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Abstract

With the rapid development of science and society and the mutual cross-penetration between vari-
ous disciplines, a single ferroelectric film or magnetoelectric film has been difficult to meet the cur-
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rent application requirements, so high-performance multiferroic magnetoelectric composite films
have received more and more attention, not only integrating room-temperature ferroelectricity and
ferromagnetic ordering and even integrating novel magnetoelectric coupling effects. In this paper,
Bio.oCeo.1Feo.9Zno.103 (BCFZO) film with excellent ferroelectricity and NiosZnosFe204 (NZFO) film with
excellent ferromagnetism were prepared by the sol-gel method and the rapid annealing process, and
the composite of ferroelectricity of BCFZO and ferromagnetism of NZFO were utilized to compose a
2-2 type magnetoelectric composite film. The microstructure and crystal structure of the films were
also investigated by XRD and SEM techniques, and finally the ferroelectricity and ferromagnetism of
the composite films were tested by using ferroelectric tester and comprehensive physical property
testing system, which provided a new high-performance magnetoelectric composite film for the ap-
plication of multiferroic materials.
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Figure 1. Shows the XRD pattern of NZFO/BCFZO magnetoelectric composite film
1. /3 NZFO/BCFZO HiB 8 &8 RH) XRD [Ei%

Figure 2. Microscopic morphology of BCFZO layer and NZFO layer: (a) BCFZO layer, (b) NZFO layer
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Figure 3. Shows the electric hysteresis loops of BCFZO films and NZFO/BCFZO composite films
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Figure 4. (a) Shows the hysteresis loops of BCFZO films, (b) Shows the hysteresis loops of NZFO and NZFO/BCFZO
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Figure 5. In-plane magnetoelectric coupling effects in NZFO/BCFZO samples
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