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Abstract The exchange anisotropy is the unidirectional magnetic anisotropy which comes
from exchange interaction between antiferromagnetic layer and ferromagnetic layer. The
application of this phenomenon to MR read head and spin-valve type GMR (Giant
Magnetoresistance) head has been studied extensively. In our study, we intended to apply
exchange anisotropy of NiO/NiFe bilayer to spin-valve type GMR element. Above all, we
studied the exchange anisotropy of NiO/NiFe bilayer, and focused especially on the effect

‘of NiO deposition condition. And we found that Ar pressure during NiO deposition was
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crucial factor for the exchange anisotropy of NiO/NiFe bilayer. The lower the Ar pressure

is, the better the characteristics of exhange anisotropy is. Then, we applied this optimum

condition of NiO/NiFe bilayer to spin-valve type GMR element. Finally we got spin-valve
type GMR element which had 3.6 % MR ratio, 16 Oe switching field, and 0.25 % /Oe sen-

sitivity.
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Fig. 1. The changes of exchange bias field
(H.) and coercivity(H.,) with the NiO
thickness in NiO,/NiFe,q bilayer.
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Fig. 2. H.. and H., changes of Si/NiOgy/
NiFe,w with Ar pressure change during
NiO deposition.
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Fig. 3. XRD patterns of Si/NiOgs/NiFe,n
with the change of Ar pressure during

NiO deposition.
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Fig. 4. AFM images of Si/NiOu with various Ar pressure during NiO deposition. (a)l

mtorr, (b)2.5 mtorr, ar_1d {c)4 mtorr. RMS roughnesses :

(a)1.08 A, (b)6.3 A, (c)6 A.
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Fig. 5. Crossectional TEM images of Si/NiO/NiFe/Ta multilayer (bright field image). (a)

1 mtorr, (b) 2.5 mtorr, and (c) 4 mtorr.’
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Table 1
Composition change of NiO layer in Si/

NiQyi/Ta with Ar pressure change ana-
lyzed by RBS

Deposition Composition
condition Ni(at%) O(at%)
Ar 1 mT 435 56.5
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