
Index

a
absorption 1, 3, 11, 16, 95, 97, 98, 243, 244,

247, 275, 295, 314, 349
– measurement 349, 351, 359
– monotonic, eumelanin 126
– photoinduced 281
– spectra, blueshift 241
acenes 238, 248
acetylcholine (ACh) 46, 69, 74
acoustic resonances 240
activation energy 95, 97, 103, 246, 251, 368,

412, 414
actuators 28, 48, 76, 77, 328
ADT-TES-F aggregates 244
– absorptive aggregates 244, 245
– emissive aggregates 245, 246
aggregation, and effect on optoelectronic

properties 241
– disordered H-aggregates in ADT-TES-F

films 241, 242
– J- vs H-aggregate formation 241
– optical and photoluminescent

properties 242
– photoconductive properties 243, 244
AgNW electrodes 163
Alq3-based device 382, 390, 394
– electrical bipolar switching 381
– thicknesses 392
ambipolar LEFETs 190–197
– blends, utilization, in electrooptical

circuits 197
– charge recombination 194
– current–voltage characteristics 193
– disadvantage of narrow bandgap

semiconductors 192
– distinctive transfer, and output

characteristics of 193, 194
– electron and hole channels in 191
– emission zone, for different gate voltages 194

– EQE measurements 196
– gate dielectric 192, 193
– order of deposition, for bi- or trilayer

structure 197
– photoluminescence efficiencies 197
– photoluminescence quenching 196
– position of emission zone 195
– prerequisite 192
– quantum efficiencies 195
– radiative decay efficiency 195, 196
– Schottky barrier for injection of

electrons 192
– source–drain current 195
– vs. unipolar LEFETs 190
– width of recombination zone 195
ambipolar single-crystal EDLT 313
– capacitance dependence, of carrier

mobilities 315
– hole and electron threshold voltages 314
ambipolar single-walled carbon nanotube FET
– infrared emission 205
ambipolar transistor 190, 307–309, 422
amide-functionalized ADT acceptor molecules

(ADTA) 253
amino-alkyne ligands 15
amino-azide ligands 15
amino-PEG ligands 15
amphiphilic polymer 14
anisotropic magnetoresistance (AMR) 381,

390
anisotropy 250, 311
annealing 4, 152, 160, 161, 163, 165, 253, 274,

276, 286, 293, 417
anthradithiophene (ADT) 234
Arrhenius plot 413
artificial muscles 76
artificial nerve cell 77, 78
atomic force microscopy (AFM) 4, 40, 124,

129, 180, 351, 404
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Au electrodes 56, 308, 419, 421
Au nanoparticles (AuNP) 132
Au–pentacene interfaces 412
Au source electrode/P13 (bottom)/tetracene
– energy level diagrams 415
autofluorescence 16
autoxidation 117, 118, 120, 128, 129

b
bandgap engineering 283
band-like transport 107
benzenethiolate-based magnetic tunnel

junction 386
benzodithiophene (BDT) 281, 285
benzothiophene 234
bias conditions 190, 406, 415, 421
– operating conduction mechanism with

energy level under 420
bifunctional diacetylene fluorene, in situmetal-

catalyzed polymerization 3
binding energy 127, 273, 279, 282
bioelectronics 107, 108
biomolecule presenting surfaces 72, 73
2,5-bis(4-biphenylyl)thiophene
– p-type crystal 203
1,4-bis[5-(4-(trifluoromethyl)phenyl)thiophen-

