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Abstract: In circularly polarized light-emitting diodes (CP-LEDs) , it has been difficult to obtain both a high lumi-
nescence dissymmetry factor (g,.) and a high external quantum efficiency (EQE) simultaneously. This limitation
stems from conventional approaches, which typically employ intrinsically chiral emitters or chiral charge-transport
layers modifications that often degrade charge transport and radiative recombination within the device. To overcome
these issues, we introduce a non-invasive and decoupled structural design. Here, a chiral optical microcavity (COM) -
formed by a double-layer chiral liquid crystal (CLC) and a metal reflector-creates a macroscopic chiral photonic envi-
ronment around an otherwise non-chiral, high-efficiency quantum dot light-emitting unit. Without modifying the emit-

ter or the charge-injection interfaces, this configuration enables effective control over the circular polarization of
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the output light. The mechanism relies on the synergy between the selective reflection of the CLC and the mode reso-

nance of the Fabry-Pérot microcavity. Inside the cavity, emitted light undergoes repeated chiral-selective interac-

tions and mode-selective amplification, greatly enhancing the intensity difference between left- and right-handed com-

ponents-far beyond what a simple chiral filter could achieve. Using this design, we fabricated a red CP-QLED that

reaches a g,,~0. 75 while maintaining a high EQE of 24. 3% and a luminance of approximately 194 468 cd/m” at 8 V.

These results demonstrate a practical route to decoupling chiral function from emission efficiency through macroscop-

ic photonic engineering. Overall, this work provides a scalable strategy that combines functional materials with tai-

lored photonic structures for high-performance circularly polarized electroluminescence. It offers a useful reference

for the development of future full-color CP-QLED displays and integrated optoelectronic systems.

Keywords: quantum dot light-emitting diodes; chiral liquid crystals; Fabry-Pérot microcavity; circularly polarized
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Fig.1 Schematic illustration of fabricating optical microcavity with double-layer CLC film. (a)Schematic illustration of fabricat-

ing CLC film and chiral optical microcavity structure. (b) Details of CLC and PVB transfer
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Fig.2 Optimization and characterization of the photonic band gap of CLC films. (a) R/G/B/ CLC films and CP-QLED devices.
(b) The visible light absorption spectra of R/G/B/ CLC films. (¢) PL spectrum of the red quantum dots. (d) Characteriza-

tion of CLC films under optical microscope
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Fig.3 Structure and characteristics of CP-QLED. (a)Schematic diagram of the CP-QLEDs. (b)Schematic of the operation of the

COM structure. (¢)Energy level diagram of the QLED device each layers. (d)The curve of the light intensity of the devic-
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Tab.1 Summary of performance of CP-QLED devices

EL/ - EQE,/  CE.J/

Sample R 8um
FWHM/mm %  (ed-A™)

Control 632/27 22.3 291  0.15

With COM(1 500 t/min)  635/29 19.9 24.2  0.70

With COM(2 000 t/min)  631/23 24.3 30.4  0.73

With COM(2 500 t/min)  628/27 22.2 27.4  0.75
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Tab. 2 Refractive index and thickness of the medium in the

COM cavity
Sample Refractive index Thickness/nm
CLC 1.61 240.2
PVB 1. 49 125.7/94.8/89.7
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