,423,1164
 
structure 166, 167
 
synthetic procedures 167
 
trans conformation 165
 

polyamic acid 211
 
polyamide 6 342-343
 
poly-a-aminobenzoic acid 413
 
polyaniline (PANI) see PANI
 
poly(aniline-co-ortho anisidine) 398
 
polyaniline film 265
 

anisotropy of electrolytic expansion in
 
266
 

contraction under strain 267
 
electrochemistry 259-260
 
expansion behaviour 259-260
 
expansion ratio 260-261
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polyaniline insulated gate field-effect
 
transistors (PANI-IGFETs) 410
 

poly(o-anisidine) 402,403
 
poly(aromatic sulfones) 197
 
poly(arylenevinylene) (PAY) 72-74,76,398
 
poly(2,5-benzoxazole) 342
 
poly(2,5-benzoxazole)-block

poly( benzobisthiazole-2-hydroxy-l,4

phenylene) -block-poly (2,5

benzoxazole) 342
 

polybenzimidazole (PBI) 240
 
poly[bis(p-toluenesulfonate) of 2,4

hexadiyne-1,6-dioll (PTS-PDA) 72
 
polycarbazole (PCz) 3, 395
 
polyconjugated chains 4,37
 
polycyclohexyl methacrylate 133
 
poly(3-cyclohexylthiophene) 408
 
polydiacerylene (PDA) 72, 398
 
polydiacetylenc-polyacetylene

polydiacetylene triblock polymer
 
chains 342
 

poly(9,9-di( ethylhexyl )fluorene (PDF2/6)
 
163,164
 

poly(9-9,dihexylfluorene) 162,422
 
poly-2,6-dimethylphenylene oxide (PPO)
 

119,121
 
poly(dimethyl


tetrafluoropropylmethacrylate) 204
 
pol y-(2,5 -dimethoxy-p-phenyl ene
 

vinylene (MOPPY) 72-74
 
poly-(2,6-dimethyl-p-phenylene oxide)
 

120
 
poly(3-dodecylthiophene) 76
 
polyemeraldine base (PEB) 318,403,413
 
poly(ethoxyaniline) 403
 
poly(3,4-ethyelene dioxyrhiphene) 40
 
poly(ethylcyanoacrylate) 204
 
polyethylene (PE) 107,398
 
pol y(3,4-ethylenedioxythiophene)
 

(PEDOT) 49,159
 
polyethylene glycol/polyurethane
 

copolymer 275
 

polyerhyleneimine-Hj'ir), 240
 
poly(ethylene oxide) (PEO) 218,219,
 

221-224
 
see also PEO
 

polyethylenimine (PEl) 289
 
polyfluorene 162-164,169
 
polyfuran (PFu) 3
 
polyheptadiene 8,397
 
polyheterocycles 243
 
poly(hexafluorobutyl-methacrylate) 204
 
poly(J-hexylthiophene) 400,405
 
poly(3-n-hexylthiophene) 408
 
polyirnide 209-210,273
 

formation 211
 
polyimide-based phororesists 209-210
 

characteristics 210
 
examples 212
 

polyindole 395,413
 
poly(N-isopropylacrylamide) (PNIPAM)
 

121
 
poly-L-Iysine 290
 
polymer chain 10
 

conformation effect of 110-118
 
polymer compatibility 121
 
polymer deposition technologies 379-387
 
polymer electroluminescence 368-374
 
polymers, electronics applications 367-391
 
polymer science 141
 
polymer spin coating process 380
 
polymer transistors 367
 
polymethacrylate (PNMA)
 

fluorescence in different solvents 112
 
naphthyl-substituted 110
 

poly(o-methoxyaniline) (PMAN) 256,
 
261,262
 
electrolytic expansion 262-264
 

poly[2-methoxy-5-(2'-ethyl hexyloxy )-p


phenylene vinylene] 422
 
poly(2-methyl-l-pentene) 205
 
poly( methyl-isopropenyl-ketone) (PMIPK)
 

