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The low-field-magnetoresistive (MR) response of the
tunnel-type magnetoresistance (TMR) of metal-
nonmetal granular film was examined. The MR ratio at
500 Oe of (FesAly)—0 films prepared by a tandem
deposition method increases with increasing Fe grain
size and begins to decrease at more than 2.0 nm.
This suggests that there is a 1limit to the
improvement in the MR that can be obtained by
controlling the film structure. On the other hand
the magnetoresistance of GIG (nano—Granular In Gap)
film consisting of soft magnetic and granular TMR
films exhibits a huge field response in a low
magnetic field. The MR ratio of GIG film consisting
of a-ConFe;SigBy and CoyY,0, films at 2.5 Oe is more
than 2. 4%, which is about 250 times larger than that
of a CoxYi 0y single-layered film GIG film
consisting of a—CoFe;SigB; film shows a lrager
response of the magnetoresistance in a low magnetic
field than GIG film consisting of FegNiy film,
because the coercivity of  a—Co,Fe;SigBy film is
lower than that of FegNi,, film.

Key words: tunnel-type magnetoresistance, large
magnetoresistive response, high electrical resis—
tivity, nano—granular structure, thin film
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GIG (nano-Granular In Gap) film

Substrate

Gap
Upper part: 6.5 um
Lower part: 5 um

}Soft magnetic film]

Fig.1 Schematic diagram of the GIG film.
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Fig. 2 Dependence of the grain size of Fe on
Ap/pyat 10 kOe and 500 Oe for (Fe;Aly)—-0 films.
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Bz RWERE kT 5 e, MREBRIZIZI>DOEY—2
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Table 1 Hc and 4 nMs of FegNiy and a—CopFe;Sigh,
films.
Film Hc (Oe) | 4nMs (kG)
a—Co,Fe,SiB, | 0.07 11.8
FegNia, 0.49 16. 2
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MR curves of a GIG film consisting of

Fig.3
a—CopFe,SigB, and CoyYy 0, films (a), a GIG film
consisting FegNi, and Cos,Y,0, films (b), and a
CoyY,04 single layered film (dotted line).

Bz, BRARERSOIRBEENTWEDORDNS.
ZhE, aCopFeSigBEDHeNIEFIZ/INE , FegNig B
IZHATHBERBFERERLTHhZ itk 5.
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YD, Fiz, FeNigBERAWHAE LK THE, B
R COMRBBIT LD BBAREMERL, EXTFT IR
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BIEE ARBFZEIE, B AR RLS R KB e B 3 (JSPS-
RFTF96P00106) D—E & L-CfThiiz.
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