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Abstract

Several series of light-emitting oligo(p-phenylene-vinylene)s (BIII and BV series
containing three- and five-conjugated phenylene rings) with various side groups and
end groups attached to the cores were characterized. Not only the solubility and
thermal properties but also the photoluminescent (PL) and electroluminescent (EL)
properties can be effectively adjusted by the attachment of flexible alkoxy groups
either on the central rings or “on both end rings of the conjugated cores. The
application of multilayer polymeric light-emitting-diodes (PLEDs) containing an
electron-transporting layer (ETL), i.e. tris(8-quinolinolato) -aluminum(III) (Alq) and
2,2°,2”-(1,3,5-phenylene)-tris[ 1 -phenyl-1H-benzimidazole] (TPBI), were fabricated
by doping fluorescent oligo(p-phenylene-vinylene)s (BIII and BV) and polymer
derivatives (PBV) into poly(N-vinyl carbazole) (PVK). These PLEDs can be
optimized to increase brightness and efficiency by the design of multilayer device
configurations. Another series of bis-pyridyl acceptor emitters were also used and the

liquid crystalline (LC) and photophysical (PL and EL) properties of their
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supramolecular structures, including H-bonded polymer networks and trimers, were

explored. Compared with pure bis-pyridyl acceptor emitters, red-shifts of PL emission

wavelengths were observed in most of the H-bonded complexes and polymers. A very

narrow full width at half maximum (FWHM) value (38 nm) of EL spectra was

obtained in the device of H-bonded complexes blended with PVK, and higher

brightness of EL was produced at an appropriate annealing temperature. Additionally,

highly fluorescent polymeric LEDs (PLEDs) utilizing blue-emitting fluorene

derivatives (FBF14 and FBPh4) blended with PVK were demonstrated. The origins of

red and white emission were attributed to electromer (or electroplex) formation. Red-

or white-emission devices with high brighthess were obtained by the addition of

Carb9 in the blends, and the insertion of holesblocking bathocuproine (BCP) and

electron-transporting (Alq) layers can adjust the electromer (or electroplex) formation.
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