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Abstract; In virtue of the high photoluminescence quantum yield( PLQY) , tunable bandgap, facile
synthesis, strong light-absorption ability and high defect tolerance, all inorganic perovskites CsPbX,
(X =CI, Br, I) hold a great promise in optoelectronic and photovoltaic fields, such as solid-state
lighting, lasing, solar cell, and display etc. Despite the impressive achievements, the existing inor-
ganic perovskites still receive strong criticism for the lack of thermal stability. This is because their
poor thermal stability will observably reduce the durability, reliability, and long-term stability of op-
toelectronic devices. Herein, in this review, the influence of temperature on the stability of inorgan-
ic perovskites is discussed. The reasons behind the thermal decomposition of inorganic perovskites
including the desorption of the surface ligands and phase transition under high temperatures are ana-
lyzed as well. Subsequently, the recent strategies towards enhancing the thermal stability of
CsPbX;, such as ions doping, surface passivation, and composite structure, are emphatically re-
viewed. Furthermore, the performance parameters of optoelectronic perovskites-devices with high re-
liability reported so far are presented. Finally, we summarize and prospect the challenge and oppor-

tunity for future development of thermally stable inorganic perovskite CsPbXj.
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Fig. 1 (a)Idealized crystal structure of CsPbBr;*’. (b) Thermal cycling measurements of CsPbBr, PL. High set point tempera-

tures are highlighted in red for clarity. (c¢) Normalized streak camera TRPL traces as a function of temperature for the

same CsPbBr;, 31 (d)TG curve®!.
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binding sites on the CsPbBr; surface like a web interlaced together
sorbed on the surface of a-CsPbly: OA, OctAc, OLA and OctAm"™".

. (b) Theoretical model for various ligands ad-
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Tab.1 Summary of different strategies toward improving the quantum efficiency, stability and device performance of CsPbX,
R T TRCE % T T aelIERE Ref.
CsPbBr;/Cs, PbBrg 84 80% (150 °C,22 h) 1 100 h,20 ~300 mA [19]
CsPbBr,/PSZ 81.7 66.3% (140 °C,5 h) 138.6 Im/W (120 mA,2.75V) [41]
CsPbl; -PVP - 90% (80 °C) 10.74% (500 h,60 °C) [67]
CsPbX;/PS 48 50% (80 °C,2 h) - [68]
CsPh(Br/I) ;@ anthracene 41.9 50% (100 °C) - [69]
CsPbBr;-Si0, 71.8 63.5% (80 C) 35.4 lm/W (20 mA) [70]
CsPbBry-MP 55 60% (100 °C) 30 Im/W [71]
CsPbBr; @ NH, Br 64.21 96% (100 C) - [72]
CsPbBr;/TDPA 68 59% (100 °C) 63 Im/W(15 h) [73]
CsPbl, Br-ER 71.2 87.4% (90 °C,500 h) 42.12 Im/W (90 °C,500 h) [74]
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