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#mCREH  High efficiency white organic electroluminescent devices

White organic electroluminescent (EL) devices based on small molecules have been expected
to serve a new type of light sources for the next generation. The advantages of white EL
devices include ultra- thin, low power consumption, flexible, light-weight arca lighting
sources. In this paper, we improved the efficiency and lifetime of white EL device in order to
apply the white EL device to lighting purpose.

In chapter 1, the background and objective of this study were described.

In chapter 2, an efficient blue organic EL devices were developed. To develop an efficient
white EL device, an efficient blue emitting material is required. We improved the blue EL
device based on distyrylarylene derivatives by reducing electron injection barrier from cathode
to electron injection layer. Electron injection was further improved by 1nsert1ng alkali metal
doped electron injection layer.

In chapter 3, to obtain white emission, we took an approach of mixing two complementary
colors of blue and yellow. We doped yellow emitting rubrene to hole transporting layer in the

blue emitting device to obtain white emission, and as the result, the white EL device having a
Cs doped to bathophenanthroline (Bphen) electron injection layer exhibited the high lnminous
efficiency and external quantum efficiency of 15 Im/W and 3.8% at a luminance of 100 cd/m2.
In chapter 4, we developed a white EL device with Jong lifetime. We could improve device
lifetime at continuous constant current driving by reducing hole and electron injection barrier
from electrode. A hole injection barrier was reduced by halogen gas surface treatment on an
ITO electrode. An electron injection barrier was reduced by inserting electron injection buffer
layer. The lifetime of white EL device was improved to be 4200 hrs at a initial Iummance of
940 cd/m’. ' ‘

In chapter 5, we studied the J- V characteristics of hole only device and electron only device in
order to investigate hole and electron injection from electrode. As the result, we found that
electron injection from cathode was improved by using double cathode of Na/ Al and mixing
electron transporting layer. The white EL device efficiency was further improved, and showed
the luminous efficiency and external quantum efficiency of 16 Im/W and 6.9% at a luminance




of 1000 cd/m*. To our knowledge, these arc the highest values reported for white organic EL
devices. , '

The conclusions of this study were described in chapter 6.
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