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Supplementary Figures and Tables

[image: ]
Fig. S1 The polymerization process of MA molecules and corresponding photos
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Fig. S2 Cross-sectional transmission electron microscopy (TEM) images of MA-modified PSCs
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[bookmark: _Hlk211444807]Fig. S3 Top view of the theoretical models of VPb and VI defects of control film
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Fig. S4 Colloidal size distribution of precursor solution without and with MA
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Fig. S5 In situ absorption spectra of control and target perovskite films
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Fig. S6 In situ GIWAXS images of the intensity of q integrating with times changes in the control and MA modified films
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Fig. S7 Schematic diagram of GIWAXS test
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Fig. S8 The statistical distribution chart of the peak area from GIWAXS mapping of the flexible perovskite films
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Fig. S9 a Schematic diagram of nanoindentation array. b Elastic modulus of control and MA-modified perovskite film. Representative load-displacement curve of indentation test for c control and d MA-modified perovskite film
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Fig. S10 The Young's modulus diagram of flexible perovskite film
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Fig. S11 Surface topography and current of AFM
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Fig. S12 a Steady-state PL curves and b TRPL decay curves of control and MA-modified perovskite film
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[bookmark: _Hlk216527098]Fig. S13 Current-voltage curves of a hole-only and b electron-only devices via the SCLC method
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Fig. S14 The dark J-V curves of PSCs
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Fig. S15 Transient photovoltage and transient photocurrent decay of the control and target devices
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Fig. S16 The surface potential diagram of perovskite film in AFM
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Fig. S17 Photovoltaic parameter statistics of control and target FPSCs at different concentration: a VOC; b JSC; c FF; d PCE
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Fig. S18 The J-V curves of control flexible device
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Fig. S19 The EQE spectra and integrated JSC of the control and target FPSCs
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Fig. S20 J-V curves of rigid device
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Fig. S21 The stability of FPSCs under the N2 atmosphere
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Fig. S22 Normalized PCE of unencapsulated devices aged following the ISOS-D-2 standard
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[bookmark: _Hlk216214167]Fig. S23 Normalized PCE for FPSCs after bending at different curvature radii for 1000 cycles
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Fig. S24 a Top-view and b Cross-sectional SEM images of control and target perovskite films after bending
Table S1 The fitting parameters for time-resolved PL of the control and PTHM-modified perovskite films on SAM
	Sample
	τ1 [ns]
	A1 
	τ2 [ns]
	A2 
	τavg [ns]

	Control
	3.64
	15431.71
	76.73
	0.61
	3.69

	With MA
	6.90
	105.18
	294.71
	0.47
	52.93




Fit the time-resolved PL decay curves to a biexponential decay function:




Table S2 Performance parameters of reported fPSCs
	Device structure
	Initial PCE (%)
	Bending cycles
	Bending radius
(mm)
	% of initial PCE
	Time (h)
	% of initial PCE
	Refs.

	PEN/ITO/MeO-2PACz/perovskite/C60/BCP/Ag
	25.03
	3000
	10
	90.0
	1850
	90.0
	This work

	PEN/ITO/2PACz/perovskite/C60/BCP/Cu
	25.01
	3000
	8
	90.0
	1000
	85.0
	[S1]

	PI/ITO//NiOx-SAM/perovskite/C60/BCP/Ag
	25.45
	20000
	5
	97.3
	1000
	90.6
	[S2]

	PEN/ITO/2PACz/perovskite/C60/BCP/Ag
	25.11
	5000
	3
	92.6
	1000
	94
	[S3]

	PEN/ITO/NiOx/PTAA/perovskite/PCBM/BCP/Ag
	23.7
	10000
	5
	86
	800
	95
	[S4]

	PET/ITO/2PACz/perovskite/C60/BCP/Ag
	23.0
	5000
	4
	90.2
	2000
	81.3
	[S5]

	PEN/ITO/SAM/perovskite/C60/BCP/Ag
	25.1
	5000
	5
	93.0
	400
	87.0
	[S6]

	PEN/ITO/PTAA/perovskite/C60/BCP/Cu
	23.0
	10000
	4
	87.6
	1000
	85.6
	[S7]

	PEN/ITO/SnO2/FAPbI3/PEAI/HTM/Ag
	24.19
	4000
	6
	95.0
	100
	95
	[S8]

	PEN/ITO/SnO2/Perovskite/Spiro-OMeTAD/Au
	24.43
	10000
	3
	94.1
	1000
	90.0
	[S9]

	PEN/ITO/SnO2/perovskite/PEAI/spiro-OMeTAD/Ag
	22.1
	10000
	2
	83.0
	200
	87.0
	[S10]

	PEN/ITO/SnO2/perovskite/spiro-OMeTAD/Au
	24.2
	6000
	5
	95.6
	200
	90
	[S11]
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