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Fig. S1 (a) XRD patterns, (b) absorption spectra, and (c) PL spectra of the Cs4PbX6 

films with different halide compositions. The detailed formulas of the synthesized 

Cs4PbX6 NCs are Cs4PbCl3.6Br2.4, Cs4PbCl2.4Br3.6, Cs4PbCl1.2Br4.8, Cs4PbBr6, 

Cs4PbBr3.6I2.4, and Cs4PbBr2.4I3.6 from bottom to top. (d) XRD patterns, (e) absorption 

spectra, and (f) PL spectra of the CsPbX3/Cs4PbX6 films.

Fig. S2 XRD pattern of Cs4PbBr6 NC films: (a) before treatment, (b) after water vapor 

treatment, and (c) after vacuum drying.



Fig. S3 TEM images of Cs4PbBr6 NCs: (a) before treatment, (b) after water vapor 

treatment, and (c) after vacuum drying.

Fig. S4 Photoluminescence spectra of the Cs4PbBr6 NC film based on the logo of 

Xiamen University under 365 nm excitation: (a) before treatment, (b) water vapor 

treatment, and (c) vacuum drying.



Fig. S5 Photographs of the logo of Xiamen University under 365 nm UV light after (a) 

1, (b) 10, and (c) 20 consecutive switching cycles.

Fig. S6 Original patterns for printing: (a) logo of Xiamen University, (b) QR codes 

from en.xmu.edu.cn.



Fig. S7 Emission spectra of Cs4PbCl3.6Br2.4, Cs4PbBr6, and Cs4PbBr3.6I2.4 NCs films 

based on logos of Xiamen University after being treated with water vapor.

Fig. S8 Fluorescence microscope photographs of the Cs4PbBr6 NC-based patterns 

under 365 nm UV light after (a) 1, (b) 10, and (c) 20 consecutive switching cycles.

Table S1. Summary of the average thickness of each perovskite pixels

Perovskite Films The Average Thickness of Each Pixels（μm）

0.2401 0.1162 0.1159 0.1212 0.1211
Cs4PbBr6 NCs

0.2744 0.2903 0.3167 0.1893 0.1677
0.0869 0.00971 0.0969 0.0943 0.1694

CsPbBr3/Cs4PbBr6 NCs
0.2450 0.2620 0.3432 0.1426 0.2512


