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Novel amorphous red electroluminescence material based on
indan-1,3-dione pyran.
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Summary

In this presentation, we show an original red fluorescent organic compound
2-(2-(4-(bis(2-(trityloxy)ethyl)amino)styryl)-6-methyl-4H-pyran-4-ylidene)-1H-
indene-1,3(2H)-dione (ZWK1), with the maximum of the photoluminescence
spectrum for solid state at 657 nm. The structure of the electroluminescent
device was ITO/PEDOT:PSS(40nm)/ZWK1(120nm)/LiF(1nm)/Al(100nm).
The electroluminescence spectra correspond to the CIE coordinates x=0.65
and y=0.34 with the maximum at 667 nm. The power and luminance
efficiency at the luminance of 100 cd/m? is 0.43 Im/W and 1.97 cd/A,
respectively.

Introduction

The organic light emitting diode (OLED) systems are mostly made by
thermal evaporation of small organic molecules in vacuum. In the last ten
years polymer electroluminescence materials have become more promising
because of the cheaper and simpler deposition technique, i.e., deposition of
thin films from solutions [1, 2]. The drawback of polymers is repetition of the
results of synthesis. The mentioned above small organic molecules, which
can make a solid-state glassy structure prepared from solutions [3], could
become the key for cheap deposition and easier synthesis.

Results and Discussion

The structure of electroluminescence devise was
ITO/PEDOT:PSS(40nm)/ZWK1(120nm)/LiF(1nm)/Al(100nm). The EL
spectrum of the device is estimated in CIE coordinates: x=0.65 and y=0.34.
spectral maximum was at 667 nm (see Fig. 2). The turn on voltage of the
device was 10V (when the luminance is ~ 1 cd/m?). The luminance
increases with the forward voltage, and at U=17V it reaches L =
510 cd/m® The power and luminance efficiencies at the luminance
100 cd/m?® are 0.43Im/W and 1.97 cd/A, respectively. The maximum
efficiencies of our device are 0.50 Im/W and 2.70 cd/A. These values are
saturated at higher current densities. It should be noted that the measured
EL parameters are for non-optimized samples; after optimization they may
be improved.
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Fig. 1. Electroluminescence spectrum of the
ITO/PEDOT:PSS(40nm)/ZWKI(120nm)/LiF (Inm)/Al(100nm) system. The applied
voltage is 15V at positive ITO electrode.

Conclusion

The original organic compound 2-(2-(4-(bis(2 (trityloxy)ethyl)amino) styryl)-
6-methyl-4H-pyran-4-ylidene)-1H-indene-1,3(2H)-dione is suitable as an
electroluminescent material. The maximum of electroluminescence
spectrum is at 667 nm (in the red spectral region). The obtained non-
optimized EL system gives the maximum values of 0.50 Im/W for power
efficiency and of 2.70 cd/A for luminance efficiency.
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