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Fig, 1. Schematics of thermal magnetic stability test. (a) Applied field direction during heating and cooling for thermal test, (b)

Thermal test by using pulsed technique
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Table I. The variations of H,, and J; as a function of buffer layer materials and stacking sequence

structure stacking sequence H,, (Oe) Ji (erg/cm?)
Mn-Ir(20 nm)/Ni-Fe(10 nm)/Si 150 0.117
Top Mn-Ir(20 nm)/Ni-Fe(10 nm)/Cu(5 nm)/Si 160 0.125
Mn-Ir(20 nm)/Ni-Fe(10 nm)/Ta(5 nm)/Si 188 0.147
Mn-Ir(20 nm)/Ni-Fe(10 nm)/Cr(5 nm)/Si 173 0.135
Bottom Ni-Fe(10 nm)/Mn-Ir(20 nm)/Cu(5 nm)/Si 33 0.026
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Fig. 2. Temperature dependence on H,./H,, initial for Mn-Ir/
Ni-Fe exchange biased film.
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Table II. The variations of H,,, H, and grain size as a function of buffer layer materials

Structure Stacking sequence difrc:;rsziin) (g:) (g;)
Mn-Ir(20 nm)/Ni-Fe(10 nm)/Si 6~10 150 52
Top Mn-Ir(20 nm)/Ni-Fe(10 nm)/Cu(5 nm)/Si 7~12 160 47
Mn-Ir(20 nm)/Ni-Fe(10 nm)/Ta(5 nm)/Si 9~15 188 35
Mn-Ir(20 nm)/Ni-Fe(10 nm)/Cr(5 nm)/Si 13~17 173 34
Bottom Mn-Ir(20 nm)/Cu(5 nm)/Si 4~8 33 27
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Fig. 3. XRD data of Mn-It/Ni-Fe exchange biased multilayers.
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Fig. 4. Cross-sectional HRTEM micrograph of Mn-Ir(20
nm)/Ni-Fe(10 nm)/Cr(5 nm)/Si multilayers.
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The microstructure and thermal properties of the Mn-Ir/Ni-Fe exchange biased multi-layers with various buffer layers and
stacking structures have been investigated. The H,, and the T, depend on the Mn-Ir grain size at the interface between the
Mn-Ir layer and the Ni-Fe layer. The (111) preferred orientation of Mn-Ir/Ni-Fe on the T, buffer layer may promote the
values of J; and H,,. The samples which produce the Hex have the epitaxial relationship at the interface between the Mn-Ir
layer and the Ni-Fe layer due to the generation of misfit dislocation.



