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Figure S1. Solubility test of GABr. Each solvent structure is represented with their dielectric 

constant. On the right side, for each solvent, is shown the result of the dissolution process after 

one hour of stirring. 

  



 3 

 

Figure S2. The impact of diglyme onto CsFAPbBr3 PQDs colloidal stability is shown. The second 

picture from the left shows the PQDs ink after diglyme washing process. Further three photograph 

highly the impact of GABr:Dig washing process as the GABr molar ratio is decreased. 
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Figure S3: UV absorption of post-synthesis GA-doped triple cation PQDs. 
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Figure S4: Photograph of GA-FA dispersed in Diglyme solvent (left tube) and GA dispersed in 

diglyme (right tube) for NMR observation. Upon redispersion in CdCl3, GA has reprecipitated.  
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Figure S5: FTIR of GABr and FABr powder centered on the -C=N- stretching (left) and when 

incorporated into diglyme solvent (right). 
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Figure S6: NMR spectra of Diglyme, GA dispersed into Diglyme and GA-FA mixture dispersed 

into Diglyme and centered onto Diglyme methylene and methyl group chemical shift. 

  



 8 

 

Figure S7: NMR spectra of Diglyme, FA dispersed into Diglyme and GA-FA mixture dispersed 

into Diglyme and centered onto Diglyme methylene and methyl chemical shift. 
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Figure S8: Evolution of the Urbach Energy calculated for pre-synthesized GA-doped triple cation 

PQDs. The Urbach Energy of CsFA is 69.8 meV, of CsFAGA0.05 is 61.9 meV and 55.6 meV for 

CsFAGA0.1, which is indicative of reduced defect trap state in the shallow level of the valence and 

conductance band.  
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Figure S9: NMR analysis of all PQDs dispersed in toluene-d8 for NMR characterization and the 

signal is centered on the 0.8 to 1.5 ppm region of PQDs surface ligand. 

  



 11 

 

Figure S10. XPS spectra for pristine and GA-doped PQDs. 
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Figure S11. TEM observation of CsFA PQDs. 
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Figure S12. Evolution of the EL coordinate at the peak area according to the increase of GA ratio 

inside the PQDs. 
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Figure S13. Preliminaries performances of LEDs device constructed with CsFA and CsFAGA 

PQDs using Poly-TPD as HTL. 
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Figure S14. Chemical structure of Poly-TPD, PVK and TFB hole-transport layer. 
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Figure S15. SEM picture of CsFA PQDs deposited on a) Poly-TPD, b) PVK and c) TFB hole-

transport layer. SEM picture of CsFAGA0.05 PQDs deposited on d) Poly-TPD, e) PVK and f) TFB 

hole-transport layer. 
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Figure S16. PVK-HTL fabricated LEDs devices performances while comparing CsFA and 

CsFAGA0.05 PQDs active layer. 
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Figure S17. Evolution of the EL spectra while increasing the current intensity and modifying the 

HTL of the fabricated LEDs devices. 

 


