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Abstract : Fast switching mechanism and the low switching energy become the main point
for developing the principles of spin transfer torque (STT) magnetic random access memory
(MRAM) based on the magnetic tunnel junction (MTJ) device. Recently, there are the many
reports to present the dependence of the magnetic properties on the initial temperature
alteration in the MTJ devices. However, the temperature increment in the STT-MRAM during
the switching process is not considered with the initial temperature alteration. Therefore, in
this work, the temperature effect on the magnetic properties of the MTJ device in the STT-
MRAM was explored with the factors of the thermal stability and the STT efficiency. The
results present that the increment of the initial temperature is a reason of the low switching
energy, the low switching time and the low temperature increment during the switching
process in the MTJ device. This is due to the reduction of the saturation magnetization and
the anisotropy field. However, the initial temperature increment is limited to the temperature
below the blocking temperature with disappear of the exchange bias interaction in the
antiferromagnetic/ferromagnetic bilayer. Moreover, this affects the undesirable reduction of

the thermal stability and the STT efficiency in the STT-MRAM.
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