
Fig. S1 UV-vis absorption spectra of TiO2 via different concentration of MCA 
modification.

Fig. S2 Surface XPS analyses of a) carbon (285.0 eV (C1s)) and b) titanium (464.5 
eV, 2p1/2, 458.8 eV, 2p3/2) from FTO/TiO2 and FTO/TiO2/MCA substrates.
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Fig. S3 Absorption spectra of perovskite film grown on TiO2 and TiO2/MCA.

Fig. S4 XRD-pattern of the perovskite films grown on TiO2 with MCA modification.



Fig. S5 SEM images of different substrate at the same scale a) FTO/ TiO2, b) FTO/ 
TiO2/MCA.
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Fig. S6 J-V curves of larger active area cell from forward and reverse scan with and 
without MCA modification, with a delay time of 20 ms and a voltage step of 0.02 V s-

1.
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Fig. S7 J-V characteristics under dark for electron-only devices based on with and 
without MCA with the structure of FTO/ TiO2/PVSK/PCBM/Ag.

Fig. S8 Long-term stability tests of devices modified with MCA using forward scan 
mode.



Table 1. Effect of MCA concentration on the performance of CH3NH3PbI3 solar cells

Table 2. The performance of the devices with larger active area.


