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1. Technology Trend of OLED Device and Material HES | As|thetn H=EC|AE|0|Skat

Performances of OLED devices and materials are continually improving with several newly developed
technologies and the development progress in OLEDs are still very rapid. Excellent progress through these
new OLED material and device technologies shall bring much brighter future with a big market in the OLED
industry. The molecular orientation technique is very interested in a new approach with relation with device

performances. Exciton dipole orientation depending on molecular ordering in the emissive layer could influence

to OLED light out-coupling performances. This technology will bring the OLED device efficiency to one more
upper level. Phosphorescent emitters containing rare metals such as iridium or platinum produce ideal device
efficiency, these metals are expensive and their blue emission remains unreliable for practical applications
until now. Recently, thermally activated delayed fluorescence (TADF) materials could show almost ideal

device efficiency values with a new route for light emission. These materials may replace current phosphorescent
materials in the future. Micro-cavity and tandem device technologies in OLEDs could provide very high device
performances such as good color purity, low power consumption, and long lifetime for next-generation displays
and lighting applications. In this talk, | will address recently developing new OLED material technologies and

new device technologies for high performance OLEDs
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Solar energy has been considered as promising alternative energy because it is clean, renewable, safe,
and infinite. Although the Si based solar cells have been widespread for power generation, the additional
cost-reduction is still challenged to compete the conventional fossil energy because it seems very difficult to
additionally reduce the processing cost while maintain the power conversion efficiency. Therefore, the second

generation solar cells such as organic photovoltaics (OPV), dye-sensitized solar cells (D-SSCs), and thin film

solar cells have been of great interest to demonstrate cost-effective solar cells. Among them, the sensitized
solar cells have unique device architecture because they are composed by electron conductors, sensitizers,
and hole conductors unlike the other pn junction solar cells. Recently, the inorganic semiconductors or organic-inorganic
hybrid sensitizers have considered as new sensitizers replacing conventional Ru/organic dye-sensitizers owing
to their prominent properties such as convenient bandgap tailoring by size/composition control, easy charge
separation by large dielectric constant, strong absorption coefficient, and good stability. Hence many metal
chalcogenides and organic-inorganic hybrid materials have been developed and applied to the sensitized
solar cells. Here | would like to introduce the research trend of organic-inorganic hybrid solar cells and share
the research activity of my group.
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