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A Study on the Various Organic Electroluminescent Devices Using
Lanthanide Chelate Metal Complexes
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Abstract

In this study, several lanthanide complexes such as Eu{TTA)(Phen), Tb(ACAC)(CI-Phen) were
synthesized and the white-light electroluminescence(EL) characteristics of their thin films were
investigated, where the devices having structures of anode/TPD/Tbh({ACAC){Cl-Phen)/Eu(TTA)(Phen)/
Algs or . Bebqgy/cathode and the low work function metal alloy such as LitAl was used as the electron
injecting electrode(cathode). Device structure of glass substrate/ITO/TPD(30nm)/ Th(ACAC)(Phen)(30
nm)/Eu(TTA)s(Phen) (6rm)/DCM  doped  Algs(10nm)/Algs(20nm)/Li: AlI(100nm)/Al(100mm) was also fabricated
and their EL characteristics were investigated, where Eu(TTA)(Phen) and DCM doped Algz were used
as red light-emitting materials. It was found that the turn-on voltage of the device with non-doped
Algs was lower than that of the devices with doped Algs and the blue and red light emission peaks due
to TPD and Eu(TTA)(Phen} with non-doped Alqgy were lower than those with DCM doped Alqga.
Details on the white~light-emitting characteristics of these device structures were explained by the
energy band diagrams of various materials used in these structures, where the energy levels of new
materials such as ionization potential{IP) and electron affinity(EA) were measured by cyclic voltametric

method.

Key Words(Z2 £0{) : Electroluminescence(EL), Space Charge Limited Currents {SCLCs), Energy Band
Diagram, Cyclic Voltammetry.
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Table. 1. The PL spectra, UV /visible absorption
spectra and thickness of organic materials

Absorbance| PL | F#

Amax Amax| A

Eu(TTA):(Phen) 350 612 60

Tb{ACAC)s{Cl-Phen) 276 548 | 300

300

Alaa 280 519 or

200
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TRD 358 405 | 300
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