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â Vacuum deposition of  low-molecular organic compounds

â Vacuum deposition of reactive monomers and oligomers

â Casting from solution, doctor blading of soluble polymers or
of  precursor polymers

â Spincoating, Dipcoating

â Langmuir-Blodgett technique

â Deposition by self-assembly

Sample Sample PreparationPreparation
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Chemical structures ofChemical structures of phenyloxadiazole phenyloxadiazole model compounds model compounds
(a) 2,5-(a) 2,5-diphenyldiphenyl-1,3,4--1,3,4-oxadiazoleoxadiazole (POD-1), (b) POD-2, (c) POD- (POD-1), (b) POD-2, (c) POD-
3, (d) POD-4.3, (d) POD-4.
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Low molecular donor- and/or acceptor-substitutedLow molecular donor- and/or acceptor-substituted
diphenyldiphenyl--oxadiazoleoxadiazole model compounds: (a) model compounds: (a) Oxa Oxa-1, (b)-1, (b) Oxa Oxa--
2, (c)2, (c) Oxa Oxa-3, (d) -3, (d) OxaOxa-4, (e)-4, (e) Oxa Oxa-5.-5.
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Energy diagram of the organic-metal interface.

VL íí vacuum level; EF íí Fermi level of the metal; Φ Φ m íí work
function of the metal; IP íí ionisation potential; ∆  ∆  íí VL shift at
the interface;       íí energy of the HOMO relative to the EF.

Energy diagram of the organic-metal interface.

VL íí vacuum level; EF íí Fermi level of the metal; Φ Φ m íí work
function of the metal; IP íí ionisation potential; ∆  ∆  íí VL shift at
the interface;       íí energy of the HOMO relative to the EF.
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kk-resolved band structure-resolved band structure

â                      íííí  free electron final bands and directfree electron final bands and direct
transitions.transitions.

ââ                                 ,      and                                      ,      and      íííí  components of thecomponents of the
momentum of the electron, perpendicular andmomentum of the electron, perpendicular and
parallel to the surface.parallel to the surface.

ââ In normal emission            In normal emission            íííí the momentum the momentum
normal to the surface is given bynormal to the surface is given by
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Experimentally determined band structure of LB NADPO-
11 along the direction perpendicular to the surface
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ââ Organic materials allow the fabrication of  efficient light-emittingOrganic materials allow the fabrication of  efficient light-emitting
devicesdevices

ââ Multilayer Multilayer devices are more efficient than single layer devicesdevices are more efficient than single layer devices
ââ Different layers based on specially designed materials fulfil differentDifferent layers based on specially designed materials fulfil different

functions, e.g. hole or electron injection/transporting layersfunctions, e.g. hole or electron injection/transporting layers
ââ PhenyloxadiazolePhenyloxadiazole and  and phenylquinoxaline phenylquinoxaline compounds are promisingcompounds are promising

materials for fabrication of efficient light-emitting devicesmaterials for fabrication of efficient light-emitting devices
ââ They can serve as electron injecting/transporting materials and as holeThey can serve as electron injecting/transporting materials and as hole

blockerblocker..
ââ While While phenylquinoxalinesphenylquinoxalines serve as transport and blocking materials serve as transport and blocking materials

only,only, phenyloxadiazoles phenyloxadiazoles can also serve as emissive materials. in the can also serve as emissive materials. in the
blue/green spectral region. Their emission colour is determined by theblue/green spectral region. Their emission colour is determined by the
substitution pattern of the activesubstitution pattern of the active chromophores chromophores..

ââ The highest photoluminescence efficiencies are reached by donor-The highest photoluminescence efficiencies are reached by donor-
donor-substituteddonor-substituted phenyloxadiazoles phenyloxadiazoles..

ConclusionsConclusions

S. SchraderS. Schrader



EUROLED PartnersEUROLED Partners
Universität Potsdam, Institut für Physik, Lehrstuhl Physik kondensierter Materie, Universität Potsdam, Institut für Physik, Lehrstuhl Physik kondensierter Materie, 
Potsdam,Potsdam, Germany Germany (SCHRADER, (SCHRADER, Sigurd Sigurd - COORDINATOR) - COORDINATOR)

The University of SheffieldThe University of Sheffield,, Department of Physics Department of Physics & & Centre for Molecular Centre for Molecular Materials, Materials,  
SheffieldSheffield,, United Kingdom United Kingdom (BRADLEY, (BRADLEY, Donal Donal))

University of SassariUniversity of Sassari,, Instituto di Mathematica Instituto di Mathematica e e Fisica Fisica,, Sassari Sassari,, Italy Italy
(LANZANI,(LANZANI, Guglielmo Guglielmo))

Technische Universität Graz, Institut fürTechnische Universität Graz, Institut für Festkörperphysik Festkörperphysik, Graz,, Graz, Austria Austria
(LEISING, Günther)(LEISING, Günther)

International International Business MachinesBusiness Machines Corporation, IBM, Corporation, IBM, Zurich Research Laboratory Zurich Research Laboratory,,  
RüschlikonRüschlikon,, Switzerland Switzerland (RIESS, Walter) (RIESS, Walter)

