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Spintronic Devices Enabling High Integration —
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Importance of next-generation

Many electronic devices, the majority of which are semiconguctor
hased, are used in familiar information and communications
equipment.  Although semiconductor devices
astonishing progress, supported by technical developments In
minkaturization and integration, there are fears that this progress

continug to achieve

fmay slow in the near future. To ensure sustained progress. toward
an advanced, next-generation infermation society,
create devices which operate on principles different from those
of conventional semiconductor devices, and thereby realize new
ictions and higher performance. AL MANA, we are focused on the

fevelopment of nanaionic devices for these new devices.

Nanoarchitectonics utilizing

tire of nanoionic devices, which differentiates

ces, is that

Ye must actively

Ona distinclive f
them from co

ntional semiconducior devi
they controlfutilize the transporl of ions, which form crystal
lattices, on the atomic to nano scales. lon transport in crystals
reconstructs their crystalline structure, interfacial structure,
and other parameters cture, that is,
“nan in materials. Use ol this nanoarchiiectoenics
gives nanoionic devices plasticity and enables functional and
structural changes where necessary.

Development of new spintronic devices

d nanoionic devices
e succeeded in

Ang- mend

architectonics

By utilizing nanoarchitectonics, we have crea
with diverse new functions. For example, we ha
developing new spintronic devices that are aimed at application
to high density, large capacity memory, etc. (Fig. 1) Conventional
spintronic devices, which utifize electron charges and spins 1o store
information, have complex structures that make it diffscull for them
to realize higher integration. Some probiems have bean pointed out
in these devices, such as that they require large write currents. By
insarting Hithium ions into and removing them from Fea0s magnetic
malerial, tsing a solid electrolyle that allows ithium ion transport
betwsen electrodes, our new lechnology changes the electronic
carrier density and electronic structure of Fes0u, This enables the
control of magnetic properties such as magnetoresistance and

magnetization. {(Fig.2)

This novel control technology, which utitizes ion transport,
allows magnelism: to-be controfled at lower currents compared. to
conventional electron transport spintropic devices, and also makes
it possible fo realize higher integration owing to its simple stmucture
Moreaver, as the spintronic devices are all-solid-state devices, they
do not suffer from: problems such as guid leakage. Developmen
of low power consumplion/high-performance mamaory ks expecied
to become possible using conventional semiconduclor processes.
We plan to develop microfabrication techniques far higher
integration, efc., and 1o conouct demaonstration expariments almed
at application of the technology to high-density, large capacity

[4

storage devices and other electranics devices.
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