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Fig.1  XRD patterns of the ZrW
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Fig.2  SEM image of cross section of pure ZrW
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Fig.3  XRD patterns of the thin films annealed at different  

temperatures 
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Fig.4  XRD patterns of the thin films annealed under different  

atmospheres of the oxygen at 730 � 
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 5  �������� SEM�  

Fig.5  SEM images of the thin films: (a) as-deposited; (b) 

deposited on the quartz and annealed at 750 �; (c) 

deposited on the silicon substrate and annealed at 750 

�; and (d) annealed at 1200 � 
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Fig.6  Locally magnified XRD patterns of cubic ZrW
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Effects of Post-Deposition Annealing on ZrW
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 Thin Films  

by Radio Frequency Magnetron Sputtering 

 

Liu Hongfei, Zhang Zhiping, Cheng Xiaonong 

(Jiangsu University, Zhenjiang 212013, China) 

 

Abstract�

��

�The ZrW

2

O

8

 thin film of negative thermal expansion (NTE), as a novel functional material, has various potential applications in 

optics, microelectronics and micro-machine. The ZrW

2

O

8

 thin films were deposited on different substrates by RF magnetron sputtering 

with pure ZrW

2

O

8

 ceramic as target. The performance of target and the effects of post-deposition annealing temperature, atmosphere and 

substrate on the microstructure and morphology of the ZrW

2

O

8

 thin films were investigated by X-ray diffraction (XRD) and scanning 

electron microscopy (SEM). The results indicate that the target is compact and composed of pure ZrW

2

O

8

. The as-deposited ZrW

2

O

8

 film 

shows an amorphous phase. The ZrW

2

O

8 

film with preferred orientation can be prepared in oxygen atmosphere by annealing at 730 �, the 

trigonal ZrW

2

O

8

 film can be prepared by annealing at 750 �, and the cubic ZrW

2

O

8

 film can be prepared in a sealed cell at 1200 �, and 

the negative thermal expansion coefficient of the resulting cubic ZrW

2

O

8

 film is –14.47×10

-6

 K

-1

 in the temperature range from 15 � to 

700 �. With the increase of annealing temperature, some holes and deficiencies appear in the surface of films. 

Key words: ZrW

2

O

8

; thin film; magnetron sputtering; annealing; negative thermal expansion 

 

Biography: Liu Hongfei, Candidate for Ph. D., School of Material Science and Engineering, Jiangsu University, Zhenjiang 212013, P. R. 

China, Tel: 0086-511-8897006, E-mail:sykt79@ujs.edu.cn 


