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Synthesis and Characterization of Chemical Materials for
Organic Light-Emitting Diode

Student: Huei Jen Su Advisor: Dr. Ching-Fong Shu

Department of Applied Chemistry
National Chiao-Tung University

Abstract

This thesis is divided into three parts regarding the synthesis and
characterization of polyfluorene derivatives and two new red phosphorescent
iridium complexes. We also reportitheé fabrication and performance of the devices
based on these materials.

In part A, three novel blue-light-emitting copolymers (PF-Q series) with
bulky 2,4-diphenylquinoline-and/or triphenylamine pendant groups attached at
the C-9 position of fluorene +have synthesized. The results from
photoluminescence reveal that both the side chains and the polyfluorene main
chain retain their own electronic characteristics in these copolymers. Furthermore,
they also possess high thermal stability, good charge injection/transport ability
and better solubility.

In part B, we report the synthesis, photophysics, electrochemistry, and
device performance of two DSA-containing fluorene copolymers, SFD(1/4) and
SFA(1/4). As a result of color tuning through efficient Forster energy transfer
from the higher-energy polyfluorene backbone to the lower-energy pendants, the
emission maxima of these polyfluorenes shift to the wavelength where the human
eye i1s more sensitive; however, the color of emission is still in the pure blue

region.
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In part C, the synthesis, photophysics, electrochemistry, and device
performance of two new iridium complexes, Ir(dpq),acac and Ir(pfq),acac, are
reported. For Ir(dpq),acac, one phenyl group has been introduced onto C-4
position of the quinoline to tune the emission color and to improve steric
hindrance around the metal center. For Ir(pfq),acac, a 9,9-dioctylfluorene group
has been replaced with the phenyl group at C-2 position of the quinoline. The
extent of conjugation leads to an ideal red phosphorescence, while the presence of

bulky ligands results in amorphous materials and prevents self-quenching.
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