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Abstract

Novel red organic electroluminescent (EL) dye,
RED was developed for an application to the emission
layer of EL device. Well known red material DCJTB
was also used for comparison . Two kinds of devices
were fablicated; one is ITO/ CuPc/TPD /0.5% RED-
1in Alq3/ Alq3/ Li20/ Al and the other is ITO/ CuPc/
TPD /0.5% DCJTB in Alq3/ Alq3/ Li20 / Al. External
quantum efficiency of the EL device with RED was
two times higher than that of the device with DCJTB.

The maximum EL peak was detected at 635nm in the Fig. 1. Molecular structures of RED and DCJTB
RED EL device. |
1. Introduction The synthetic route to RED is briefly shown in Figure

Recently organic electroluminescent (EL) research 2. The deFailed synthetic methods and analytical data
has been active both on the basic science and  ©f RED will be published elsewhere.

application to flat panel display. DCJTB shown in
Fig.1 is one of well known red-emitting materials in
which two cyano groups as an electron withdrawing

group and one amino group as an electron donating g i;
group are connected though 7 -bond in the molecular 0 0 ‘/\NJ
s O | O
o 3 I | y» RED
/C‘j\ H;C O CH;

CHO

backbone. Because of these two kinds of groups, this

compound is expected to have not only charge

transport and injection capabilities but also the high

emission efficiency. In this study, we focused on |
developing red fluorescent materials with high e o
efficiency and durability under the working conditions

of EL device Fig. 2. Synthetic route of RED
2. Experimental Figure 3 shows the EL device structure used in this
2. 1 Material design and Device Fabrication experiment. The devices were fabricated by the

thermal vacuum deposition method onto the Indium
Tin Oxide (ITO) electrode. Copper-phthalocyanine
(CuPc¢) and Li,O (lithium oxide) were adopted as a
hole injection layer and an electron injection layer,

On the basis of molecular structure of DCJTB, a new
compound 4-(1’°,3’-indandione)-2-p-piperidine-styryl-
6-methyl-4H-pyran, RED (Fig.1) was designed.
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respectively. 4,4°-bis[(3-methyl phenyl) phenylamino]
biphenyl (TPD) and 8-hydroxy quinolinato aluminum
(Alg;) were used as a hole transport layer and an
electron transport layer, respectively. The emission
layer was made by the co-deposition of RED (0.5%)
or DCJTB (0.5%) in Alg; host matrix . Aluminium
(Al) was deposited as a cathode electrode. The device
configuration and thickness of the layers were as
follows: ITO/ CuPc (30 nm)/ TPD (30 nm) / 0.5%
RED; 0.5% DCJTB in Alg; (20 nm) / Alqs (20 nm) /
Li,O (1 nm) / Al (200 nm).
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Fig. 3. Device structure

3. Results and Discussion

Electro-optical characteristics of RED material
were evaluated in comparison with DCITB in the EL
devices fabricated under same conditions. The
structure of each device is as following ; RED device,
ITO/CuPc/TPD/0.5% RED in Alqsy/Alqgs/Li,O/Al and
DCJITB device, ITO/CuPc/TPD/0.5% DCITB in
Alqgy/Alqs/Li,O/Al. The device structures and layer-
thickness of two devices were exactly the same expect
fluorescent dopants, RED and DCJTB.

Current density vs luminance characteristics of two
devices are revealed in Figure 4. RED device
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exhibited luminance of 513 cd/m* at 20 mA/cm*under
8.1 voltage and DCITB device showed about 498
cd/m* at the same current density. The brightness of
RED was not less than that of DCJTB. In both devices
the luminance intensity increased linearly with the
increase of the current density.

The charactenistics of current density vs power
efficiency between the RED and DCJTB devices are
shown in Figure 5. The power efficiency of 1.01 Im/W
was observed in the RED device and that of 0.99
Im/W from the DCJTB device at the current density of
20 mA/cm’.

The EL spectra of both devices are shown in Figure 6.
The highest EL peak for RED and DCJTB devices
appeared at 635 and 610 nm, respectively. This result
indicate that the color purity of RED is better than that
of DCJTB and closer to the deep red.
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Fig. 4. Current density vs luminance
characteristics of DCJTB and RED devices
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Fig. 5. Current denSity vs power efficiency
characteristics of DCJTB and RED devices
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Fig. 6. EL spectra of DCJTB and RED devices

4. Conclusion

We developed a novel RED material, which was
evaluated to be an excellent red emission material in
EL device. This high performance was considered to
be due to the bipolar characteristics of RED molecular
structure
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