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Voltage-induced dynamic precessional switching in magnetic tunnel junctions (MTJs) is a writing
technique for novel voltage-controlled magnetoresistive random access memories (VC-MRAMs), which
are expected to be the ultimate non-volatile memory with ultralow power consumption [1]. However, the
high write-error rate (WER) of the voltage-induced dynamic switching hinders the reliable operation of

VC-MRAMs. Therefore, substantial reduction of the WER is required for developing VC-MRAMs.

In this study [2], we conducted theoretical study on voltage-induced dynamic precessional switching and
show that, as shown in Fig.1, the WER in the elliptical-cylinder MTJ at negative Ke'™’ can be an order of
magnitude lower than that in the conventional circular-cylinder MTJ at Kes™) = 0 kJ/m’. Here, Ken™
represents an effective perpendicular anisotropy constant during voltage pulse. The external magnetic field
is applied parallel to the minor axis of the ellipse as is the case for heavily damped precessional switching

[3-5].

We also clarified that the WER is reduced by a decrease in a voltage-pulse duration. In the

elliptical-cylinder shaped MTJ, the optimal voltage-pulse duration can be reduced by the negative Keg™).
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