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Figure S1. The steady-state photocurrent output of the Cs0.05FA0.79MA0.16Pb1-xSnxX3 (x 

= 0.336) PSCs with an applied voltage of 0.68 V at the maximum power point. 

 

 

Figure S2. Calculated bandgaps and total energies of FrPbI2.48Br0.52 with different I/Br 

configurations. The one marked by red arrow indicate the I/Br configuration that has 

the lowest energy and a reasonable bandgap of 1.51 eV, which was considered as the 

ground-state I/Br configuration for all calculations. 

 



 

Figure S3. J-V curves of Cs0.05FA0.79MA0.16Pb1-xSnxX3 (x = 0.840) perovskite as light 

absorbing layer. 

 

 

Figure S4. Top-view SEM images of Cs0.05FA0.79MA0.16Pb1-xSnxX3 perovskite films 

deposited on PEDOT:PSS with different SnI2 concentration: a) x = 0.000, b) x = 0.084, 

c) x = 0.168, d) x = 0.252, e) x = 0.336, f) x = 0.420, g) x = 0.840. 

 

 



 

Figure S5. Dark capacitance curve of champion device (x = 0.336) under different 

bias voltages. 

 



 



 

Figure S6. EQE spectra and plots of 2)]1([ EQEE − against E of 

Cs0.05FA0.79MA0.16Pb1-xSnxX3 perovskite layers. 

 

 

 

 

 

 

 



                  

Figure S7. The bandgap values calculated from the onset of the EQE for 

Cs0.05FA0.79MA0.16Pb1-xSnxX3 with increasing Sn contents. 

 

 

Figure S8. Tauc plots of Cs0.05FA0.79MA0.16Pb1-xSnxX3 perovskite layers (The slightly 

calculated bandgap errors are derived from fitting). 



 

Figure S9. a) Evolution of the absorption spectrum of x = 0.336 samples before and 

after aging for 30 days in ambient air. b) XRD patterns of x = 0.336 samples before 

and after aging for 30 days in ambient air. 

 

 

Figure S10. a)-d) Statistical distributions of Voc, Jsc, FF and PCE of 

Cs0.05FA0.79MA0.16Pb1-xSnxX3 PSCs. 



Table S1 Photovoltaic parameters of Cs0.05FA0.79MA0.16Pb1-xSnxX3 PSCs under 

different voltage scans.  

 

 

Table S2. The measured Jsc of Cs0.05FA0.79MA0.16Pb1-xSnxX3 PSCs from J-V curves 

and the corresponding integrated Jsc from EQE spectra.  

 

 

Table S3. Photogenerated carrier lifetime and detection wavelength of 

Cs0.05FA0.79MA0.16Pb1-xSnxX3 perovskites. Carrier lifetime is calculated by using 

double-exponential fit. 

 


