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Never ending demand for a hard disk drive with a huge
capacity makes giant magneto-resistive films much
attractive, as they are the best candidate to realize a highly
sensitive magnetic reproducing heads. A Mn-based anti-
ferromagnetic film stacked with a ferromagnetic film is a
promising combination for a spin-valve structured film,
which is considered one of the most sensitive GMR films.
Crystallographic analyses and the temperature dependence
of exchange-coupling field of those films reveal that y -
phase-oriented grain penetration through the Mn-based
film is crucial to control the exchange-coupling field after a
certain thermal process. Our test-fabricated GMR head
with a spin-valve structure reproduced a normalized output
of 1.5 mVp-pju m.
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Fig. 1 Dependences of exchange coupling energy
on Ru, Pt concentration.
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Fig. 2 (a) Dependence of the exchange coupling energy
of NiFe/MnRu film on temperature.
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Fig. 2 (b) Dependence of the exchange coupling energy

of NiFe/MnPt film on temperature.
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Fig. 3 Dependence of exchange coupling energy on
antiferromagnetic layer thickness.
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Fig. 4 Crystallographics of MnPt, MnRu films.
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Fig. 5 A model of the correlation between anisotropic
energy and exchange coupling energy.
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Fig. 6 Temperature characteristics of exchange coupling

energy of NiFe/MnPt fimls.
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Fig. 7 Change of exchange coupling energy after
annealing.
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Fig. 8 Magnetoresistance curve of spin valve film.
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Tablel Specifications of the test fabricated head.

gooogood FeAlSi 2y mQO
goooaood Al203 140nm0
GMRO O goooan
gooogood Al20s 90nm0
gooogod NiFed 3y mO
GMRO OO 0.75u mQO
gooodo 2.0 m

gboboboboobooboooboboboooooo
gbobooooos0bobooooooooona
gbhobogosonmibonooboboognd32mA
oo0DOoooooDoonD 15mvp-ppmOO0000O
gbooooboooboboboboobooooooboobo
gboooooo

goo

y -MnOOOOO00O00O0O0 MnPtO OO MnRuO
gboboboboboboboobomoobooobo

i AU O R

WHHHHHHHHHL

; E

3004 Vigm
gooooog
Fig. 9 Output waveform.
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