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ambipolar charge-carrier transport

— bipolar transport applications  256-259

— electrode variation for 252-256

— in molecular field-effect transistors, 239
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materials  244-246
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semiconductors  246-252
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ambipolar field-effect transistors, output and
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— characteristics of 258

— electrical circuit for 256
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OLED 605
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transistors 251
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bidentate ligands 389
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capacitance—frequency (C—f)
measurement 121

capacitance-voltage (C-V)
measurement 121, 449
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— behavior at OLED-related interfaces
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charge-carriers 474
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dipole transition 508
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— charge distribution 124
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101-104
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junction 109-112
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doped transport layers, advantages 478

doped/undoped organic junctions (DO/UO
junctions) 109
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— mechanism 433

— MeO-TPD, efficiency 437

— in organic semiconductors 99, 100

double emission layer (DEML) 359, 465

Drude-like optical conductivity 223

Dyakonov—Perel mechanism 279
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Einstein relation 452
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electrical conductivity 65
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levels 56, 57
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— TTF-TCNQ electrodes 260, 261

electroluminescence (EL) 416,
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— application 372
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— excitation process 375
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— spectra 554, 561

electromagnetic model 542

electron affinity 436

electron blocking barrier (EBB) 36

electron—hole recombination 372

electronic-nuclear coupling 80

electronic polarization energy 86

electronic states, of organic solids 66

— charge transport 69

— polaron 69
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— from single molecule to molecular
solid  66-69

electron injection barrier (EIB) 36
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junction 108, 109

electron mobility 166

electron—phonon coupling 79, 404

electron-phonon interaction 584

electron-phonon system 208

electron spin resonance (ESR) 224

electron-spin transport 267

electron transport layer (ETL)
498, 513

— thickness variation 460
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emission decay time 383, 410
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energy band

354, 478,
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energy level 98, 396, 403
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—scheme 414

energy transfer processes 411, 566

enhanced fluorescent OLED,
performance 354

entropy 27

EOE. see electroluminescence, quantum
efficiency (EQE)

exciton decay processes 315, 619

exciton diffusion 327, 335

exciton formation 349-357

— CT state mixing and enhanced
fluorescence 352, 355

— exciton mixing and phosphorescence 351,
352

— phosphorescence vs. extrafluorescence vs.
TADF 357

— spin mixing for higher efficiency 351-357

— thermally activated delayed
fluorescence  355-357

exciton formation model 318, 351

exciton harvesting mechanism 419

excitons

— CT state recombination  319-322

— polymer heterojunctions 298-305
— polymer homointerfaces 307-312
— polymer:polymer blends 322-327

— polymer/polymer interfaces, electronic
structure  305-307

— quenching processes 607

— spin factor 456, 458

— states splitting 307

— type-I heterojunctions 312, 313
— type-II heterojunctions 314-318

extended Gaussian disorder model
(EGDM) 160, 161

external quantum efficiency (EQE) 541, 569

F8BT:TFB 317
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field-effect transistors (FETS)
— ambipolar transistors 256
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film growth
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——MoS,, GeS, and Sb,S; 23
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—— pentacene 14

—— phthalocyanines 13, 14
—— PTCDA molecules 10, 11

Flrpic phosphorescence 355

fluorene-based polymers 315

fluorescence 260, 351, 352, 354, 362, 375,
414, 416, 508, 619

fluorescence—phosphorescence concept

fluorescent dyes 362, 456, 529, 531, 545

fluorinated tetracyanoquinodimethane
(F,TCNQ) 252, 255

fluorophore 4-(dicyanomethylene)-2-methyl-6-
julolidyl-9-enyl-4H-pyran (DCM2) 354

Forster-type energy transfer 311, 362

Fourier transform infrared spectroscopy
(FTIR) 436

Franck-Condon (FC) active modes
398, 405

free charge carriers 433, 436, 437

Frenkel excitons 470

Fresnel reflection 508

F8TBT:P3HT photovoltaic device 326

F4-ZnPc-based subcell 484

361

334,
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Gaussian density of states (GDOS)

