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Figure 1 Schematic diagram of assembly of the electrochromic device.
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Figure 3 FE-SEM image of the surface and cross section of WO; film
(a, b) Ar:0, =70:10; (c, d) Ar:0, = 60:20; (e, f) Ar:0, = 50:30.
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Figure 4 UV-vis transmittance spectrum of the WOj thin film: (a) Ar:0,= 70:10; (b) Ar:0,= 60:20;
(¢) Ar:0,=50:30. The insert shows the digital photographs of the ECDs.
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Figure 5 In situ normalized transmittance for electrochromic devices:
(a) Ar:0,=70:10; (b) Ar:O, = 60:20; (c) Ar:0, = 50:30

1 B - S B v R B[]
Table 1 Response times for WO; films

Ar:0,=70:10 Ar:0,=60:20 Ar:0,=50:30
t./s 111.9 109.7 78.5
t,/s 117.0 86.8 93.9

%% CE bl F AR5 -

T
cE=29D " \oD = 10g] - (1)
Q/A T,

b, Q il i R T T FL T, A VLB ISR AR, AOD e AL B, T AT,
I3 N BB SRR — R K P A SRR S RE 2, I R B O R S —E
EHRAR,



%2 (I R#FLAMEZE) Advanced Ceramics, 2017, 38 (2): 142—149 - 147 -

B 6 AN [RGB A5 AT T ) 46 110 Ve 2 24 s A1 P ' 8 P AR A A il 9 N, P i 5 2 1) 7
L2 . H AR HE 2 A CR T A 4 Bl B A F B A g R 3 R . EE L
N 70: 104 60: 20 A1 50: 30 I il 4 (1 TS ZH B 1A 2 35 (AR 40 33N 76.7 em®/C 82.9 cm’/C A1l
54.2 em’/Co HAPGARELN 60: 20 I BT % vHE ) 35 €00 0 20 Y Sk i T A 795 7 38 65 T 41 5% 1) Pl 3048
AR, X E RN TE I S T % R G A L 70: 10 B B % AR R R A, i LR
S ECR AL A 50: 30 B FTH s T, R AE AR R R R S T EE S N/, B E
KEVE B PR ST, R A K e A HITa .

0.41(a) 0“,’_(b)
CE = 76.7 cm%C CE = 82.9 cm?C
0.2 02h
3 3
% 0.0¢ <
01F -
02r
: . . 00 s . . .
0.000 0.005 0.010 0.000 0.002 0.004 0.006
Charge density / C-cm™2 Charge density / C-.cm2
0.2
(c)
CE = 54.2 cm?C
0.1F
[a)
9
0.0

0000 0002 0004 _ 0006
Charge density / C.cm2

Bl 6 BB 65 25 1 B 0 25 B A (0B I U N\ B AR 2 B R A e £
Figure 6 OD variation with respect to the charge density for electrochromic devices
(a) Ar:0,=170:10; (b) Ar:O, = 60:20; (c) Ar:0, = 50:30
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Effects of Process Parameters on the Electrochromic
Properties of WO; Films Prepared by Magnetron Sputtering

TANG Quan-Feng, LI Hai-Zeng, WANG Hong-Zhi, ZHANG Qing-Hong,
LI Yao-Gang, CHEN Pei

Engineering Research Center of Advanced Glasses Manufacturing Technology, College of Materials
Science and Engineering, Donghua University, Shanghai 201620, China

Abstract: In this paper, WO, films for electrochromic devices were prepared by magnetron
sputtering. The phase composition, microstructure and electrochromic properties were characterized
by X-ray diffraction (XRD), field emission scanning electron microscope (FE-SEM) and
ultraviolet-visible spectrophotometer (UV-Vis). The results showed that WOs; films prepared at the
sputtering pressure of 2 Pa and argon/oxygen ratio of 60:20 were suitable for the intercalation/
deintercalation of ions, and the electrochromic devices prepared by this thin film showed maximum
range of modulation, the shortest fade time, and the coloring efficiency reached to 82.9 cm?/C.

Keyword: Magnetron sputtering; WOj5 thin film; Electrochromic device; Ar/O, ratio



