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Abstract; Perovskite quantum dots ( QD) are attracting materials for realizing new efficient light-
emitting diode( LED) due to their merits such as high photoluminescence quantum yield, adjustable
luminous spectrum, narrow spectral width, high defect tolerance and unique quantum confined
effect. This paper introduces the latest progress in the research of perovskite-based quantum dot
light-emitting diodes in recent years. Firstly, the unique crystal structure of perovskite quantum dot
and the working principle of perovskite light-emitting device are introduced. Secondly, the method
of synthesizing high photoluminescence quantum yield( PLQY) quantum dot and several methods of
improving the LED efficiency of perovskite quantum dot are described. Finally, we analyzed the
challenges faced by perovskite QDg such as instability, toxicity and the prospects for developing effi-
cient LED for applications in display and lighting. This review is expected to provide helpful insights
for promoting the efficiency and safety of QDj.
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Fig. 1 Schematic diagram of perovskite structure and properties. (a) Crystal structure of perovskite quantum dots. (b)TEM im-

ages of perovskite quantum dots™. (c¢)Schematic diagram of working mechanism of perovskite LED. The perovskite ac-

tive layer is sandwiched between the HTL and ETL™ .
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Fig. 2 Schematic illustration of the methods for the synthesis of colloidal perovskite QD. (a)Ligand assisted reprecipitation

[49]

(b) Schematical illustration of the QD emulsion synthesis: ( 1)formation of the emulsion, ( ii ) demulsion by adding de-

mulsifier, and redisperse into colloidal solution, ( iii ) purification into solid-state powder
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(b) EQE of these devices as a function of luminance

. (¢) Schematic representation of the synthesis and treatment

process, where the Cs* and OTAc precursor solution is added into the PbBr, and TOAB toluene solution'™’. (d)EQE
curves of CsPbl, QLED without PEA, with 0.2 PEA and with 0.2 PEA and PEAI treatment ™’
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Tab.1 Comparison of perovskite quantum dot LED performance
ok mens o ! e PO gy i
% (ed - m™) W (ed-A7H) %o

CsPbBr,/CdS HI 88 - - 0.3 0.4 2019 [83]
CsPbBr, HI - - - 0.62 0.58 2018 [78]
MAPhBr, LARP 34 5505 - 8.3 2.38 2019 [74]
CsPbBr, HI - 3 809 - 2.25 2.39 2017 [77]
CsPbBr, LARP - 22 500 9.7 17.61 5.7 2018 [62]
CsPbBr, LARP 90 15 185 5.24 13.3 6.27 2016 [57]
CsPbBr, LARP 50 100 28.9 25.1 8.08 2018 [61]
CsPbBr, LARP 42 100 31.7 18.8 8.73 2017 [36]
CsPbI, LARP 95 407 - - 10.21 2020 [60]
CsPbl, LARP - 951 - - 10.3 2020 [68]
MAPhBr, LARP 98 43 990 6.88 43.18 10.5 2020 [75]
CdZnSe/ZnSeS - - 10 000 - 45.8 10.9 2020 [80]
CsPbl, LARP 95 1 444 - - 14.08 2019 [59]
CsPbBr, LARP 23 380 40.6 45.2 14.4 2018 [67]
CsPbBr, HI 79 - - 75 18.7 2020 [76]
CsPbBr, BB A 41 80 100 12.9 11.6 21.3 2018 [82]
CsPbBr, HI - 22 057 - 5.6 - 2019 [79]
MAPbBr;/SiO, LARP 95 - - - - 2018 [72]
CH;NH;PbBr, - 60.3 - - - - 2018 [73]
CH; NH; PbBry 75 i 1 88.5 2 266 - 3.26 - 2018 [81]
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