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TADF = Thermally Activated Delayed Fluorescence

!'A D F O I-E D OLED = Organic Light Emitting Dyode
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e TADF OLEDs are the next generation of OLEDs with ~100%
internal quantum efficiency

* The crucial step is 3CT-3LE exchange (vibronic coupling)

TR EPR spectroscopy elucidates this process
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TR EPR. Experiment
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Time Resolved EPR. Theory
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* TR EPR reveals:
=  The spin density localization
=  The spin dynamics of triplet
states
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Studied Compounds
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TR EPR spectra. Reference
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* NI features a simple triplet spectrum
* NI-DPA spectrum is comprised of ?NI-signal and a signal of a
more delocalized triplet (3CT - ?)
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TR EPR spectra. Lineshape and

Evolution
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* The lineshape of NI-PXZ spectrum indicates an triplet exchange
* The evolution of the spectrum supports the exchange
. hypothesis 13




TR EPR spectra. Simulation and Model
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* The effective parameters of the

spectrum simulation suggest
INI-*CT exchange
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yupport from Optics
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* Fluorescence data indicates the presence of ‘CT with TADF

character

Chem. Eur. J. 2022, 28, e202200510; doi: 10.1002/chem. 202200510




Support from DFT

Spin density surfaces of *NI-PXZ in vacuum. CAM-B3LYP/6-31G(d) with
Gaussian 09 {isoval=0.0010)

DFT shows the lowest triplet state with a strong CS character
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Concluding Remarks

-.d"r-"'l“w

e ‘M@ﬂiﬁm@ﬁm

E - .W \ =| 40.8 - 59.3 s
= W : 5 10.3 - 16.0 ps
N W ;'«. E, . 0.3 us

- L X ¥ 4 ] =

250 300 350 400 450

B/ mT

&)

L0

v TR EPR reveals 3LE-3CT
exchange in a TADF dyad NI-
PXZ

v TR EPR is an important tool
for the TADF OLED materials
study
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v" We were not the first
to use TREPR for TADF

OLED materials study

v There were groups

before us
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Concluding Remarks
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e .= v" TR EPR reveals 3LE-*CT

exchange in a TADF dyad NI-
PXZ for the first time

v TR EPR is an important tool
for the TADF OLED materials
study
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TR EPR spectra simulation. Full model
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v We continue to
work on 3LE-*CT
exchange spectra

: interpretation
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R - spin relaxation; Aw;; - constant resonance offset; Aw; - offsets of the
exchanging lines; k - exchange rate; p;; - i-sublevel population 22
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