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Spin Electronics: Harnessing both
charge and spin angular momentum

Electrical and Electronics

Engineering Division of electrons

Conventional electronics has focused on the charge degree of freedom of electrons, @ Magnetic moment®
whereas the electrons also possess spin and orbital angular momentum degrees of
freedom. Spintronics and Spin-Orbitronics seek to harness these additional degrees I =
. . [0)
of freedom for the advancement of future electronic devices. SN - s
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Assistant Professor > In the Future Cu,,ent )
Soobeom LEE The bottleneck of current “Von In materials with strong spin-orbit coupling
Ph.D. in Engineering from Neumann architecture computer” is (SOM), a charge current is converted into a
Kyoto University. Former the communication of information spin current. This spin current can electrically
researcher at DGIST (2021 between logic and storage (memory) manipulate the magnetic order of magnetic
~2024). Currently working units. In contrast, spintronics offers materials (FM), a phenomenon known as spin-
on spintronics  devices integrated logic and  memory orbit torque.

functions due to its non-volatile
nature, enabling the development of
high-performance and low-energy
electronic devices.

with a focus on electrical
control of spin currents.

>> Beginnings of my path to >> After Graduation

academla Students  will acquire practical
Computers fascinated me in my childhood, so | naturally experience in fabricating nano-scale
majored in Electronics and Information Engineering at electronic  devices with various
university. | was indeed fortunate to be assigned to a semiconductor process techniques
spintronics laboratory for my graduate research. Studying and in characterizing their properties.
spintronics was not easy, as it is a relatively new field In addition, since our research field The white area indicates the magnetic moment
with only limited descriptions in textbooks. Nevertheless, in gaining global attention, students in the magnetic device. The local magnetic
| feel a dopamine rush whenever | discover an unknown will naturally become familiar with moment can be electrically reversed by the
experimental phenomenon. using English in research activities.

spin-orbit torque.
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