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Supplementary information
Experimental section
Materials
Indium tin oxide (ITO) coated glass substrates were obtained from Colorado Concept Coatings LLC. [4-(3,6-Dimethyl-9H-carbazol-9-yl)butyl] phosphonic acid (Me-4PACz), lead iodide (PbI2) and cesium iodide (CsI) were purchased from Tokyo Chemical Industry (TCI). Methylammonium chloride (MACl) was purchased from Shanghai MaterWin. Formamidinium chloride (FACl) and formamidinium iodide (FAI) were purchased from Greatcell Solar Materials. Lead bromide (PbBr2) and lithium fluoride (LiF) were purchased from Sigma Aldrich. Fullerene-C60 was purchased from Nano-C. 2,9-dimethyl-4,7-diphenyl- 1,10-phenanthroline (BCP) was purchased from Luminescence Technology Corp. (Lumtec). Acetonitrile, anhydrous dimethylformamide (DMF), anhydrous 1-methyl-2-pyrrolidone (NMP), anhydrous ethanol (EtOH) and anhydrous isopropanol alcohol (IPA) were purchased from Sigma Aldrich. Copper (Cu) were obtained from Angstrom Engineering Inc. Absolute acetone and isopropanol were purchased from VWR. All materials were used as received.

Preparation of sputtered NiOX
A 5 nm thick NiOx film was deposited on the substrate by radio-frequency sputtering from a nickel oxide target in the Nebula sputtering system designed by Angstrom Engineering Inc. A gas mixture of 15 sccm Ar and 0.3 sccm O2 was used for the plasma at a pressure of 3 mTorr.

Device fabrication
The ITO coated glass substrates, with an area of 3x3 cm², were successively cleaned for 15 minutes in ultrasonic bath of detergent, deionized water, acetone and isopropanol. Afterwards, they were dried with a N2-gun. Next, 5 nm of NiOX was deposited by a sputtering process using a Ni-target.

Self-assembling monolayer
Me-4PACz (1 mᴍ in anhydrous EtOH) was sonicated at 30 °C for 10 min before use. Then, it was spincoated on glass/ITO/NiOX at a speed of 3000 rpm for 30 s, followed by annealing at 100 °C for 10 min.

Perovskite deposition
A 3-cation perovskite precursor solution with composition Cs0.05MA0.10FA0.85PbI2.90Br0.10 and a concentration of 1.35 ᴍ is prepared by mixing 653.5 mg PbI2, 197.3 mg FAI, 15.1 mg MABr and 17.5 mg CsI in 1 ml of DMF:NMP (volume ratio = 9:1). The solution is stirred at room temperature for two days before use. Few hours prior to coating, 5 mol% of MACl is added to the precursor solution. The perovskite precursor solution was dynamically spin coated by a continuous two-step program: 2000 rpm for 10 s followed by 6000 rpm for 45 s. During the second step, the perovskite film was quenched with nitrogen for 30 s, starting at 40 s prior to the end of the spin coating program. Afterwards, the films were annealed at 100 °C for 40 min.

Electron transport layer
LiF (0.8 nm), C60 (60 nm) and BCP (5 nm) were subsequently evaporated at a rate of 0.1 Angstrom/s, 1 Angstrom/s and 0.5 Angstrom/s respectively.

Cu electrode
Finally, the devices were completed with a 100 nm thick Cu by thermal evaporation using a shadow mask, resulting in 12 cells per substrate with an active area of 0.125 cm² each.

Statistics
Due to an imbalance in the number of samples between the PET and SLG-based PSCs, a post-hoc power analysis using G*Power version 3.1.9.6 was conducted.
This analysis was employed to calculate the achieved statistical power given the current sample size.
A post-hoc statistical power analysis was employed to determine whether the study yielded enough power to demonstrate potential statistically significant results. 
The effect size (Cohen's d between 136 and 300 hours) in this study was 4.16, which is considered extremely large using Cohen's criteria [1] .
With a significance criterion of α = 0.01, a total sample size of 54 (i.e., 48 SLG and 6 PET PSCs), two groups (i.e., SLG and PET), and two measurements (i.e., 136 and 300 hours), the power achieved with this effect size was 1. 
Hence, the obtained number of samples (SLG: N = 48, and PET: N = 6) was adequate to test differences between both groups and is statistically relevant.

References:
[1]	J. Cohen, “Statistical Power Analysis for the Behavioral Sciences,” Statistical Power Analysis for the Behavioral Sciences, May 2013, doi: 10.4324/9780203771587.
 











