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S’pore, Japan researchers find new
way to turn Wi-Fi signals into power

Charging your smartwatch or medi-
cal implant wirelessly in the future
could be as simple as being near a
Wi-Firouter, after arecent techno-
logicalbreakthrough.

Ateam of researchers from Singa-
pore and Japan has found a new
way touse very tiny devices to con-
vert Wi-Fi signals into electricity
to power smalllights called LEDs.

The research, which was pub-
lished last week in the prestigious
Nature Communications scientific
journal, could eventually help wire-
lessly power wearable medical and
consumer electronic devices.

This is possible as long as they
are within range of Wi-Fi signals
that can be up to 100m.

For medical implants, the tech-

nology could do away with under-
going surgery each time an im-
plant’s battery needs to be re-
placedbecause it has run out.

The Wi-Fi energy harvesting
technology could also help power
sensors, such as those on buildings
for environmental monitoring and
other smart city applications.

Professor Yang Hyunsoo, one of
the researchers involved from the
National University of Singapore’s
(NUS) Department of Electrical
and Computer Engineering, said
the team has received many
queries on the research. A number
have come from the medical field,
where there is interestin powering
neural device implants.

“We are surrounded by Wi-Fi sig-

nals but when we are not using
them to access the Internet, they
are inactive. And this is a huge
waste,” said Prof Yang.

“Our latest result is a step to-
wards turning readily available
(Wi-Fi signals) into a green source
of energy, hence reducing the
need for batteries to power elec-
tronics that we use regularly.”

The team of eight researchers
from NUS and Japan’s Tohoku Uni-
versity took almost three years and
spent $1million on theresearch.

Its Wi-Fi harvesting technology
involves small devices called spin-
torque oscillators used in wireless
communication systems.

Using commercial manufactur-
ing processes, it may be possible to
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The research breakthrough was achieved by a team led
by Professor Yang Hyunsoo (far left), seen with

Dr Raghav Sharma, the first author of the paper, who is
holding a chip (above, in a close-up) embedded with
about 100 spin-torque oscillators.
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fit one billion to 10 billion of these
small oscillators into a 1cm square
chip, said Prof Yang.

By tapping how sub-atomic parti-
cles called electrons spin, the oscil-
lators can convert electricity into a
Wi-Fisignal.

The devices can also do the re-
verse to convert a Wi-Fi signal into
electricity, which is what the re-
searchers explored.

Prof Yang said that while semi-
conductors can convert radio
waves into power, Wi-Fi signals -
which occupy the 2.4GHz radio
wave band - are just too weak and
low-powered for semiconductors
toharvest energy.

But the researchers found that
spin-torque oscillators are better
at this. They developed an array
containing eight spin-torque oscil-
lators arranged in an optimal way.
When exposed to Wi-Fi signals,
the array was able to charge an-
other device for five seconds to
power a 1.6 volt LED for one
minute.
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improving the energy harvesting
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Kenny Chee

MAKING BETTER USE OF WI-FISIGNALS

research, including from the medical field for powering
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