This article was downloaded by: [University of Haifa Library]

On: 13 August 2012, At: 20:45

Publisher: Taylor & Francis

Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered
office: Mortimer House, 37-41 Mortimer Street, London W1T 3JH, UK

Molecular Crystals and Liquid Crystals
Publication details, including instructions for authors and
subscription information:
http://www.tandfonline.com/loi/gmcl20

Highly Efficient Electroluminescence
Polymer Blend in Poly(p-phenylene

vinylene) Derivatives

Sung-Ho Jin ? , Yeong-Soon Gal ® & Hyun-Nam Cho °

# Department of Chemistry, Pusan National University, Pusan,
il 609-735, Korea

b Polymer Chemistry Lab, Central of General Education, Kyungil
University, Hayang, 712-701, Korea

¢ Electronic Materials and Devices Research Center, Korea
Institute of Science and Technology, P.O. Box 131, Seoul,
130-650, Korea

Version of record first published: 29 Oct 2010

To cite this article: Sung-Ho Jin, Yeong-Soon Gal & Hyun-Nam Cho (2002): Highly Efficient
Electroluminescence Polymer Blend in Poly(p-phenylene vinylene) Derivatives, Molecular Crystals
and Liquid Crystals, 377:1, 69-72

To link to this article: http://dx.doi.org/10.1080/713738479

PLEASE SCROLL DOWN FOR ARTICLE

Full terms and conditions of use: http://www.tandfonline.com/page/terms-and-
conditions

This article may be used for research, teaching, and private study purposes. Any
substantial or systematic reproduction, redistribution, reselling, loan, sub-licensing,
systematic supply, or distribution in any form to anyone is expressly forbidden.

The publisher does not give any warranty express or implied or make any
representation that the contents will be complete or accurate or up to date. The
accuracy of any instructions, formulae, and drug doses should be independently verified
with primary sources. The publisher shall not be liable for any loss, actions, claims,
proceedings, demand, or costs or damages whatsoever or howsoever caused arising
directly or indirectly in connection with or arising out of the use of this material.



http://www.tandfonline.com/loi/gmcl20
http://dx.doi.org/10.1080/713738479
http://www.tandfonline.com/page/terms-and-conditions
http://www.tandfonline.com/page/terms-and-conditions

Downloaded by [University of Haifa Library] at 20:45 13 August 2012

Mol. Cryst. Lig. Cryst., Vol. 377, pp. 69-72 * & Fp

Copyright © 2002 Taylor & Francis \;O Yy\i
1058-725X/02 $12.00 +.00 z ¢
DOI: 10.1080/10587250290088564 v @

Highly Efficient Electroluminescence Polymer
Blend in Poly(p-phenylene vinylene) Derivatives
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2 Department of Chemistry, Pusan National University, Pusan 609-735, Korea,
b Polymer Chemistry Lab, Central of General Education, Kyungil University,
Hayang 712-701, Korea and
¢Electronic Materials and Devices Research Center, Korea Institute of Science
and Technology, P.O. Box 131, Seoul 130-650, Korea

Asymmetric and color tunable polymer blend systems from poly[2-(3'-
dimethylalkylsilylphenyl)-1,4-phenylene vinylene] (m-SiPhPPV) and
MEH-PPV were characterized. The maximum absorption (UV) and
photoluminescence (PL) peaks of the blending system were proportional
to the their blending ratios. The electroluminescence (EL) spectra with
various blending ratios of the m-SiPhPPV and MEH-PPV were mainly
contributed from the MEH-PPV part. The turn-on voltages for single-
layer light emitting diodes (LEDs) are about 3V for m-SiPhPPV and
MEH-PPYV and 8V for blending systems.

Keywords: electroluminescence (EL); color tunable; polymer blend;
poly(p-phenylene vinylene)

INTRODUCTION

Since the first report on the LEDs diodes using the poly(p-phenylene
vinylene) [1] and their potential application to flat panel displays (FPDs),
many research groups have been studied the w-conjugated polymers as
an light emitting materials [2~4]. Polymer LEDs have the advantages
of wide viewing angle, simple device fabrication, fast switching time,
highly luminescent efficient, and color tunability by molecular
architecture of the emitting materials with comparison to conventional
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liquid crystal displays (LCDs). In order to realize the full color PLED, it
is necessary to develop the red, green and blue emission materials. The
characteristics of a polymer LED are determined by the balanced
injected charges, which is crucial in achieving high quantum efficiency.
To solve these problems, the blended materials that contain different
band gap of two emitting materials are used to form efficient single layer
devices with color tuning and high quantum efficiency [5].

In this article, we reported the preparation and properties of the color
tunable polymer blending systems with m-SiPhPPV and MEH-PPV as
an emitting materials.

