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ABSTRACT

247316

A series of novel N-carbazole end-capped oligofluorene-thiophenes with 0-4 thiophene rings
was synthesized using either palladium catalyzed cross-coupling reaction or nickel catalyzed
reductive dimerization. All the oligomers have been characterized by 'H, “c NMR, FT-IR, UV-vis,
PL spectroscopy and mass spectrometry. It has been demonstrated that the optical, thermal and
electrochemical properties of these materials can be tuned by varying the conjugation length of the
oligothiophene segment. These could be seen as a red shift in the absorption spectra, emission colors
of the materials changing from blue to orange, an increasing of the HOMO energy levels, a
decreasing of the oxidation potentials and an increasing of the thermal stabilities when the number of
the thiophene units within the molecule increase. The terminal carbazole and fluorene moieties of the
resulting matérials are beneficial for their morphology, conjugation length and solubility. These
molecules showed a bright fluorescence with fluorescence quantum yields in a range of 0.65-0.20
and have potential applications as light-emitting layers in organic light-emitting devices. They were
fabricated as emissive layers (ELs) with the device configuration of ITO/NPB/target
molecules/CBP/Alq,/LiF:Al. A bright emission from the target molecules was observed from all
devices. The device using these oligomers as an EL has the best performance with a maximum

brightness of 4488 cd/m’ at 9 V and a low turn-on voltage of 4 V.
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