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Magentic tunnel junctions with semiconductor tunneling barrier
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Lowering the resistance area product (RA) in magnetic tunnel junctions is an
important subject to realize the spintronic applications including the non-volatile magnetic random
access memory. To reduce RA, we investigated the potential of semiconductor materials for the

tunneling barrier. Using the chalcopyrite Cu(In, Ga)Se2 or CuGaSe2, we achieve the relatively high
MR ratio over 40 % with small RA values lower than 1 ohm um The RA decreases by inserting the Cu
or Ag because of the formation of the current confined paths, while the RA increases and MR
drastically decreases by inserting the mono-layer Se. These results suggest the importance of the
composition of the semiconductor tunneling barrier. CIGS/Fe interface shows relatively strong

perpendicular magnetic anisotropy. However, the heat treatment resistance Is too weak, which 1is
crucial for the technical applications.
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