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Fig. 1. Cross-sectional TEM micrographs of three MTJ structures
annealed at 300°C for I hr under magnetic field of 500 Oe: (a)
without an V= Ak 3} 2 (b) an Y} = Al 3} = inside underlayer, and
(c) an Y= A3} inside bufferlayer.
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Fig. 2. TMR ratio changes as a function of annealing temperature for

three MTJs. All measurements were made at RT. Multiple sets of
samples per each structure were prepared and tested.
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Fig. 3. AES depth profiles of Mn in three MTJ structures after
annealing at 300°C for 1hr. Dotted lines qualitatively indicate
estimated interfaces between layers.
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Fig. 4. Energy dispersive spectroscopy (EDS) analysis: (a) MTJ
without NOL, (b) MTJ with NOL inside bufferlayer, and (c) MTJ
with NOL inside underlayer. MTJ samples were annealed at 300°C
for 1 hr.
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Fig. 5. Magnetoresistive responses of MTJs at as-deposited states.
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The tunneling magnetoresistance (TMR) ratios of magnetic tunnel junctions (MTIs), in general, decrease abruptly above 250°C due
to Mn interdiffusion from an antiferromagnet IrMn layer to a ferromagnetic CoFe and/or a tunnel barrier. To improve thermal stability,
we prepared MTJs with nano-oxide layers. Using a MTJ structure consisting of underlayer CoNbZr 4/bufferlayer CoFe 10/
antiferromaget IrMn 7.5/pinned layer CoFe 3/tunnel barrier AlO/freelayer CoFe 3/capping CoNbZr 2 (nm), we placed a nano-oxide
layer (NOL) into the underlayer or bufferlayer. Then, the thermal, structural and magneto-electric properties were measured. The TMR
ratio, surface flatness, and thermal stability of the MTJs with NOLs were promoted.

Key words : magnetic tunnel junction, nano-oxide layer, thermal stability, surface flatness



