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Scheme. S1. Synthetic route of TPE derivatives. 

 



 

Figure S1. 1HNMR spectra of BrTPE. 



 

Figure S2. 13CNMR spectra of BrTPE. 

 

 

 



 

Figure S3. 1HNMR spectra of TeBrTPE. 

 



 

Figure S4. 13CNMR spectra of TeBrTPE. 

 

 

Figure S5. Fluorescence spectra of TPE derivatives measured in THF-water of different vol%. a) TPE, b) 

TPEBr, and (c) TeBrTPE (excitation: 300 nm) 

 



 

Figure S6. Fluorescence photographs of TPE derivatives measured in different vol% of THF-water 

(excitation: 365 nm). 

 

 

Figure S7. Fluorescence photographs of CsPbBr3 films containing TPE derivatives/CsPbBr3 molar ratios of 

0.2, 0.4, and 0.6 (excitation: 365 nm): (a) TPE, (b) BrTPE, and (c) TeBrTPE. 

 



 

Figure S8. PL spectra of CsPbBr3 films including various molar ratio of 9,10-DBA. (Excitation: 365 nm) 

 

 

Figure S9. PL decay profiles of the CsPbBr3 films including 0.2-0.6 molar ratio of TPE derivatives. (a) TPE, 

(b) BrTPE, and (c) TeBrTPE (excitation: 365 nm, emission 535 nm) 

 

<The average lifetimes of the emission decay> 
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ai is the amplitude of each exponential function, and τi is the time constant. 

 


