The Magnetics Society of Japan

HAAGERSSEE 25, 1039-1042 (2001)

ARG B R A —F 2 (M]) $h BB A O X 52

Domain Structure of Asymmetrical MI Elements in Crossed-Anisotropy Sputtered Films
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A crossed-anisotropy amorphous-film (CoFeB) MI element
was deposited on a glass substrate by dc sputtering with two
layers each 4.5 um thick, applying a dc field of 270 Oe in a
designed anisotropy direction. The MI element showed an
asymmetrical MI effect when magnetized with a dc-biased ac
current without any bias magnetic field. When the domain of the
MI element was observed with a Kerr effect microscope, it was

confirmed that the domain structure of the MI element became

close to a single domain structure when a dc current was applied.

The crossed—anisotropy film MI element induces spiral magnetic

anisotropy when a dc current is applied.
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Table 1 Sputtering conditions of the CoFeB film.

Background pressure: 1077 Torr

DC power: 450 W
Sputtering gas: Ar

Gas pressure: 2.1x107 Torr

Target: B chips on Co,,FegB,,
Substrate: Glass
Substrate temperature: 50°C

Deposition rate: 30 nm/min
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Fig. 2 Circuit for measuring the MI characteristics. D) g
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(b) Idc = 30 mA.
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BALA ST TR LA EE R o7 T RIZ g Fig. 3 MI effects in crossed-anisotropy sputtered films.
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Fig. 4 Domain patterns of the crossed-anisotropy sputtered film

MI element.
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Fig. 5 Domain patterns of the single-layer film MI element.
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Fig. 6 Magnetization rotation model of crossed anisotropy.
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