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Fig. S1 Thickness measurement of silicon wafers used in actual three-point bending tests, correspond to 110 μm, 100 μm, 75 μm, and 55 μm, respectively, all measured thicknesses fall within the tolerance range.
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[bookmark: OLE_LINK1]Fig. S2 Cross-sectional SEM morphologies of pyramid on large and small textured silicon surface, the size difference is quite noticeable.
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Fig. S3 Load-Displacement Statistical Distribution of Silicon Wafers with Different Thicknesses and Different Texturing Durations.
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Fig. S4 Statistical distribution of pyramid sizes on textured silicon surfaces at different etching durations.
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Fig. S5 The statistics of pyramid heights on silicon surfaces at different etching times, showing an upward trend.
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[bookmark: _Hlk216635077]Fig. S6 Schematic diagram of etched silicon substrate structure.




Fig. S7 Three-point bending results for SHJ cells with annealing times of 360s and 420s.
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Fig. S8 Surface SEM morphologies of perovskite deposited on various textured silicon.
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Fig. S9 PLQY (photoluminescence quantum yield) vs. QFLS (quasi-Fermi level splitting) based on substrates with different etching durations.
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[bookmark: _GoBack]Fig. S10 J-V curves of tandem devices based on substrates with different etching durations.
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