Universität Bayreuth,Universität Bayreuth, Makromolekulare Makromolekulare Chemie I, Bayreuth, Chemie I, Bayreuth, Germany Germany
(STROHRIEGL, Peter)(STROHRIEGL, Peter)

Instituto NazionaleInstituto Nazionale per per la Fisica della Materia la Fisica della Materia,, Unita' Unita' INFM INFM Milano Milano,, Dipartimento di  Dipartimento di 
FisicaFisica,, Milano Milano,, Italy Italy (TUBINO, (TUBINO, Riccardo Riccardo))

Institut Institut Charles SadronCharles Sadron, C.N.R.S.,, C.N.R.S., Department of Polymer Sciences Department of Polymer Sciences,, Strasbourg Strasbourg,, France France
(LOTZ,(LOTZ, Bernard Bernard))



OLED OLED GroupGroup  at Deptat Dept. . CondCond. . MatMat. . PhysicsPhysics, Uni Potsdam, Uni Potsdam
ProfProf. Dr. L. . Dr. L. BrehmerBrehmer, , Head of DepartmentHead of Department
Dr. S. Schrader,Dr. S. Schrader, Physics Physics, , EUROLED EUROLED coordinatorcoordinator
B.B. Casu Casu,, Physics Physics,, phD phD, , EUROLEDEUROLED
P.P. Imperia Imperia,, Physics Physics,, phD phD, , EUROLEDEUROLED
S.S. Timpanaro Timpanaro, , ChemistryChemistry, , phDphD, , EUROLEDEUROLED
Dr. Dr. John WongJohn Wong, , ChemChem., ., postpost--docdoc EUROLEDEUROLED
Dr. S. Stockhause, Dr. S. Stockhause, ChemChem., p. ., p. docdoc, , DFGDFG
Dr. V.Dr. V. Zauls Zauls,, Physics Physics, , DFG DFG →→  Uni Uni Riga Riga
I.I. Perez Perez de de Albeniz Albeniz,, Physics Physics,, phD phD, , EUROLED EUROLED →→  Industry Industry
N. Koch,N. Koch, phD phD,,PhysicsPhysics,  ,  EUROLED EUROLED →→  TU Graz TU Graz
Dr. S.Dr. S. Tasch Tasch,, Physics Physics, , EUROLED EUROLED →→  Industry Industry
Dr. C.Dr. C. Flueraru Flueraru,, Physics Physics, , DFGDFG→→  SIMS, Ottawa SIMS, Ottawa
Dr. Y.Dr. Y. Kaminorz Kaminorz,, Physics Physics ((HabilHabil.); J. Stephan,.); J. Stephan, Physics Physics, , phDphD,,
Dr. Dr. StSt. . KatholyKatholy, , PhysicsPhysics; Dr. J. Reiche, ; Dr. J. Reiche, PhysicsPhysics
Dr. B.Dr. B. Schulz Schulz,, Chemistry Chemistry IFZ-BOBS, IDMIFZ-BOBS, IDM
Dr. D.Dr. D. Prescher Prescher, , ChemChem.. (Institute (Institute ofof  ThinThin Film  Film TechnologyTechnology  andand
Dr. B. Grimm,Dr. B. Grimm, Chemistry  Chemistry  Microsensorics Teltow Microsensorics Teltow e.V. - IDM) e.V. - IDM)
B.B. Falk Falk,, Chemistry Chemistry  (IDM)(IDM)
B.B. Dietzel Dietzel,, Chemistry Chemistry  (IDM)(IDM)



AcknowledgementsAcknowledgements

SpecialSpecial  thanksthanks  gogo to M.B. to M.B. Casu Casu, P., P. Imperia Imperia, S. , S. TimpanaroTimpanaro, Dr. J. , Dr. J. WongWong, Dr., Dr.
S. Stockhause, Dr. S. Stockhause, Dr. habilhabil. B. . B. SchulzSchulz, Dr. Y. , Dr. Y. KaminorzKaminorz, , ProfProf. Dr. L. . Dr. L. BrehmerBrehmer
(Uni (Uni PostadmPostadm) - ) - forfor  theirtheir  helphelp in  in physicalphysical  andand  chemicalchemical  characterisationcharacterisation  andand
manymany  discussionsdiscussions;;
Dr. B. Grimm, Dr. D. Dr. B. Grimm, Dr. D. PrescherPrescher, B. , B. DietzelDietzel, B. , B. Falk Falk (IDM), (IDM), ProfProf. Dr. P.. Dr. P.
StrhrieglStrhriegl, M. , M. Jandke Jandke (Uni Bayreuth) (Uni Bayreuth) for synthesis of new materialsfor synthesis of new materials;;
H. Schürmann, F. H. Schürmann, F. Fangmeyer and Fangmeyer and Dr. M. Neumann, Dr. M. Neumann, University ofUniversity of
Osnabrück;Osnabrück;
and and BESSY BESSY staff members staff members Dr. W. Braun, O. Dr. W. Braun, O. Schwarzkopff and Schwarzkopff and M. Mast M. Mast forfor
support during beam line timesupport during beam line time  atat BESSY I. BESSY I.
Financial support of Financial support of European CommissionEuropean Commission under contract number under contract number
FMRX-CT97-0106 FMRX-CT97-0106 is gratefully acknowledgedis gratefully acknowledged..

S. SchraderS. Schrader