203
 
polymethyl methacrylate (PMMA) 107,
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121, 159
 
copolymerised with methacrylate
 

esters 85
 
poly(3-methylthiophene) 40,407
 
polynaphthyl methacrylate in chloroform
 

111
 
poly(oleiin suliones) 205,206
 
polyparaphenylene (PPP) 37, 159,160,
 

377,398
 
poly(o-phenylenediamine) 305
 
polyphenol 305
 
polyphenylene derivatives 160-161
 
polyphenylenediyl-pyridinediyl (PPPY)
 

80, 81
 
poly(phenylene crhynylenes) 162
 
polyphenylenes 148-164
 
poly(phenylene vinylene) 11
 
poly(phenyJ methacrylate) (PPMA)
 

conformation change of 113
 
fluorescence spectra of 113, 114, 115
 

poly(p-phenylene) (PPP) 3,20,395,397,
 
422
 

poly(p-phenylenevinylene) see PPV
 
polypropylene (PP) 107
 
poly(pyridine-2,5-diyl) 81
 
polypyrrole see PPy
 
polysiloxanes 284
 
poly(sodium 4-styrenesulionate) 387
 
polystyrene (PS) 107,119
 

fluorescence 120
 
lifetime data 125,126
 
lifetime parameters 120
 

polystyrene sulfonated acid (PSSA) 159
 
polysulione, degradation 205
 
polysultur nitride 398
 
polythiazyl (SN), 3
 
polythienylene vinylene (PTV) 37,72,74
 
poly( thiophene-2,5 -diyl) 81
 
polythiophenediyl-bipyridinediyl (PTBPY)
 

80-82
 
polyrhiophenediyl-pyridinediyl (PTPY)
 

80-82
 

poly thiophene (PT) 3,37,38,76, 164
168,274,285,342-345,394,395, 
398,402,404,406 

poly-4-vinylbiphenyl 107
 
polyvinylcarbazole (PVCZ) 107, 116,
 

306,420
 
time-resolved fluorescence spectra for 

116
 
time-resolved fluorescence spectra of 

116
 
polyvinylcarbazole (PVCZ)/urease
 

electrodes 316
 
polyvinylchloride (PVC) 319
 
poly(vinylcinnamate) 194
 
polyvinylidene difluoride (PVdF) 379-380
 
polyvinylidene fluoride (PVdF) 225
 
polyvinylnaphthalene (PVN) 107, 115,
 

126, 133
 
polyvinylphenol (MRS) 203
 
poly(4-vinylpyridine) 274
 
polyvinylpyrrolidone (PVP) 240, 346
 
poly-p-xylene 286
 
Poole-Frenkel effect 407
 
POPT 165
 
portable conformable masking (PCM) 208
 
positive bipolaron 11
 
positive deep-UV photoresisrs
 

one-component systems 197
 
two-component systems 198
 

positive electron-beam resists 203-205
 
positive MR 61
 
positive photopolyimide resists, example 

211
 
positive polaron 10
 
positive polyimide resists 210
 
positive soliton 8
 
post baking 190
 
potassium tert-butoxide 149
 
potentiometric biosensors 301,315-317
 
power law behaviour of conductivity 58
 
p(PMMA-OM-MAN) 197
 
PPO see poly-2,6-dimethylphenylene
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oxide (PPO) 
PPP see polyparaphenylene (PPP) 
PPPY see polyphenylenediyl-pyridinediyl 

