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Voltage-control of magnetic anisotropy (VCMA) is a promising approach to realize the
electric-field based spintronic devices [1]. Short pulse voltage-induced dynamic
magnetization switching has been demonstrated in magnetic tunnel junctions (MTJs) [2].
However, to show the scalability of the VCMA effect, for example for high-density memory,
large anisotropy change slope of more than 1000 fJ/Vm is desired with high perpendicular
magnetic anisotropy (PMA). In last autumn JSAP meeting, we reported the large VCMA
effect of about 290 fJ/Vm observed in Cr/ultrathin Fe/MgO/Fe MT]Js.

In this study, we’ll report further systematic investigation of VCMA effect in this system
with detailed structural analysis. Fully epitaxial magnetic tunnel junctions of Cr buffer (30
nm) / ultrathin Fe (tre = 0.4-1.5 nm) / MgO (tmgo nm) / Fe (10 nm) were deposited on MgO
(001) substrates by molecular beam epitaxy. Orthogonal magnetization configuration between
the free (out-of-plane) and reference (in-plane) layers was used to evaluate the VCMA effect
from the bias voltage dependence of magnetoresistance curves. Spatially resolved electron
energy-loss spectroscopy (EELS) was employed to analyze the interfacial structure and found
that we have finite intermixing at the Cr/Fe interface, which may relate to the observed

anomalies of the PMA and VCMA effect in the ultrathin Fe thickness region.
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MgO thickness and obtained the maximum slope of
410 fJ/Vm at tmeo = 2.8 nm.
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Figure 1 MgO thickness dependence of
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