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Figure S1. Flow chart for the simulation of tandem solar cells.



Table S1. Numerical parameters of different materials for device simulation.

Parameters FTO ZnSe MAGelz FAMASNGels Cu0
Thickness (nm) 500 Varying 500 500 varying
Band Gap (eV) 3.5 2.81 1.9 1.4 2.17
Electron affinity (eV) 4 4.09 3.9 3.67 3.2
Dielectric permittivity 9 8.6 10 8.2 711
CB effective density of states (1 cm™) 2.2 x 1018 2.2 x108 1 x 101 2.2 %1018 2.020 x 1017
VB effective density of states (1 cm) 1.8 x 10" 1.8 x 10" 1x101 1.8 x 10" 1.10 x 10%
Electron thermal velocity (cm S1) 1 %107 1 x107 1 x107 1 x107 1 x107
Hole thermal velocity (cm S1) 1 %107 1 x107 1 x107 1 x107 1 x107
Electron mobility (cm? VS1) 20 110 16.2 20 200
Hole mobility (cm? VS§™) 10 400 10.1 20 80
Shallow uniform donor density ND (1 cm3) 2 x 10 1 x108 1x10° 1x1081 0
Shallow uniform acceptor density NA (1 cm=) - 0 1x10° 0 1x101
Defect density (Nt) 1 x 10 1 x 10 1 x 101 1 x 101 1 x 105
References [1] [2] 1] [1] [1]

Table S2. Numerical parameters of different ETLs for device simulation.

Parameters TiO: ZnO SnO: ZnSe WO:s
Thickness (nm) 50 50 50 varying 50
Band Gap (eV) 3.2 3.3 3.5 2.81 2.92
Electron affinity (eV) 4.2 4 44 4.09 4.59
Dielectric permittivity 10 9 9 8.6 5.76
CB effective density of states (1 cm™) 2.2 x108 3.7 x 1018 2.2 x 108 2.2 x 1018 1.96 x 10"
VB effective density of states (1 cm=) 1.8 x 10v 1.8 x 101 1.8 x 10% 1.8 x 10v 1.96 x 10
Electron thermal velocity (cm S1) 1 %107 1 x107 1 x107 1 x107 1 x107
Hole thermal velocity (cm S1) 1 x107 1x107 1 x107 1 x107 1 x107
Electron mobility (cm?VS™) 100 100 20 110 10
Hole mobility (cm? VS) 25 25 10 400 10
Shallow uniform donor density ND (1 cm™) 1 x 10" 5x 107 2 x 101 1 x 1018 3.68 x 1019
Shallow uniform acceptor density NA (1 cm=) 0 0 0 0 0
Defect density (Nt) 1 x 105 1 x 10 1 x 101 1 x10% 1 x 101
References [2] [1] [1] [2] [3]

Table S3. Effect of thickness of ZnSe on photovoltaic parameters.

Thickness
FAMASNnGels Thickness of Thickness of Jsc o o
Cu:0 (nm) (nm) MAGel: (nm) of(f;)Se FTO (nm) Voc (V) (mA/cm?) FF (%)  PCE (%)
350 500 500 50 500 0.9507 29.055972 81.10 22.40
350 500 500 70 500 0.9505 28.905398 81.11 22.28

350 500 500 100 500 0.9501 28.699250 81.12 22.12




Table S4. Effect of thickness of Cu20 on photovoltaic parameters.

Thickness

FAMASNnGel; Thickness of Thickness of Jsc
f7 FF (¢ PCE (¢
Cu:0 (nm) (nm) MAGel: (nm) ° (n;)se FTO (nm) Voc (V) (mA/cm?) (%) CE (%)
150 500 500 50 500 0.9507 29.054281 81.10 22.40
350 500 500 50 500 0.9507 29.055972 81.10 22.40
500 500 500 50 500 0.9507 29.056919 81.10 22.40

Table S5. Effect of different ETLs on photovoltaic parameters.

FAMASNnGel: Thicknessof @ ETLs Thickness of sc
Cw:0 (nm) (nm) MAGelz:(nm) (0nm) FTO (nm) Voc (V) (mzi/cmz) FE (%)  PCE (%)
350 500 500 ZnSe 500 0.9507 29.055972 81.10 22.40
350 500 500 TiO:2 500 0.9478 29.362413 83.20 23.18
350 500 500 ZnO 500 0.9487 29.397456 82.85 23.11
350 500 500 SnO: 500 09772 29.438141 58.34 16.78
350 500 500 WOs 500 0.9943 29.322015 36.10 10.52
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