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LECs) have attracted much attention owing to their peculiar all-exciton-harvesting merits from purely organic materi-
als. However, restricted by the property of charge-transfer excited state, almost all TADF-LECs displayed very broad
electroluminescent spectra, e. g. a full width at half maximum (FWHM) as wide as 100 nm or more, which are diffi-
cult to meet the demands of high color purity. In view of this, this work attempts for the first time to construct LECs
via TADF-sensitized fluorescence (TSF) strategy, i. e. TSF-LECs. The efficient TSF-LECs were successfully fabri-
cated by selecting a suitable p-/n-doped host matrix, a nonionic TADF sensitizer, a fluorescent dye with high absorp-
tion coefficient and an ionic liquid solid-state electrolyte as the emissive layer of TSF-LEC. The energy transfer and
exciton loss pathways in those TSF-LECs devices were further discussed in details. The as-fabricated TSF-LECs
achieved high overall performance, that is reaching a peak external quantum efficiency (EQE,,.) of 3.7% and a
bright peak luminance (L,,,) of 2 285 cd*m™. Importantly, compared with the TADF-LEC reference device, the
FWHM of TSF-LEC is reduced from 106 nm to 38 nm. This work will pave the road for further designing and con-

structing TSF-LECs both from material and device points of view.
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(a)Normalized absorption spectra and PL spectra of the host(PVK:0XD-7), TADF sensitizer(BPAPTC) and dopant( Ar-

BOD). (b)The corresponding chemical structures of these materials
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Fig.2 (a)The Schematic HOMO/LUMO energy level diagrams of e-EML of TSF-LECs. (b) - (d) Steady-state PL spectra and
transient PL decay curves of different e-EML samples, i.e., PVK: OXD-7 ( (78-x)% , 6: 4, w/w) : BPAPTC (18%) :

THABF,(4%): Ar-BOD(x%, x» = 0, 0.05, 0.1, 0.2)
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Tab. 1 EL performance characteristics of TSF-LECs
Doping concentration/% L, J/(cd-m™) EQE,, /% CE,, /(cd-A™") EL/mm  FWHM/nm CIE(x, y)
0.0 2484.2 6.1 19.3 533 106 (0.3533,0.5567)
0. 05 2285.3 3.7 12.8 520 38 (0.3059, 0.6189)
0.1 2125.8 2.7 9.4 520 34 (0.2990, 0.6277)
0.2 1670. 1 1.6 5.6 520 31 (0.2884, 0.6474)
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Fig.3

The current density-voltage (J-V) curves(a) , luminance-voltage (L-V) curves(b), EQE-luminance (EQE-L) curves(c)

and electroluminescence(EL) spectra(d) of TSF-LECs with different doping content of Ar-BOD
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®  Channel [ : Cascade energy transfer process, i.e., PVK: 0XD-7—BPAPTC— Ar-BOD

Channel Il : FRET energy transfer process, i.e., BPAPTC—Ar-BOD

®  Channel Il: Direct charge trapping, i.e., self-charge capture on Ar-BOD and them emission

Notice: The occurrence of channel Ill is undesired for TSF-LEC owing to the loss of triplets on Ar-BOD
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Fig.4 Exciton recombination and energy transfer process in TSF-LEC
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