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Abstract: The in-plane uniaxial magnetic anisotropy of thin-film materials is intricately linked to high cutoff
frequencies. With the growing demand for high-integration electronic components, there is an increasing
need for thin-film materials with high in-plane magnetic anisotropy. In this study, FeCoNiMnHf high-
entropy soft magnetic thin films with varying Hf concentrations have been fabricated at room temperature
using constant-voltage electrodeposition technology. The influence of Hf concentration on the microstructure,
soft magnetic properties, and magnetic anisotropy of these high-entropy soft magnetic thin films is
thoroughly investigated. The results reveal that as the Hf concentration increases, the grain size of the thin
films expands from 240.94 nm to 383.36 nm, and the crystallinity improves from 11.68% to 24.72%.
Moreover, the in-plane uniaxial magnetic anisotropy field of the thin films rises from 47.846 X 10" A/m to
66.2074<10* A/m, and the saturation magnetization increases from 2.763<10* A/m to 10.630>X10* A/m.
The FeCoNiMnHf thin films exhibit outstanding magnetic properties at room temperature, indicating
significant potential for applications in areas related to high cutoff frequencies and magnetic anisotropy.
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Fig.2 SEM image and particle size histogram of FCNM(a) ,FCNMH1(b) ,FCNMH2(¢) ,and FCNMHS3 thin film
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