2-yl]benzene
– n-type crystal 203
bleaching 115, 116, 123, 129, 224
blood–brain barrier 16
bolaamphiphile fluorene oligomers 16
– fluorene derivatives 18
brain-derived neurotrophic factor (BDNF) 43
bulk heterojunction OPV device 275
bulk phenomena 387, 388

c
Ca2þ ion 74, 75
carbon nanotube-enabled vertical field-effect

transistors (CN-VFETs) 205
carbon nanotubes 153, 204
– film fabrication 156–158
– improving performance 158–160
– light-emitting FETs 204–206
– networks 155, 156
– structure 153–155
carboxyl-functionalized F8BTnanoparticles 16
catecholamines 50, 51, 117, 118
cell adhesion, controlling via redox state 33, 34
– direct patterning of proteins to control cell

adhesion 38, 39
– protein characterization
– – as a function of redox state 36–38

– redox gradients 35, 36
– redox switches 34, 35
cell density gradients 35, 72
cellulose acetate butyrate (CAB) 7
charge-based DLTS technique (Q-DLTS) 352
charge carrier mobilities, for crystals 237
charge density 33, 224, 312, 320, 345, 348, 354,

356, 357, 369
charge transfer complexes 131
chemiluminescence 7
chromophore 1, 94, 292
complementary metal oxide semiconductor

(CMOS) 403, 422
– air-stable, hysteresis-fee organic CMOS

inverters 425–427
– integrated circuits (ICs) 422
– inverter
– – 3-dimensional schematic of 423
– – organic 422
– – typical VTCs of 426
– OFETs, characterization 422–425
conducting polymers (CPs) 27, 28
– benefits 29, 30
– – ease of processing 30
– – freedom in chemical modification 30
– – mixed conduction and ideal interfaces 29,

30
– – soft mechanical properties 29
– biocompatibility 30, 31
– for biological applications 28, 29
– to control cells 32
– – controlling cell adhesion via redox

state 33–38
– – establishing as cell culture

environments 32
– – optimizing conducting polymers for cell

culture 32, 33
– controlling cell growth, and development 39
– – alignment control via topographical

cues 40–43
– – electrical stimulation 39, 40
– direct patterning of proteins, to control cell

adhesion 38, 39
– electrochemical properties and tools 31
– incorporation of biomolecules, to control

differentiation 43
– – conducting polymer actuators 48, 49
– – covalent tethering of neurotrophins 45, 46
– – electrochemically controlled

presentation 46
– – entrapment and release of

neurotrophins 43–45
– – incorporation of neurotrophins 43
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– – on-demand cell release 48
– – optoelectronic control of cell behavior 49
– – organic electronic ion pumps 46, 47
– to monitor behavior of nonelectrically active

cells 57–59
– to monitor neuronal function 51
– – conducting polymer electrodes 51–56
– – transistors 57
conductivity switching 388–390
conjugated polymer nanoparticles exhibiting

white emission
– shelled architecture of 6
p-conjugated system 2
constant photocurrent method (CPM) 351
controlled substance release 73–75
copolymerization 3
Coulomb interaction 280
CPs, see conducting polymers (CPs)
crystallographic information, for crystals 237
cw photocurrents 251
cyclic voltammetry (CV) 313

d
dark current 100, 251, 252
dearomatization, thiophene ring 285
deep level transient spectroscopy (DLTS) 352,353
degradable surfaces, for biomedical

applications 73
density of states (DOS) 95, 96, 343, 344, 346,

349, 355, 356, 359, 360, 362–364, 369, 370,
372, 385, 386

DH6T-based transistors 414
DH6T thin films 406
– two-dimensional micrographs 407
dicyanomethylenedihydrofuran (DCDHF)

derivative 240
5,6-dihydroxyindole-2-carboxylic acid

(DHICA) 117
– oligomers 122
5,6-dihydroxyindole(s) (DHI)
– dimers and trimers 120
– interaction with eumelanin polymer 125
– oxidative polymerization 118
– polymerization 120, 126, 132
– tetramers 121
5,6-dihydroxyphenylalanine (DOPA) 118
diketopyrrolopyrrole (DPP) 281, 285, 293
ditetracene 199
DNA sensing 83
DNA transistor-based sensors 83
donor–acceptor composites 252–254
donor–acceptor interactions 254, 255
– effects on photocurrent 257–260

