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Fig. S1 (a) Photo and (b) SEM of FAPbI3 powder. 
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Fig. S2 Photos of hot-press device. 

 

Fig. S3 Photos of wafer with a diameter of 1 cm.  
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Fig. S4 The J-V curves of (a) PANI and (b) FAPbI3 film. 

 

Fig. S5 Pb 4f XPS spectra of P-FAPbI3 wafer and P&C-FAPbI3wafer. 

 

Fig. S6 TRPL spectra of FAPbI3 and FAPbI3/PANI powder. 
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Fig. S7 Frequency-dependent electrical curves of P&C-FAPbI3 wafer detector. 

 

Fig. S8 Hole mobility of the wafer detectors with or without PANI modification. 

 

Fig. S9 Responsivity of the photodetectors. 
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Fig. S10 The photocurrent response curves of the P&C-FAPbI3 wafer detector under an 

520 nm light source at 5 V bias. 

 
Fig. S11 Operational stability of the P&C-FAPbI3 wafer photodetector under an 845 nm 

wavelength at 1 V bias. 
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Table S1 Physical properties of all chemicals such as FAPbI3 and PANI. 

 

Samples Melting point Density Solubility 

FAPbI3 powder 387 °C 4.32 g/cm3 
Soluble in polar solvents 

Polyaniline (PANI) >330 °C 1.36 g/mL 

 

Table S2 Fitting data of TRPL curve in Figure 2h based on double exponential function. 
 

Samples τ1 (μs) A1 τ2 (μs) A2 τave (μs) 

As-pressed wafer 0.71 0.94 3.31 0.06 1.34 

P-FAPbI3 wafer 1.02 0.95 5.11 0.05 1.86 

P&C-FAPbI3 wafer 1.64 0.87 6.74 0.13 3.62 

 

Table S3 Response time of different type photodetectors. 

Materials Crystal τrise  τfall  Reference 

MAPbI3 Film ~10 ms ~10 ms 1 

MAPbI3 Film 12.7 ms 6.9 ms 2 

FAPbI3 Film 13 ms 11 ms 3 

MAPb(Br0.78I0.22)3 Single crystal 3.4 ms 3.6 ms 4 

FAPbI3 Single crystal 17 ms 21 ms 5 

FAPbI3 Single crystal 8.3 ms 7.5 ms 6 

FAPbI3 Single crystal 214 μs 227 μs 7 

FAPbI3 Wafer 810 μs 6.1 ms This work 
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