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Abstract: Metal halide perovskite has excellent photoelectric characteristics such as high defect tolerance , tunable
peak position and narrow full width at half maximum , which exhibits great potential in the development of high-perfor-
mance light-emitting diodes. Perovskite light-emitting diodes can be applied to the large-scale commercial production
in the display and lighting fields due to low-cost solution preparation. However, the adverse defects are formed in the
process of film formation accompanied by the organic solvent volatilization, which are not conducive to the realization
of high performance devices. Introducing additive in perovskite precursor solution is a simple and effective strategy to
passivate defects. It is reported that the Lewis base is one of the effective additives. Based on analysis, in this work,
we propose to introduce a small molecule Lewis base additive (sorbitol) into the precursor solution to passivate the

defects of perovskite film, and fabricate perovskite light-emitting diodes. The experiment results show that the
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introduction of sorbitol can significantly improve the film quality. And when the concentration of sorbitol is 0. 3 mol-

i . . . . . .
L™, the corresponding device achieves the best electroluminescence performance with the maximum external quan-

tum efficiency and luminance of 6. 71% and 7 654 cd-m™, respectively. In addition, the resulting device also shows

good spectral stability and repeatability. This work is of great significance to improve the polycrystalline film forming

quality and boosting the performance of perovskite light-emitting diodes.
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Fig.1  Synthesis schematic diagram of perovskite precursor solution
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Fig.2  Spin-coating film formation process of perovskite precursor solution(a) and PeLEDs structure diagram(b)
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Fig.3 SEM((a)-(e)) and XRD(f) of perovskite thin films with different concentrations of sorbitol
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Fig.4 EL spectra at different driving voltages(a) , current density-voltage-luminance(b) , current efficiency-current density(c) ,

EQE-current density(d) , device stability(e) and current efficiency statistical histogram (f).

F1 FMAELEERE PeLEDs KX RIS H
Tab. 1 Key performance parameters for PeLEDs with differ-

ent concentrations of sorbitol

Device/ v,/ L./ CE,./ EQE/

(mol-L7") N (ed'm™)  (ed-A™) %
0.0 3.0 5691 4.35 1.09
0.1 3.0 6177 5.42 1.35
0.2 2.7 7412 13.83 3.35
0.3 2.7 7654 25.35 6.71
0.4 3.0 7099 15.58 3.63
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Y6 & G R (Time resolved photoluminescence,
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Tab.2 TRPL fitting result of 0.0 mol-L™" and 0.3 mol- L™

x2

perovskite films

FE b/ Al AL A Tl T/ o/ ./

(mol-L™) % % Yo ns ns ns ns
0.0 9.33 82.82 7.85 0.72 4.72 19.59 5.51
0.3 34.36 41.11 24.53 2.15 14.24 142.96 41.66

A6 £k 1) 3 IR Y ' B0 & )% (Photoluminescence,

PL) )6 3% A1 48 41 - AT W, (Ultraviolet-visible, UV-Vis)
W3 5] 6 Pt s Bl A 1L A ok 5 A 15 L PL
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— 0.2 mol-L™'
—— 0.3 mol-L™'
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PL intensity/a. u.

1 1 1
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A/nm

TRPL of 0.0 mol+ L™ and 0.3 mol+ L™ perovskite films(a) and current density-voltage of hole-only devices(b)

JEE A UV-Vis 6% 06 A7 JC B A5 1k, R W 1 AL 2
(51 A A X 45 K 4 g R A Al B AR B R e
PL & S04 F 530 nm BT, 5 45 10 i1 80RO 615
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(b)
0.4 mol-L™!
0.3 mol-L™
0.2 mol- L™
0.1 mol-L™"
0.0 mol-L™"'

1 1 1
450 500 550 600 650
A/nm

Absorbance/a. u.

Ko F5EK0 MR AY PLOEHE (a) F15E Sh-TT DL UCOE 1 (b)
Fig.6 PL(a) and UV-Vis absorption(b) spectra of perovskite thin films
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