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Thermal Stability of IrMn/CoFe Spin-Valves for Giant Magnetoresistive Heads
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The thermal stability of the pinned layer magnetiza-
tion of IrMn/CoFe spin-valves, compared with PtMn/
CoFe spin-valves, was investigated by measuring a
decrease in unidirectional anisotropy (Hus) after an-
nealing at various temperatures under a large applied
magnetic field of 5 kOe, which can perfectly reverse the
magnetic moment direction of the pinned layer. The
high Hu, is obtained at above 6 nm IrMn film thickness
for the IrMn spin-valves and at above 20 nm PtMn film
thickness for PtMn spin-valves at room temperature.
Good thermal stability can be obtained for both spin-
valves. The pinned layer magnetization of IrMn spin-
valves is found to be very stable under the opposite
applied magnetic field at temperatures below 150°C,
though the blocking temperature of the IrMn/CoFe
spin-valves is about 300°C which is lower than that of
the PtMn/CoFe spin-valves and the Hyy of the IrMn
spin-valves is also smaller than that of the PtMn spin-
valves.

Key words: spin-valve GMR head, IrMn antiferro-
magnetic film, CoFe spin-valve film, unidirectional an-
isotropy, blocking temperature, thermal stability, cor-
rosion resistance, pinned layer, free layer, fcc structure
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Fig. 1 Structure of IrMn/CoFe spin-valve GMR
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Fig. 2 Readout principle of spin-valve GMR.
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Fig. 3 Relationship between XRD intensity/film
thickness and Ir concentration in as-deposited Ir—
Mn single-layer films on thermally oxidized Si
(100) substrates.

Fig. 4 TEM image and diffraction pattern of
as-deposited Ir-Mn single-layer film on thermally
oxidized Si(100) substrate.
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Fig. 5 Ir concentration dependence of unidi-
rectional anisotropy (H(.) and blocking temper-
ature (7T's) for IrMn/CoFe spin-valve films.
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Fig. 6 Dependence of unidirectional anisotropy
(Hca) on  antiferromagnetic film thickness for
as-deposited IrMn/CoFe spin-valve films, an-
nealed PtMn/CoFe spin-valve films and PtMn
bilayer films of ref. 14.
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Fig. 7 Dependence of blocking temperature (75g)
on IrMn film thickness for IrMn/CoFe spin-valve
films.
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Fig. 8 Temperature dependence of unidirec-
tional anisotropy (Hua) for annealed IrMn (7 nm,
12 nm)/CoFe spin-valve films. (1) Hys vs. temper-
ature, (2) Hya/Hua (initial) vs. temperature. The
inserted figure in (1) is the temperature
dependence of unidirectional anisotropy (Hv ) for
an annealed PtMn (30 nm)/CoFe spin-valve film.
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Fig. 9 Relationship between annealing temper-
ature and unidirecticnal anisotropy (Hua) after
annealing in magnetic field of the opposite
direction with Hya for IrMn (5.5 nm, 7nm, 12
nm)/CoFe spin-valve films and PtMn (30 nm)/
CoFe spin-valve film. (1) Hca at room temper-
ature vs. temperature (2) Hca/Hy, (initial) wvs.
temperature.
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Fig. 10 Differential curve of Hua vs. temperature
relationship of IrMn (12 nm)/CoFe spin-valve film
shown in Fig. 9(1), and modeling image for
variation of unidirectional anisotropy (Hua).
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