– – D/A spatial separation 257–259
– – DLUMO 258, 259
– – in spin-coated/drop-cast ADT-TES-F/ADT-

TIPS-CN films 260
– effects on photoluminescence 256
– – drop-cast films 257
DOS, see density of states (DOS)
drain–source current (IDS) 408
drain–source voltage (VDS) 408
DWCNT-based transparent conductors 155

e
ECoG electrode array 56
EGFET (electrolyte-gated field-effect

transistor) 81
electrical conductivity
– of conducting polymers 70
– and photoconductivity findings 100, 101
– transport model 104–106
electrical stimulation, to promote 32, 39, 40,

42–45
– muscle cell proliferation and

differentiation 39, 40
– neurite formation and extension 39
electrical switching 96, 106, 414
electric double-layer transistor 312–315
electric force microscopy (EFM) 352
electrochemical impedance spectroscopy

(EIS) 57
electrochemical doping 43, 176, 177, 179, 182,

183, 217, 218, 222, 224
electrochemical stability window (ESW) 180
electrochemiluminescence 7
electroluminescence 6, 7, 187, 188, 190, 201,

202–205, 223, 403, 416, 419, 421
electrolyte-gated organic light-emitting

transistors (EG-OLETs) 216
– assessment of effect of proximity of

electrolyte 226
– challenges 220–226
– n-injection in 227
– observations by time-resolved spectroscopy
– – on conjugated polyelectrolytes 226
electrolyte-gated organic transistors 216–218
– electrolytes employed in 218–220
– electrolytic solutions used in 218
– – electrochemical stability windows 219, 220
– – ionic conductivity 219
– – ionic liquids 218, 219
– – physicochemical properties 220
– – polyelectrolytes 220
– – polymer electrolyte 220
– – viscosity 219
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electron affinity (EA) 191, 192, 197, 279, 280,
288–290

electronic detachment technology, based on
PEDOT-S:H thin films 73

electronic devices, effect of traps on 345
– light-emitting diodes 347
– photovoltaics 348
– sensors 348
– transistors 345–347
electronic nose 83, 84
– Aromascan A32S 84
– Bloodhound ST214 84
– Cyranose 320 84
– research on bacterial identification 84
electron paramagnetic resonance 101–104
electron trap, in organic semiconductors 343,

344. See also traps detection
– in amorphous semiconductors 344
– configurations, give rise to traps 345
– electronic distribution of trap states
– – in DOS of a semiconductor 343, 344
– impurities and 345
– intrinsic structural defects 344, 345
– trap depth 344
– trap states, in bandgap 344
electroplating method 10
electrospinning 40, 165
EL intensity (IEL) 419
emergent electrode materials 149
– carbon nanotubes 153
– – film fabrication 156–158
– – improving performance 158–160
– – networks 155, 156
– – structure 153–155
– graphene 149, 150
– – electronic band structure 150
– – fabrication 151, 152
– metal nanowires 161
– – alternative 164–166
– – silver nanowires 161–164
emissive aggregates 245, 246
EPR spectroscopy 130, 131
1-ethyl-3-methylimidazolium tris

(pentafluoroethyl)trifluorophosphate
([EMIM][FAP]) 224

eumelanin 113, 114
– absorption spectra 125, 126
– coated TiO2 nanoparticles 133
– degradation products 116
– electrochemical methods, for self-assembly

of films 132
– molecular weight 123
– natural (see natural eumelanin)

– properties 125
– – Mie scattering 125
– – Rayleigh scattering 125
– strategies involving oxidative

polymerization 126
– true 120
– used to prepare hybrid structures 132
external quantum efficiency (EQE) 9
extracellular matrix (ECM) protein 32

f
fabricating high-performance optoelectronic

devices 401
F8BT particles 7–10, 13, 14, 16, 198, 199, 224,

226
ferromagnetic/nonmagnetic/ferromagnetic

(FM/N/FM) multilayer 382
FETs, see field-effect transistors (FETs)
FETs ambipolar light-emitting, see ambipolar

