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Fig. 1. Schematic diagram of ferromagnet-metal-ferromagnet trilayer
structure.
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Fig. 2. Magnetization curve measured at (a) easy axis and (b) hard

axis in CoFeB/Ru/CoFeB thin film. The solid lines are calculated by
S-W model.
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Fig. 3. (a) Measured torque signals and (b) calculated torque signals by S-W model with magnetic field angle (6y) at H =24 Oe, H =40 Oe and

H =200 Oe, respectively.
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Fig. 4. Uniaxial and biaxial anisotropy constant with respect to the
applied magnetic field. The solid lines are calculated by S-W model.
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Magnetic Field Dependence of Torque Signals in Synthetic Antiferromagnetic
Coupled CoFeB/Ru/CoFeB Thin Film

Seok Soo Yoon, Woo Sang Jun, and Dong Young Kim*
Department of Physics, Andong National University, Andong 760-749, Korea

(Received 27 May 2011, Received in final form 1 June 2011, Accepted 1 June 2011)

We have analyzed the torque signals measured in synthetic antiferromagnetic (SAF) coupled CoFeB/Ru/CoFeB thin film, which
signals were drastically changed at flopping field (Hr) and saturation field (/). The minimum value of negative uniaxial anisotropy
constant (— K;) was appeared at Hr The — K| was due to the zero net magnetization by the antiferromagnetic coupling between two
ferromagnetic layers. Whereas, the biaxial anisotropy constant (K,) was induced in the field range of Hr< H < H,. The induced K, was
originated from deviation angles between magnetization directions of two ferromagnetic layers. And at H> H,, intrinsic uniaxial
anisotropy constant of CoFeB layer was observed. These change of the anisotropy constant with magnetic field was explained by the
magnetization process of two ferromagnetic layers based on Stoner-Wohlfarth model calculation for SAF thin film.

Keywords : synthetic antiferromagnetic coupling, flopping field, torque signal, biaxial anisotropy
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