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Research and development of highly stable organic phosphors, and their application to color
conversion sheets for wide color gamut liquid crystal displays
(Toray Industries, Inc.) OYasunori Ichihashi,' Hirotoshi Sakaino'

Organic phosphors are superior in terms of design flexibility and luminescence properties,
and they are considered as a favorable candidate for application in various advanced fields.
However, their inferior photo-stability compared to inorganic phosphors is still a major issue
and a barrier to practical application in many fields. In this study, organic phosphors of high
color purity comparable to quantum dots (QDs), high fluorescence quantum yield of over 90%,
and high stability that resists degradation even in the air were achieved by elucidating detailed
degradation mechanisms for existing organic phosphors and applying effective molecular
design to inhibit degradation (Fig. 1, Fig. 2).

Besides, by using those organic phosphors, novel color conversion sheets for liquid crystal
displays of wide color gamut without toxic elements were achieved. Those sheets can achieve
an ultra-wide color gamut that covers more than 99% of both DCI-P3 and Adobe RGB
standards and more than 90% of BT.2020 standards, and they can be a promising alternative to
QD sheets with cadmium (Fig. 3a). In addition, those sheets do not require a barrier film and
do not show edge degradation, which is an issue with QD sheets (Fig. 3b).

The organic phosphors and the knowledge on improving stability achieved in this study can
be applied to photoluminescence-based applications and the color conversion sheets achieved
in this study can contribute to the development of environmentally friendly and energy-saving
displays.
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Fig. 2 (a) Emission spectra and (b) Photo-stability in the air of the organic phosphors.
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Fig. 3 (a) Color gamut of a LCD module with an organic phosphor film in this work. (b) Edge
degradation of a QD film and an organic phosphor film in this work.
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