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Figure S1 Metallographic image of (a) spin coated PCBM and (b) spray coated PCBM ETL on the top of 
perovskite film.
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Figure S2 Characteristic J-V curve of the device with different thickness of spin coated PCBM ETL.
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Figure S3 J-V curve of the device with different thickness of spray coated PCBM ETL
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Figure S4 Comparison of J-V curves of best cell with spin and spray coated PCBM ETL measured by forward 
and reverse scans.  
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Figure S5 2D-AFM height image of (a) spin coated and (b) spray coated PCBM film on the top of glass. (c) and 
(d) are the 3D-AFM morphology image of (c) spin coated and (d) spray coated PCBM film, which is related to 
(a) and (b), respectively.
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Figure S6 2D-AFM height image of (a) spin coated and (b) spray coated PCBM film on the top of perovskite 
film. (c) and (d) are the 3D-AFM image of (c) spin coated and (d) spray coated PCBM film, which is related to 
(a) and (b), respectively.
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Figure S7 (a) 2D-AFM height image and (b) 3D-AFM morphology image of the morphology of spray coated 
PCBM film on the top of perovskite, which clearly shows the PCBM coffee ring.
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Figure S8 Transfer characteristics of PCBM (spray coated) transistor operating in the n-channel regime at 
different gate voltages. 

Charge carrier mobility (μ) and threshold voltage (VTH) were extracted in the saturation regime from the highest 
slope of |IDS|1/2 vs. VGS plots using the following equation:

2
DS i GS TH

WI = μC (V -V )
2L

where L (300 μm) is the channel length, W (1 cm) is the channel width, Ci is the capacitance (per unit area) of 
the dielectric, VGS is the gate voltage, and IDS is the drain-source current.  The source-drain voltage was 80 V.


