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Oh-Kwan Kwon', Yoon-Ki Jang', Burm-Jong Lee? and Young-Soo Kwon'"

'Department of Electrical of Engineering & CIIPMS, Dong-A Uinversity
840, Hadan 2-dong, Saha-gu, Busan 604-714, Korea
Phone: +82-51-200-6949 E-mail: yskwon@dau.ac.kr
*Department of Chemistry, Inje University
633-165, Kaekeum-dong, Busanjin-gu, Busan 614-735, Korea

1. Introduction

Organic metal complexes have recently attracted much
attention because of their potential applications in Organic
light emitting diodes (OLEDs) [1-6]. Organic metal com-
plexes have been shown to be particularly useful in OLEDs
because of their relatively high stability and volatility. Alqgs
is the most well kwon example and it has been used as a
green emitter or an electron transport material in OLEDs
[7]. Recently, Sheng-Gui Liu [8] reported that Zn com-
plexes containing 2,6-bis(benzimidazolyl)pyridine (bbp)
ligand produce a bright blue emission. Zn complexes with
containing new ligands synthesized and used electrolumi-
nescence materials. In this study, we characterized the op-
tical properties of Zn(HPB),, Zn(phen)q and Zn(HPB)q.
We investigate the characterization, fabrication and per-
formance of OLEDs based on new obtained materials.

2. Experimentals

In this experiment, the Indium-tin-oxide (ITO) coated
glass substrates had a thickness and sheet resistance of
1500A and 15Q/00, respectively. The chemical structures of
Zn complexes were shown in Fig. 1.

S

Zniphen)q

Fig. 1. The chemical structures of Zn complexes.

Redox potentials of the Zn complexes were determined
by cyclic voltammetry (CV) using Potentiostat 263A
(PerkinElmer, USA). Electrochemical mesurement was
performed with 3 electrodes (Ag/Ag'(0.IM AgNOs) as a
reference electrode, Pt wire as a counter electrode and ITO
or Al electrode). The constant scan rate was 400mV/sec in
0.1M tetrabutylammoniumperchlorate(Bu,C104) with ace-
tonitrile [9,10].

Organic EL devices were fabricated using conventional
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vacuum vapor deposition under a pressure of 2x10 Torr at
room temperature. The device has a double layer structure
of ITO / a-NPD (400A) / Zn complexes (600A) / Al (1000
A), in which o-NPD was used as the hole transporting ma-
terial. The current density-voltage and luminance-voltage
characteristics were measured with Flat Panel Display
Analysis System (Model 200-AT).
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Fig. 2. EL spectra of Zn complexes.

The EL spectra of the devices are shown Fig. 2. The
peaks were observed at the wavelength of 455nm, 532nm
and 535nm, respectively. Zn(HPB), was blue emission and
other Zn complexes were observed yellow emission.

The voltammograms measured for Zn complexes. It
was found that the films of Zn complexes could be irre-
versibly oxidized and reduction. The oxidation onset poten-
tial and the reduction onset potential of Zn(HPB)q was
measured to be +1.72V and -1.32V. Zn(phen)q and
Zn(HPB), was measured +1.2V, —1.12V and +1.8V, 1.1V,
respectively. The electron affinity (EA) of Zn(phen)q,
Zn(HPB)q and Zn(HPB), are 3.6eV, 3.48eV and 3.0eV,
respectively. Also, The ionization potential (IP) of
Zn(phen)q, Zn(HPB)q and Zn(HPB), are 5.92eV, 6.52¢V
and 5.9¢V, respectively.

Fig. 3 shows the current density-voltage characteristics
of the devices used Zn complexes. The current density of
device with Zn(phen)q is higher than that of the device with
Zn(HPB)q and Zn(HPB),. It can be seen that EA of
Zn(phen)q is lower than that of the Zn(HPB)q and
Zn(HPB),. As EA decreases, the amount of injected carri-
ers increase and the current density of device is increase.



The luminance-voltage characteristics of the device
with Zn(phen)q, Zn(HPB)q and Zn(HPB), are shown in
Fig. 4. It was found that the luminance of the device with
Zn(phen)q was higher than that of the devices with
Zn(HPB)q and Zn(HPB),. The Efficiency of the device
with Zn(phen)q, Zn(HPB)q and Zn(HPB), was 0.7lm/W,
0.25Im/W and 0.11m/W at the 7V [Fig. 5]. Because of en-
ergy barrier lower than other Zn complexes, the device ef-
ficiency was increase.

10
—m— Zn(phen)q
102 —e—2Zn(HPB),
—A—Zn(HPB)q
o 10'+ [
: :
E 10°
2
@ 1
§ 10" .../
S /./.A AL
S 1074 P :p
o ./;/. oo°®
10° - a—X
=
10" T T
01 1 10

Applied Voltage[V]

Fig. 3. The characteristics of current density-voltage of
devices with Zn complexes as emitting layer.
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Fig. 4. The characteristics of luminance-voltage of de-
vices with Zn complexes as emitting layer.
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Fig. 5. The characteristics of efficiency-voltage of de-
vices with Zn complexes as emitting layer.
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We found that Zn complexes can use hole-blocking
materials. Through the CV measurement results, Zn com-
plexes showed possibility as hole blocking material and
electron transport material in devices. IP of Zn(phen)q,
Zn(HPB)q and Zn(HPB), was 5.92¢V, 6.52¢V and 5.9¢V,
respectively.

3. Conclusions

We synthesized Zn(phen)q, Zn(HPB)q and Zn(HPB),,
as new electroluminescence materials. We investigated EA
and IP of Zn complexes and fabricated device with Zn
complexes. Zn complexes such as, Zn(phen)q, Zn(HPB)q
and Zn(HPB),, reported as yellow/blue emission of 535nm,
532nm and 455nm, respectively. It was found that the lu-
minance and efficiency of the device with Zn(phen)q was
higher than that of the devices with Zn(HPB)q and
Zn(HPB),. Because EA of Zn(phen)q is lower than that of
the Zn(HPB)q and Zn(HPB),. Also, We found that Zn
complexes showed possibility as hole blocking material
and electron transport material in devices.
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