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multiferroic thin films in pulsed DC reactive sputtering method
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BiFeOs based thin films with ferromagnetism were fabricated by using a pulsed DC reactive sputtering method.
Guidelines on sputtering targets for fabricating the films are discussed in regard to obtaining high-quality BiFeOs
based thin films. By using a target with a low oxide content (low molar ratio of oxide) and thus good conductivity, it is
possible to suppress the charging and arc discharge on the surface of the target and enable high-energy sputtering. As
a result, high-quality BiFeOs based thin films with a high saturation magnetization were formed. By using a target
with a high oxygen content (including oxides with a high oxidation valence), the generation of oxygen vacancies that
degrade the ferroelectric properties is suppressed, and pinning sites that suppress domain wall movement are then
also suppressed. As a result, high-quality BiFeOs based thin films with good ferromagnetic properties could be

formed.
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Fig. 1 XRD profiles of Bi-Ba-Fe-O films on Ta/Pt layer

fabricated with various sputtering targets.
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Fig. 3 XRD profiles of Bi-Gd-Fe-Co-O films on Ta/Pt layer
fabricated with various sputtering targets.
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Fig. 4 M-H curves (red line: out-of-plane, blue line:
in-plane) of (Bi,Gd)(Fe,Co)Os film fabricated
with target G103.
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. 5 M-H curves (red line: out-of-plane, blue line:
in-plane) of (Bi,Gd)(Fe,Co)Os film fabricated
with target G104.

Transaction of the Magnetics Society of Japan (Special Issues) Vol.4, No.2, 2020

Electric polarization (uC/cm?)

-1000 -500 0 500

Electric field (kV/cm)

1000

Fig. 6 P-E curves of (Bi,Gd)(Fe,Co)Os film fabricated
with target G103.
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Fig. 7 P-E curves of (Bi,Gd)(Fe,Co)Os film fabricated
with target G104.
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