(PPPY) 
PPV 3,17,37,38,40,72,74,81,141,
 

148-160,342,345,347,420,422
 
cis double bonds 151
 
derivatives used as active materials in 

LED 152-154
 
elcctroluminescence spectrum 150
 
soluble copolymers based on 151
 
structure 149
 
sulfuric acid doped 45
 
synthetic procedure 149
 

PPV-AsFs 42
 
PPV-based ladder copolymers 423
 
PPV-based polymers 360
 
PPV-H2S04 42,53,60
 

magnetoconductance 52
 
magneroconducrance versus field 51
 
resistivity versus temperature 46
 

PPy 3,9,10,37,38,40,42,53,54,244,
 
267,268,274,305,316,317,318,
 
320,324,326,342,344,346,394,
 
395,397,398,402,406,408,413,
 
417,418,423
 
cathode 243
 
doped with PF, (PPy-PF6 ) 46
 
films 307
 
heat capacity versus temperature 57
 

PPy-Fe,0, 344
 
PPy-ferrocene carboxylic acid based
 

cholesterol biosensor 323
 
PPy-PF, 56,58
 

heat capacity versus temperature 57
 
magnetoresistance versus resistivity
 

ratio 62
 
normalised resistivity versus 

temperature 47
 
SIT) 55
 
W versus temperature 59,60 

PPy-polyvinyl sulfonate films 312
 

PPy-PVS/LDH electrodes 322
 
PPy-SiO, 344
 
PPy-p-toluenesulfonate (TSO) 57
 
PPy-Zr02 344
 
pre-exponential function 105
 
propylene carbonate (PC) 222
 
proton membranes, conductivity 241
 
proton polymer electrolytes 239-242
 
PSTF 82
 

molecular structure 83
 
waveguide 84
 

PT see polythiophene (PT)
 
PTBPY see polyrhiophenediyl

bipyridinediyl (PTBPY)
 
PtO 343-344
 
PTOPT 165
 
PTPY see polythiophenediyl-pyridinediyl
 

(PTPY)
 
PTV see polythienylene vinylene (PTV)
 
pulse fluorometry 105
 
PVCZ see polyvinylcarbazole (PVCZ)
 
PVMS 206, 207
 
PVN see polyvinylnaphthalene (PVN)
 
PVP see polyvinylpyrrolidone (PVP)
 
p-xylene polymer 286
 
pyrene 107, 121
 

emission intensity 122
 
pyrene-labelled PS 117
 
pyridine 158
 
pyridine rings 81
 
pyroelectric coefficient 379-380
 
pyroelecrricity 386
 
pyrrole/30DOP film 402
 
pyrrole 398
 
pyruvate biosensor, calibration graph 314
 

Q 

q-lD 4
 
conduction path 21
 
electronic systems 39
 
fractals model 22
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metallic chain 22
 
models 22, 23
 
Mott's law 22
 
percolation model 27
 
transport 24
 
variable range hopping model 19
 

quantum lattice fluctuations 4
 

quantum yield 105-106
 
definition 105-106
 

quartz crystal microbalances (QCMj 289
 
quasi-one-dimensional material see q-l D 
quasi-one-dimensional (q-1D) material 4
 
quasi-phase-matching (QPM)
 

polymer waveguide 90
 
technique 88
 
waveguide fabrication method 89
 

quenching processes 103,104,118
 
quinine sulfate 106
 
quinone-hydroquinone reaction 317
 
quinoxaline 158
 

R 

radiation 99
 
frequency 99
 
intensity 99
 
types 188
 

radiarionless processes 103
 
radiative recombination 146
 
Raman spectroscopy 227
 
random dimmer model (RDM) 26
 
rate constant 101, 103, 104,108, 110,
 

115,130
 
reactive ion etching (RIE) 89,92,94,
 

190
 
reactors for plasma polymerisation 279
 
recombina tion 

of electron-hole pairs 371
 
radiative 146
 

recombination process 347-348
 
red-green-blue (RGB) emission 161
 
redox behaviour 259
 

redox current 257
 
redox potential 302
 
redox reaction 304
 
refractive index grating fabrication 90
 
regioregulanty 167
 
resistivity, temperature dependence 43,
 

45
 
resistivity ratio 12,57 
resists 

adhesion 191
 
coating process 188
 
contrast 191
 
etching resistance 191
 
films 286
 
materials 193-210
 
negative 189,192
 
positive 189, 192
 
removal (stripping) 190
 
requirements 190-192
 
sensitivity 191
 
solubility 191
 
special 208-211
 
see also multilayer resists (MLR)
 

reversible electrochemical actuators 424
 
rhodamine B 106
 
RIE see reactive ion etching (R1E)
 
rocking chair battery 230-231
 

s 
salicylic acid (SA) 241
 
sample preparation 257
 
sandwich configuration 347
 
SBAC polymer 76-78
 

synthetic scheme 78
 
transition dipole moment between 1Bu 

and 2Ag excited states 77
 
wavelength dependence 78
 

scanning electron microscopy (SEM) 23,
 
405,418
 

scanning transmission microscopy (STM) 
404
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scattering rate 41
 
