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Magnetic tunnel junctions (MTJs), which consist of two magnetic layers separated by a thin
insulating layer, have attracted much attention due to its large magnetocapacitance (MC) effect at
room temperature. MC effect is a phenomenon in which capacitance changes with magnetic field.
The largest MC ratio is 155% at present. Here we study the improvement of MC ratio using high-
performance MTJs. We fabricated MgO-based MTJs using magnetron sputtering system, and
investigated their MC effect. The frequency characteristics of the MC in MTJs were measured by
an AC four-probe method using an Agilent Technologies 4284A LCR meter in the frequency range
from 30 Hz to 1 MHz under an applied magnetic field up to 1.4 kOe at room temperature. As a
result, we have successfully observed a large MC ratio beyond 200%. The frequency dependence
of MC ratio can be qualitatively explained by a theoretical calculation based on Debye-Frohlich
model. In future, we will achieve a larger MC ratio and provide a deeper understanding on large
MC effect.
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Observation of large magnetocapacitance effect in magnetic tunnel junctions
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2. MIRERRAEEOBE R

Magnetic tunnel junctions (MTJs), which consist of two magnetic layers separated by a thin insulating layer, have attracted much
attention due to its large magnetocapacitance (MC) effect at room temperature. MC effect is a phenomenon in which capacitance
changes with magnetic field. The largest MC ratio is 155% at present. Here we study the improvement of MC ratio using high—
performance MTJs. We fabricated MgO—based MTJs using magnetron sputtering system, and investigated their MC effect. The
frequency characteristics of the MC in MTJs were measured by an AC four—probe method using an Agilent Technologies 4284A LCR
meter in the frequency range from 30 Hz to 1 MHz under an applied magnetic field up to 1.4 kOe at room temperature. As a result, we
have successfully observed a large MC ratio beyond 200%. The frequency dependence of MC ratio can be qualitatively explained by a
theoretical calculation based on Debye-Frohlich model. In future, we will achieve a larger MC ratio and provide a deeper
understanding on large MC effect.
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