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[bookmark: _Hlk139397999]Figure S1. XRD pattern of V2O5·1.6H2O dry gel film.
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Figure S2. XRD pattern of V2O5.
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[bookmark: _Hlk149331919]Figure S3. Left image: FESEM image of V2O5·1.6H2O dry gel film cross section. Right image: FESEM image of VCB film cross section.

[image: ]
Figure S4. SEM and EDS images of V2O5·1.6H2O dry gel films.
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[bookmark: _Hlk149335811]Figure S5. XPS full spectrum image of VCB film.
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Figure S6. CV curves of VCB films under different electrolytes.
The CV characteristics of the VCB films were tested in 1 M LiClO4, 1 M LiCl, 1 M NaCl, 1 M ZnCl2, and 1 M ZnSO4 as shown in Figure S6. The results show that the VCB films have high electrochemical activity and large charge/discharge capacity in 1 M LiClO4 / PC electrolyte. This is because the LiClO4 / PC electrolyte has a lower charge intercalation/deintercalation resistance and a smaller ionic radius[1]-[2][3][4].


Charge capacity calculation
According to the tested CV curves, the estimated baseline was removed by Iviumsoft to avoid the effect of the pseudo capacitance, and the charge capacity Q was subsequently calculated by the following equation[5]:

where ϑ is the scan rate, Vi is the initial scan voltage, Vf is the final scan voltage, and I is the current.


[image: ]
Figure S7. CV curve of V2O5 film at 2000 cycles, inset shows CV curve at 500 cycles interval.
The CV curve of the V2O5 film decreases very significantly for the first 1000 cycles, and is barely visible by 2000 turns.
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[bookmark: _Hlk149835826]Figure S8. Peak current versus scan rate of VCB film.
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[bookmark: _Hlk149388128]Figure S9. CA curve of V2O5 film.
The coloring time of V2O5 film was 9.2 s, and the bleaching time was 5.2 s.
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Figure S10. Physical diagram of V2O5 film with different colors at different voltages.
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[bookmark: OLE_LINK2]Figure S11. Visible-NIR transmission spectra of V2O5 films in the yellow (1 V), pristine (0 V) and blue (-1 V) states.
Figure S11 shows the optical transmittance variation of the V2O5 film in the three main states, with the film switching reversibly between blue-green-yellow, and the optical transmittance difference ΔTmax at 746 nm is 34.36%, much lower than the 68.82% of the VCB film. The CuBTC improves the modulation of the transmittance, indicating that the unique backbone structure in MOF contributes to reversible and sustainable light modulation, contributing to the optical modulation of the EC film.
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Figure S12. CIE spatial coordinate diagram of V2O5 film in different color states.
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