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Exchange coupling field of NiFe/IrMn/CoFe trilayer
composition
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The magnetic and thermal properties of NiFe/IrMn/CoFe with Mn additions have
been studied. As grown CoFe pinned-layers with IrMn-Mn have dominantly larger
exchange biasing field(He) and blocking temperature(7,) than when pure lreoMnzg is
used. The magnetic properties improve, He. and T, improve with 77-78 vol% Mn, but
drop considerably with more Mn additions, losing magnetic properties of the
NiFe/IrMn/CoFe with addition 0.6 vol % Mn. The average x-ray diffraction peak ratios
fcc (111)CoFe of (111)IrMn; textures for the Mn inserted total vol of 75, 77, and 79
vol% were about 1.4, 0.8, and 0.6, respectively. For the sample without Mn inserted
layer, the Hex between lr22Mnzs and CoFe layers is almost nothing. For two multilayer
as—grown samples with ultra-thin Mn layers of 77 vol % and 79 vol %, the Hs are
250 Oe and 150 Oe, respectively. In case of irMn with 77.5 vol% Mn, the H.x was
444 Oe up to 300 T endured of 363 Oe at 400 <, respectively. Mn additions
improve the magnetic properties and thermal stabilities of NiFe/lrMn/CofFe. Those
increase the Hex and Tp. In applications where higher Hex and 7, are accept, proper
concentrations of Mn can be used.
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Table-1. Atomic, weight, volume percent of Ir: Mn and sheet resistance

R{Q) changes depending on the inserted Mn layer thickness.
Inserted Mn tick (A) | 0.0 0.3 0.45 0.6 0.9 1.2 15 1.8

Atomic % Ir 21.84 | 21.25 | 20.96 | 20.66 | 20.07 | 19.48 | 18.89 | 18.30
Mn |78.16 |78.75|79.04 |79.3479.93 | 80.52 | 81.11 | 81.70
Weight % Ir 49.44 | 48.55 | 48.10 | 47.65 | 46.76 | 45.87 | 44.97 | 44.08
Mn | 50.56 | 51.45 | 51.90 | 52.35 | 53.24 | 54.13 | 55.03 | 55.92

Volum % (vol%Mn) |75.57 [ 76.22 | 76.54 | 76.86 | 77.50 | 78.11 | 78.73 | 79.32

Sheet resistance 1102.15| 102.9 | 105.3 | 99.78 | 96.49 | 97.18 | 95.83 | 91.01
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FIG. 2. Exchange coupling
FIG. 1. XRD patterns for the fields Hyex and Hzex for the FIG. 3. Annealing effects of

glass/Ta(50A)/NigcFexn(60A)/  glass/Ta(50A)/NiFe(60A)/ Hrex and Heex for the glass/
[rMn(5A)/Mn(t)]20/CoFe(40 [IrMn(5A)/Mn{1)120/CoFe Ta(50A)/NiFe(60A)/[IrMn(5A)
A)/Ta(50A): (40A)/Ta(504) films as a /Mn(0.9A)]20/CoFe(40 A)/
Mn (t=0, 0.3, 0.9, 1.8 A) function of the volume Ta(504) films.

percent of Mn{t).
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