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Fig. S1. Heating function of the transparent reflective layer composed of indium tin oxide (ITO) and aluminum foil. (a) Schematic diagram of the absorber with a heating function. The brown region represents the aluminum foil. (b) Photograph of the ITO and aluminum foil samples; the red rectangle is the ITO and the long yellow strip is the aluminum foil glued to high temperature adhesives. Conductive silver paint is used to fix the ITO and aluminum foil. (c) Except for the aluminum foil pasted on the ITO surface, the aluminum foil is flexible and easy to connect to supply voltage for the ITO.
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Fig. S2. Different colors of the VO2 film at different temperatures. (a) VO2 film at room temperature (300.15 K); the color is dark blue-gray. (b) VO2 film at a temperature of 85 C; the color is dark green.
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Fig. S3. The Raman spectra of VO2 film at different temperatures between 303.15 K (room temperature) and 373.15 K (higher than the phase transition temperature) during the heating and cooling processes. The Raman peaks 193, 223, 309, 391, 496, and 611 cm−1 prove that the VO2 film used in this work is monoclinic phase VO2(M) at 303.15 K. The Raman peaks gradually weakened as the temperature rose, proving that monoclinic phaseVO2(M) was transformed to tetragonal phase VO2(R). The Raman peaks in the cooling process prove that the VO2 film exhibits reversible phase transition behavior.
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Fig. S4. The Raman spectra of VO2 film and patterned VO2 film at 303.15 K. The Raman peaks of the patterned VO2 film are identical to these of the VO2 film, which proves the fabrication process has negligible influence on the phase of the VO2 film.
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[bookmark: _Hlk108463194]Fig. S5. XPS spectra of the V2p and O1s core levels of the VO2 film. The C1s signal (284.6 eV) was used as the binding energy reference.
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Fig. S6. Normalized optical transmittance of the D-ITO sample measured using a Lambda 950 UV/VIS/NIR Spectrometer.
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Fig. S7. Shielding effectiveness of the D-ITO sample measured using a Keysight E5071C vector network analyzer.
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Fig. S8. Relationship between the conductivity of the ITO film and the maximum calculation absorption of the VO2 absorber in the 8–26 GHz band for the sheet resistance of the VO2 films is 36110 Ω·sq−1.
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Fig. S9. Equivalent transmission line model of the VO2 absorber
[image: ]
Fig. S10. The original photograph of the inset in Fig. 4(a), which is the photograph of the fabricated VO2 absorber sample.
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Fig. S11. (a) Photograph and (b) micrograph of the patterned VO2 film sample.
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Fig. S12. Micrographs of the fabricated VO2 absorber sample obtained using a 3D Measuring Laser Microscope OLS5000. 
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Fig. S13. Contour plot of the shielding effectiveness versus frequency and temperature of the fabricated VO2 absorber sample at a duty cycle of 10%. The shielding effectiveness is less than −40 dB in the entire tested temperature range of 303.15−524.85 K.
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Fig. S14. Measured reflection losses of the fabricated VO2 absorber and the D-ITO absorber at 303.15 K.
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Fig. S15. Temperature-dependent reproducibility experiments of the VO2 absorber. The solid line shows the data presented in manuscript. Dashed, dotted, and dash-dotted lines show the results of the measurement performed nearly one year later. Each color represents a specific temperature. The four groups of the measured results are almost coincident at the same temperature, proving the reproducibility of the temperature dependence of absorption.
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Fig. S16. Measured shielding effectiveness of the fabricated VO2 absorber in the Ku band. (a–c) Contour plots of the shielding effectiveness versus frequency and temperature of the fabricated VO2 absorber sample at the duty cycles of (a) 100%, (b) 50%, and (c) 20%.
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Fig. S17. Contour plots of the reflection loss versus frequency and temperature of the comparison absorber sample consisting of quartz glass and D-ITO (same as the VO2 absorber, only without the patterned VO2 film) during the heating process (a) and during the cooling process (b).
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Fig. S18. Contour plots of the reflection loss versus frequency and temperature of the comparison absorber sample (quartz glass of the same thickness and the Cu foil) during the heating process (a) and during the cooling process (b).



Note. S1 Simplification of the normalized characteristic impedances and propagation constant




For nonconductive dielectrics such as quartz glass, the electrical conductivityis nearly zero; therefore,, the normalized characteristic impedance can be simplified as, and the propagation constant can be simplified as.



For conductive dielectrics such as ITO,; therefore, the normalized characteristic impedance can be simplified as. The propagation constant can be simplified as.
[bookmark: _Hlk108449286][bookmark: _Hlk108449257]Note. S2 Solution procedure for the input impedance of the VO2 absorber












The equivalent transmission line model is shown in Fig. S2, The equivalent impedance of the patterned VO2 is same as in the transfer matrix method. The equivalent impedanceconsisting of the short circuit D-ITO and quartz glass transmission line can be calculated by , whereis the thickness of the quartz glass between patterned VO2 film and D-ITO,is the incident electromagnetic wave propagation constant,is the characteristic impedance of quartz glass (andare the absolute magnetic permeability and absolute permittivity of quartz glass, respectively). The input impedance of the VO2 absorbercan be regarded as parallel connection of impedanceand:.
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