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Abstract: In organic light-emitting diodes (OLEDs) , the balance of carriers in the light-emitting layer and the
broadening of the exciton distribution region are crucial for improving device efficiency. In this study, low-efficiency
roll-off blue light-emitting devices based on thermally activated delayed fluorescence (TADF) materials DMAC-DPS
and TDBA-SAF were fabricated by using exciplex host material SiCzCz: SiTrzCz2. With the same host material,
three-emitting-layer structure was constructed by introducing red phosphorescent emitter RD071 and green phospho-
rescent emitter Ir(ppy),(acac), realizing a high color rendering index. The exciplex host material SiCzCz: SiTrzCz2
not only broadens the exciton distribution region and improves the charge balance, but also constructs a cascaded ex-
citon energy transfer route by aligning the triplet energies of TADF/phosphorescent emitter materials. Subsequently,
the white OLEDs (WOLEDs) effectively improve the exciton utilization and reduce the efficiency roll-off. By optimiz-

ing the device structure, WOLEDs achieved the highest external quantum efficiency, current efficiency and power
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efficiency of 23. 0%, 45.9 cd*A™" and 33.9 Im+ W', respectively. Also, the device has a high color rendering index

of 87, good color stability and low efficiency roll-off. This study provides a new design scheme for hybrid white light-

emitting devices with high color rendering index and low efficiency roll-off.

Key words: organic light-emitting diodes; thermally activated delayed fluorescence; exciplex; charge balance; ex-

citon transfer
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the inset in (b) is the EL spectra of blue and exciplex
devices

F1 ENF[BHFLUK Exciplex 25 4 88 B4

Tab. 1 Summary of blue and exciplex devices performance

Device V. "IV Ml LR
. % (cd-A™")  (Im-W™T) %
Exciplex1 3.3 4.0 8.8 7.3 3.1
Exciplex2 3.3 4.2 9.3 7.6 3.4
Exciplex3 3.5 3.2 8.7 7.0 2.0
B1 3.1 15.9 31.5 25.1 12.3
B2 3.2 10.3 10.9 8.3 7.6

a) At luminance of 1 ed-m™; b) Efficiencies of the maximum; ¢) At

30 mA-cm™.
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Fig.4 TADF/phosphorescent hybrid WOLEDs electroluminescent performance. (a) Current density-voltage-luminance curves.
(b) Current efficiency-luminance-power efficiency curves. (¢) EQE-current density curves, the inset in (¢) is the lumi-

nance-current density curves of the devices. (d) The EL spectra of W1-W?2 devices under the condition of 1 000 ¢d*m™

R2 TADF/BiHZ4L WOLEDs M 8E 245
Tab.2 Summary of TADF/phosphorescent hybrid WOLEDs performance

Device Y Moo 1% Ny (ed-A™) 1, (Im W) CIE” CRI” CCTY/K
W1 3.2 26.7/22. 4 43.6/36.5 41.1/20.5 (0.566,0.402) 81 1 694
w2 3.3 23.0/21.6 45.9/42.7 33.9/23.9 (0.470,0.417) 87 2 604

2 -2

2

¥ At luminance of 1 cd-m™; ”’ Efficiencies of the maximum and at 1 000 cd-m™>; " At a luminance of 1 000 c¢d+m™.

(a)15 Luminance  CIE(x,y) CRI CCT (b) 15 Luminance  CIE(x,y) CRI CCT

—o—W1 1000 cd/m? (0.580,0.396) 81 1694 K ——W2 1000 cd/m? (0.470,0.417) 87 2604 K
—o—W1 2000 cd/m? (0.553,0.407) 82 1773 K —o—W2 2000 cd/m? (0.457,0.413) 87 2752K

& —o—W1 5000 cd/m? (0.534,0.414) 84 1930K ° —o—W2 5000 cd/m? (0.443,0.408) 87 2933 K
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