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Figure S1: Photographs of substrates showing the influence of the annealing time (100°C) for the

perovskite layer formation and decomposition depending on the ETL underlying layer used (AZO

or Sn0O,) — red squares indicate chosen optimized conditions.

S2




L DL R AL RS LA LA LA LA BN B B |

] a) MAPb|3 AZO -1 min
>
2 ] MAPbCI,
2 ] A
E 1 " I ' I ' T T I T T ' I N 1 ' I ! T ' I N 1 ' 1
s 1b) Sn0, -1 min
E MAPbI, | MAPbCI,
2 ]

] —T r 1 -~ T 1 1 1T 1T 1T 1T ™ 1T 1T °1

10 12 14 16 18 20 22 24 26 28 30 32 34

2 theta (degree)

1 r | I N 1 N I v I ! I ' | ' I N I N I ' | ' I

1¢) oL AZO - 35 min
> ]
2 ]
é 1 " )L An A
E : d' T T T T T T T T T T T T T T T T T T T T T T
E b ) MAPbI, Sn0, - 35 min
c
z

] J MAPDCI,

T T 1

4 A L IR S A L L IR LA S|
10 12 14 16 18 20 22 24 26 28 30 32 34
2 theta (degree)

Figure S2: XRD diffractograms of perovskite annealed at 100°C : for 1 min on a) AZO and b) SnO,

and for 35 min on c) AZO and d) SnO, (intensity normalized with ITO).
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Figure S3: UV-visible absorption spectra of perovskite on AZO and SnO, layers after 100°C

annealing for both 1 and 35 min.
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Figure S4: a) J-V curves for both architectures before and after 1000 h aging; b) PCE (%) for

functional cells and quantification (%) of remaining functional cells; c) Vo (MmV), d) Js

(mA.cm™), e) FF (%) and f) Rs (ohm.cm?2) parameters for both architectures during aging

campaigns.

S5



Figure S5: SEM surface images of a) AZO and b) SnO, layers.
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Figure S6: EDX analyses of a) AZO and b) SnO, layers.
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Figure S7: Full range FTIR spectrum of a MAPbIs_,Cly layer (on SnO;) with bands assignment.
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Figure S8: Variation of PL intensity with aging time on both AZO and SnO, perovskite half cells.
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Figure S9: Evolution with time of the grayscale distribution of SEM images on both (a) AZO and
(b) SN0, systems.
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Figure S10: Raw EDS spectra with precise attributions for phases a) (3) and b) (4)
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Time (hour) Voc (mV) Jsc (mA/cm?) FF (%) PCE (%) Rs (ohm.cm?)
0 885 + 36 174129 467 6.9+09 74+24
AZO 500 792 +13 16+2.8 48 +2 6.1+1.1 55+0.8
1000 826 + 34 129140 49+7 52+15 79+11
0 853 + 46 19+24 62+8 10+0.8 69+25
Sno, 500 853+ 27 20+0.4 5712 98106 65+1.0
1000 834 +52 19.8+05 53+4 89+13 54107

Table S1: PV parameters for both architectures during aging tests.

Wavenumbers (cm™')

Peaks assignment

910 CHs; - NH3* rock vy,
960 C — N stretch vy
1249 CHs; - NH3™ rock vy,
1376 Sym. CH; bend v,
1422 Asym. CH; bend vyq
1467 Sym. NH;* bend v,
1577 Asym. NH;* bend vqy
3127 Sym NH;" stretch v,
3168 Asym NH;" stretch v7

Table S2: Assignment of MAPbI5,,Cly FTIR vibration bands.
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Material Orientation Position (°)
Pbl, 12.46
MAPbI, (110) (002) 13.94
MAPbCI, (100) 15.46
ITO 21.30
PbCl, 23.47
Pbl, 25.89

MAPbI, (220) (004) 28.19; 28.39
ITO 30.24
MAPbCI; (200) 31.86

Table S3: XRD peaks assignment (according Cu source equivalent values).

(1) MAPbI,_CI,

(2) MAPbI, Cl, + Pbl,

(3) MACI + porosity

to

52 %

46 %

2%

1000h

45 %

45 %

10 %

Sn0:2

to

100%

1000h

100%

(4) PbX2 + porosity

Table S4: Repartition of the different identified phases depending on both aging time and ETL
layer nature, determined according to the surface grayscale analysis of SEM images (see Figure
S9) and EDS analyses.
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