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Abstract: Phosphorescent metal complexes tend to be quenched at high concentration. The host-guest strategy is
usually employed to improve the electroluminescent efficiency. Due to the reverse intersystem crossing, thermally ac-
tivated delayed fluorescence (TADF) materials could potentially achieve 100% internal quantum efficiency. To ex-
plore the influence of the host on the electroluminescence of the solution-processed organic light-emitting devices,
the ternary-blend emitting layers were constructed with a TADF polymer as the sensitizer and a phosphorescent emit-
ter which were hosted by a conventional fluorescent material and a TADF material, respectively. For the phosphores-
cent emitter with the concentration of 1%, 5% and 50%, the external quantum efficiencies of the devices based on
the sky-blue TADF host were respectively higher than those of the devices based on the conventional fluorescent

host. With 1 % phosphorescent emitter PO-01-TB doped in the ternary-blend emitting layer, the peak external quantum
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efficiency of the solution-processed device hosted by the TADF material DMAC-DPS was up to 12. 2%, which was

14% higher than that of the device with the fluorescent host (10. 7%). This is attributed to efficient cascade energy

transfer in the presence of the TADF host with the bipolar property and reverse intersystem crossing, which alleviates

the triplet annihilation and quenching effects under high driving current.

Key words: organic light-emitting diode; ternary blend; thermally activated delayed fluorescence; phosphorescence;

energy transfer
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Fig.2 Electroluminescent performances of the devices with
mCP as the host in the EML. (a)Current density-volt-
age characteristics. (b) Luminance-voltage curves. (c¢)
Normalized electroluminescent spectra. (d) EQE of

the devices with mCP as the host and different con-

centration of PO-01-TB in the emitting layer.
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Fig.3 Electroluminescent performances of the devices with
DMAC-DPS as the host in the EML. (a) Current den-
sity-voltage characteristics. (b) Luminance-voltage cur-
ves. (c¢) Normalized electroluminescent spectra. (d)

EQE curves.
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Tab. 1  Electroluminescent performances of the devices with different host and a TADF polymer sensitizer PABPC2. 5
Host PO-01-TB/% V, /V' EQE, /%" EQE/% PE_ /(Im:W")" CE_/(ed-A™")" A _/om'" FWHM/nm®
mCP 1 3.3 10.7 8.4 23.3 31.1 558 106
mCP 5 4.0 8.4 7.5 12.2 25.5 560 90
mCP 50 4.4 4.7 4.6 6.8 13.3 566 87
DMAC-DPS 1 3.4 12.2 9.7 25.7 35.5 560 95
DMAC-DPS 5 4.6 9.7 8.8 14.3 28.3 562 87
DMAC-DPS 50 4.8 4.8 4.8 6.4 14.3 566 80

“Driving voltage (V) at a luminance of 10 cd*m™. "Maximal external quantum efficiency(EQE)(%). “EQE at 10 mA+cm™. “Maximal power efficiency

(PE)(Im+W™'). “Maximal current efficiency(CE)(cd-A™"). "Peak wavelength under EL(A__)(nm). *Full-width at half-maximum(FWHM)(nm) of the

EL spectrum.
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Fig.4 Schematic diagram of dominant energy transfer paths
in the ternary-blended emitting layer and the singlet-

triplet levels(not to scale for guiding the eye)
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