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

On: 16 August 2012, At: 12:49

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 Science

and Technology. Section A.

= Molecular Crystals and Liquid
Crystals

Publication details, including instructions for
authors and subscription information:
http://www.tandfonline.com/loi/gmcl19

Comparison of
Electroluminescent
Characteristics of Zn(BTZ), and

Zn(BOX), Films Prepared by
Vacuum Evaporation Method

Oh Kwan Kwon # , Young Kwan Kim # , Byoung Chung
sohn ? & Yun Kyoung Ha °

% Dept. of Chem. Eng., Hong-lk Univ., 72-1, Sangsu-
Dong, Mapo-Gu, Seoul, 121-791, KOREA

b Department of Basic Science, Hong-lk University,
72-1, Sangsu-Dong, Mapo-Gu, Seoul, 121-791, KOREA

Version of record first published: 24 Sep 2006

To cite this article: Oh Kwan Kwon, Young Kwan Kim, Byoung Chung Sohn & Yun
Kyoung Ha (2000): Comparison of Electroluminescent Characteristics of Zn(BTZ),
and Zn(BOX), Films Prepared by Vacuum Evaporation Method, Molecular Crystals
and Liquid Crystals Science and Technology. Section A. Molecular Crystals and Liquid
Crystals, 349:1, 405-408

To link to this article: http://dx.doi.org/10.1080/10587250008024948

PLEASE SCROLL DOWN FOR ARTICLE



http://www.tandfonline.com/loi/gmcl19
http://dx.doi.org/10.1080/10587250008024948

Downloaded by [University of Haifa Library] at 12:49 16 August 2012

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

Downloaded by [University of Haifa Library] at 12:49 16 August 2012

Mol. Cryst. and Liq. Cryst., 2000, Vol. 349, pp, 405-408 © 2000 OPA (Overseas Publishers Association) N.V.
Reprints available directly from the publisher Published by license under the
Photocopying permitted by license only Gordon and Breach Science Publishers imprint.

Printed in Malaysia

Comparison of Electroluminescent
Characteristics of Zn(BTZ), and Zn(BOX), Films
Prepared by Vacuum Evaporation Method

OH KWAN KWON?, YOUNG KWAN KIM? BYOUNG
CHUNG SOHN® and YUN KYOUNG HAP

2Dept. of Chem. Eng., Hong-Ik Univ., 72-1, Sangsu-Dong, Mapo-Gu,Seoul
121-791 KOREA and bDepartment of Basic Science, Hong-lk University, 72—1,
Sangsu-Dong, Mapo-Gu, Seoul 121-791, KOREA

Chelate-metal complexes such as zinc bis(2-(2-hydroxyphenyl)benzoxazolate) (Zn(BOX),)
and zinc bis(2-(2-hydroxyphenyl)benzothiazolate) (Zn(BTZ),) have been known to show
white luminance. In this study, the electroluminescent characteristics of Zn(BOX), and
Zn(BTZ), was investigated using organic electroluminescent devices with the structure of
ITO/TPD/Zn complexes/Al. It was found that Zn(BOX), and Zn(BTZ), show the blue-
ish-white emission and the greenish-white emission, respectively.

Keywords: electroluminescence; photoluminescence; chelate-metal complexes; luminous
efficiency

INTRODUCTION

There has been an increasing interest in light emitting devices based on
organic material[1). A wide range of possible applications, including flat
panel displays motivates such interesting. The features required of
organic EL device are low drive voltage, high luminance and high
luminous efficiency. The main applications for organic EL devices are

405



Downloaded by [University of Haifa Library] at 12:49 16 August 2012

406 OH KWAN KWON et al.

full color flat displays and also back-light for liquid crystal displays[2].
In this study, we investigated some chelate-metal complexes such as
bis(2-(2-hydroxyphenyl)benzoxazolate) (Zn(BOX);) and zinc bis(2-(2-
hydroxyphenyl)benzothiazolate) (Zn(BTZ);) as white-emitting materials
for organic EL devices.