LEFETs
fibronectin (Fn) 32
field-effect transistors (FETs)
– between ADT-TES-F and ADT-TIPS-CN

molecules dispersed in 255
– ambipolar 194, 199 (See also ambipolar

LEFETs)
– based on rubrene 233
– curves of ambipolar squarylium dye-

based 193
– devices 113
– n-channel FET conduction 307
– unipolar 194, 203 (See also unipolar LEFETs)
fixed ionic carriers 181–183
fixed junction LEC-based photovoltaic

devices 183, 184
fluorene–acetylene polymer 3
fluorene-based p-conjugated systems 1
fluorene-based oligomers 16
fluorene-based polymers 2
fluorene–fluorenone copolymers 7
fluorene polymers, nanoparticles based on 2, 3
fluorescence-based methods, for probing

biomolecular interactions 1
fluorescence energy transfer, in

nanoparticles 2
fluorinated tetracenedithiophenes (TDTs) 236
fluorophores 240
FM electrodes 388, 389, 391
– Fermi energy of 386
– spintronic phenomena 383
Förster resonant energy transfer (FRET) 2, 36,

38, 252
– ratios 37
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Fourier transform infrared (FTIR)
spectrometers 351

�frozen junction� devices 184
fullerene 150, 164, 273, 274, 275, 277, 281,

283, 286, 287, 290, 292
functionalized ADT derivatives 236
functionalized benzothiophene (BTBTB) 234
functionalized IF-R, molecular structures 235
functionalized pentacene derivatives 236

g
gamma-aminobutyric acid (GABA) 46
gate dielectric insulator 408
giant magnetoresistance (GMR) 381
Gibbs energy 279, 281
glass transition temperature 4
glucose oxidase enzyme (GOx) 81
goldnanowires (AuNWs), inTCelectrodes 165
graphene 149, 150
– electronic band structure 150
– fabrication 151, 152
– preparation 151
growth factors 33, 43, 72
– tethered 46

h
H-aggregates 241, 244, 245
Hanle effect 384
heterojunction light-emitting FETs

197–200
hexacene (Hex) 234
hexamethyldisilazane (HMDS)
– amphiphilic surfactants 402
– and OTS surface treatments on crystallinity

of films, effect of 408
– pretreated, and OTS-pretreated SiO2

substrates 406
Hex-F8-TCHS derivative 238
highest occupied molecular orbital

(HOMO) 147, 188, 192, 200, 234, 279–281,
306, 384, 421

homopolymers 275, 283
�hopping-dominated� conductivity 96
hybrid devices 107
hybrid nanoparticles 3
hydration-dependent conductivity 98
hydrogenated amorphous silicon (a-Si:H)

devices 341, 405

i
imaging and sensing applications 10
– bioimaging 14–16
– biosensing 11–14

– nanoparticles characterization 10, 11
immunosensors 82, 83
indenofluorene (IF) derivatives 234, 238
indium tin oxide (ITO) 139, 140
– properties 140
– refractive index 140
– variability 140
indium tin oxide (ITO) anode forming 7
indole-based squaraines 241
5,6-indolequinone 120, 131
infrared emission from ambipolar single-

walled carbon nanotube FET 205
integrated circuits (ICs) 422
ionic carriers 178–180
ionic conductivity 46, 70, 175, 181, 183,

218–220, 227, 312
ionic liquids 182, 218, 219, 313, 315
ionization potential (IP) 202, 279, 280,

281, 367
ISOFET (ion-sensitive organic field-effect

transistor) 81, 82
ITO-coated glass 405

j
J-type aggregates 241

l
La0.7Sr0.3MnO3 (LSMO) devices 385
LEFETs, see light-emitting field-effect transistor

