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Magnetoresistance Properties of Hybrid GMR-SV Films with Nb Buffer Layers
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The IrMn based GMR-SV films with three different buffer layers were prepared on Corning glass by using ion beam deposition and
DC magnetron sputtering method. The major and minor magnetoresistance curves for three different buffer layers beneath the
structure of NiFe(15 nm)/CoFe(5 nm)/Cu(2.5 nm)/CoFe(5 nm)/NiFe(7 nm)/IrMn(10 nm)/Ta(5 nm) at room temperature have shown
different magnetoresistance properties. When the samples were annealed at 250 °C in vacuum, the magnetoresistance ratio, the
coercivity of pinned ferromagnetic layer, and the interlayer coupling field of free ferromagnetic layer were enhanced while the
exchange bias coupling field did not show noticeable changes.
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Fig. 1. Configuration of three IrMn based GMR-SV films with
different buffer layers of Ta, Nb, and Nb;Al, respectively. Here, Nb;Al
layer is composed of super lattices of [Nb(1 nm)/Al(0.1 nm)] x 20.
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Fig. 2. Major MR Curves for the as-grown samples of with different buffer layers of (a) Ta, (b) Nb, and (c) Nb;AL
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Fig. 3. Minor MR Curves for the as-grown samples of with different buffer layers of (a) Ta, (b) Nb, and (c) Nb;Al.
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Fig. 4. Major MR Curves after annealing of the three samples with different buffer layers of (a) Ta, (b) Nb, and (c) Nb;Al.
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Fig. 5. Minor MR curves after annealing of the three samples with different buffer layers of (a) Ta, (b) Nb, and (c) Nb;Al.
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Table 1. Magnetic properties (exchange bias coupling field Hex (Oe), coercivity He (Oe), interlayer exchange coupling field H;, (Oe), and
magnetoresistance ratio MR (%)) of as-grown and post-annealed IrMn based GMR-SV films with Ta, Nb, and Nb;Al buffer layers.

Sample Annealing Hex (Oe) H. (Oe) Hc (Oe) Hix (Oe) MR (%)
0
type temperature Pinned Pinned Free Free
A As-grown 111 15 3.5 7.0 53%
(Ta buffer layer) 250 °C 97 10 4.7 5.0 6.8 %
B As-grown 105 11 3.7 4.0 52%
(Nb buffer layer) 250°C 75 20 3.0 3.5 5.7%
C As-grown 125 14 2.5 11 5.0%
(Nb;Al buffer layer) 250°C 95 5 3.5 34 6.0 %
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