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Observation of large tunnel magnetocapacitance effect and elucidation of its
mechanism
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Magnetic tunnel junctions (MTJS%, which comprise a thin insulator sandwiched
between two ferromagnetic layers, exhibit a high tunnel magnetocapacitance (TMC) effect at room
temperature. The TMC effect is a phenomenon in which the capacitance changes with the magnetic field
in tunneling systems. In this study, we investigate the frequency characteristics and voltage
dependence of TMC effect in MgAlO-based MTJs. As a result, we observe a large TMC effect beyond 400%
at room temperature in MgAlO-based MTJs. The observed results can be reasonably explained using
Debye-Frolich model calculations combined with the Zhang formula, sigmoid function, parabolic
approximation, and spin-dependent drift-diffusion theory. Additionally, the calculation predicts a

1500% TMC in the MTJs when 90% spin polarization is achieved. Our results provide a basis for the
development of AC/DC spintronic applications.
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