583, 586
Gaussian disorder model (GDM)
giant magnetoresistance (GMR)
— devices 280
giant surface potential (GSP)

282,

159
267
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h

Hall effect 226, 227

Hall mobility 226

Hanle effect 285

height difference correlation function
(HDCF) 6

Herzberg-Teller (HT) coupling 398

heterojunction concept 474. see also organic
semiconductor heterojunctions

heterojunction interface 318

1,4,5,8,9,11-hexaazatriphenylene
hexacarbonitrile (HATCN) 96

hexa-peri-hexabenzocoronene (HBC) 24

HIB. see hole injection, barrier (HIB)



high-angle annular dark field (HAADF)
transmission electron microscopy 367

highest occupied molecular orbital
(HOMO) 35, 36, 65, 66, 120, 254, 305, 306,
356, 375, 430, 438, 488, 593, 614

highly efficient monochrome devices
459-462

— bottom emission OLEDs

— top emission OLEDs 462

high-mobility molecular semiconductors,
transport physics 221

high-resolution electron energy loss
spectroscopy (HREELS) spectra 94

high-resolution optical spectroscopy 391, 396

high-resolution transmission electron
microscopy (TEM) 366

hole-blocking barrier (HBB) 36

hole injection

— barrier (HIB)
243

— barriers of devices with MoOs layer 96

— through p-doped organic layer/anode
junction 104-108

hole transport layer (HTL)

hole-vibration coupling 85

Holstein polaron model 79, 226, 227

HOMO-LUMO bandgap 65
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mobility models 161
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161-164

hopping mechanism 159, 584

hopping mobility 79, 80

hopping system 226

hopping transport concept 584

host-guest system 358, 361, 363
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400, 405
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459-462
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354, 498, 545
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imprint lithography methods
index of refraction 509
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— sputtering 558
inorganic light-emitting diodes 429
inorganic—organic heterostructures
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integer charge transfer (ICT) model 46, 47,
56, 65
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45, 499, 543, 604
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interfacial doping, applications
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- OPVs 112-114
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— hole injection 95-98
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518

intersystem crossing (ISC)
417

— time constant 373

intrinsic radiative quantum efficiency 515

inverse Kretschmann configuration 524

ionization energy 137
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structures 404, 405

Ir(4,6-dFppy)2(pic), emission energy 405

Ir(III) compounds  400—407

— ambient temperature, photophysical
properties  400-402

— emitting triplet states

—— electronic 0-0 transitions and energy level
diagrams  402-404

— nonchromophoric ligands effects

Ir(ppy)s devices 274

ITO/PCBM, magnetoconductance 273

ITO/PEDOT/Ir(ppy)s/Ca device,
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I-V curves 289, 449, 480,
485

— ITO/PEDOT/Ca/Al devices

— ITO/PEDOT/metal devices

— of OSC devices 121

— tandem devices 484

112-115
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459,

352, 371,

405-407

276
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J-V characteristics
— with coevaporated EILs 95
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— of hole-only devices 104, 106
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Kelvin force microscopy (KFM)
Kelvin probe (KP) 122, 253

k values 73
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I

Lambertian distribution 551

Langevin model 589

Langevin recombination 579, 618

— strength 617

Laplace transform 340

laser dye-based OLEDs 604

LE-OFET schematic cross section 260

leuco crystal violet (LCV) 443

— doping process mechanism 444, 445

light-emitting diodes 298, 497

— current—voltage-luminance
characteristics 318

light-emitting electrochemical cells
(LEECs) 416

light-emitting organic field-effect transistors

(LE-OFETs) 242

— based on organic single crystals 610-617

— for future organic injection lasers 603-619

— highly photoluminescent oligo
(p-phenylenevinylene) derivatives 608-610

light-emitting polymers

— polyfluorene derivatives 606

— polyphenylene vinylene (PPV) 606

light-emitting transistors 260, 261, 605

LIGHTEX, optical microcavity light
outcoupling model 194

Lorentz force 226, 229

lowest unoccupied molecular orbital
(LUMO) 35, 36, 65, 66, 120, 305, 306, 356,
375, 430, 438, 488, 611

