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PL decay dynamics in spin-coated thin films of TADF material:
photocarrier generation and recombination

°H. Kawasaki A, N. Miyamoto”, T. Kobayashi B, T. Nagase ~&,
K. Goushi®PE, C. Adachi®PE, and H. Naito A8
Department of Physics and Electronics, Osaka Prefecture University A
The Research Institute for Molecular Electronic Devices (RIMED), Osaka Prefecture University B
Center for Organic Photonics and Electronics Research (OPERA), Kyushu University®
ADACHI Molecular Exciton Engineering Project, JST-ETARO, Kyushu, University®
International Institute for Carbon-Neutral Energy Research (I’CNER), Kyushu University®

It has been recently reported that in some thermally activated delayed fluorescence (TADF) emitters,
a part of photogenerated excitons is dissociated by the spontaneous orientation polarization of the
evaporated thin films. The separated electrons and holes finally recombine to form singlet or triplet
excitons, which emit (delayed) fluorescence at room temperature. In this study, we examined if similar
exciton dissociation takes place in spin-coated thin films of 1,2,3,5-tetrakis(carbazol-9-yl)-4,6-
dicyanobenzene (4CzIPN) at room and cryogenic temperatures. Even in the spin-coated thin films, we
have found signatures of the charge recombination, i.e., an additional PL component exhibiting a power-
law decay and the dependence of its magnitude on the pulse width of the excitation laser. At 10 K, the
PL spectrum of the component is the same as the phosphorescence spectrum of 4CzIPN when 2,8-
bis(diphenyl-phosphoryl)-dibenzo[b,d]thiophene is used as a host matrix. The component, on the other
hand, shows a redshifted spectrum with respect to the phosphorescence when 4CzIPN is doped in 1,3-
bis(9-carbazolyl)benzene. The redshifted spectrum may suggest that the charges tend to recombine on
dimers or aggregates of 4CzIPN if they exist in a host matrix.
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