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Figure S1. Grazing Incidence X-ray diffraction patterns of the thin film samples with different 
concentrations 0.4 M (yellow), 0.8 M (gray) and 1.2 M (blue). Excess PbI2 in the precursor solution 
is observed as the impurity peaks at around 12.3°. 

 

Table S1. Lattice parameters of the thin film samples (cubic symmetry). 

 a (Å) Esd. V (Å) Esd. 
0.4 M 6.27515 0.00108 247.0996 0.12793 
0.8 M 6.27505 0.00036 247.0878 0.04296 
1.2 M 6.27647 0.00015 247.2556 0.01777 

 

 

Figure S2. Lifetime fit for the 1.2 M sample obtained from the micro-PL map in Figure 4c in the 
main text.   
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Figure S3. Simultaneously collected current maps (top row) and topography images (bottom row) 
for the 1.2 M film. (a) Current map and topography image recorded under light illumination (scan 
direction downward). (b) consecutive scan of the same area where the light was turned off (scan 
direction upward). (c) after measuring in the dark, the light source was switched on again and the 
current map/topography was collected in the downward scan direction.  

 

 

Figure S4. Current maps and simultaneously collected topography images of a 0.4 M (top row) 
and 0.8 M film (bottom row) showing artifacts caused by c-AFM in contact mode. In the lower 
(for the 0.4 M sample) and upper part of the image (for the 0.8 M sample), the light source was 
switched off. The topography image does not show any line when the light source was switched 
off which indicates that the contact between the AFM tip and the samples were maintained during 
the scan.  
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Figure S5. Artifacts in the current maps (and topography image) during the scan in contact mode 
in the c-AFM. The top rows shows a current map and topography image collected for a 0.4 M film. 
The left image is an overlay of measured current and error signal. As can be seen, a high error 
signal (bright spots) corresponds to a high current which indicates a change in the AFM tip-sample 
contact area in which only a higher current was measured at grain boundaries. The bottom row 
shows the current map (left) and topography image for a 1.2 M film. Due to coating of the AFM 
tip, no current is collected because the AFM tip became non-conductive. During the scan, the 
coating material is removed uncontrollably from the tip and the tip became conductive again.  

 

 

Figure S6. Correlation between measured current by pc-AFM under illumination and grain area 
for the different concentrations.    
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Figure S7. Schematics of the analysis of 3D surface profiles by calculating the inclination angle 
𝛼.	1	

	

	

Figure S8. Correlation between photocurrent by pc-AFM and surface inclination angle.  
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