EXPERIMENTAL

Molecular structures of the m-
SiPhPPV and MEH-PPV are shown in
Fig. 1. The synthetic procedure of the
m-SiPhPPV  was described in the

¢ M-siccuciy, cn,

literature [6]. The mixing ratios of m- mSIPhPPY
SiPhPPV and MEH-PPV were varied.

In order to improve the interface O/\g\/\
between indium-tin oxide (ITO) and S
emitting layer, poly[3,4-dioxy . n
ethylenethiophene] (PEDOT) doped : MERLPPY

with polystyrene sulfonate (PSS) in

aqueous solution was spin-coated onto  FIGURE 1. Molecular structure
the ITO surface and dried for 5 min  of m-SiPhPPV and MEH-PPV
at 110°C to remove the residual

solvent. The emitting layer was prepared by spin-coating the
polymer mixture solution containing 1.5 wt% in THF onto ITO coated
glass substrate with the thickness of about 100 nm and evaporated the
solvent in a vacuum desicator at 50°C for 1 hr. The aluminum electrode
about 200 nm was deposited on the top of the polymer film through a
mask by vacuum evaporation at pressure below 4 x 10" Torr, yielding
active areas of 4 mm®,

RESULTS AND DISCUSSION

The polymers, m-SiPhPPV and MEH-PPV, were highly soluble in
common organic solvents and thus defect-free uniform polymer thin
films were easily formed onto the ITO coated glass substrate. Fig. 2
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shows the UV-vis absorption spectra of m-SiPhPPV, MEH-PPV and
their blend systems. Maximum absorption and band gap of m-SiPhPPV
and MEH-PPV are shown at 450 nm, 2.31 eV and 560 nm, 2.10 eV,
respectively. The band gap of m-SiPhPPV is larger than that of MEH-
PPV. Absorption peaks of the polymer blends are located at 450 nm and
560 nm due to the two pure components of m-SiPhPPV and MEH-PPV,
but maximum absorption peaks were varied by their weight fraction on

the polymer blending systems.
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FIGURE 2. UV-vis absorption
spectra of m-SiPhPPV, MEH-
PPV and their blending systems

Fig. 4 shows the voltage-current
(V-I) characteristics of an
ITO/PEDOT/m-SiPhPPV/Al (a),
ITO/PEDOT/MEH-PPV/AL (b),
and ITO/PEDOT/blend of m-
SiPhPPV-MEH-PPV/AI

devices (¢ ~ ). Turn-on voltage
of the devices comprising a
polymer mixture is higher than

that of m-SiPhPPV and MEH- 0

AR EEE

The PL spectra of m-SiPhPPV,
MEH-PPV and their blend
systems with different weight ratio
of m-SiPhPPV and MEH-PPV are
shown in Fig. 3. The emission
spectra were obtained using
maximum absorption wavelength
of the corresponding blending
systems. As shown in Fig. 3, the
maximum PL peak shifts from
that of m-SiPhPPV to that of
MEH-PPV with the increasing the
MEH-PPV part. From these
results, PL with various emission
colors between green and
orange-red can be obtained by
controlling the weight ratio of m-
SiPhPPV and MEH-PPV.
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voltage of the polymer mixture
may be attributed to the micro-
domains in polymer matrix,
which is difficult to identify the
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FIGURE 3. PL spectra of m-
SiPhPPV, MEH-PPV and their
blending systems
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naked eyes. However, the
current  density of  the
polymer mixture is higher than 0.04

X m-SPhPRY °
that of m-SiPhPPV and MEH- 0.035 A MEH-PPV °°
PPV. EL spectra was measured _ 0.03 o 7(m-S$i):3(MEH) o
from EL devices with g 0.025 % 5(m-Si:6(MEH) &
PEDOT:PSS as a hole injection £ 0.02 o Am-SHTMEW o

Q

layer and utilizing the m-
SiPhPPV, MEH-PPV and their
polymer mixture at various
weight ratios as an emitting 5

layer. The EL spectra of the ° ° Vg,,lge vl ] 20

blending systems are almost .
identical to that of MEH-PPV  FIGURE 4. I-V characteristics of

ITO/PEDOT/Polymer/Al devices

even at lower molar
concentration of MEH-PPV.
This may be due to the energy transfer from excited m-SiPhPPV as an
energy donor to MEH-PPYV as an electron acceptor.

CONCLUSIONS

Asymmetric light emitting polymer containing bulky alkylsilphenyl
substitutent into the phenylene vinylene backbone was synthesized by
Gilch polymerization. The maximum absorption and PL peaks of the
blending systems were dependent on the composition ratios of the m-
SiPhPPV and MEH-PPV. However, EL emission was mainly
contributed from the luminance of MEH-PPV, which was attributed to
the efficient energy transfer from m-SiPhPPV to MEH-PPV.
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