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Fig.1 Electrochromic equipment 
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Fig.2  Spectrum of the changed color in the electrochromic processing: (a) transparent, (b) blue, (c) blue dark, (d) blue dark, (e) light blue, 

(f) very light blue 
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Fig.3  Cyclic voltammetry of WO

x

-Mo thin films with different 

content doped with Mo: (A) 7.6%, (B) 10.4%, (C) 13%, 

and (D) 15.4% 

 

� ���WO

x

-Mo �����	
��
���

Table 1  Reversibility and charge quality of WO

x

-Mo film 

Content doped with Mo, ω/% Q

c

/Q

a

(%) (Q

a

�Q

c

)/
10

-3

 

7.6 51.2 2.4 

10.4 38.3 3.7 

13 23.6 4.9 

15.4 33.7 5.7 

����������	�
��
������

	��
�����
������	��
���

����� 3 	 C-V ��� ������!���

�"#$"�%&�'� Q

a

! Q

c

�(�� Q

c

/Q

a

)*

+,-	�./

[2]

�0� Q

a

1Q

c

)*�23,-4	

56'�7 189+ Q

c

/Q

a

: Q

a

1Q

c

0�	;<=��

>7 1�?@9�ABCD	�./EFG�H��2

	56'BI��256'J	�./G��256'

K	�./L�MNO�,-3PQRS4TB��U

VW	 Li-OXYZB[\I]�H^ Li-OXYZ�?

_`�a!ba	cd�efghK'�2ij��

[9]

�

kl�3mn Li-O XYZ��,-4op3qW�2

ij�r�256st,-	�./uL� 

����������

vw�xYy
,-PQ/zQ��{&��X

|	�x�� 4
F} Mo~�'	 WO

x

-Mo,-	

CA �����, ��x3 0~10 s �x�,-
PQ

|�3 10~20 s �x�,-
zQ|�3PQ|��

�����B��|�XY	���|F��p��

ba!�ba�������B�K	�����R�

�P��KJ�Pba	������}��3zQ

|�������B��|�XY	���|F��

p��ba!�ba�����)w�����B� 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

� 4  �� Mo���	 WO

x

-Mo��	 CA
� 

Fig.4  CA curves of WO

x

-Mo thin films with different content doped with Mo: (a) 7.6%, (b) 10.4%, (c)3%, and (d) 15.4% 
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Fig.5  The coloring time of WO
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-Mo thin films with different 

content doped with Mo 
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Fig.6  The bleaching time of WO
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-Mo thin films with different  

content doped with Mo 
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Electrochromic Properties of WO

x

-Mo Thin Films on Polyethylene Terephthalates Soft 

Substrate 

 

Fan Yun, Tang Wu, Weng Xiaolong, Deng Longjiang  

(State Key Laboratory of Electronic Thin Films and Integrated Devices, University of Electronic Science and Technology of China, 

Chengdu 610054, China) 

 

Abstract: WO

x

-Mo thin films have been deposited on the ITO/PET substrates by RF magnetron sputtering. The electrochromic properties 

of films were investigated by cyclic voltammetry (C-V) and chronoamperometry (CA) methods. It is found that the maximum of oxidation 

current increases and the oxidation peaks move to plus potential with increasing Mo doping concentration. Furthermore, the coloring 

response time decreases and the bleaching response time increases with increasing Mo doping concentration in the experimental range. For 

the film doped 15.4% Mo, the oxidation current reaches the maximum and the coloring response time is 4.53 s, the bleaching response time 

is 9.8 s. Not all the samples exhibit good reversibility due to the charge left in the film. The best reversibility is 51.2 % in the WO

x

 film 

doped 7.6% Mo.  

Key words: electrochromism; magnetron sputtering; WO

x

-Mo film 
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