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Giant magnetoresistance of CuCo granular films electrodeposited in
magnetic field
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Abstract: CuCo granular films were prepared by electrodeposition in the stable magnetic field. The giant
magnetoresistance and magnetic property of the films were studied. The composition and structure of the plating films
were studied by XRD. The giant magnetoresistance of the films was measured by the four line method. Vibration sample
magnetometer was used to measure the magnetic properties. The giant magnetoresistance results show that the
magnetoresistance of CuCo granular films prepared at 0.6 T after annealing at 500 ‘C for 1 h increases by 25% than that
prepared without magnetic field after vacuum annealing. The reasons are that the crystal grains of films prepared at 0.6 T
are more compact, and the defects in the film such as impurity and inclusion are reduced by the magnetic field. The
hysteresis loops indicate that the granular film presents the optimal magnetism after annealing at 500 ‘C for 1 h. The
single magnetic domain of particle in the film is contributed to promote the giant magnetoresistance. When the CuCo
granular films are electrodeposited in the stable magnetic field, the microstructure of CuCo granular films is improved
and the better giant magnetoresistance effect is obtained.
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Table 1 Composition of plating bath and its processing parameters
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Table 2 XRD parameters of films (as-deposited and annealed at different temperatures)
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(111) 43.65 43.54 43.50 43.48 43.40
(200) 50.88 50.74 50.44 50.69 50.56
(220) 74.72 74.56 74.52 74.47 74.45
Lattice parameter/A 3.5916 3.601 3.603 3.605 3.611
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Fig.8 Hysteresis curves for granular films at 0.6 T(a) and without

magnetic field(b) annealed at different temperatures
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