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Figure S1. Digital images of the W-films synthesized at different temperatures, shown in (a)
white background and (b) black background.
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Figure S2. Adhesion test of the film by scotch tape. Inset images correspond to the stylus

profiles with the mentioned thicknesses for the pristine film and the film after 15 numbers of
peel-off.
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Figure S3. The variation in areal capacitances of W-films synthesized at different
temperatures.
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Figure S4. AOD vs charge density plots to calculate coloration efficiencies (C.E.) of (a)
WT100, (b) WT200, (c) WT300, and (d) WT400.
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Figure S5. (a) Chronoamperometry curves and (b) bar diagram for switching times of W-
films synthesized at different temperatures.
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Figure S6. Transmittance spectra of the W-films synthesized at different temperatures for
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bleached and colored states.
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Figure S7. XRD patterns of the films (a) WT100, (b) WT400, (c) WT200, and (d) WT300
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with the respective JCPDS reference patterns.



Figure S8. Morphological variations through FESEM images of (a,e) WT100, (b,f) WT200,
(c,g) WT300, and (d,h) WT400 in low and high magnifications.
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Figure S9. Raman spectra of W-films synthesized at different temperatures.
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Figure S10. EDAX analysis through TEM for WT200.

Figure S11. Elemental mapping from TEM for WT200.
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Figure S12. Photographs of W-films vacuum-annealed for different times in colored and
bleached states.
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Figure S13. XRD patterns of the film WA120 with the respective JCPDS reference patterns.




Figure S14. Morphological variations through FESEM images of (a) WAO, (b) WA60, and
(c) WA120 in 30kX magnification.
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Figure S15. Variation in Raman spectra of W-films vacuum-annealed for different times.
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Figure S16. XPS Survey spectra for the samples (a) WAO and (b) WA60.
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Figure S17. XPS (a) survey spectrum, (b) Ols, and (b) W4f core-level spectra of WAA. The
table indicates the positions of different peaks from (b) Ols and (c) W4f spectra.
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Figure S18. Core-level XPS spectra of (a) Ols and (b) W4f for, after surface etching of the
sample WAG60.
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Figure S19. CVs at 50 mV/s scan rate of W-films vacuum-annealed for different times.
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Figure S20. Bar diagram for areal capacitances of W-films vacuum-annealed for different
times.
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Figure S21. Surface profiling thickness analysis for the samples (a) WW230, (b) WW345, (c)

WW502, (d) WW630, and (e) WW680. For all the tables in inset images, “Total ASH”
defines the thickness in nm.

Figure S22. Thickness measurements through cross-sectional FESEM images of (a) WW345,
(b) WW502, and (c) WW630.
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Figure S23. The transmittance spectra of the samples deposited in different thicknesses. The
table defines the optical modulations for all the samples with different thicknesses at two
wavelengths.
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Figure S24: Tauc plots for (a) WT100, (b) WT200, (c) WT300, and (d) WT400.
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Figure S25. Bar diagram for switching time of WW230, WW502, and WW680.
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Figure S26. The CV of the W-film deposited with optimized parameters at different scan
rates.
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Figure S27. XRD patterns of the NiO film, deposited at different temperatures.



Figure S28. (a) HRTEM, (b) SAED pattern, (¢c) HAADF-TEM image and corresponding
elemental maps for NiO film.
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Figure S29. Raman spectra of NiO film deposited at different temperatures.
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Figure S30. XPS survey spectrum of NiO film.

Figure S31. FESEM image of the NiO film at 1kX magnification.
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Figure S32. CV at 50 mV/s scan rate of NiO films, deposited at (a) different temperatures,
annealed for (b) different times, and deposited in (c) different thicknesses.
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Figure S33. Digital images in colored and bleached states of NiO films, deposited at the
temperature of (a) 300 °C, (b) 350 °C, and (c) 400 °C.
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Figure S34. (a) XRD patterns and (b) Raman spectra of NiO films, annealed at different

times.
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Figure S35. Surface profiling thickness analysis for the NiO films deposited with the
thickness of (a) 0.7 pm, (b) 1.2 um, and (¢) 1.7 pm.
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Figure S36. (a) Absorbance, and (b) Haze measurements for both WO; and NiO electrodes.
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Figure S37. Cycling stability test through chronoamperometry of (a) optimized W-film for
1000 cycles and (b) the optimized NiO film for 670 cycles.

Figure S38. The assembled complementary electrochromic device picture before filling the
electrolyte into it.
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Figure S39. Cycling stability test of the electrochromic device through measuring in-situ
transmittance spectra at 550 nm for 400 cycles.
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Figure S40. Galvanostatic charge-discharge curve at 0.1 mA/cm? and the corresponding

optical response at 700 nm of the electrochromic de

Complementary

Deposition method
Electrochromic Device | i

Optical modulation | Switching time

WO,/NiO E-beam evaporation 54.6% at 550 nm
T.=10s,
WO,/Nio Sol-gel 84% at 700 nm
T,=117s
Sputteri d chemical T.=10s,
WO,/Ni0 B s o 55% at 550 nm ‘
bath deposition T,=20s
T.=46s,
WO,/NiO Cathodic arc plasma 46% at 633 nm
T,=3.15s
f i o T.=10.1s5,
WO,/NiO Direct spray coating of 59.2% at 700 nm and [
precursor 67% at 550 nm T,=17.2s

Coloration efficiency

vice.

(/) Reference

153 1

55.2 2

87 3

90 4
102.7 at 700 nm and

81.6 at 550 nm Thiswork

Table 1: Performance comparison of direct spray-coated WO3/NiO based CECD with WO3-

NiO-based CECD using other coating methods.
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