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Investigation of structural and magnetic properties of Fe[Fe/Cr]n thin films
produced by the DC/RF sputtering method

Abstract

Multilayers of ferromagnetic and non-magnetic thin films are vital because of a very large magnetoresistance effect in small magnetic
fields. In this study, multilayer thin films of iron/chromium in the form of Fe[Fe/Cr]n with n = 15, 30, and 45 were prepared by
DC/RF sputtering. Additionally, Fe[Fe/Cr]n was deposited at a substrate temperature of 450 °C. X-ray diffraction patterns confirmed

the thin film with a crystalline structure of iron with (110) and (200) planes. The nanostructured surface of the layers is evident in
scanning electron microscopy images. Two-dimensional and three-dimensional atomic force microscopy images showed the surface
morphology and roughness. Using magnetic remanence curves, the relationship between the thickness, number of layers, and
roughness of the Fe/Cr multilayer structure and the thin iron layer was investigated. The highest magnetic coercivity is 101 Oe for
the thin film Fe[Fe/Cr]45-450, which is 38 Oe for Fe[Fe/Cr]45 deposited at ambient temperature. Magnetic force microscopy reveals
the 180° domain with the behavior of the Nile wall for Fe[Fe/Cr]s-450.

Keywords: Thin film, Sputtering, Giant Magnetoresistance, Magnetic properties, multilayer of iron/chromium
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