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Carrier Balanced Distribution Regulation of Multi-emissive
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Abstract: Perovskite light-emitting diodes (PeLEDs), owing to their unique photoelectric performance, show
promising prospects in display applications. Red, green, and blue monochromatic PeLEDs have achieved remarkable
breakthroughs, but the study of red/green/blue perovskite co-electroluminescence is still delayed. This study proposed
a strategy that an intermediate connection layer (ICL) with hole/electron generation and transport capability is
introduced between perovskites. On the one hand, introduction of the ICL can inhibit ion exchange and energy transfer.
On the other hand, ICL has a charge-generation function that ensures different perovskite centers capture enough

carriers. Furthermore, the thickness of the hole transport layer (NPB) is optimized. Furthermore, the thickness of the
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hole transport layer (NPB) is regulated, the blue/green tandem PeLED achieved relatively balanced luminescence
and exhibits the largest EQE of 0.33%. The developed red/green/blue tandem PeLED exhibits the highest EQE of
0.5%, which is the first report in the field of PeLEDs, and exhibits the largest External Quantum Efficiency(EQE) of
0.33%. The developed red/green/blue tandem PeLED exhibits the highest EQE of 0.5%. In conclusion, this work

provides a reference strategy for the co-electroluminescence of multicolor perovskites, which is expected to promote

the development of perovskite in display applications.

Key words:. perovskite light-emitting diodes; multicolor emission centers; intermediate connection layer; carrier

distribution regulation
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Fig. 1 (a) Device structure diagram of tandem PeLED; (b) Diagram of carrier transport and luminescence principle in
tandem PeLEDs; (c-e) UV-visible absorption and photoluminescence characterization of tri-color perovskites:
(¢) Quasi-2D blue perovskite films; (d) Green perovskite QDs; (e) Red perovskite QDs
Colorful figures are available on website
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Fig. 2 Schematic diagram of energy levels of blue/green
tandem PeLED and carrier transport process

Colorful figures are available on website
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Fig. 3 (a, d, g) Electroluminescence spectra, (b, e, h) intensity mappings, and (c, f, i) comparison of blue/green
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tandem PeLEDs with different NPB thicknesses under different driving voltages
(a-c) 30 nm; (d-f) 40 nm; (g-i) 50 nm; B: Blue; G: Green

Colorful figures are available on website
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Fig. S2 EL spectra of red, green, and blue monochrome PeLEDs under an applied voltage of 4.0 V



