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Figure S1. Statistical distribution of power conversion efficiency of flexible perovskite
solar cells on PET/ITO substrates based on 12 different electron transport layers i.e. SnO»-
LP, SnO2-NP, SnO2-H20, SnO,/KOH, SnO2-H,0/KOH, SnO2/IL1, SnO2/IL2, SnO2/mp-
TiO2, SnO2/MgO, MgO/SnO2, SnO2/Al,0O3 and ZnO/SnO,, where IL1 and IL2 are 1-
benzyl-3-methylimidazolium chloride and 1-butyl-3-methylimidazolium tetrafluoroborate,
respectively
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Figure S2. Light soaking stability measurements, at 1 sun illumination, under ambient
temperature and relative humidity (R.H) in the range of [30, 60%], over time of
PET/ITO/electron transport layer/perovskite/spiro-OMeTAD/Au architecture based on
SnO; (Red squared data points) and SnO2/MgO (Blue circles)electron transport layers.
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Figure S3. Light soaking stability measurements, at 1 sun illumination, under ambient
temperature and relative humidity (R.H) in the range of [30, 60%], over time of
PET/ITO/electron transport layer/perovskite/spiro-OMeTAD/Au architecture based on
SnO2 (Red squared data points) and SnO2/AlOs (Green circles) electron transport
layers.
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Table S1. Power conversion efficiencies of the best cells measured for the different
ETLs-based perovskite solar cells under standard test conditions.

Electron transport PCEs of the
layers best cells
(%)
Reverse
scan
SnO2-NP 14.1
SnO2-LP 11.4
Sn02-H20 10.9
Sn02/KOH 11.9
Sn02-H20/KOH 13.1
SnO2/IL1 12.5
SnO2/1L2 10.1
SnO2/meso-TiO2 8.94
SnO2/MgO 10.6
MgO/Sn0O2 10.3
Sn02/Al203 10.1
Zn0/Sn0O2 14.8

Table S2. Average PV parameters with best cells of flexible and rigid perovskite solar
cells with different ETL types.

Device type Voc (V) Jsc (mA/cm?)  FF (%) PCE(%)
Sn0O,-PET 0.94+0.02 18.3940.08 49.2+5.77 8.51+1.22
[0.92] [18.45] [53.28] [9.37]
Sn0,-Glass 0.95+0.08 21.86+3.003 60.41+4.84 12.47+1.27
[1.02] [18.72] [65.99] [12.61]
Sn0,/Al,0s-PET 0.940.04 11.85%1.5 49.691+3.22 5.36%1.25
[0.94] [13.48] [53.41] [6.79]
Sn0,/Al,03-Glass 1.01+0.01 18.3711.66 54.081£7.73 10.13%+2.21
[1.02] [19.22] [62.85] [12.36]
Sn0,/MgO-PET 0.95+0.14 15.221+2.26 56.0948.11 8.17%2.36
[1.05] [17.05] [64.93] [11.61]
Sn0,/MgO0-Glass 1.03+0.03 14.55+1.11 52.8945.11 7.89+0.65
[1.06] [13.27] [56.78] [7.99]
Zn0/Sn0,-PET 1.05+0.01 17.2340.31 52.549.1 9.49+1.51
[1.04] [17.1] [66.07] [11.75]
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Zn0O/Sn0,-Glass 1.07+0.02 17.67+0.33 54.43+£1.44 10.32+0.62
[1.08] [17.90] [55.45] [10.76]
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Figure S4. Dependence of average Vo (a), Jsc(b) and FF(c) on series resistance (1) and shunt
resistance (2) of four electron transport layers-based flexible perovskite solar cells.
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Figure S5. Dependence of average Vo (a), Jsc(b) and FF(c) on series resistance (1)
and shunt resistance (2) of all flexible and glass perovskite solar cells.
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Figure S6. Average Vo (a), Jsc (b) and FF (c) of all flexible and rigid devices based
on different ETLs as a function of reverse currents.
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Figure S7. Average power conversion efficiencies (PCE) of four electron transport
layers-based flexible perovskite solar cells as a function of forward (a) and reverse (b)
currents measured in the dark extracted at 1V and -1 V, respectively.
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