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Organic light-emitting devices (OLEDs) are
attracting much attention because of their
potential application to flat, large area

displays. One of the important issues in this
research field is improvement of light-emission
efficiency. We have significantly improved the
emission efficiency in an organic blue-light-
emitting device based on iridium(III)bis[(4,6-di-
fluoropheny)-pyridinato-N,C2']picolinate (FIrpic).
To improve the efficiency, 4,4'-Bis(9-carbazolyl)-
2,2'-Dimethyl-biphenyl (CDBP), which has a high
triplet energy, was used as the carrier-
transporting host for the emissive layer. The
FIrpic-based OLED exhibited a maximum
external quantum efficiency of 10.4%,
corresponding to a current efficiency of 20.4
cd/A, and a maximum power efficiency of 10.5
lm/W. The efficiency was drastically improved
compared with that of a previously reported
FIrpic-based OLED. This result indicates that
triplet energy is efficiently confined on FIrpic
molecules, resulting in high efficiency.

Confinement of triplet energy on
phosphorescent molecules for highly
efficient organic blue-light-emitting
devices

n order to realize a wide-scale and high-resolution display, we are exploring highly efficient phosphor materials.
EuGa2S4 is promising as an efficient phosphor material because the concentration of the luminescent center
(Eu2+ ions) may been 10 to 100 times higher than that of the conventional phosphor materials. However,

until now, there has been no report on EuGa2S4 thin-film growth. In this study, we tried low-temperature
growth of EuGa2S4 thin-film by using a molecular beam epitaxy system. As a result, we obtained pure green
electroluminescence (EL) from as-grown thin-film. The peak wavelength of the EL spectrum measured at 300 K
was 536 nm. The color coordinates were x=0.29 and y= 0.67, which is better than conventional CRT green
phosphor. We also discussed the excitation mechanism of the luminescent center. Simulated EL spectra at 77 K
and 300 K indicated that the green EL originates not from the band to band transition but from an intra-atomic
transition of Eu2+ ions. From the observation of the transient EL waveform, the EL is shown to occur at the
leading edge of a rectangular applied voltage. This suggests that Eu2+ ions are directly excited by the impact of
hot carriers. 
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The authors are developing an ultrahigh-
definition video system for future broadcasts.
For this system, not only large-screen

projection displays but also fine-pitch direct-view
type displays are necessary. A small amount of
artifacts may degrade the picture quality in the
ultrahigh-definition image and the sub-pixel
structure such as the RGB-stripe structure of the
direct-view type display can introduce artifacts. The
video data for R and B are produced on condition
that they are reproduced at the same position as G
but they are displayed on the screen with 1/3 of a
pixel separation from the corresponding G pixel.
This pixel structure thus entails a convergence error
of 1/3 of a pixel. Study of the color error with the
modified s-CIELAB method was carried out and it
showed that the pixel structure can degrade the
image quality even at a viewing distance where the
pixel structure is not visible. This is because the color
difference caused by the structure has a low
frequency component and the human vision system
can detect it.  The same method was applied to the
convergence error and showed that the necessary
convergence accuracy is around 1/4 of a pixel. 

Color error from an RGB-stripe pixel
structure
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