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Scheme S1. Schematic illustration of the poly(amic acid) structure as a CNS precursor
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Scheme S2. Schematic illustration of the transfer-free process of the CNS using polymer and its use as
transparent film heater
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Figure S1. FT-IR spectra of precursor PAA film.
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Figure S2. (a, c, e, g) The deconvoluted XPS Cls and (b, d, f, h) Ols spectrum of the CNS
films derived from various polymer solutions.
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Figure S3. Two representative Raman spectra of CNS films with different thicknesses of
7.53-28.40 nm.
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Figure S4. Time-dependent temperature changes of the CNS films with different thicknesses
under a variety of applied voltages of 10-100 V.



