Abstract

This project involved the development of new advanced functional organic materials based on -
conjugated molecules for optoelectronic applications. In the course of the development, a series
of carbazole dendrimers and pyrene, porhyrin and benzothiadiazole derivatives that achieve
excellent overall performance in optical, thermal and electrochemical properties, devices
efficiency and durability were designed, synthesized and chemically characterized. Their
photophysical and physical properties were examined. The structure-physical property
relationship in these materials were evaluated and discussed. The state-of-the-art theoretical
calculations were also used to analyze the energy levels, photoabsorption energies of the
molecules, with performing the molecular design with theoretical screening. The applications of
these materials as active layers in optoelectronic devices were investigated including as dye-
sensitizers for dye-sensitized solar cell (DSSC), and as light-emitting/hole-transporting materials

for organic light-emitting diode (OLED).
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