Schottky devices 406-408
 
Schottky diode 357
 
Schrieffer-Heeger model 15
 
second-harmonic generation (SHG) 88,91
 

efficiency and laser power 90
 
second-order NLO polymers 84-87
 
self-assembled films 271
 
self-assembly monolayers 404
 
self-phase modulation (SPM) 83
 
semiconducting polymers 341-365
 
semiconducting sta re 6
 
semiconductive films 285
 
semiconductor nanoparticles 345
 
semiconductors 4, 11,271,273,276

277,393 
sensing devices 297
 
sequential monolayer tranfer process 384
 
sequential transfer process 383
 
serially-grafted polymer waveguides 88

90
 
sexithienyl based FETs 410
 
"bond 375
 
signal processing by optical technology
 

69
 
signal processing function 69-70
 
signal transmission function 69-70
 
silicon 375
 

SiO, on 187
 
silicon chip 393
 
silicon-containing polymers, multilayer 

resists 210
 
silicon monoxide 284
 
silicon transistor 379
 
single crystals 380
 
single layer LED 144
 
single photon fluorometer 105
 
singlet excitation, processes occurring
 

after 109
 
singlet exciton 143
 
singlet ground state 100
 
s.o., on Si 187
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Sia, fibre 84
 
6FPBO 354,355
 
Smoluchowski equation 118
 
SnO/LiClO,-EC-DMC-PANlLiNio., COO.2
 

02 battery 237
 
Sn02/LiNio 8 COO.202cell 237
 
Sn02/LiNio.8Coo.202 elecrrodic couple
 

236
 
solid electrolyte interface (SEI) 233
 
solid-state polymer laser diodes 350
 
soliton band 18
 
solitons 6-9, 16, 19, 38, 394, 396
 

energy levels and localised level
 
occupations 8
 

formation 8
 
interchain transport 20
 
physical properties 8
 

special resists 208-211
 
specific heat of conducting polymers 56

58
 
spectral bandwidths 373
 
spectral sharpening 371
 
spectral studies 105
 
spectroscopic methods 406
 
spin coating 151,188,346,380
 
sputter etching 190
 
sputtering 273
 
stability 141,148
 
steady-rate fluorescence emission 

spectrum for iPS gel 132
 
Stern-Volmer equation 104
 
Stokes law 99
 
structure modulation 157
 
sub-gap optical absorption bands 143
 
substituted benzylidene aniline with
 

chloride polymer see SBAC
 
substituted polyparaphenylene 160
 
sulfonium precursor polymer 149
 
sulfuric acid doped PPV 45
 
supercapacitor research and development
 

217
 
surface plasmon resonance (SPR) 273,289
 



surface polarity 148
 
Su-Schrieffer-Heeger (SSH) model 6, 17,
 

142
 
sweep voltametry 227,230
 

T
 

TII2 law 14, 44
 

taste-sensing field-effect transistor 
(TSFET) 415
 

taste sensors 414-415
 
T-BOC-PHS 200
 

decomposition in acid medium 200
 
T-BOC polymers 200
 
t-butyl acrylate 200, 201
 
t-butyl carbonate (T-BOC) phororesists
 

199
 
Teflon 398
 
temperature coefficient of resistance 

(TCR) 13,14,38,39,41-43,47,48, 
49,55
 

terephrhaldicarboxaldehydes 148
 
terephthalic aldehyde 77
 
tetracyanoquinodimethane (TCNQ) 274,
 

286
 
terraethylorthosilicate (TEOS) 418
 
terrahydrofuran-erher 111
 
tetrahydrofuran (THF) 113,120
 
2,2',7,7'-tetrakis(N,N-di-p

methoxyphenyl-amine)9,9' 
spirobifluorine 353
 

tetramethylammonium hydroxide 73
 
tetrarnethylrin (TMT) 285
 
tetraphenyl diaminobiphenyl (TPD) 158
 
