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B2 : \oltage or electric field control of magnetic anisotropy in spintronic
heterostructures is a promising technology for achieving energy-efficient spintronic
devices. In this research, we will study the electric effect in magnetic heterostructures
fabricated by engineering materials and interfaces for the purpose of enhancing
performance of spintronic devices.

A7 AV N—: ERE(RILX), =BT IIL—T (NIMS) . BRT IL—T (RILX)

MFSINDSHTRBE: Spintronic

devices with the structure of normal metal

(NM)/ferromagnet (FM)/Barrier/FM will V=-1 V=+1
be investigated, as shown in the illustration.

When a voltage is applied, the magnetic =\ Interface 4=\
anisotropy of the FM layer will be changed. engineering

By engineering materials and interfaces in | |+ Barrier + Barrier
the structure, the electronic band]| | - EM1 < my FM1
structures and spin-orbit interactions can TXERE Band structure ” | 3, MM
be manipulated. In a well-designed NM | Mmanipulating T NM

heterostructure, a large voltage or electric
field effect on the magnetic anisotropy of
FM layers could be expected.
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MEIATTIF4: Voltage control of magnetic anisotropy in magnetic
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#E&E : Voltage control of magnetic anisotropy (VCMA) in magnetic heterostructures is one of key
technologies for achieving energy-efficiency electronic devices. Here, we report the first demonstration of
the VCMA effect in epitaxial Ru/Co,FeAl (CFA)/MgO heterostructures. A VCMA coefficient of 108 fJ/Vm for
the CFA film was achieved at room temperature (RT). Also, the VCMA was studied in an ultrathin Fe(001)
monocrystalline layer sandwiched between Cr and MgO. A large coefficient of the electric field effect of
more than 200 fJ/Vm was observed for the Fe layer at RT.
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Ru/CFA/MgO were fabricated, as illustrated in Fig. (a). asC “"”“T'Q , =
An effective voltage control on switching fields for e | Bos
the CFA layer was observed in Fig. (b). The interfacial e | NE0 03 ; =
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dependence of the VCMA was investigated. e ¥ Ra e 0.0
Furthermore, the VCMA was studied in the structure MgO(001) substrate ‘ -1000 -900 -800 -700 -600 -500
of Cr/Fe/MgO as shown in Fig. (c). A large coefficient H (Oe)
of VCMA of more than 200 fJ/Vm was achieved in Fig. (0) d) o aovec
(d). Interestingly, nonlinear behavior was found in the F®T F®7 00 228 i, L e

Au g 325°C
ol Ay 4 1JVm 400°C

31 f . h’\) A 375°C

Bob- oo 9~ - - - 350°C
325°C

electric field dependence, being independent of post-
annealing and measurement temperatures. The
studies contribute to the progress in applications and
theoretical studies on VCMA-based spintronic devices.
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BIZ: Voltage control of magnetic anisotropy (VCMA) is a promising technology for achieving
energy-efficient spintronic devices. In this work, we studied the VCMA effect in Cr/Fe/MgAlO,
magnetic heterostructures fabricated by molecular beam epitaxy (MBE). Distinct VCMA effects
were observed as a function of Fe thickness, which could be attributed to electronic structures in
the heterostructure. This work may contribute to develop further large VCMA effect for
spintronic devices.

MZERE (EEIRR) :  Voltage control of s
magnetic anisotropy (VCMA) in spintronic '
heterostructures with the structure of
Cr/Fe/MgAlO,/Fe was investigated, as shown
in the illustration. A large VCMA effect with
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the maximum coefficient of -390 fJ/'Vm was MgAIO; Fe(#) Cr

achieved at 7, = 0.7 nm. It is also found that -

the sign of VCMA effect strongly depends on sl l

the thickness of bottom Fe layer, as shown in - o

the figures. The mechanism could be the L O N £

difference in electronic structures in the 3 | — i T ol

heterostructure. Detailed analysis and 3" S|

understanding could be important for the ogol tre=0.7nM " | | tre=0.84nm
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