(LEFETs)
light emission–voltage characteristics 403
light-emitting ambipolar transistor

309–312. See also light-emitting field-effect
transistor (LEFETs)

– ambipolar LET 310
– – p-i-n model 312
– EQE 310
– p–n junction structure 310
– recombination zone width 310, 311
– single-crystal organic LET 310
– tetracene single-crystal transistor 309
light-emitting electrochemical cells

(LEECs) 215
light-emitting field-effect transistor

(LEFETs) 187
– working principle of 188
– – ambipolar 190–197
– – unipolar 188–190
liquid crystal displays (LCDs) 341
local field potentials (LFPs) 51
longer heteroacene derivatives 234
low-bandgap polymers 283
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lowest unoccupied molecular level
(LUMO) 147, 148, 234, 256, 279, 280, 282,
313, 372, 384, 385, 419, 421

m
magnetic tunnel junctions (MTJs) 386
– benzenethiolate-based 386
– fabrication of 386
magnetoresistance (MR) 381, 391
– actual MR of organic spintronic device made

of 392
– curves after application of different high

voltage pulses 395
– defined 383
– due to spin transport between FM

electrodes 389
– at higher voltages 388
– merit of devices 383
– spin polarization 383
– – of electrode 383
– in spin valve device 383
matrix-assisted pulsed laser evaporation

(MAPLE) 132
medical diagnosis, and electronic nose 83, 84
melanins 113, 114
– based devices 114
– electrical conductivity, as a function of

hydration 99
– hybrid materials 132, 133
– hydration dependence of conductivity

97–101
– natural (see natural melanins)
– photoconduction 100, 104–106
– physical and optical properties 94
– solid state bioelectronic device 109
– solution EPR titration curve, for colloidal

solution 104
– synthetic (see synthetic melanins)
melanogenesis 116–118
melanosomes 114
metal chelation 126, 127
metal electrodes 51, 52, 55, 98, 143, 188, 277,

278, 309, 310, 324, 350
metal–insulator–semiconductor field-effect

transistors (MISFETs) 302–307
metal–insulator–semiconductor (MIS)

junctions 97
metal nanowires 161
– alternative 164–166
– silver nanowires 161–164
methanofullerene 197, 275
Miller–Abrahams expression 387
miniaturization 76, 113

miniemulsion method 2, 3
– nanoparticles preparation 2
MISFETs, see metal-insulator-semiconductor

field-effect transistors (MISFETs)
modified dielectric Mott–Davis amorphous

semiconductor (MDAS) model 98
molecular packing on spectra, effects of 246
– film morphology, and spectra 247
– molecular structure 246
– solid-state packing 246
Monte Carlo simulations 155, 253
Mott–Davis amorphous semiconductor

(MDAS) 98, 99, 101, 106
Mott–Gurney SCLC equation 354
MR, see magnetoresistance (MR)
MTJs, see magnetic tunnel junctions (MTJs)
muon spin relaxation spectroscopy

101–104

n
nanobiomedicine 107
nanoparticle–nanoparticle interactions 5
nanoparticles
– based on p-conjugated polymers and

oligomers 1
– based on fluorene polymers 2
– film fabrication 4
– fluorescence energy transfer (FRET) 2
– layers of polyfluorene 4
– preparation, schematic representations of 2
– for sensing and imaging 17, 18
– in water 2
nanoparticles, based on fluorene oligomer 16
– characterization 16, 17
– for sensing and imaging 17, 18
nanoparticles, based on fluorene polymers
– optoelectronic applications 3
– – characterization of 3, 4
– – film fabrication and characterization 4, 5
– – OLEDs 5–8
– – solar cell applications 8–10
– sensing applications
– – bioimaging 14–16
– – biosensing 11–14
– – characterization of 10, 11
nanoparticle–substrate interactions 5
nanotubes 156
natural eumelanin
– distribution 115, 116
– isolation 115, 116
natural melanins 114, 115
nerve growth factor (NGF) 43
neuronal device interfaces 78, 79
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neuroprosthetics
– artificial nerve cell 77, 78
– neuronal device interfaces 78, 79
– neuronal signal recording 79, 80
neurotransmitters 69
neurotrophins
– covalent tethering 45, 46
– entrapment 43–45
– release 44, 45
neutral cluster beamdeposition (NCBD)

