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Abstract

Photoluminescent (PL) and electrolumine-
scent (EL) intensities of poly (p-phenylene-
vinylene) (PPV) were significantly increased
by sandwiching the energy-transferable poly
(2-carboxyphenylene-1, 4-diyl) (PCPD) layer
with chemical-interlocked interfaces. The
increased PL intensity of such-formed
PPV/PCPD/PPC trilayer film was verified to
be attributed to the energy transfer from PCPD
to PPV. The 480-time increase of EL intensity
for ITO/PPV/PCPD/PPV/AI compared to neat
PPV was attributed to the higher LUMO and
energy gap of PCPD layer that trap the hole
and electron in the interpenetrating interfacial
regions, facilitating the formation of excitons
in situ and energy transfer.
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FIG. 1. Optical absorption spectra
and PL spectra (at A, =290 nm) of
PPV (solid line), PCPD (dashed
line), and PPV/PCPD/PPV films
(dotted line).

JRESN
~ AN
5 L

‘

. —
& '
'

iy .
= ’
o [
8 \N"
E 1.
m t+
1
A

200 300 400 500 600
Wavelength (nm)

FIG. 2. PLE spectra of PPV (at
Aew=350 nm, solid line), PCPD
(Aen=420 nm, dashed line), and
PPV/PCPD/PPV films (A, =540 nm,
dotted line).
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FIG. 3. EL spectrum (solid line) of
ITO/PPV/PCPD/PPV/Al device along
with the PL spectrum (dotted line) of
PPV/PCPD/PPV film (at A,=290 nm)
for comparison. The inset shows the

configuration of the trilayer EL device.

Current density (mA cm?)

1
. 107 10

400} : 10° 110°
§ 10° 1107 ~
300 2 o 1107 §
0 100 200 300 110? E
Current density (mA cm 8
200} {10* §
R
j10° S

100} j10°

1107

0 10

0 5 10 15 20 25
Bias (V)

FIG. 4. Current density-voltage (closed
symbol) and radiance-voltage (opened
symbol) characteristics of ITO/PPV/Al
(square symbol) and ITO/PPV/PCPD/PPV/Al
(circle symbol) devices. The inset shows the
radiance-current density characteristic plot.

Vacuum level (eV)

A A A A i

2.5 2.2 25
LUMO y
.8 ‘ 1 Y 4
X —L 43
24 1 |35 124
I A |

i ; ]

v S

—Y  HOMO

ITO PPV  PCPD PPV Al

FIG.5 Energy band diagram of
ITO/PPV/PCPD/PPV/Al device. The
dashed lines indicate the undefined

interface region.



