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Fig. 1. M-H curves of NiFe(60 A) and Co(30 A) thin films grown on Cu(50 A)/Si(111, 4° tilt-cut) and Cu(50 A)/ glass
templates. (a) M-H curves along 4° tilt Si<112> direction on Cu(50 A)/Si(111, 4° tilt-cut), (b) M-H curves along Si<110>
direction on Cu(50 A) / Si(111, 4° tilt-cut), (c) M-H curves on Cu(50 A) / glass.
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Fig. 2. Comparison of measured and calculated M-H curves of NiFe(60 A)/Cu(100 A)/ Co(30 A) spin valve trilayer
films. Calculated M-H curves were obtained from the summation of measured M-H curves of NiFe(60 A) and Co(30 A)
thin films. (a) M-H curves along 4° tilt Si<112> direction on Cu(50 A/ Si(111, 4° tilt-cut), (b) M-H curves along Si<110>
direction on Cu(50 A)/Si(111, 4° tilt-cut), (c) M-H curves on Cu(50 &)/ glass.
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Fig. 3. Comparison of measured and calculated R-H curves in NiFe /Cu/Co spin valve trilayer films. Calculated R-H
curves were obtained from the simple models using the measured M-H curves of NiFe(60 A) and Co(30 A) thin films. (a)
R-H curves along 4°tilt Si<112> direction on Cu(50 A)/ Si(111, 4°tilt-cut), (b) R-H curves along Si<110> direction on
Cu(50 A)/Si(111, 4° tilt-cut), (c) R-H curves on Cu(50 A) / glass.
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Fig. 4. Schematic diagram of relationships between the measured R-H curve and magnetic properties of each magnetic

layer in NiFe / Cu / Co spin valve trilayer films.
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The relationships between R-H curves of gaint magnetoresistance (GMR) spin valve trilayer films and M-H curves
of each magnetic layer consisting of the trilayer films were analyzed and simple formula representing the relations
between the curves were suggested for theoretical analysis and study of magnetoresistance (MR) in those films,
especially where the MR is from the difference of coercivity. Using two kinds of NiFe/Cu/Co films, which had
been deposited on Cu(50 A)/ Si(111, 4 tilt-cut) and Cu(50 A)/ glass, R-H and M-H curves were measured and
compared with the calculated ones, which were obtained by appying the M-H curves of single NiFe and Co films,
deposited on the same substrates, to the previously reported single-domain and multi-domain models. The calcuated
ones were well consistent with the measured ones and the suggested simple relationships between R-H and M-H
curves are thought to be very useful for the deep understanding of MR behavior and the reasonable approach to

improve MR properties in GMR spin valve trilayer films.



