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Magnetoresistive Effect in Ferromagnetic Thin Films( 1)
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Abstract

In order to. fabricate magnetoresistive sensor, Fe-Ni and Co-Ni alloys were evaporated on the slide glass
and the silicon wafers. Saturation magnetic induction(B,), coercive field strength(H.) and magnetoresistance
were measured for fabricated samples. The evaporated Fe-Ni thin films show that the saturation magnetic induction
was 0.65 T, and coercive field strength was 0.379 A/cm, and this value was changed to 0.370 A/em(//), 0.390
A/em(L), respectively after magnetic annealing. For the measurement of coercive field strength, magnetizing
frequency of 1 kHz was used. For the fabricated sensor element, the change of magnetoresistance (AR/R) was:
excessively unstable due to oxidation in the process of fabrication. The evaporated Co-Ni alloy thin films show
that saturation magnetic induction was 0.66 T, and coercive field strengthes were 5895 A/cm(//), 5.898 A/em( 1),
respectively, after magnetic annelaing, The change of magnetoresistance(AR/R) was 36~3.7% of which value
was excessively stable to room temperature. Fe-Ni thin film could have many problems due to large affinity
in the process of fabrication of magnetoresistance sensor, but Co-Ni thin film could be a suitable material for
fabrication of magnetoresistance sensor, because of its small affinity and definite magnetoresistance effects.
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Fig. 1. Design of thin film magnetoresistor pattern.

(a) Two element barber-pole type differen-
tial mgnetoresistor.

(b) Two element grid type differential mag-
netoresistor.
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Fig. 2. Coercive force of Fe-Ni and Co-Ni thin fiim.
(a) longitudinal coercive force(H,, //) of Fe-
Ni thin film.
(b) transverse coercive force(H, I ) of
Fe-Ni thin film,
(c) longitudinal coercive force(H, //) of
20Co-80Ni thin film.
(d) transverse coercive force(H, | ) of
20Co-80Ni thin film.
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Table 1. Chemical formulae of some metal compounds

0 C

Ni NiO (rohm) C-Ni (Carbon-Nickel)

B NiO (ord fcc) solubility of C in liquid Ni

¢ FeO (Cu) FesC (ortho), ¢ Fe2.3C(hex)
F n Fe203 (rohm) x Fe2.2C or Fe5C(ecm)

¢ & Fe304 (Cu) Fe7C3, Fe20C9

FedO FedC (Cu), Fe2C (hex or ortho)
Mo Mo03 (900~ 1000T) ¥ MoC(hex), &-0. Mo3C2(ord fec)

Mo02, Mo06, Mo207 6 Mo2C (hcp), 0 Mo2C

& Mn23C6(fcc) n Mn15C4 (hex)

Mn MnO, MnO2 0 Mn3C(ortho), i Mn5C2(mono)

Mn203, Mn207 p Mn7C3(hex)

[1] Taylor Lymam, ASM, Metal Handbook 8th ed., vol.8, pp.350-370, 1973.
[2] FA. Cotton and G. Wilkinson, Advanced Inorganic chem. 5th ed., pp.705-810, 1988.
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