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Figure S16: Evaluation of the perovskite’s bandgap from the data shown in Figure S13 using the inflection point of the extinction 

coefficient k. The inflection points of the extinction coefficients k range from 695 nm to 760 nm which corresponds to bandgap 

energies of 1.78 eV to 1.63 eV. 
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Figure S17: Simulated external quantum efficiency spectra of perovskite/silicon tandem solar cells with varying perovskite bandgap 

values ranging from 1.63 eV to 1.78 eV. The perovskite and silicon thicknesses are 700 nm and 280 µm, respectively. The front 

side is planar, whereas the rear side is textured. 
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Table S3: Results of optical simulations of perovskite/silicon tandem solar cells with planar front side and textured rear side. For 

perovskite thicknesses ranging from 700 nm to 1500 nm the ideal top cell bandgap to obtain current matching conditions 

(Eg,top,matched) is stated together with the corresponding current density, which is generated in both subcells (JPh,matched). The data 

were extracted for tandem solar cells with 100 µm and 280 µm thick silicon bottom cells. Additionally, the differences between the 

values for 280 µm and 100 µm thick silicon are calculated. 

Perovskite 

thickness 

(nm) 

Planar front side 

100 µm Silicon 280 µm Silicon   

Eg,top,matched 

(eV) 

JPh,matched 

(mA cm-

2) 

Eg,top,matched 

(eV) 

JPh,matched 

(mA cm-

2) 

Difference 

Eg,top,matched,100- 

Eg,top,matched,280 

(eV) 

Difference 

JPh,matched,100- 

JPh,matched,280 

(mA cm-2) 

700 1.709 19.094 1.689 19.591 0.020 -0.497 

800 1.719 19.152 1.700 19.641 0.020 -0.490 

900 1.730 19.123 1.711 19.615 0.020 -0.491 

1000 1.737 19.160 1.717 19.655 0.020 -0.495 

1100 1.743 19.133 1.723 19.630 0.020 -0.497 

1200 1.747 19.167 1.727 19.662 0.020 -0.495 

1300 1.751 19.144 1.731 19.642 0.020 -0.498 

1400 1.753 19.168 1.733 19.657 0.020 -0.490 

1500 1.756 19.160 1.736 19.662 0.020 -0.502 
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Figure S18: Simulated external quantum efficiency of perovskite/silicon tandem solar cells for a perovskite bandgap of 1.73 eV 

and a perovskite thickness ranging from 700 nm to 1500 nm. The rear side of the tandem cells is textured whereas the front side is 

either flat (left) or textured (right). The silicon bottom cell has a thickness of 100 µm 

 

 
Figure S19: Optical simulations of double-side textured perovskite/silicon tandem solar cells using GenPro4. Left: Variation of 

the perovskite’s bandgap for perovskite and silicon thicknesses of 700 nm and 280 µm, respectively. Right: Variation of the 

perovskite thickness for a perovskite bandgap of 1.68 eV and a silicon thickness of 280 µm 
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Table S4: Results of optical simulations of perovskite/silicon tandem solar cells with textured front and rear side. For perovskite 

thicknesses ranging from 700 nm to 1500 nm the ideal top cell bandgap to obtain current matching conditions (Eg,top,matched) is 

stated together with the corresponding current density, which is generated in both subcells (JPh,matched). The data were extracted 

for tandem solar cell with 100 µm and 280 µm thick silicon bottom cells. Additionally, the difference between the values for 280 

µm and 100 µm highlights are calculated. 

Perovskite 

thickness 

(nm) 

Textured front side 

100 µm Silicon 280 µm Silicon  

Eg,top,matched 

(eV) 

JPh,matched 

(mA cm-

2) 

Eg,top,matched 

(eV) 

JPh,matched 

(mA cm-

2) 

Difference 

Eg,top,matched,100- 

Eg,top,matched,280 

(eV) 

Difference 

JPh,matched,100- 

JPh,matched,280 

(mA cm-2) 

700 1.715 19.927 1.696 20.425 0.019 0.497 

800 1.726 19.946 1.708 20.439 0.018 0.493 

900 1.735 19.949 1.716 20.441 0.019 0.492 

1000 1.742 19.945 1.723 20.445 0.019 0.500 

1100 1.747 19.954 1.728 20.446 0.019 0.492 

1200 1.751 19.953 1.732 20.447 0.019 0.493 

1300 1.754 19.956 1.735 20.451 0.019 0.495 

1400 1.757 19.950 1.738 20.449 0.019 0.499 

1500 1.759 19.961 1.740 20.449 0.019 0.488 
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