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Table 1 Magnetron sputtering process parameters of BiFeOs3

and SriyLaxFe12.xCoxO19

Sample Pressure/Pa O:Ar  Power/W Time/h

BiFeOs 15 10:30 100 4
SrixLaxFe12xCoxO19 1.0 2.5:100 110 4
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Fig.1 XRD patterns of Sri«LaxFei2.xC0x019 monolayer film
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Fig.2 XRD patterns of BiFeOs/Sri.«LaxFe;2xC0ox0O19 composite

film
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Fig.3  BiFeOs/SrixLaxFe12-«CoxO19 film composite structure

diagram
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Fig.4 SEM morphologies of SrixLaxFe12.«CoxO19 single-layer film surface: (a) x=0, (b) x=0.1, (c) x=0.2, (d) x=0.3; SrFe12015 cOmposite

film surface (e) and the cross section (f) of composite film
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Fig.6 Comparison chart for BiFeO3/SrFeOq film hysteresis loop
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Fig.7  Comparison chart for Sri4LasFei2.xCoxO19 monolayer

hysteresis loop
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film hysteresis loop
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Fig.9 Changes of coercivity and remanence ratio for
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Table 2  Residual magnetization of SrixLaxFe;2xC0xO1g
monolayer  and BiFeOs/Sri«LaxFe12.«CoxO19
composite film, M, (A m*/kg)

x=0 x=0.1 x=0.2 x=0.3
Monolayer 196 85 68 50
Composite film 58 49 25 19
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Preparation of BiFeO;/Sr La,Fe;»,.«C0,0.9 Composite Films by Magnetron Sputtering
and Their Magnetic Properties

Gu Zhengfei, Li Zhenxin, Jiang Minhong, Li Lin, Du Yusong, Yu Sili, Pan Kuang, Zhao Guanggian
(Guilin University of Electronic Technology, Guilin 541004, China)

Abstract: BiFeO; (BFO) and SriyLaxFei2-xCox019 (x=0~0.3) monolayer films and 2-2 BiFeOs/SriLaxFe12.xCox019 Stacked composite
films were prepared on the P-type <100> Si-based substrates by magnetron sputtering at room temperature. The microstructure, surface
morphology and magnetic properties of thin film samples were investigated by X-ray diffraction (XRD), scanning electron microscopy
(SEM) and a comprehensive test system (PPMS) of material properties, respectively. The results indicate that with the increase of x, the
coercive force of SrixLaxFe12.xC0xO19 monolayer increases after small decrease, residual magnetism ratio does not change at first and then
increases, while the residual magnetization is always reduced. When x = 0.3 the coercive force and the residual magnetism ratio reach the
maximum value of 491 kA/m and 0.69, respectively, and the residual magnetization reaches the minimum value of 50 (A m?)/kg. The
coercive force and residual magnetism ratio of the composite film decrease after the first increase, while the residual magnetization is
reduced. At x = 0.2 the coercive force and residual magnetism ratio reach a maximum value of 425 kA/m and 0.73, respectively. When x =
0.3 the coercive force and the residual magnetism ratio decrease significantly to 171 kA/m and 0.4, respectively, and the residual
magnetization in this case is the minimum value of 19(A m?)/kg.

Key words: magnetron sputtering; composite film; surface topography; magnetic property

Corresponding author: Jiang Minhong, Professor, School of Materials Science and Engineering, Guilin University of Electronic
Technology, Guilin 541004, P. R. China, Tel: 0086-773-2291909, E-mail: jiangmh@guet.edu.cn



