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Figure S1. The 1H NMR spectra of the fresh pristine PPS (DMSO-d6).
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Figure S2. The 1H NMR spectra of the aging pristine PPS (DMSO-d6).
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Figure S3. The 1H NMR spectra of the fresh TFA-doped PPS (DMSO-d6).
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Figure S4. The 1H NMR spectra of the aging TFA-doped PPS (DMSO-d6).
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Figure S5. The 1H NMR spectra of the fresh MTFA-doped PPS (DMSO-d6).
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Figure S6. The 1H NMR spectra of the aging MTFA-doped PPS (DMSO-d6).
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Figure S7. The pH tests of the (a) fresh and (b) aging pristine/TFA/MTFA-doped PPS
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[bookmark: _Hlk202291833]Figure S8. The partial enlarged 1H NMR spectras indexed to the HI signal of the aging pristine/TFA/MTFA-doped PPS (DMSO-d6).
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Figure S9. The partial enlarged 1H NMR spectra indexed to the CH3OH of the aging pristine/TFA/MTFA-doped PPS (DMSO-d6).
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[bookmark: _Hlk203402157]Figure S10. Electrostatic potential distribution (ESP) of HI.


Figure S11. The adsorption energy between TFA/MTFA and the Pb-I cluster structure or FA+ calculated from DFT results.


[bookmark: OLE_LINK197]Figure S12. Integrated XPS spectra of perovskite films with various corrosion inhibitors.
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[bookmark: _Hlk203749334]Figure S13. In situ PL images of perovskite films during the (a) spin-coating and (b) thermal annealing process.
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Figure S14. The 3D spatial distribution of PbI- and Ni+ for the (a) pristine film, (b) TFA film and (c) MTFA film.
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[bookmark: _Hlk195786861]Figure S15. ToF-SIMS depth-profile analysis of PbI-, Ni+ and CF3COO- species in the (a) pristine film, (b) TFA film and (c) MTFA film.
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Figure S16. Contact angle measurements of water on the (a) pristine film, (b) TFA film and (c) MTFA film.


Figure S17. Partially enlarged (001) diffraction peaks for perovskite films with various corrosion inhibitors.
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[bookmark: OLE_LINK131][bookmark: _Hlk195801312]Figure S18. GIXRD spectra at varied ψ angles of the (a) pristine film, (b) TFA film and (c) MTFA film. Where the (012) crystal facet positioned at a higher diffraction peak of 31.68° was deliberately chosen to validate the reliability of the structure information owing to its high multiplicity, which is typically performed to acquire elaborate grain information while effectively mitigating the crystal orientation effect on the linear relationship of 2θ-sin2ψ in the GIXRD measurement.


Figure S19. Linear fit of 2θ-sin2ψ curves for the different perovskite films.
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[bookmark: _Hlk195783142]Figure S20. Tauc plots extracted from the absorption spectral of (a) the pristine film, (b) the TFA film and (c) the MTFA film.
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Figure S21. (a) PL and (b) TRPL spectra of perovskite films with different corrosion inhibitors.


Figure S22. Histogram of PL intensity extracted from the PL mapping of perovskite films with different corrosion inhibitors.
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Figure S23. Structure schematic diagram of the hole-only device for SCLC measurement.
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Figure S24. Equivalent circuit model of the complete solar cells for EIS analysis.
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Figure S25. (a) JSC and (b) FF statistic distributions of 12 independent PSCs. 


Figure S26. MPP tracking test of unencapsulated PSCs under one sun irradiation in a ~25 ± 2 ℃ N2 atmosphere.



[bookmark: _Hlk202190158]Table S1. Peak-area ratio of DoD=(AMF+ADM)/(AMF+ADM +AMA+AFA) in the fresh and aging PPS with and without TFA/MTFA. Where AMF, ADM, AMA and AFA are referred to the peak area of MFA+, DMFA+, MA+, and FA in NMR spectra respectively.
	
	DoD of Pristine PPS (%)
	DoD of TFA PPS (%)
	DoD of MTFA PPS (%)

	Fresh
	1.95
	0.90
	1.98

	Aging
	5.56
	2.29
	1.23


Table S2. The k values of perovskite films extracted from their GIXRD spectral
	[bookmark: _Hlk196147542]
	Pristine
	TFA
	MTFA

	k
	-0.092
	0.037
	-0.016


[bookmark: OLE_LINK144][bookmark: _Hlk196148536]Table S3. TRPL analysis result of the pristine and corrosion inhibitor samples. 
	Cells
	 (ns)
	 (ns)
	 (ns)

	Pristine
	9.68
	205.44
	[bookmark: _Hlk204973023]191.17

	TFA
	11.54
	275.03
	[bookmark: _Hlk204972941]259.88

	MTFA
	13.56
	315.01
	[bookmark: _Hlk204973177]301.90


Table S4. Parameters derived from EIS measurements for the pristine and corrosion inhibitor samples.
	
	Pristine
	TFA
	MTFA

	Rs (Ω)
	38.78
	36.81
	30.85

	Rrec (Ω)
	2491
	3127
	3304


Table S5. Photoelectric performance parameters extracted from the J-V curves.
	Cells
	[bookmark: _Hlk205207949]JSC (mA/cm2)
	VOC (V)
	FF (%)
	PCE (%)

	Pristine
	25.27
	1.20
	82.47
	24.95

	TFA
	25.45
	1.22
	83.55
	25.91

	MTFA
	25.59
	1.22
	83.81
	26.24


[bookmark: OLE_LINK1]



Table S6. Forward and reverse scanned photoelectric performance parameters extracted from the corresponding J-V curves for the champion pristine device and MTFA device.
	Cells
	JSC (mA/cm2)
	VOC (V)
	FF (%)
	PCE (%)

	Pristine-F
	25.14
	1.20
	81.81
	24.58

	Pristine-R
	25.27
	1.20
	82.47
	24.95

	MTFA-F
	25.53
	1.23
	83.56
	26.23

	[bookmark: OLE_LINK147]MTFA -R
	25.59
	1.22
	83.81
	26.24
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