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Development of multi-level spin memory with attractive molecular dots
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We have proposed multi-functional spin memories, where organic molecules are
employed as quantum dots in double tunnel junctions on ferromagnetic electrodes. Organic molecules have
many advantages as quantum dots, e.g. size uniformity on nanometer scale, photo-responsivity and spin
manipulation. If molecules works as quantum dots, we will realize novel spin memories with new functions
which is not realized in inorganic quantum dots. In this study, an atomic layer deposition technique made
it possible to form AlI203 thin films with smooth surface on ferromagnetic electrodes and the films showed
excellent insulating properties, which enabled the formation of double tunnel junctions with molecular
dots. Furthermore, in the sample with C60 molecules, we observed resonant tunneling through molecular
orbitals in the current-voltage measurement. The result shows that the tunneling current injected from
ferromagnetic electrodes can be manipulated by energy levels of embedded molecular dots.
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