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Abstract We have investigated the magnetic domain structure and the thermal stability of magnetotransport
properties of IrMn biased spin-valves containing Co, CoFe and NiFe. The magnetic domain structures were
imaged using a magneto-optical indicator film(MOIF) technique. To investigate the thermal stability,
magnetoresistance(MR) was measured at annealing temperature(Tany) and room temperature(Tgrr) followed by
the annealing. Domain imaging reveal that the increase of annealing temperature led to changes in the
exchange coupling between the two ferromagnet(FM) layers through nonmagnetic layer rather than between
FM and antiferromagnet. unlike the NiFe biased IrMn spin valve with large domains, MOIF pictures of Co
and CoFe biased IrMn spin valve structures show the formation of many small microdomains. The magnetic
structure, as revealed by the domain images, appeared unchanged while the MR dropped dramatically. From
the combined giant magnetoresistance(GMR) and MOIF results, it was apparent that the decrease of MR ratio
was not related to the spin valve magnetic structure up to about 350°C(Tgy).
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Table 1. Magnetic properties and MR ratios in as-deposited
spin valve with different ferromagnetic layers.

FM layer MR % He, (Oe) Hi, (Oe) Hc (Oe)
Co 9.6 176 10 25
CoFe 6.6 171 12 24
NiFe 4.51 318 20 13
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Fig. 1. MR curves in Co-SV at (a) annealing temperature
(Tann) and (b) room temperature followed by the annealing
(Trr)-
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Fig. 2. MR curves in CoFe-SV at (a) annealing temperature
(Tann) and (b) room temperature followed by the annealing
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Fig. 3. MR curves in Py-SV at (a) annealing temperature
(Tann) and (b) room temperature followed by the annealing

(Tkr).
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Fig. 4. MR ratios of Si/Ta(5 nm)/FM(3 nm)/Cu(2.5 nm)/
FM(3 nm)/IrMn(10 nm)/Ta(5 nm) films measured at (a)
annealing temperature(Tany) and (b) room temperature
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Fig. 5. Hysteresis loop (top) and MOIF images of the domain
structure (a)~(h) taken during the magnetization reversal of as-
deposited Co-SV.
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