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Fig.1 Influence of sputtering power on the film deposition rate
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Fig.2 Influence of Ar partial pressure on film deposition rate

at different sputtering power
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Table 1 Sputtering pressure and corresponding mean free

path
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Table 2 Sputtering power and Ar partial pressure at the

corresponding maximum deposition rate
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P/Pa 1.33 1.33 2 2.67

Resistivity/puQ-cm
S
o

0.5 1.0 15 2.0 25
Ar Partial Pressure/Pa

B3 A LR R R R, A EEL R
FH =

Fig.3 Relationship between the resistivity of deposited tungsten
film and the sputtering pressure, the red dotted line is the

bulk resistivity of tungsten
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Fig.6 AFM images of films deposited under different sputtering pressures: (a) 0.67 Pa, (b) 1.33 Pa, (c) 2 Pa, and (d) 2.67 Pa
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Fig.7 XRD patterns of tungsten films deposited under different working pressures
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Influence of Sputtering Power and Gas Pressure on the Preparation of Tungsten
Films by DC Magnetron Sputtering

Xing Xiaoshuai, Liu Yingxia, Yu Xiaodong, Cheng Jingwei, Zhao Xiuchen, Nie Zhihua, Tan Chengwen
(School of Materials Science and Engineering, Beijing Institute of Technology, Beijing 100081, China)

Abstract: Using DC magnetron sputtering technology, a tungsten film was prepared on a Si substrate at room temperature. The
effects of sputtering power and sputtering pressure on the deposition rate, microstructure, and phase structure of tungsten films
were researched. Atomic force microscope, XRD, four-probe resistance measurement, profiler, etc. were used to characterize the
structure and electrical properties of the film. The results show that the deposition rate of the film is affected by the sputtering
power and the gas pressure. The deposition rate increases linearly with the increase of the power, and first increases to a peak and
then decreases with the increase of the gas pressure. The resistivity and surface roughness of the film depend on the sputtering
pressure, and increase with the increase of the sputtering pressure. The increase in the resistivity of the film may be caused by the
increase in the surface roughness. Under constant sputtering power, the formation of a-W mainly depends on the sputtering gas
pressure. All g-W phases are formed under high pressure, but for the sputtering power is large enough, under higher pressure, the
formation of some a-W phases will also be observed. The formation of the specific phase structure (a-W/g-W) in the tungsten film
is not only dependent on the deposition pressure, but also related to the sputtering power, which may be related to the energy of the
atoms incident on the substrate.
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