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Fig. 2. Annealing cycles dependence of He, H, and MR ratio
for glass (7059)/NiFe(70 A)/Co(10 A)/Cu(35 A)/Co(15 A)
/NiFe(35 A)/NiMn(250 A) spin valve film.
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Fig. 1. Major and minor curves of glass (7059)/NiFe(70 AYCo(10 AYCu35 A)Co(15 AYNiFe(35 AYNiMn(250 A) spin
valve Film. H,, and H_ is the exchange coupling field and coercivity of the pinned layer. H; is interlayer coupling field between
the free layer and the pinned layer. H is coercivity of the free layer.
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Fig. 3. Annealing Cycles dependence of Hyy, Hy and MR
ratio for glass (7059)/NiFe(70 A)/Co(10 A)/Cu(35 A)/Co
(15 A)/NiFe(35 A)NiMn(250 A) spin valve film. The inset
is spacer Cu thickness dependence of Hiy, Her and MR ratio
for the spin valve films after 5th annealing cycles of post-
thermal treatment.
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Fig. 4. Schematic block diagrams for interface interdiffusion effect between Co and Cu layer and major and minor curves for
glass (7059)/NiFe(70 A)YCo(10 A)/Cu(t=30 A, 35 A, 40 A)Co(15 A)/NiFe(35 A)/NiMn(250 A) spin valve films.
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Annealing cycle number and nonmagnetic layer thickness dependences of interlayer coupling field (Hiy) and coercivity
(Hs) of free magnetic layer on NiMn alloy-spin valve films (SVF) were investigated. The SVF is Glass (7059)/Nig,Fe;o(70
A)Co(10 AYCu(t A)Co(15 A)/NigFeo(35 A)NipsMny5(250 AYTa(50 A) films, it were fabricated using the dc
sputtering method at different pinning layer thickness and nonmagnetic spacer thickness (Cu thickness; 30 A, 35 A, 40 A)
of NiMn alloy with 25 at.%. Ni In case that Cu thickness of SVF is 35 A and peak exchange coupling field (H.,) was 620
Oe, while coercivity H.=280 Oe and MR ratio showed 2.5%. As for Hi,cand Hy, every SVF increased up to the stabilized
values with the increase of annealing cycle number 15, which were H;, of 120 Oe and H of 75 QOe. The increase of H
with the annealing cycle number seems to be caused by the effective reduction of Cu layer thickness due to the increase of
interfacial mixing of Cu layer and Co layer. In addition, the H,, and H,s dependences of free NiFe layer by the interfacial
mixing effect were appeared the different aspects when Cu layer becomes more thinner and thicker than Cu layer thickness
of 35 A, respectively.