EXPERIMENTAL

The chemical structures of the chelate-metal complexes used in this study
were shown in FIGURE 1.

Zn(BOX)2 Zn(BTZ),
FIGURE 1. Chemical structures of Zn(BOX); and Zn(BTZ),.

The organic EL devices were prepared by the vacuum evaporation
method. The pressure during the deposition was on the order of 10 Torr.
The organic layers and Al cathode were vacuum deposited onto indium
tin oxide coated glass substrate(Samsung Corning Co., Ltd.).

RESULT AND DISSCUSIONS

Four types of device structures were used in this experiment.

Device 1 : ITO/TPD(40nm)/Zn(BTZ):(60nm)/Al

Device 2 : ITO/TPD(40nm)/Zn(BOX);(60nm)/Al

Device 3 : ITO/TPD(40nm)/Zn(BTZ),(30nm)/Zn(BOX)2(30nm)/Al

Device 4 : ITO/TPD(40nm)/Zn(BOX)2(30nm)/Zn(BTZ),(30nm)/Al
The PL spectrum of Zn(BTZ), and EL spectrum of the Device 1 were
shown in FIGURE 2. The PL spectrum of Zn(BOX), and EL spectrum of
the Device 2 were also shown in FIGURE 3. In the Device 1 and Device
2, Zn(BTZ), emitted greenish white light and Zn(BOX); emitted blueish
white light. Other devices such as Device 3 and Device 4 showed
greenish white emission and blue emission.
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ELECTROL. CHARACTERISTICS OF Zn(BTZ), AND Zn(BOX),
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FIGURE 2. PL spectrum of the  FIGURE 3. PL spectrum of the
Zn(BTZ)2and EL spectrum of the  Zn(BOX); and EL spectrum of the
Device 1. Device 2.

The PL and EL spectra of the Zn(BTZ), and Zn(BOX); showed very
broad spectra. The PL emission peak of Zn(BTZ), and Zn(BOX), has
been observed at the wavelength of 479nm and 461nm, respectively. It
can be seen that the broad PL spectrum of this complex shows a half-
spectral bandwidth of more than 100nm. Its peak wavelengths of 479nm
and 461nm were in the green-blue region. EL spectra of Zn(BTZ), and
Zn(BOX); show maximum emission at 497nm and 471nm, respectively.
The EL spectra of Zn(BTZ): and Zn(BOX): are slightly different in the
PL spectra. FIGURE 4 shows the dependence of the injection current on
applied voltage in four devices under the forward bias condition. The
operating voltages were similar to the all devices and found to be 12V.
However, the current density of the Device 4 was about four times lower
than that of others.
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FIGURE 4. Curmrent density- FIGURE 5. Luminance-current
voltage (J-V) characteristics of all  density (L-J) characteristics of all
devices. devices.
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The reason for this low current density is that Zn(BTZ); exhibits
excellent electron transporting behavior in Device 4. Luminance-current
density characteristics of all devices are shown in FIGURE 5. Luminance
was proportional to the injection current. Luminance of Device 1 was
higher than of all the other devices, but luminance efficiency was lower
than Device 4. Luminance efficiency of the Device 4 was 0.124lm/W and
that of Device 1 was 0.062lm/W. Device 2 was 0.017lm/W and Device 3
was 0.006Im/W. As a result, maximum luminance of Device 4 and
Device | was 199cd/m? and 420cd/m?, respectively. When Zn(BTZ); was
used as the emitting layer, luminance was high, but luminance efficiency
was low. This indicates that Zn(BTZ); is better than Zn(BOX),; as an
electron transporting material[3]. The chelate-metal complexes such as
Zn(BTZ), and Zn(BOX); are expected to serve as a new white emitting
material for organic EL devices

CONCLUSION

The electroluminescent characteristics of chelate-metal complexes such
as Zn(BTZ); and Zn(BOX); were investigated. Zn(BTZ); showed
greenish-white emission and Zn(BOX); showed blueish-white emission.
When Zn(BTZ); was the emitting layer, luminance was high but
luminance efficiency was low.
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