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Figure. S1 Histogram analyses of (a)Voc, (b)Jsc, (c)Fill Factor and (d)PCE of 20 devices for each annealing 

temperature at 90℃, 100℃, 110℃, 120℃ and 130℃, respectively.  

 

Table. S1 Average value of the photovoltaic parameters for the PSCs annealing at different temperature. 

Annealing 

temperature 

Average 

Voc(V) 

Average 

Jsc(mA/cm2) 

Average        

FF 

Average 

PCE(%) 

90℃ 1.090.008 18.790.262 0.730.005 14.970.165 

100℃ 1.060.011 16.670.250 0.730.017 12.800.236 

110℃ 1.020.026 16.110.577 0.720.009 11.830.487 

120℃ 0.820.018 15.850.317 0.720.011 9.330.309 

130℃ 0.790.022 15.290.249 0.690.030 8.380.567 
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Figure. S2 Atomic force microscopy(AFM) 2D topography(a, c, e, g, i) and phase(b, d, f, h, j) 

images of the perovskite films annealing at 90℃,100℃,110℃,120℃,130℃. 


