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Fig.2 Structure of the Cu-SiO, nano-composite films
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Table 1 Main parameters of Cu-SiO, nano-composite
films
Ar flow/  Target Layer Working
mL min?  power/W number vacuum/Pa

Cu 40 20, 40, 60 20 7 0.3
SiO; 40 200 300 8 0.5

Layer Time/s
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Fig.3 XRD patterns of Cu-SiO, nano-composite films deposited

under different Cu target power at RT
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Fig.4 XRD patterns of the Cu-SiO, nano-composite films deposited

under different Cu target power at 300 'C
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Fig.5 XRD patterns of the Cu-SiO, nano-composite films
deposited under different Cu target power at 350 C

60W  Cu(L11)
*

Cu’(200) Cu 220

. [aow
=
K
=y
5
£

20W

e T

20 30 4b 50 60 70 80
2019

K6 400 C AR ThH Ji AL Cu-SiO g K & & I XRD & i
Fig.6 XRD patterns of the Cu-SiO, nano-composite films
deposited under different Cu target power at 400 C
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Fig.7 Optical absorption spectra of Cu-SiO, nano-composite

films deposited under different Cu target power at RT
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Table 2 Results of plasma resonance absorption peaks of

Cu-SiO; nano-composite films

20 W 40W 60 W
Temperature.

Alnm  Abs. Alnm  Abs. Alnm  Abs.
RT 592 0.22 635 0.35 709 0.77
300 C 599 0.48 630 1.09 667 1.74
350 C 591 0.32 626 0.80 664 1.47
400 C 589 0.5 627 0.93 658 1.50
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Fig.8 Optical absorption spectra of Cu-SiO, nano-composite

films deposited under different Cu target power at 300 C
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Fig.9 Optical absorption spectra of Cu-SiO, nano-composite

films deposited under different Cu target power at 350 C
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Fig.10 Optical absorption spectra of Cu-SiO, nano-composite

films deposited under different Cu target power at 400 'C
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Effects of Cu Target Power and Substrate Temperature on Phase Structure and Optical
Absorption Properties of Cu-SiO, Nano-Composite Films

Zhao Zhiming, Xing Shaomin, Zhang Guojun, Bai Lijing
(Xi'an University of Technology, Xi’an 710048, China)

Abstract: The Cu-SiO, nano-composite thin films with different Cu target powers and substrate temperatures were prepared by DC and
RF magnetron sputtering in an alternating deposition method. The phase structure and optical absorption properties of Cu-SiO,
nano-composite films were studied. The results indicate that with the increase of the Cu target power, the size of the Cu nanoparticles
increases, and the peak in the optical absorption spectra presents a red-shift. Due to the re-evaporation effect, the size of Cu nanoparticles
decreases and the peak exhibits a blue-shift with increasing of the substrate temperature. Compared with the films deposited at RT, the
films at different substrate temperatures display a clear surface plasmon resonance absorption peak in the visible band. Therefore, the Cu
target power and the substrate temperature significantly influence the crystallization states and optical absorption properties of the
Cu-SiO; nano-composite films.
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	1  实  验
	室温下，在MSP-300C双室多靶磁控溅射设备中，利用交替溅射的方法分别在n-Si和石英衬底上沉积Cu-SiO2纳米复合膜，磁控溅射仪器装置示意图如图1所示。SiO2靶和Cu靶的纯度为99.99%。薄膜沉积腔室初始真空度抽至8.0×10-4 Pa，溅射气体为99.99%的高纯氩气，工件架转速为50 r/min，衬底温度分别为室温、300、350和400 ℃，其它主要工艺参数如表1所示。

