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Abstract: Purely organic room-temperature phosphorescence (RTP) materials have received extensive attention in
the field of organic electroluminescence in recent years for the direct utilization of the 75% triplet excitons generated
by electro-excitation. However, due to the theoretical spin-forbidden properties of purely organic materials, triplet
excitons generally possess slow radiation rates and long exciton lifetimes, making it prone to non-radiative dissipa-
tion. Therefore, achieving enhanced spin-orbit coupling through efficient molecular design strategies is essential to
promote fast intersystem crossing and phosphorescence radiation processes, thereby achieving high phosphorescence
quantum efficiency and suppressing non-radiative deactivation of long-lived triplet excitons. In this article, based on
the structural design principles of RTP materials, we reviewed recent progresses of purely organic RTP electrolumi-
nescence materials and devices, and summarized the application of RTP materials containing different non-metallic
heavy atoms in electroluminescent devices. Also, we pointed out the key problems that need to be solved in the cur-
rent research, and prospected the potential application of purely organic RTP materials in the field of electrolumines-

cence.
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Purely organic RTP molecular structures containing sulfur heterocycles for electroluminescent devices
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Fig.2  Purely organic RTP molecular structures containing selenium heterocycles for electroluminescent devices
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Tab. 1 Photophysical properties in film state and device per-
formance of typical purely organic RTP materials
(EQE>5%)

() i) () )
Materials G EQE™/ Ref
nm % ws %

DPTZN 570 38 87 11.5 [32]
mTEPm 528 33.5 305 7.98 [33]
bTEoCN 597 37 1520 8.7 [34]
PSel 500 33 610 10.7 [36]
PSe2 500 35 640 10.0 [36]
PSe3 500 27 930 8.1 [36]
PhSe 497 28.8 840 7.5 [37]
mPhSe 498 33.9 440 8.7 [37]
BuPhSe 496 34.0 440 9.0 [37]
PSe3Cz 523 50.2 820 13.2 [38]
PSez9Cz 512 56.7 960 11.4 [39]
PSeBz 560 20.3 1250 5.7 [40]
PSeBBZ 562 36.0 1780 7.2 [41]
CzSe 462 3.2 360.1 8.9 [44]
BCz1 505, 563 / 4.8,5.55 5.8 [51]
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