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Electroluminescence Properties of White Light-Emitting Device Using
Polyaniline and Anthracene Derivatives

Jeong Hwan Lee

Department of Polymer Engineering, The Graduate School,

Pukyvong National University

Abstract

Organic electroluminescence devices were made from 1,4-bis-(9-anthry-
lvinyDbenzene (AVB) and 1,4-bis-(9-aminoanthryl)-benzene (AAB)
anthracene derivatives. Device structure was [TO/AVB/PANI(EB)/Al
and ITO/AAB:DCM/AL In these devices, AVDB, polyaniline(emeraldine
base) (PANI(EB)) and AAB was used as the emitting material
4-(dicyanomethylene)-2-methyl-6-p-(dimethylamino)styryl-4H-pyran
(DCM) as red fluorescent dopant and Al as cathode. We studied change
of wavelength with concentration of DCM doped in AAB.

In doping system, we need to understand forming exciton and energy
transfer process to study the change of wavelength. To understand how
the energy transfer occurs from host to DCM, we measureed the
ionization potential (IP) and optical band gap (Eg) by cyclic
voltammetry and UV-visible spectrum. We compared difference of
luminous efficiency with photoluminescence and electroluminescence
spectrum. In the devicel, PANI and AAB EL spectra have similar wave
pattern to each PL spectrum and when PANI and AAB were used at

_vi.-



the same time, and multi-layer device showed that a balanced
recombination and radiation from PANI and AAB. In the deviceZ, with
the increase of DCM concentration, the blue emission decreases and red
emission increases. This indicates that DCM was excited by the energy
transfer from AAB to DCM or the direct recombination at the dopant
sites due to carrier trapping, or both. The device with 1.0wt% DCM

concentration gave white light.
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the formation of excited states in an organic material.
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or an organic material as an emitter.
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Table 1
Electron work function of the elements used
as cathode in OLEDs

Metal YUr

Ba 2.52
Sr 2.59
Yb 2.6
Ca 2.87
Li 2.93
Mg 3.66
In 4.09
Ga 4.32
Al 4.06-4.26
Ag 4.52-4.74
Cu 4.53-5.10
Au 5.31-5.47
Pd 5.22-5.6
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Fig. 7. The structure of electron transport materials.
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Fig. 17. Absorption of PANI(EB) ¢<—) and AVB (:----+) in solution,
PL of PANI(EB) (- =) and AVB (= - -) in solid film.
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Fig. 18. EL spectra of PANI(EB) ¢+-), AVB (= =)
and PANI/AVB ) in thin film.
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Fig. 20. Absorption of DCM ¢ - -) and AAB € - ) in solution,
PL of DCM ) and AAB ¢--) in solid film.
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Fig. 22. EL spectra of DCM (——) and doped devices

for different concentration of DCM 0wt% (= =),
0.2wt% € - -), 1.0OWt% ¢-=--), 2.0wt% (— - °).
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Fig. 23. Current density-voltage characteristics of doped
devices for different concentration of DCM 0wt% (),
0.2wt% (@), 0.5wt% (&), 1.0wt% (V), 2.0wt% (@).
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