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OLED Applications s
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sample Prepar ation

V' Casting from solution, doctor blading of soluble polymers or
of precursor polymers

' Spincoating, Dipcoating
Vv Langmuir-Blodgett technique

V' Deposition by self-assembly
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OLED Materials
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Hole Transporter

Polyphenylquinoxaline Y

OLED Materials




Quinoxalines - Electron Transporting Materials
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Chemical structures of phenyloxadiazole model compounds
(@) 2,5-diphenyl-1,3,4-oxadiazole (POD-1), (b) POD-2, (c) POD-

3.(d) POD-4. °
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L ow molecular donor- and/or acceptor-substituted
diphenyl-oxadiazole model compounds: (a) Oxa-1, (b) Oxa-

e, 20 (€) Oxa-3, (d) Oxa-4, (€) Oxa-5.
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2-(p-nitrophenyl)-5-(p-undecylamidophenyl)-1,3,4-oxadiazole
(Nitro-Amino-Diphenyl-Oxadiazole: NADPO-11)
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Energy Level Diagram of an I TO/PPV/PPQ/Ca/Al Device
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Experimental set up of ARUPS

Angle of Incidence

h \ | = 4K°
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Semi-empirical quantum chemical calculation (AM1)




Energy diagram of the organic-metal interface.
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VL < vacuum level; E < Fermi level of the metal; F < work
function of the metal; | P < ionisation potential; D = VL shift at
theinterface; e\, = energy of theHOMO relativetothe E.
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Thevalenceband is
given with respect to
the vacuum level set
at zero
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Fesolved band structure

ctrron final hands and' diirect

h2 .
v Bkin =2t 2+k"2§ k. and kj < components of the

momentum of the electron, perpendicular and
parallel to the surface.

v In normal emission k=0 < the momentum
nor mal to the surfaceisgiven by

2Me

k2 = ——(Einc - Eb+V0)
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Evaporated TPQ
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(@)

Thermoluminescence of TPQ for different excitation temperatures
(@) and during partial heating (b)
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Voltage (V)

I (V)-L (V) characteristics of an ITO/ OXA-5/ Al light emitting diode
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Conclusions

Orcenle meieriels cllow irefclgrieaiion of efilelen liejat-canlitiric)
JEVICES
Vitltiiayer devicesiarenmore erfiicient than singlelayer devices
Ditferent layersbased on Specially designed materials Uit airferent
functions, e.g. hole or electron Injection/transporting layers
V' Phenyloxadiazole and phenylquinoxaline compounds ar e promising
materialsfor fabrication of efficient light-emitting devices
They can serve as electron injecting/transporting materials and as hole
blocker.
While phenylquinoxalines serve as transport and blocking materials
only, phenyloxadiazoles can also serve as emissive materials. in the
blue/green spectral region. Their emission colour isdetermined by the
substitution patter n of the active chromophores.
V' The highest photoluminescence efficiencies are reached by donor -
donor-substituted phenyloxadiazoles.
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