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Fig, 1. Magnetization curves of Mn-Ir(20 nm)/Ni-Fe(10 nm)/
buffer(5 nm)/Si and Ni-Fe(10 nm)Mn-Ir(20 nm)/buffer(5 nm)/
Si multilayers, shown the H,. and H, in (a) and (b}, respec-
tively.
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Fig. 2. The XRD patterns of Top and Bottom structure with
various buffer layers,
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Photo 1. Cross-sectional HRTEM micrographs of Mn-Ir(20
nm)/NiFe(10 nm)/Zr(5 nm)/Si multilayers.

LiTe
Photo 2. Cross-sectlonal HRTEM micrograph of Mn-Ir(20
nm)/NiFe(10 nm)/Si multilayers.

Photo 3. Cross-sectional HRTEM mlcrograph of Mn Ir(20
nm)/NiFe(10 nm)/Cu(5 nm)/Si multilayers.
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Photo 4. Cross-sectional HRTEM mlcrograph of Zr(5 nm)/
NiFe(10 nm)/Mn-Ir(20 nm)/Si multilayers.
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Table I. The variations of roughness and peak-to-valley of Mn-Ir contained multilayers

sample number stacking structure RMS roughness (nm) | peak-to-valley (nm)
#1 Mn-Ir(20 nm)/Ni-Fe(10 nm)/Si 0.189 1.61
#2 Mn-Ir(20 nm)/Ni-Fe(10 nm)/Cu(5 nm)/Si 0.267 322
Top Structure # Mn-IrEZO nm)/Ni-Fe(10 nm)/Ta(s nm)/Si 0.174 1.36
#5 Mn-Ir(20 nm)/Ni-Fe(10 nm)/Zr(5 nm)/Si 0.135 097
#7 Ni-Fe(10 nm)/Mn-Ir(20 nm)/Si 0.163 1.52
Bottom Structure #8 Ni-Fe(10 nm)/Mn-Ir(20 nm)/Cu(5 nm)/Si 0.248 4.0
#10 Ni-Fe(10 nm)/Mn-Ir(20 nm)/Ta(5 nm)/Si 0.191 1.85
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The Exchange Anisotropy and Microstructure of Mn-Ir/Ni-Fe Multilayers
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The magnetic properties and the microstructures of the Mn-Ir/Ni-Fe multilayers with various stacking structures and
buffer layer materials have been investigated. The (111) texture of Mn-Ir/Ni-Fe was observed in the top structures with Ta,
Zr, or Ti buffer materials. However, all Mn-Ii/Ni-Fe mutilayers with top structures exhibit high H,,, regardless of the (111)
preferred orientation of Mn-Ir film. The samples whose high H,, observed grain-to-grain epitaxial tendency and the large
grain of Mn-Ir film at the interface. It can be explained that the H,, does not depend on the (111) texture of the Mn-Ir film
and the interface roughness, but depends on the grain size of the Mn-Ir film and the morphology of the interface between the
Mn-Ir and the Ni-Fe grains, and the H, depends on the the interface roughness between the Mn-Ir and the Ni-Fe films.