method 401, 403–405
– apparatus 404
– single-layer OFET devices 417
nickel-coated CuNWs 165
N-methyl-5,6-dihydroxyindole 120
nonfullerene acceptors 283, 293, 294
n-type OFETs 238

o
octadecyltrichlorosilane (OTS) 402
OECT, see organic electrochemical transistor

(OECT)
OLEDs, see organic light-emitting diodes

(OLEDs)
OLEFETs, see organic light-emitting field-effect

transistors (OLEFETs)
oligofluorene derivative OF 17
optical absorption 239
optical pump–terahertz (THz) probe

spectroscopy 248
optoelectronic characteristics 140–143
– optical transparency 146
– sheet resistance 141
– – four-point probe 142
– – influence of 143–146
– – measurement 141, 142
– transmittance vs. sheet resistance trade-off

characteristics 146, 147
– work function 147–149
optoelectronic control, of cell behavior 49, 50
optoelectronic thin-film devices 401
OPVs, see organic photovoltaic devices (OPVs)
organic bioelectronics 70, 76, 77
organic devices, fabricated by printing

methods 325
– inkjet printing 328–330
– soft lithography 325–328
organic dyes 6
organic electrochemical transistor (OECT) 31,

35, 57, 59, 81
– as cell-based sensors. 58
– to measure cell attachment, and coverage 57
– PEDOT doped with tosylate 72

– use of PEDOT:PSS OECT 57
organic electroluminescent sensors 215
organic electronic ion pumps (OEIPs) 46, 74,

75, 77
– based �artificial nerve cell� 78
organic (opto)electronic materials 233
organic field-effect transistors (OFETs) 1, 301,

341, 401, 405
– characteristics
– – device parameters deduced 412
– characterization of 408–412
– morphological and structural

properties 406–408
– p- and n-type 422, 427
– transport phenomena 412–414
organic large-area electronics (OLAE)

technology 319
– manufacturing processes for 324, 325
– materials for 322–324
organic light-emitting devices 175, 252, 310
– current efficiency 206
organic light-emitting diodes (OLEDs) 1, 139,

140, 187, 215, 221, 233, 309, 320, 341, 381
– optoelectronic applications 6
organic light-emitting electrochemical

transistor 222
– device structure 223
– electrochemical doping 224
– p-type output characteristics 223
– shape of transistor current 223, 224
– transfer characteristics 223
organic light-emitting field-effect transistors

(OLEFETs) 401
– ambipolar 414, 415
– – characterization of component 416–419
– – heterojunction- based 402, 415
– a,v-dihexylquarterthiophene (DH4T)/P13-

based ambipolar 421
– EL phenomena 421
– heterojunction-based 416
– multidigitated, long channel width

geometry 415
– single component- and blend-based 415
organicmagnetoresistance (OMR) 381, 388, 391
organic photovoltaic cell 319
organic photovoltaic devices (OPVs) 1, 175,

273, 320, 341
– device architectures 276
– – active layer 276
– – contacts 277, 278
– – energetics of charge generation 278
– – operating principles 279
– efficiency 285
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– J–V curves 289
– molecular acceptor materials for 285, 286
– – complementary light absorption 292–295
– – electron affinity 288–290
– – morphology 286–288
– – stabilization of reduced acceptor 290–292
– open-circuit voltage 281
– performance 294
organic P5V4 single-crystal LEFET 203
organic semiconductors (OSs) 96, 108, 381
– conformation 389
– ferromagnetic/nonmagnetic/ferromagnetic

