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Abstract

A series of discontinuous magnetic metal/insulator multilayers DMIM  of Co/SiO, is fabricated using radio-frequency
magnetron sputtering technique. For Si0, 2.4 nm / Co ¢ o it is found that Co layer changes from continuous to
discontinuous for its thickness smaller than 2.5 nm the logarithmic resistivity In o is nearly proportional to T~ "* when the Co
layer is discontinuous indicating a thermal excitation tunneling mechanism. The tunneling magnetoresistance TMR has a
maximum value of — 3% when the thickness of the Co layer is 1.4 nm. The property of DMIM not only depends strongly on the
thickness of magnetic metal but also the thickness of the insulator. The relationship between the TMR ratio and the thickness of
Si0, is investigated taking the Co layer thickness at a constant value of 1.9 nm and we give a qualitative explanation to it. The
dependence of TMR of SiO, 2.4 nm / Co 2.0 nm , on temperature is studied and it is found that the TMR as a function of

temperature  has a maximum value which originates from the magnetic coupling among the magnetic granules taking into account

the theory of Helman Phys. Rev. Leit 37 1429 1976
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