Network Joint Research Center for Materials and Devices / Dynamic Alliance for Open Innovation Bridging Human, Environment and Materials

*
BYHR 2R iz
7358 RIES  IMRAWM IF=4.259
Scientific Reports
7,2682-1 ~ 12 (2017)

Published online 01 June, 2017
DOI: 10.1038/s41598-017-02361-4

BEK[FVINSF O XROFER

(AbRBFA) BERE - O %8, LX) KEXES, (RIEXZ7hA) dtL &, (BrownX) Gang Xiao

Inverse Tunnel Magnetocapacitance in Fe/Al-Oxide/Fe;0O,

Hideo Kaiju, Taro Nagahama, Shun Sasaki, Toshihiro Shimada, Osamu Kitakami, Takahiro Misawa,
Masaya Fujioka, Junji Nishii & Gang Xiao

Jrery

Au
1%\” AlO,
111100 Fes0q
NiO

0
o110

Figure 1 Ex_perimental set-up and device structure.
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Figure 2 Antiparallel spin configuration between two electrodes
(Fe and Fe;0,) create more capacitance than parallel one, which

is opposite to what is normally observed.
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We have discovered the inverse tunnel magnetocapacitance (TMC) effect for the first time in Fe/AlO,/Fe;0, magnetic
tunnel junctions (MTJs). The theory based on the Debye-Frohlich predicts that the inverse TMC could potentially reach
150% in MTJs with positive and negative spin polarization of 65% and —42%, respectively. Inverse TMC will open up
broader opportunities for device applications, such as magnetic logic circuits and multi-valued memory devices.
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