TGA 397
 
thermal ageing test 86
 
thermal property measurements 57
 
thermoelectric power, temperature 

dependence 55
 
thermoelectric power (S(T)) of conducting
 

polymers 55
 
thermo-optical polymer devices 71
 

i
 
1
 

thermotropic liquid-crysrallirne polyimide
 
135
 

thermotropic liquid-crystalline (LC)
 
polyimide (P-1ITPE) 134
 

2,5-thienylene bis(methylene-dimethyl

sulfonium chloride) 72-73
 

thin films 71-74,77,91,148,271,284
 
applications 273
 
new materials 271
 

thiophene, plasma-polymerised 285
 
thiophene rings 81
 
third-harmonic generation (THG) 74,76,
 

83
 
third-order NLO polymers 71-84
 

research background 71-72
 
waveguides 82-84
 

three-dimensional band calculations 17
 
three-dimensional coupling 17
 
three-fold helical conformation 132
 
tight-binding model 17
 
time-correlated single-photon counting 

studies 105
 
time-dependent studies 105
 
time-of-flight (TOF) measurements 397
 
time-resolved fluorescence spectra 

iPS/BA gel 130
 
iPS gel 131
 
PVCZ 116
 

time-response of electrolytic expansion 
265
 

Ti02 343
 
Ti02-conjugated polymer composites
 

348-353
 
TiS, 221
 
toluene sulfonic acid 264
 
trans-cis-trans isomerisation 91
 
transducers 299,301,313
 
transistors 

molecular-scale 367-368
 
polymer 367
 

transistor-transistor logic (TTL) 87
 
transmission electron microscopy (TEM) 23
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trans-polyacetylene (PAc) 3,7,8, 11, 13,
 
17, 19,394,395
 

transport properties of polymers 12-14
 
factors influencing 14-18
 

transport property measurements 39
 
triazole 158
 
TRIDSB 157
 
trifluoromethane sulfonic acid 199
 
triphenyl suIfonium triflate 199
 
triplet exciton 144
 
triplet state 101, 111
 
tris (2,2'-bipyridyl ruthenium) complex
 

398
 
4,4',4"-trist J-naphthylH N-phenyl


aminolrriphenylamine 169
 
runable photonic crystals (TPCs) 350
 
two-phase system, excimer photophysics
 

for 133
 
two-photon resonance 86
 

u 
ultrathin films 286, 399-404
 
ultraviolet photoelectron spectroscopy
 

(UPS) 11, 159
 
unoriented HCH)" W versus temperature
 

59
 
unsubstitured PPV 158
 
unsubstitured rhiophenes 164
 
urea biosensor 320
 

v
 
vacuum-deposited SBAC polymer 77
 
valence band 4,10,143 
variable-range hopping (VRH) model 19,
 

22,23,25,61-62 

very large scale integration see VLSI 
vibrational relaxation (VR) 100,102 
vinyl polymers witb substituents Rand R' 

106-107
 
VLSI, minimum size versus year 185
 
VLSI electronic circuits 273
 
VLSI technology 185,212,276-277
 
voltage profile 233
 
volume phase transition of PAAM 134
 

w 
Wannier exciton 143
 
water-soluble polymers 387
 
waveguide grating 92
 

diffraction efficiency of 91
 
waveguides 69,71
 

third-order NLO polymer 82-84
 
weak localisation (WL) 50, 52, 54
 
Wessling merhod 149
 
Wilhelmy plare 381
 
Wittig condensation 148
 

x
 
X-ray diffraction (XRD) 23,39,74 
X-ray lithography 186,206 
X-ray photoelectron spectroscopy (XPS) 

282,283 
X-ray resists 206·208 

z 
Ziegler-Natta catalyst 397
 
ZnSe 353
 
Zcrype deposition 401-402
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