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Abstract: Organic light-emitting diodes (OLEDs) are altractling attention in recent years as a compelitive tech-
nology in the field of lighting and display technology. To realize ultra-simple, efficient and low roll-off white
OLEDs, the selection of organic emissive layer materials is crucial. The “hot exciton” channel of hybrid local
and charge transfer (HLCT) materials ensure that high-lying triplet state excitons quickly transfer to singlet
state by reverse intersystem crossing (RISC), making that the exciton utilization rate reaches theoretical 100%.
And the rapid RISC can effectively suppress triplet excitons quenching, further contribute to small efficiency
roll-off. Herein, by charge balance strategy, we first prepared highly efficient blue OLEDs based on blue HLCT

material of pCzAnN by optimizing device structure. On the basis of above, two-color and three-color white
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OLEDs were fabricated by incomplete energy transfer strategy based on pCzAnN as the sensitized host of tradi-

tional fluorescent material. The resulting white OLEDs achieve the high color rendering index of 90 and maxi-

mum external quantum efficiency of 8. 76%, and such device also exhibits small efficiency roll-off and excellent

spectra stability. This study provides a guidance for developing simple, highly efficient, small efficiency roll-off

white OLEDs in the future.
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Fig.1 (a) Absorption spectra of C545T and DCJTB and PL spectra of pCzAnN under 1x10” mol+ L™ toluene solution. (b) PL
spectra of pCzAnN:0.1% DCJTB and pCzAnN:0.05% DCJTB:0.1% C545T co-doped film (40 nm). (¢)Molecular struc-

ture of organic materials used for device preparation
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(a)Energy level diagram of pCzAnN-based blue devices. (h)CIE coordinates of Device B1 at 5V, and the inset is a photo-
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graph for Device B1 driven under a 5 V voltage. EL spectra(c) , current density-voltage-luminance ( J-V-L) curves(d) ,
current efficiency-luminance-external quantum efficiency (CE-L-EQE) curves(e) and power efficiency-luminance (PE-L)

curves(f) for all pCzAnN-based blue devices
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Tab. 1 Summary of EL performance for all blue OLEDs

CE(ed-A™)/PE(Im-W™)/EQE(%)

Devices 1A% LY /(ed-m™) CIE (x,y)”at5V
Maximum At 1000 cd-m™
B1 3.3 4542 5.53/4.83/8. 64 3.93/1.87/6. 13 (0. 144,0.077)
B2 3.3 4700 5.06/4.41/7. 65 3.62/1.72/5. 47 (0. 144,0.078)
B3 3.3 4 386 5.44/4.75/7. 55 3.91/1.70/5. 42 (0.143,0.089)
B4 3.3 4 609 5.91/5.16/7. 68 4.24/1.85/5.51 (0. 142,0.098)
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(40 nm) with different doping concentrations. (c¢) Schematic light emissive mechanism diagram for three-color white
OLEDs. (d)Normalized EL spectra for all white devices W7-W8 at 6 V. (e)—(f) Normalized EL spectra for both devices
W7 and W8 at different driving voltages. J-V-L(g), CE-L-EQE(h) and PE-L(i) curves for all white devices W5-W 8
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