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Abstract

This study is aimed to synthesize hyperbranched polyfluorene and
polythiophene via hyperbranch polymerization. We use the different
synthetic conditions to obtain,various molecular weight of hyperbranched
polyfluorene (hb-PF-3 ~ hb-PE-8),-and-discuss the effect of molecular
weight on thermal properties ;and luminescent characters. Very high
molecular weight hb-PF was successfully synthesized by hyperbranch
polymerization, using TaCls as the catalyst, with appropriate monomer,
catalytic concentration and reaction time. All hb-PF were characterized
by using Fourier transform infrared spectrometer (FT-IR), gel permeation
chromatography (GPC), thermal gravimetric analyzer (TGA), differential
scanning calorimeter (DSC), photoluminescence spectrophotometer (PL),
and electroluminescent (EL) spectroscopy. We can obtain the relationship
between the branched generation (G) and molecular weight by *H-NMR
spectra and theoretic calculation, and find the degree of branch (DB) that
are around 32 ~ 68 %. DB can tell us how the hb-PF is growing during

the hyperbranch polymerization.



The PL of hb-PF-3 ~ hb-PF-8 emit broadly at around 415 ~ 540 nm
when they are in the film state. The PL emitting light almost cover the
whole visible-light region. The PL quantum yield is about 16 ~ 58 %

when they are in the film state.

Here, we wuse two different device architectures, one is
ITO/PEDOT/Polymer/Ca/Al (single-layer device), and the other is
ITO/PEDOT/Polymer/TPBI/Ca/Al (double-layer device). Hb-PF-3 ~
hb-PF-8 emit bluefish-white light or yellow-greenish white light, as the
performance of PL emission, the EL is nearly white and broad. In the
single-layer device, hb-PF-7 show a maximum brightness of 107.3 cd/m?
at 18V and a maximum efficiency of 0.03 cd/A. Otherwise, in the
double-layer device, we add:TPBI. as the electron-transporting layer to
improve the efficiency of device. Take hb-PF-5 and hb-PF-4 for example,
the maximum efficiency are improved-from 0-to 0.13 cd/A and 0.02 cd/A.
Compared to single-layer, TPBI definitely has the better ability to

increase the efficiency of device.

We also synthesized the hyperbranched polythiophene, hb-PT-1 and
hb-PT-2 via the hyperbranch polymerization and click reaction, then used
poly(9,9-dioctylfluorene) (POF) preparing from Yamamoto Coupling as
the host, with hb-PT-1 and hb-PT-2 as the guest to make device by
blending. The EL light of POF was successfully shifted from blue to
yellow due to the energy transfer from hb-PT-1, hb-PT-2 to POF.

The EL of POF is blue, emitting at 440 nm .The EL of hb-PT-1 and
hb-PT-2 are yellow, emitting at 548 nm and 540 nm.



POF show a maximum brightness of 590 cd/m? at 9 V and a
maximum efficiency of 1.11 cd/A. Hb-PT-2 show a maximum brightness
of 192 cd/m? at 21 V and a maximum efficiency of 0.38 cd/A.
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