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Fig. S1 Statistical data of photovoltaic parameters comparison about MAPbI3 film 
were treated without and with various volume ratios HAc/CB.
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Fig. S2 The J-V characteristic of PSCs obtained by sweeping the voltage from 
forward to reverse and from reverse to forward bias with different treatment.

Table S1 Photovoltaic properties of PSCs extracted from Figure S2.
Annealing
parameters

Scan 
direction

Jsc(mA/cm2) Voc(V) FF(%) PCE(%)

Reverse 15.53 1.02 76 12.05
Control Forward 15.57 1.02 74 11.80

Reverse 16.35 1.04 77 13.15
1:25 HAc/CB Forward 16.38 1.05 74 12.87

Fig. S3 The histograms of perovskite grain size (a) and (b) were on ITO/glass by 
counting the nano measurer software. MAPbI3 films were treated without and with 
1/25 volume ratios HAc/CB, respectively.



The efficacy of this TEM-specimen preparation method has been confimed in 
previous studies.1-3 MAPbI3 Perovskite films directly deposited on the TEM grid 
show much smaller grain size and multiple layers of grains,1 It is notoriously difficult 
to distinguish clearly grain boundaries. 
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Fig. S4 The HRTEM figures of perovskite thin film (a), (b), (c), (d), (f) were on 
carbon-film-coated TEM grid. (a) and (b) MAPbI3 films were treated without 
HAc/CB; (c) and (d) MAPbI3 films were treated with 1/25 volume ratios HAc/CB; (f) 
TEM image of perovskite thin film was reported by others in refrence 1.


