Inorganic CsPbX3 (X = Cl, Br, I) Perovskite Quantum Dots: Synthesis, Properties, and Applications
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[bookmark: _GoBack]All-inorganic perovskite quantum dots (QDs), due to their outstanding power conversion efficiency, strong absorption, and narrow and tunable emission band, have already found applications in LEDs, solar cells, photodetectors, etc. In the past decade, there have been thousands of publications dedicated to the perovskite QDs structure-property relationship and their application in various optoelectronic fields [1,2]. The first inorganic lead perovskite QDs synthesis employing the hot-injection method was reported by Kovalenko et al. in 2015 [3]. Since then, the demand for novel, easier, and faster perovskite QDs synthesis methods has gradually increased. Thus, simple, easy, and highly reproducible lead perovskite QDs synthesis routes are very desirable. This study presents a novel approach to obtain perovskite QDs. The crucial synthesis parameters, such as temperature, isolation conditions, or optical density, on the changes in optical properties were investigated in detail. The detailed verification of different parameters showed that the proposed ultrasound-induced synthesis method (see Figure 1) is superior to the conventional hot-injection method since it offers not only higher reproducibility but also a significantly shorter synthesis time, i.e., from several hours via the traditional hot-injection method to merely 20-30 minutes by our proposed method.
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[bookmark: _Hlk88546703]Fig. 1. Graphical illustration of the ultrasound-induced synthesis of all-inorganic lead perovskite QDs (a); TEM image of the obtained CsPbBr3 QDs (b); PL emission spectra (c) and emission color gamut of CsPbX3 QDs with various compositions (λex = 365 nm) (d).
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(a) CsPbX3 (X = Cl, Br, |) all-inorganic QDs
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