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Fig. 1. Variation of H., with anti-ferromagnetic layer

thickness in glass/ CrAlt A)/NiFe(d0 A)/Cu(40 A)/

NiFe(40 A) spin valves.
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Fig. 2. X-ray diffraction patterns of glass / CrAl(t A)/ NiFe
(40 A)/ Cu(40 A) / NiFe(40 A) spin valves.
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Fig. 3. Variation of Hex and MR ratio (%) with pinned
layer thickness in glass / CrAl600 A)/NiFe(t A)/Cu(40
A)/ NiFe(40 A) spin valves.
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Fig. 4. Hysteresis loops with various pinned layer thickness in glass / CrAl(600 A)/NiFe(t A)/Cu(40 A)/NiFe(40 A)

spin valves.
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Fig. 5. Dependence of MR ratio (%) on the non-mag-
netic layer thickness in glass / CrAl(600 A)/ NiFe(50 A)/
Cu(t A)/ NiFe(40 A) spin valves.
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Fig. 6. Dependence of MR ratio (%) on the free layer
thickness in glass / CrAl(600 A)/NiFe(50 A)/Cu(40 A)/
NiFe(t A) spin valves.
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Fig. 7. Variation of H., and MR ratio (%) annealing tem-
perature (°C) in CrAl and FeMn spin valves.
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Fig. 8. Variation of H.x and MR ratio (%) vs time in CrAl and FeMn spin valves.
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Fig. 9. SEM micrographs of CrAl and FeMn spin valves after 5 and 15 days in chamber. (a), (b) CrAl spin valves (c), (d)
FeMn spin valves.
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The magnetic properties, thermal stability and anti-corrosion properties of CrgAly, spin valves mulitilayers were
studied. It was found that the magnetic properties of CrgAl, spin valves depend on the thickness of
antiferromagnetic, ferromagnetic and non-ferromagnetic layers. Exchange coupled field (H,,) and magnetoresistance
ratio (%) showed the largest value of 20 Oe, 2 % in glass / Crs,Al (600 A)/NigFe,o(50 A)/Cu(40 A)/NigFeo(40 A)
spin valves The H,,, MR ratios (%) of CrAl and FeMn spin valves were decreased with increasing annealing
temperatures and were lost at 150 °C, 250 °C respectively. Based on these result, it was elucidated that CrAl is more
thermally stable than FeMn. It was also shown that there was no change of H,,, MR ratios in CrAl, while FeMn was
changed and lost 15 days later in corrosion resistance test under 35 °C, 90 % humidity condition. FeMn was found to
be pitted and peeled off 15 days later by SEM micrographic analysis.



