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Search and fabrication of high functional multiferroic films

for novel magnetic devices driven by electric field

WIERFEE ARFISESBE TR Wede S
Satoru Yoshimura
Magnetization reversal by elecEtric field is a prospective technology for future magnetic devices
due to its lower power consumption. Multiferroic materials with ferromagnetism and
ferroelectricity have garnered attention as candidate materials in electric—field driving
magnetic devices. (Bi,Ba,)FeO; and (Bi,La,) (FeqCoo 95)0s multiferroic thin films were fabricated
by a pulsed DC reactive sputtering. A low pulse frequency (long time for sputtering OFF) and a
high sputtering power (high—energy deposition) were effective for the acceleration of the
crystallization of the multiferroic phase owing to the enhancement of the surface diffusion of
sputtered atoms on the substrate surface. The saturation magnetization of the (Biy sBao so)FeOs
film was very high value of approximately 90 emu/cm’. In previous study, we fabricated typical
Big sBag sFe0; film by using an RF sputtering method. However, the saturation magnetization was
approximately 60 emu/cm’. The saturation magnetization of the (Bigalaosy) (Feo7Co0.25)0s film was
approximately 75 emu/cm® and the coercivity of parallel to film plane and perpendicular to film
plane was very high of approximately 2.5 and 4.0 kOe. The (Big slaose) (Feo 7C00.95) 05 film was applied
an electric field to create a magnetic domain. Magnetic force microscopy analysis of this film
confirmed that the magnetic domain with the minimum size of 300 nm was generated by applying
only a local electric field. These indicate that fabrication by the pulsed DC reactive sputtering
and optimization of element for replacement are effective to obtain high functional multiferroic
thin Films. These multiferroic films described here are expected to be useful for electric—field—
driven magnetic devices.
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