Dithienosilole  derivatives  (DTS) improved an clectron
injection efficiency of the typical organic clectroluminescent
device, indicating that DTS may have a high clectron affinity.
DTS also cxibited a blue light emitting and hole injection
properties.

Organic  Electroluminescent (EL) devices have  potential
applications as large-area flat pancl displays. In these devices,
organic emitter materials arc excited by the carrier recombination.
Therefore, it is important to balance hole and electron injection to
achieve high recombination cfficiency. To this end, multilaver
device structures having a hole-transporting layer and an clectron-
transporting layer arc often employed. There arc a number of
papers dealing with hole transporting matcrials. '” On the other
hand, clectron-transporting materials are limited and the
development of new materials with higher electron-transporting
property are expected.®'"  Recently, silole derivatives having
low-lying LUMO levels have been reported to be useful as
clectron-transporting materials in EL devices. ''  In this paper,
we synthesized novel dithienosilole derivative (DTS) , which may
have lower LUMO level than those reported carlier, **  and
investigated the EL properties (Figure 1).
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nm) / Alg (60 nm) / Mg:Ag, was also fabricated as type V. The
morphology of the DTS film is almost cqual to that of the TPD
and Alq from the measurcments of the surface of the DTS with a
Sloan Dektak 3030 surface profiler.

From the type I device, green clectroluminescence wus
observed and the EL spectrum were almost identical to the
photoluminescence (PL) spectrum of vacuum deposited film of
Alg, implying that the EL originated from the Alg layer. Figurc 2
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Figure 2. The comparison in the elecrical properties of EL
devices with dithienosilole (Type [) as an electron injection layer
and without (Type V).
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Figure 3. Luminance-voltage characteristics of EL device type |
and IV.

those of the type IV device although the luminance level of the
type I device is slightly higher at 10 to 12 V than that of the type
IV. The higher luminance for the type [ at 10 to 12 V is attributed
to the higher current density. The reason why the luminance of
the type I is almost same as that of the type [V may be that the
DTS with the low melting point (158-160 °C) was changed by the
heat of the EL device occured or a luminance cfficiency of Alg
decreased due to the diffusion of the DTS to the Alq layer.

The DTS was also examined as an emitter material in the
device type I1. From this device, blue electroluminescence was
observed as shown in Figurce 4. As increasing the applied voltage
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Figure 4. EL spectrum under several voltage on device type II
and PL spectra of solid film (DTS).

the EL color changed from blue to whity blue. A maximum
luminance of 1200 cd/m* is achicved at 16 V. Comparing with
the PL spectrum of the vacuum deposited film of the DTS ., the
EL originates not only from the DTS layer but also from the Alg
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and TPD layer, which indicates that the carrier recombination
takes place at the DTS layer as well as the Alq and TPD layer. The
two peaks of 400 and 410 nm are caused from the TPD and the
shoulder peak of 410 - 420 nm from the DTS. This further
implics that DTS has a bipolar carrier transport property. When
the DTS is used as a hole transport layer in the deviee type LI, I-
V and L-V characteristics arc comparable to those of the device
type IV. This supports our assumption of the bipolar carrier
transport properties of DTS. The ionization potential (6.1 ¢V) of
DTS was larger than that (5.2 ¢V) of TPD, implying that the the
hole injection cfficiency from the ITO to the DTS may be lower
than that from the ITO to the TPD. From these measurements of
the ionization potential we can not explain simply the hole
injection propeties of the DTS same as that of the TPD. The hole
injection properties of the DTS may depend strongly on other
properties as the situation of the contact between DTS and [TO.

In conclusion, we synthesized a novel dithicnosilole
derivative (DTS) and demonstrated that DTS is blue emitter
having bipolar carrier transporting property. Further study on
carrier injection mechanism of DTS is undertaken and the results
will be published elsewhere.
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