(FM/N/FM) multilayer 382
– FM/OS interface, role in 385, 386, 388
– magnetoresistive phenomena 382–390
– molecular structures of 202
– spin-polarized carriers 382
– spin-polarized electrons hopping from 383
– spin precession 384
– spin scattering, competing explanation 388
– thickness 391
organic single crystals 187, 201, 203, 217, 301,

302, 306, 308, 313
– field-effect transistors 200
– traps in 358–364
organic solar cells, see organic photovoltaic

devices (OPVs)
organic spintronics 381, 382
– applications 390
– – prototypical device,memristive phenomena

in 391–396
– – sensor applications 390, 391
organic thin-film transistors (OTFTs) 320
– bulk heterojunction (BHJ) approach 321
– conduction 321
– dielectric 321
– key parameters for operation 322
– mobility 321
– power conversion efficiency (PCE) 321
– quality 321
OTS-pretreated devices 413
OTS-pretreated pentacene
– current–voltage characteristics 410, 411
OTS-pretreated thin films 408
Output voltage swing (OVS) 426
oxidation 29, 31
– of acid DHICA 121
– control of cell adhesion using gradients 36
– CP providing switching mechanism 31, 35
– 5,6-dihydroxyindole 121, 128
– dimer and trimer 120
– DOPA solution 131, 132
– monoelectronic and bielectronic 128

– at PEDOT:PSS electrode 51
– polymer 84
– PPy substrate 32
– products of the catechol 92
– resistant to 165
– semiquinone 104
– states featuring an inner N ring 127
– thermal 322
– tyrosine 117

p
p- and n-type organic semiconductors,

molecular structures 402
paramagnetism 130
partial charge transfer, with exciplex

formation 253
parylene 55
P13/DH6T devices 421
p-distyrylbenzene (DSB) 241
PEDOT:PSS channel 57
PEDOT–silk composite electrodes 79, 80
pentacene (Pn) 234, 407
pentadithiophenes (PDTs) 236
phenyl-C61-butyric acid methyl ester

(PCBM) 234
phonons 387
photoconductivity 97, 251
photocurrent 184, 243, 250, 251, 257, 273, 351
– negative 100
photoexcitation 96, 239, 242, 248, 252, 273,

279, 294, 345
photoinduced electron transfer 253, 274
photoluminescence
– efficiencies 187, 192, 197, 201, 202, 203, 205
– quenching 180, 196, 293
photorefractive (PR) devices 233
photostability 1
p-i-n junction 177, 184
PLA/PGLA fibers 41
plasma immersion ion implantation (PIII) 38
P13 layer, electron transport 419
PLGA (poly(lactic-co-glycolic acid)) 79
pnp-ion bipolar junction transistor (IBJT) 75
Pn-TIPS crystals 248, 249, 251
polyaniline (PANi) 76
polycyclic aromatic hydrocarbons (PAHs) 151
2,7-poly(9,9-dialkylfluorene-co-fluorenone)

(PFFO) 7
poly(9,9-dihexyl)fluorene (PF) nanoparticle

films
– optical properties of 5
polydimethylsiloxane (PDMS) 55, 183
polyelectrolytes 220
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poly(3,4-ethylenedioxythiophene)
(PEDOT) 28, 31, 71

– doping with heparin 72
– PEDOTdoped with tosylate (PEDOT:TOS) 71
poly(ethylene glycol) (PEG) 14
polyfluorene-based organic nanoparticles
– for optoelectronic applications 3
polyfluorene nanoparticles (PF2/6) 6
polyfluorene nanoparticles, emission

wavelength 3
polyfluorenes (PF) 4
– blue emission of 7
– chemical structures of 4
– core–shell particles of 5
poly(3-hexylthiophene) (P3HT) 75
– derivatives 234
polyisothianaphthene (PITN) 285
poly(lactic-co-glycolic acid) (PLGA) 40–43, 79
polymer electrolyte 220
polymer–fullerene bulk heterojunction

