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The giant magnetoresistance effect appears only in thin multilayers with well controlled interfaces. The roughness is responsible for the Néel coupling, the scattering of the electrons on the interfaces and the lessening of the antiferromagnetic coupling, which may in the end destroy the giant magnetoresistance effect. A chemical intermixing of the layers in contact, ferromagnetic and non-magnetic metal may appear. This contact area, which is basically non-functional, determines a change of the coupling and a lessening of the magnetoresistive properties. Both roughness and chemical intermixing are governed by the specifications of the deposition process; the magnetotransport properties are the outcome of the chosen method and the deposition conditions, both of the magnetic as well as non-magnetic layers. In view of the above observations, I undertook experimental studies on the effect of the deposition process by vacuum cathode pulverization on the multilayers with giant magnetoresistance. In particular, the study is focused on two key parameters of the deposition process: the RF input power and the gas pressure in the reactor chamber. We studied the magnetotransport properties of a NiFe/Co/Cu80Ag15Au5/NiFe multilayer, made of 12 thin magnetic and non-magnetic layers, deposited on silicon wafers, on the surface of which has been grown porous silicon of various densities. In the first set of experiments, the RF input power has been kept constant at 250W and the pressure in the reactor chamber has been varied from 10 to 50 mTorr. Under 30 mTorr, the domain of relatively low pressures, the deposition rate increases with increasing pressure, while above 30 mTorr pressure, the deposition rate decreases with increasing pressure. The highest magnetoresistive ratio has been observed at 30 mTorr pressure; the roughness of the copper surface is better if the deposition is made at a higher pressure even. For the second set of experiments, the pressure in the reactor chamber has been kept at 30 mTorr, while the RF power has been varied from 50 W to 350 W. The deposition rate increases linearly with the RF power. The highest magnetoresistive ratio has been observed for a RF power of 250 W for the deposition of the intermediate non-magnetic layer; the roughness of the copper surface improves, if the deposition is made at a lower RF power. Relatively smooth surfaces have been observed for layers deposited at low pressure and high power, while not so smooth layers have been observed for deposition conditions requiring high pressure and low power.

