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Fabrication and magnetoelectric effect of novel ferromagnet/uncompensated
aligned multiferroics nanostructured composite thin films
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Abstract

Up to now, in addition to having well built
simple high vacuum sputtering system, we also
studied effect of experimental parameters,
including thickness of 50-300 nm; pressure of
5-50 mtorr; sputtering power of 80-180 W;
ratio of pressure of Ar and O, of 3:1-9:1; heat
treatment temperature of 300-600 °C; on the
structural evolution of BiFeOs (BFO) thin films
in this project. The experimental results show
that BFO phase is present for the thickness
larger than 300 nm on the amorphous glass
substrate. On the other hand, on the
Pt/Ti/Si0,/Si(100)  substrate, pure single
BiFeO; phase with perovskite (R3c) structure
could be easier to obtain for wide experimental
parameters, including thickness of 50-300 nm,
sputtering pressure of 5-15 mtorr, sputtering
power of 80-180 W, the ratio of pressure of Ar
and O, of 3:1-9:1; heat treatment temperature
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of 350-550 °C. The x-ray absorption analysis
showed that the volume fraction of high
valence of Fe ions increases with the increase
of the annealing temperature. Finally, the
vibrating sample magnetometer analysis
showed that no magnetic hysteresis loop is
observed for all samples measured at room
temperature and the maximum magnetic field
of I T.

Keywords: BiFeOs; films; Structural evolution.
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