(BHJ) 276
polymer–fullerene film 274
polymer gate dielectric 402
polymeric bulk heterojunction (BHJ) solar

cells 234
polymerization 118
– chemiresistive sensors, fabrication by 84
– DHICA 121
– electrochemical 43, 70, 83, 132
– melanin precursors 132
– oxidative 117, 118, 126
– – of 5,6-dihydroxyindole(s) 118
– – quinones (Q) and semiquinones (SQ)

generation by 128
– of PEDOT using DNA 73
– Raper–Mason scheme for 117
– in situ metal-catalyzed 3, 30
polymer light-emitting electrochemical

cells 175–178
polymer multielectrode arrays (polyMEAs) 54,

55
poly[2-methoxy-5-(20-ethylhexyloxy)-1,4-

phenylene vinylene] (MEH-PPV) 5, 221
poly(methyl methacrylate) (PMMA) 192, 199,

201, 223, 239, 240, 242, 243, 254, 255, 324,
424, 425

– gate dielectric surface, modification of 425
– single-crystal LEFET 202
– SiO2 dielectrics 425
poly[3-(4-noctyl)-phenylthiophene]

(POPT) 293
poly(p-phenylene vinylene) 6, 7
– chemical structure of 6

– PFO energy donor 7
poly(p-phenylene vinylene) (PPV)

derivatives 234
polypyrrole (PPy) 28, 76
poly(styrene-b-isobutylene-b-styrene)

(SIBS) 40
poly(styrene-co-maleic anhydride) 14
poly(styrene sulfonate) (PSS) 73
polythiophene 28, 164, 283, 284, 285
– chemical modifications 284
– diodes 352
polythiophene (poly(octanoic acid 2-thiophen-

3-yl-ethyl ester) (pOTE) fibers 40
polyvinylalcohol (PVA) 126
polyvinylpyrrolidone (PVP) 161
power conversion efficiency (PCE) 145, 152,

157, 234, 254, 273, 274, 282, 284, 293, 321,
333, 334, 335, 348

– evolution 274
– of OPV, as a function of bandgap of donor

and 282
PPy-coated PLGA fibers 41
pristine materials, (photo)conductive

properties of 248
– charge transport
– – on nanosecond and longer timescales 250,

251
– – on picosecond timescales 248–250
– cw photocurrent 251, 252
– dark current 251, 252
– ultrafast photophysics 248–250
prosthetics, and medical devices 75, 76
protein characterization 36
push–pull effect 283

q
quinone 120

r
Raper–Mason scheme 118
receptor-mediated endocytosis 14
redox gradients 35, 36
redox state 33, 35, 36, 46, 72, 127, 128
redox switches 34, 35
reprecipitation method 5
– nanoparticles preparation 2
rubrene 201, 202, 214, 301, 302, 304
– ambipolar transistors 308
– Au–rubrene interface 308
– indium–rubrene single-crystal interface,

energy band 305
– molecular structure 302
– PDS spectra of single crystal 350
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– resistance 305
– single-crystal device 305, 324, 359, 367
– single-crystal MESFET 306
– single-crystal transistors 324
– and tetracene single-crystal LETs,

investigation 310

s
saturation mobility 413
scaffolds 71
scanning transmission X-ray microscopy

(STXM) 8
Schottky diode 304–307
Seebeck coefficient, in gated structure 357
semiconductivity 107
– amorphous 96, 97, 100, 106
semiconductor models 131
S-galactosylthio-DHI (gal-DHI) derivative 126
sheet resistance 141
– four-point probe 142
– influence of 143–146
– measurement 141, 142
Shockley–Reed–Hall (SRH)

recombination 348
signaling interfaces 71
silver nanowires (AgNWs) 147
single-crystal field-effect transistors

(SC-FETs) 361
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