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Recently antiferromagnetic (AFM) materials have attracted much attention owing to the high frequent
dynamics and no stray field. Since it is difficult to reveal and control AFM material itself, we proposed the
quasi-AFM materials, which is the middle state between ferromagnetic (FM) and AFM states. We
previously reported that the quasi-AFM materials can be obtained by using the 90 deg magnetic coupling
and that Fe-O with the low pinhole density realizes the 90 deg magnetic coupling because the pinhole is the
origin of ferromagnetic coupling which disturbs the 90 deg magnetic coupling [1]. In this report, the buffer
layer dependence of 90 deg magnetic coupling was investigated.

Ta 5/buffer layer/Ir,xMnzg 5/CogoFe1o 2/Fe-O 2/CogoFe1o 2/Cu 6/CogoFe1o 2.5/Cu 1/Ta 5 (unit: nm) films
were deposited on the thermal oxidized Si wafer in a dc magnetron sputtering system. We fabricated two
kinds of samples (i) and (ii) with Ru (2 nm) and (NigoFe)Cra (5 nm)/CogoFeio (1 nm) buffer layer,
respectively. Since in general (NigoFe20)Crao buffer provides the larger grain size than Ru buffer, the pinhole
density based the grain should be decreased. After depositing FeszO4, the oxygen gas was introduced into
the chamber and the oxygen exposure was 500 kL. To set the IrMn exchange biasing direction, the films
were annealed in a field of 4.1 kOe at 270 “C for 1 h.

Figure 1 (a) and (b) show MH loops when a field is applied (aj RU
along the perpendicular direction to the annealing field for the 5
film with Ru buffer and (NigoFe20)Crao buffer, respectively. By g
comparison them, it was found that the 90 deg magnetic
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FM and AFM coupling energies through the Fe-O film as

expected.
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Fig. 1. (a) and (b) are MH loops of the samples
(i) and (ii) in applied fields along 90 deg
to the annealing field.
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