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Experimental
Characterization
PerkinElmer FT-IR spectrometer Frontier (Frontier, Perkin Elmer, USA) were utilized to estimate the surface functional groups of different samples in the range of 4000–550 cm-1 at 64 scans with an average scanning rate of 2 cm-1. The density of the BC film was determined by dividing the sample weight by the sample volume as measured by a digital caliper.
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[bookmark: _Hlk139011002]
[image: ]
[bookmark: _Hlk127462270]Fig. S1 FTIR spectra of BC films with different wet-stretching: (a) spectra from 550 to 4000 cm-1 (b) spectra from 550 to 1500 cm-1.
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Fig. S2 The density of BC films with different wet-stretching.
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Fig. S3 The schematic diagram of the BC film fold and unfold.
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Fig. S4 The tensile strength of BC films after folding 100 times (BC-00-F, BC-20-F, BC-30-F, and BC-40-F represent the BC-00, BC-20, BC-30, and BC-40 after folding 100 times).

[bookmark: _Hlk137633498][image: ]
Fig. S5 Heating stability and repeatability of the P@AgNW@BC-7 film heater upon repeated driving voltages.
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