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Fig. 1. Exchange bias field of varying Mn-Ir-Pt contents in
MngolryPtyg. (10 nm)/NiFe(10 nm) multilayers.
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Fig. 2. XRD intensity of various contents Mn-Ir-Pt alloy thin
films.
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Fig. 3. Blocking temperature curves of various Mn-Ir-Pt/NiFe
bilayers.
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Fig. 4. Effect of Pt content on the anodic polarization of Mn-
Ir-Pt antiferromagnetic films in 0.001 M NaCl solution.
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Table I. Currents density of Mn-Ir-Pt alloy thin films, together
with Nig,Feo for comparison.

Sample Current density

(Alcm?)
Nig, Feg 0.18x107°
Mnyg31ry 7.70x107°
MnygIrig 7Pty 1.08x107°
Mnyg;3lrig 8Pt o 0.89x107°
Mngo sPtig 5 0.08x107°
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Fig. 5. MR hysterisis loops for (a) top spin-valve Ta(3 nm)/NiFe(7.5 nm)/Cu(2.5 nm)/NiFe(6 nm)/ MnIrPt(10 nm)/Ta(1.5 nm),
(b) bottom spin-valve Ta(3 nm)/NiFe(3 nm)/MnlrPt(7 nm)/Cu(2.5 nm)/NiFe(7.5 nm)/Ta(1.5 nm), (c) top spin-valve Ta(3 nm)/
NiFe(6 nm)/CoFe(1.5 nm)/Cu(2.5 nm)/CoFe(1.5 nm)/NiFe(3.5 nm)/CoFe(1 nm)/MnlIrPt(10 nm)/Ta(1.5 nm), and (d) bottom
spin-valve Ta(3 nm) /NiFe(3 nm)/MnlrPt(7 nm)/CoFe(] nm)/NiFe(5 nm)/Cu(2.5 nm)/CoFe(1.5 nm)/NiFe(6 nm)/Ta(1.5 nm).
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The Mngolr s 1Pt; g exchange bias layers (EBLs), which have a small amounts of Pt, exhibit a high value of H,,. The Si/Ni-
Fe/Mnglr s, Pty 3 EBL shows the largest H,, of 187 Oe, which is equivalent to a exchange energy (J,,) of 0.146 erg/cm’.
Mngolriz 1 Pt; o EBLs are estimated to have blocking temperature of about 250 °C, which is higher than those of Mn-Ir EBLs
and Mn-Ir-Pt EBLs with higher Pt contents. This result implies that a little addition of Pt element promotes thermal stability
in the Mn-Ir-Pt EBLs. The chemical stability of Mn-Ir-Pt EBLs was characterized by potentiodynamic test, which was
performed in 0.001 M NaCl solution. The current density of Mn-Ir-Pt films was gradually reduced with increasing Pt
content. The present results indicate that the Mn-Ir-Pt with a small amount of Pt is suitable for an antiferromagnetic material
for a reliable spin valve giant magnetoresistance device.
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