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Figure S1. Photographs of the perovskite films prepared under ambient conditions (45% 

relative humidity) using both spin-coating and dynamic spin-coating methods. 

  



 

 

Figure S2. (a) Photographs of the top-view and bottom-view perovskite films prepared 

without and with the assistance of additives. (b) Mirror-like effect of the prepared 

perovskite films. 
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Figure S3. Surface roughness characterization of the perovskite films with the AFM 

technique, (a) control, (b)MAAc-regulated, (c) NH4SCN-regulated, (d) NH4Ac-

regulated.  
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Figure S4. Cross-sectional SEM images of the control and additive-regulated perovskite 

films, (a) control, (b)MAAc-regulated, (c) NH4SCN-regulated, (d) NH4Ac-regulated. 

The scale bar is 2um. 
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Figure S5. Grain size distribution of the perovskite films calculated from the top-view 

SEM images. 
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Figure S6. Enlarged top-view SEM image of the NH4SCN-regulated perovskite film. 

The scale bar is 5um. 
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Figure S7. The influence of different additives on the absolute intensity of the (100) 

peak summarized from Figure 2b. 
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Figure S8. The influence of thermal annealing time on the crystallization process of the 

fresh prepared films, (a) control, (b)MAAc-regulated, (c) NH4SCN-regulated, (d) 

NH4Ac-regulated.  
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Figure S9. J-V characteristics of the anitsolvent treated perovskite solar cells deposited 

in ambient conditions. 
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Figure S10. The influence of the MAAc ratio on the J-V characterization of the ambient 

processed PSCs. 
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Figure S11. The influence of humidity on the J-V characterization of the ambient 

processed MAAc-regulated PSCs. 
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Figure S12. PCE box plots of the control and additive-modified PSCs (35 devices in 

each condition). 

 

  



Figure S13. J-V curves and device parameters for large-scale devices (with an 

effective area of 1 cm²). 

 

  



 

 

Figure S14. Dark condition J-V curves of the (a) control, (b)MAAc-regulated, (c) 

NH4SCN-regulated, (d) NH4Ac-regulated perovskite films with the device structure of 

Au/Spiro-OMeTAD/Perovskite (600 nm)/PEDOT:PSS/ITO. 
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Table S1. The weight loss of the perovskite precursor before and after the TGA 

characterization. 

 25°C  

(mg) 

40°C  

(mg) 

After 

(mg) 

Final percentage 

(%) 

Control 17.3013 9.2680 7.7434 83.55 

MAAc 17.3696 9.3363 7.7389 82.89 

NH4SCN 17.3584 9.3251 7.7389 82.99 

NH4Ac 17.3591 9.3258 7.7386 82.98 

 

  



 

Table S2. Summary of the cell parameters for control and additive-regulated PSCs. 

 Jsc (mA cm-2) Voc (V) FF (%) PCE (%) 

Control 21.954 1.086 74.45 17.75 

MAAc 22.736 1.099 76.41 19.09 

NH4SCN 21.694 0.970 73.09 15.38 

NH4Ac 21.839 1.007 70.54 15.51 

 

  



Table S3. A summary PCEs for PSCs prepared by spin coating under the high humidity. 

Structures Methods Humidity (%) PCE (%) Ref. 

FTO/TiO2/MAPbI3/Spiro-OMeTAD/Ag Spin-coating 50 15.76 [1] 

FTO/TiO2/MAPbI3/Spiro-OMeTAD/Ag Spin-coating 55 18.2 [2] 

ITO/SnO2/MAPb(I1-XBrX)3/Spiro-

OMeTAD/Au 

Dynamic 

spin-coating 

45-55 19.09 This 

work 

ITO/SnO2/MAPbI3/Spiro-OMeTAD/Ag Spin-coating 60 18.34 [3] 

ITO/SnO2/MAPbI3/Spiro-OMeTAD/Ag Spin-coating 60 19.39 [4] 

ITO/Poly-TPD/MAPbI3/C60/BCP/Ag Spin-coating 70 18.11 [5] 

FTO/NiO/MAPbI3/PCBM/Ag Spin-coating 75 15 [6] 

ITO/CPTA/BACl/MAPbI3/Spiro-

OMeTAD/MoO3/Au 

Spin-coating Over 80 20.05 [7] 

ITO/SnO2/FAPbI3/Spiro-

OMeTAD/MoO3/Au 

Spin-coating 70-95 24.1 [8] 

 

  



Table S4. Concentration dependent cell parameters of the MAAc-regulated PSCs. 

Concentration  Jsc (mA cm-2) Voc (V) FF (%) PCE (%) 

3%mol/ml 22.741 1.089 75.25 18.63 

6% mol/ml 22.736 1.099 76.41 19.09 

9% mol/ml 22.051 1.083 73.71 17.60 

12% mol/ml 21.561 1.075 69.85 16.19 

 

  



Table S5. Humidity dependent cell parameters of the MAAc-regulated PSCs. 

Relative Humidity Jsc (mA cm-2) Voc (V) FF (%) PCE (%) 

45±1% 22.736 1.099 76.41 19.09 

48±1% 22.872 1.081 75.24 18.60 

51±1% 22.702 1.064 75.79 18.31 

54±1% 22.552 1.063 75.66 18.14 

57±1% 22.363 1.053 75.72 17.83 
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