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Research Interests

1) Electroluminescent Conjugated Polymers: Molecular design and synthesis of fully conjugated
electroluminescent low MW and polymers. Fabricate polymer light-emitting diodes (PLEDS) using the
polymers to investigate their optoelectronic properties, including maximum luminance, current
efficiency, and power efficiency.

2) Electron-Injection and Hole-Buffer Materials: Preparation and characterization of alcohol/water
soluble oligomers or polymers containing electron-transporting groups, such as triazole and oxadiazole,
and polar groups. The materials are employed as electron-injection or hole-buffer layer in PLEDs or
solar cell to enhance device efficiency.

3) Photoluminescent Chemical Sensory Compounds and Polymers: Synthesis of low MW and polymeric
photoluminescent materials with recognition groups for sensory applications. Chemical structures of
receptor and transducer are varied to investigate their influence on sensitivity and selectivity.
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CH,COOM (M = Na, K)-doped FTC.

ITO-glass

Novel azacrown-containing fluorene derivative
(FTC) was prepared and applied as
electron-injection layer (EIL) in polymer
light-emitting diodes (PLEDs). When doped with
metal carbonates and metal acetates, it
significantly enhances device performance of
PLEDs with PF-Green-B or Super Yellow
(HY-PPV) as emitting layer.

Electron-injection layer
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V,,= 6.5V, CEpppy= 0.41,
Lmax= 1115 cd/m?

Vo= 5.9V, CEpp= o 57,
Lnax= 1231 cd/m?

Vo= 4.5V, CEppp= 3.12,
Lmax = 8443 cd/m?

Hydroxyethyl cellulose (HEC) composited with
EDTA-M (M: metal ions) chelate complexes was
prepared and applied as an effective
electron-injection layer in PLEDs, resulting in
about 6~7 times enhancement in luminance and
current efficiency.

Electron Injection Layers EIL:
FTC, M,CO, (M = Na, K, Cs)- &
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Copolyfluorenes containing pendant phosphonate
groups (PF-EP) or partially hydrolyzed
phosphonate groups (PF-EPK) were prepared
and applied as electron-injection layer. They
significantly enhance the performance of PLEDs
depending on the percentage of PF-EPK.

Electron Injection Layers EIL:
PF-EP; PF-EPK/PF-EP = 1/99 wt%,|

FC40

FC30

Donor (D): N-Carbazolyl; Acceptor (A): Oxadiazolyl.

—o— FC30 + 2.0 wt% Ir(ppy)3
‘v FC40 + 1.5 wt% Ir(ppy)3
—a— PVK+ 2.0 wt% Ir(ppy)3
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Two new bipolar compounds (FC30, FC40) were
synthesized and applied as hosts for
phosphorescent organic light-emitting diodes,
using spin-coating process to cast homogeneous
emission layer. Their device performances
outperform conventional polymeric host PVK.