LSMO, magnetoresistance loop of 280

LSMO/rubrene/Fe junctions 287, 289

luminescence 506

— compounds 417

— efficiency 311
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Marcus theory 315, 319, 584

MDMO-PPV:PCBM blend films, electron and
hole mobilities 588

metal-insulator-semiconductor device 122

metal-ligand (ML) bonds 386

metal/organic semiconductor junction, energy
level alignment 434

metal-to-ligand charge transfer (MLCT)
415

— transition 377, 379

404,

metastable atom electron spectroscopy

(MAES) 93
microcavity OLEDs 548
microlens arrays 521, 522

micromolding technique 550
molar extinction coefficient 380
molecular dipoles, for energy level tuning 57,
58
molecular field-effect transistors, ambipolar
charge-carrier transport 239
molecular orbitals (MOs) 376
molecule-metal interfaces 82
molybdenum oxide (MoO,) 96
monochrome devices 465, 466
Monte Carlo simulations 194, 269, 283, 323,
326, 327, 580, 585
MoO;-doped organic layer 105
Mott-Gurney square law 186
Movaghar—-Schirmacher percolation
model 169
multiple trapping and release (MTR)
model 585
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nanocomposite scattering films 558, 561

nanoparticle-based scattering film 558

nanostructured polymer photovoltaic
device 303
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(NTCDA) 440
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— pyronin B doping process 442
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— relaxation processes 456
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n-type doping 438-445
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447

— doping process, scheme 432
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octahedral Ir(III) compounds 400
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complex 376
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(OFETy)

OLEDs. see organic light-emitting diodes
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— unipolar/ambipolar operation regimes 240
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energy transfer 561-571
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— light outcoupling fundamentals 506-520
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—— optical modeling 508-512
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— materials  500-502
— operation principles 428, 498-503
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devices 459-462
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— spectrum 468
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—types 541

— working mechanism 454, 455

— working principles 499, 500
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modeling 173

— Gaussian disorder, role of

—— one-dimensional device simulations

179-182
—— three-dimensional device
simulations  182-186

— role of charge-carrier diffusion
176-179

— single-layer OLEDs

—— analytical drift-only theory 173-176

organic magnetoresistance (OMAR) 268,
269, 270

— magnetic field scale 271

— organic semiconductor devices 272

— spin—orbit coupling 277

organic materials
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— selection 501

organic molecular beam deposition
(OMBD) 3

— organic thin film growth 6-8

— thin film growth, general concept 5

organic molecular crystals,
electroluminescence 497
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organic—organic heterostructures 24-28
organic photovoltaic cells (OPV) 35, 267
organic p-n junctions 447-453
- p-n homojunctions  447-452

—— doping ratios 449

—— energy-level scheme 448

—— experiments 448-452

— reverse currents in 452, 453

organic reference diodes 472
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energy levels 40
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— electronic processes 333-345
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levels 56, 57
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organic semiconductors 575, 616
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— OLEDs with doped transport layers
454-468
— organic p—n junctions 447-453
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284-289
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— organic magnetoresistance/spin
diffusion 267
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— electron transport materials 438
— operation principles 143, 148, 428
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—— current matching 484486
—— molecular doping, advantages
—— optical optimization 478, 479
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— emission spectra 316
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— field dependence 581
photoluminescence
—decay 312
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polymer-based LE-OFET, lasing
characteristics 606
polymer-blend electroluminescent
devices 297, 313
polymer-fullerene bulk heterojunction solar
cells 583, 595
— photocurrent in 577
polymer:fullerene devices 298
polymer/fullerene heterojunctions 314
polymer—fullerene solar cells 583, 594,
595
— open-circuit voltage
polymer heterojunctions
— application 322
— fabrication and structural
characterization 298-305
— type-I heterojunctions 312, 313
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PPV-based polymers

PPV derivatives 283

— photoluminescence quenching 311

Pt(4,6-dFppy)(acac), site-selective emission
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— external quantum efficiency 463
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— static disorder parameters 219-221
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355
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trap-charge-limited current (TCLC) 121
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van der Waals interactions 7
Voigt functions 84
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— triplet-harvesting concept 470
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