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Development of high-performance organic light-emitting transistors by harvesting
triplet excited states
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Organic light-emitting transistors (OLET) are organic optoelectronic devices

with potential applications as pixels for displays and future organic semiconductor laser devices.
However, their performance remains at a low level because only 25% of excitons can be utilized in
standard OLETs using fluorescent materials. Therefore, we focused on using thermally activated
delayed fluorescence (TADF) materials, which can also emit light from the remaining 75% of excitons
through efficient triplet harvesting. We demonstrated the first TADF-based OLET by fabricating
organic transistor devices employing a TADF material. These results prove that triplet harvesting is
possible in OLET devices, suggesting the great potential to achieve external quantum efficiencies
of up to 20%.
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