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Fig. S1 FTIR spectra of the perovskite SCN films before and after annealing
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Fig. S2 Schematic illustration of perovskite film by TP method
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Fig. S3 Rocking curves of control and SCN-TP films

Fig. S4 Cross-sectional SEM images of perovskite a control film and b SCN film
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Fig. S5 GIWAXS image of the SCN film
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Fig. S6 AFM topography images of perovskite films: a control b SCN ¢ SCN-TP films
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Fig. S8 Top-view SEM images of a MA-control and b MA-TP films
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Fig. S9 XRD patterns of a FPEA-based films and b MA-based films. Rocking curves of ¢
FPEA-based films and d MA-based films

Fig. S10 Device structure of hole-free (PEA)2(MA)4Pbslie film
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Fig. S11 Optical transmittance spectrum of the ITO substrate

Fig. S12 Device structure of (FPEA)2(MA)4Pbsls film
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Fig. S13 Nyquist plots of MA-based photodetectors in the dark
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Fig. S14 Tiignt/Idark ratio of the photodetectors
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Fig. S15 Frequency-dependent noise current at a bias voltage of 0 V
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Fig. S16 Current-time curves of a control b SCN and ¢ SCN-TP photodetectors
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Fig. S17 Transient photoresponse properties based on SCN-TP and FPEA-TP films for
532nm of ImW cm™ with 0 bias
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Fig. S18 Linear dynamic range of FPEA-TP photodetector
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Fig. S19 Frequency-dependent noise current at a bias voltage of 0 V of FPEA-TP
photodetector
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Fig. S20 Repeatability measurement of FPEA-TP photodetector
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Fig. S21 Current-time curve of the FPEA-TP photodetector
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Fig. S22 Normalized photocurrents of control photodetectors without encapsulation in
ambient air with relative humidity of 30%
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Fig. S23 XRD patterns of the SCN-TP and control photodetectors without encapsulation
in ambient air with relative humidity of 30%
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Fig. S24 XRD patterns of the FPEA-TP photodetectors without encapsulation in ambient
air with relative humidity of 40%
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Fig. S25 Contact angles of the control, SCN and SCN-TP films
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Fig. S26 Operational durability measurement of the FPEA-TP photodetector
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Fig. S27 c-AFM setup for current measurement.
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Fig. S28 AFM image and I-V curves in grain and at grain boundary of the MA-control film
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Table S1 Summary of R based on self-powered hole-free device

Photodetector Responsivity Wavelength Refs
Structure (AW (nm) '
ITO/CsPbBrs/Au 0.2 500 S1
|TO/Sn02/CSBi3110/Au 02 650 32
Au/Bi-MAPDbCIs/MAPbBrs/Au  0.038 500 S3
ITO/CH3NHsPbCls/ PTAA/AI 0.047 398 S4
FTO/ CsBizlo/Ag 5.9x107 560 S5
ITO//PEA:MA,.1Pbhl3n+1(N=5)/ 0.29 550 This Work
PCBM/BCP/Ag

Table S2 Summary of R based on self-powered perovskite film
Photodetector Responsivity Wavelength Refs
Structure (AW (nm) '
FTO/MAPDCI3/Spiro-OMeTAD/Ag  0.005 398 S6
PET/ITO/Cgo/perovskite/Spiro- 0.145 420 S7
OMeTAD/Ag/MoO,/ITO
ITO/PEDOT:PSS/Cs3BizlsBra/Ceo/B  0.015 400 S8
CP/Ag
ITO/NiO2/CsPbCls/Ceo/BCP/AU 0.398 360 S9
FTO/PEDOT:PSS/ 0.25 540 S10
MAPDI/ETL/AI
ITO/ZnO:PBI-H/MAPDI3Spiro- 0.35 670 S11
OMeTAD /Ag
PEN/ITO/In.Ss/MAPbI3/Spiro- 0.45 473 S12
OMeTAD /Ag
ITO/PEDOT:PSS/MAPDI3/PCes:B 0.57 760 This Work
M/Bphen/Ag
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Table S3 Summary of R based on self-powered 2D and 3D perovskite film

Light Intensity Laser
Photodetector (W cm?) Responsivity — wavele Refs
Structure (AW ngth '

(nm)

AU/iBA:(MA),- 7x10* 0.333 532 S13
1an|3n+1/AU
FTO/NiO/MAPbIs/PCB 0.0637 450 S14
M/PPDINs/Ag
ITO/PEDOT:PSS/MAPh( 6.36x1073 0.331 780 S15
I-xBrx)s /IPCBM/Ag
ITO/(FAPbI3)o9s7(MAPBB  3.54x10* 0.053 254 S16
r3)0_03/Spiro-
OMeTAD/Au
ITO/SnO,/CsPbBrs/PTA  6.41x10° 0.3 473 S17
A/Au
ITO/PEALD-SNO,/ 6.4><10* 0.206 473 S18
CsPbBrsMCs/PTAA/Au
ITO/SnO2/MAPbI; MC/C  2.6x<107 0.26 473 S19
ITO/SnO2/CsPbBrs/MoO  1.45x107 0.091 473 S20
3/AU
ITO/PEDOT:PSS/PEA, 3.9%10° 0.46 600 S21
MA..1Pbylans1(n=4)/PCB
M/Bphen/Al
ITO/PEDOT:PSS/FPE 1.5x107 0.4 532 This
AzMAn_lenI3n+1(n=5)/P Work
CBM/BCP/Ag
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