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Fig. 1. TMR ratio variations of MTJ with a TiAlO, barrier as a
function of Ti concentration in the as-deposited and annealed state.
Samples were annealed at 300 °C for 10 min.
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Fig. 2. RMS surface roughness of Al as a function of the Ti
concentration. Samples are in the as-deposited (before oxidation and
after oxidation) and annealed state (after oxidation).
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Fig. 3. Microstructural evolution of TiAl alloy films as a function of
Ti concentration; TEM micrographs and SAD patterns of as-deposited
(a) pure Al, (b) 3.45 at% Ti, (c) 5.33 at% Ti, and (d) 8.97 at% Ti alloy
films.
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Fig. 4. TMR ratio of the MTJ with Al,O; and TJAIO, barriers as a
function of the annealing temperature with the Ti concentration.
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Fig. 5. Break-down voltage (V3) changes of the MT]J as a function of
Ti concentration in the TiAlO, barrier in the as-deposited and
annealed state. Samples were annealed at 300 °C for 10 min.
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Effect of Ti Concentration on the Microstructure of Al and the Tunnel
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We investigated the composition dependence of the tunneling magnetoresistance (TMR) behavior and the stability of the magnetic
tunnel junctions (MTJs) with TiAlO, barrier and the microstructural evolution of TiAl alloy films. The TMR ratio increased up to
49 % at 5.33 at% Ti. In addition, a significant tunneling magnetoresistance (TMR) value of 20 % was maintained after annealing at
450 °C, and the breakdown voltage (¥3) of and 1.35 V were obtained in the MTJ with 5.33 at% Ti-alloyed AlOy barrier. These results
were closely related to the enhanced quality of the barrier material microstructure in the pre-oxidation state. Ti alloying enhanced the
barrier/electrode interface uniformity and reduced microstructural defects. These structural improvements enhanced not only the TMR
effect but also the thermal and electrical stability of the MTJs.
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