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Fig. S1 (a,d) AFM images, (b,e) 3D AFM images and (c,f) corresponding height line-scan

profiles of AuUNPs-5 and AuNPs-3.
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Fig. S2 Absorbance curve of Bare ITO, ITO/AuNPs-1 and ITO/AuNPs-3.
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Fig. S3 The surface and 3D AFM images of (a, d) pure WQOs3, (b, €) AuNPs-1 /WOs3, (c, f)

AuNPs-3 /WO; films, respectively.
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Fig. S4 Cross-section SEM images of (a) pure WO;, (b) AuNPs-1 /WOQOs3, (c) AuNPs-3

/WOs; films.
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Fig. S5 (a) Full XPS profiles of pure WO3, AuNPs-1 /WOs3, and AuNPs-3 /WOj3 with the

WO; thickness of 150 nm. High-resolution XPS spectra of (b) O 1s in pure WQOs3,

AuNPs-1 /WO3;, and AuNPs-3 /WOj; films with the WOj; thickness of 10 nm and (c) Au

(a)

4f in AuNPs-1 /WO;5 and AuNPs-3 /WO; films.
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Fig. S6 3D KPFM images of (a) AuNPs-1 /WOj3 and (b) pure WOs.
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Fig. S7 (a) AFM images, (b) 3D AFM images and (c) corresponding height line-scan
profiles, (d) KPFM images, (e) 3D KPFM images and (f) corresponding surface

potential line-scan profiles of quasi-2D Au clusters/WOs film.
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Fig. S8 The transmittance spectra of bare ITO, ITO/AuNPs-1, ITO/AuNPs-0 /WOQOs3,

ITO/AuNPs-1 /WO; and ITO/AuNPs-3 /WO; films with air as the background.
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Fig. S9 Optical contrast at various wavelength of six AuNPs-1 /WOj; films and pure

WO; films.
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Fig. S10 Transmittance spectra of AuNPs-3 /WO3 in the colored and bleached states

under the potential of + 0.7 V (vs. Ag/AgCl).
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Fig. S11 In situ transmittance vs. time curves at 700 nm of six AuNPs-1 /WOj5 films.
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Fig. S12 Statistical diagram of response time and optical contrast of AuNPs-1 /WQ3;

and pure WOs; films.
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Fig. $13 (a) Transmittance vs. time curves of AuNPs-3 /WOj3 and current vs. time

curves of (b) AuNPs-3 /WO;, (c) WO3, and (d) AuNPs-1 /WO; under potential of +0.7

V (vs. Ag/AgCl) with 20 s intervals.
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$14 In situ transmittance vs. time curves at 700 nm of six pure WO; films.
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Fig. S15 In situ transmittance curves for 1000 EC cycles of 5 pure WO; films.
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Fig. S16 In situ transmittance curves for 1000 EC cycles of 5 AuNPs-1 /WOs; films.
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Fig. $S17 In situ transmittance curves of AuNPs-3 /WOs film for 1000 EC cycles .
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Fig. S18 CV curves of AuNPs-1 /WOjs film at different temperatures.
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Fig. S20 CV curves for (a) AuNPs-1 /WO; and (b) WO3 at the scan rate of 6, 8, 12, 24

mV s, respectively.



(a) (b)

40 1007
AuNPs-1/WO; [ , K.
20°C / ﬁ""mc_ﬂ‘ ) 804 2() ocw‘m
30d—0— 450 w .
4s°C / = 45°C
5 [ T0C / 5 607" 70°C /
£ 201 J = o] BB S
5 R=6.18 Qﬁ/ R,~44.98 Q@_/ ,/
T 009-!“-@'7 /32 - 20 - l—./— 4 < ,./I
0 ! i 0 ~"
0 10 20 30 40 0 20 40 60 80 100
7' (Q) 7' (Q)
(©) 20 (d) 20 ,
AuNPs-1/WO, i / WO, J,
—o— 95°C 4 95 °C d
151-e- 120°C // 151-a- 120°C -
~— ? ] —_ L]
S 101 R, ZW ‘/J/ S 10 R, ZW :T.
£ R, = R,
N —v\f—m~ d R,=2.63 Q N —\N‘—m' i
4 o 4 R,=11.54 Q
dl > dl
31 £° R2780 51
¥
0 0
0 5 10 15 20 0 5 10 15 20
7' (Q) 7' ()

Fig. S21 Nyquist Plots at temperatures (20-120 °C) of AuNPs-1 /WOQ; and pure WO;

films.
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Fig. S22 Statistical diagram of sheet resistance of ITO/AuNPs-1 and ITO films.
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Table S1 Performance comparison of noble metal-based electrochromic films.

. AT@ CE Preparation o Thickness L
EC films tu/t. (s) wavelength Flexibility Film size (cm) Ref.
(cm2 CY) Method (nm)
(nm)
spin-coating
NiO nanocrystals 2.91/1.77 41.5 %/550 114.7 no -- 3x2 S1
(dry:200°C)
two-step
WOj; nanotrees 2.64/7.28  74.7 %/630 75.35 solvothermal no 465 2x2.5 S2
(heating:180°C)
) dip-coating
Wedge-like WO; 5.0/3.4 25 %/550 35.5 no 350 1x1 S3
(180°C)
wo hell spin coatin
s core/she 15/21  67.7 %/800 101 Pih coating no 300 1x5 s4
nanorod (annealing:250°C)
hydrothermal
C-WO03/Cu 3.2/4.5 55.35 %/600 102.3 Y i o no 600 1x1 S5
(annealing:550°C)
co-axial
FTO/Au (20 nm)/TiO, 6.1/8.1 40 %/700 24 electrospinning no 400 1x1 S6
(annealing:550°C)
FTO/WO3-AuPRs seed-growth and
(NPs: 60 nm 3.0/4.4 70 %/630 88 electrodeposition no 850 1.5x3 S7

nanorods:20x80 nm)

(annealing:350°C)
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WO0s-Ag (13 nm)

WO; nanofilm
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WO3 @ N d—C0304

WO,

ITO/AuNPs-1 /W03

3.7/4.1

4.4/5.3

12.4/10.7

7.5/4.0

11.5/7.0
15/3

12.3/6.9

4.5/3.5

2.0/0.7

73.31%/700

39.65 %/632.8

69.7 %/700

77.4 %/580

83 %/633
54.9 %/630

79.3 %/600

66.1 %/633

60 %/700

64.5

74.2

72.5

101.7

68.3

61.1

107.3

40.5

187

(BE=680)

spin-coating
drop-casting
(annealing:60°C)
physical vapor
deposition
(annealing:375°C)
hydrothermal
(sealing:120°C)
solvothermal
(heating:180°C)
spin-coating
(annealing:300°C)
sputter deposition

electrodeposition

(annealing:450°C)
hydrothermal

(annealing:300°C)

E-beam Evaporation

(room temperature)

no

no

no

no

no

no

no

no

yes
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344

755

200

346

141

285
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150
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