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New 28-GHz transceiver paves the way for future 5G
devices
June 11, 2018

Scientists at Tokyo Institute of Technology have designed and fabricated
a tiny, but incredibly fast, reliable, and accurate 28-GHz transceiver
meant for stable high-speed 5G communications. The fabricated
transceiver trumps previous designs in various regards by taking a new
approach for beam steering.

The importance of wireless communications is evident in modern
societies, and thus, a lot of work has been done on 5G communications
as it is the upcoming big step in mobile networks. The new standard for
mobile networks promises data rates and speeds at least an order of
magnitude higher than those of 4G (LTE), while even allowing for smaller
antennas and radio frequency (RF) transceivers because of the higher
frequencies used.

Most state-of-the-art transceivers designed for 5G employ RF phase
shifters. Accurate phase shifting is important because it allows the
transceiver to guide the main lobe of the radiation pattern of the antenna
array; in other words, it is used to "point" the antenna array towards a
specific direction so that both communicating ends (transmitter and
receiver) exchange signals with the highest power possible. However,
using RF phase shifters brings about certain complications and does not
quite make the cut for 5G.

Motivated by this, a team of scientists at Tokyo Institute of Technology,
led by Associate Professor Kenichi Okada, developed a 28-GHz
transceiver employing a local oscillator (LO) phase shifting approach.
Instead of using multiple RF phase shifters, they designed a circuit that
allows the transceiver to shift the phase of a local oscillator in steps of
0.04° with minimal error. In turn, this allows for a beam-steering resolution
of 0.1°, which represents an improvement of an order of magnitude
compared with previous designs (meaning that antenna array can be
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What's more, the proposed LO phase shifting approach solves another
problem of using multiple RF phase shifters: calibration complexity. RF
phase shifters require precise and complex calibration so that their gain
remains invariant during phase tuning, which is a very important
requirement for the correct operation of the device. The situation
becomes worse as the array increases in size. On the other hand, the
proposed phase shifting approach results in a gain variation that is very
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close to zero over the entire 360° range.

Amazingly, the transceiver that the research team designed was
implemented in a circuit board measuring only 4 mm x 3 mm using
minimal components, as shown in Figure 1. They compared the
performance of their device with that of other state-of-the-art transceivers
for 5G. The data rate they achieved was approximately 10 Gb/s higher
than that achieved with other methods, while maintaining a phase error
and gain variations an order of magnitude lower.

The results of this study are being presented at the 2018 IEEE Radio
Frequency Integrated Circuits Symposium in the RMo2A session. The
proposed LO phase shifting approach will hopefully help to bring forth the
much-anticipated deployment of 5G mobile networks and the
development of more reliable and speedy wireless communications.
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Infrared links could simplify data center communications
Data centers are the central point of many, if not most,
information systems today, but the masses of wires
interconnecting the servers and piled high on racks begins to
resemble last year's tangled Christmas-tree lights disaster.

Research into the theoretical bases of future wireless
communications

A Universidad Carlos Ill de Madrid (UC3M) scientist, Tobias
Koch, has received an ERC Starting Grant, one of the most
important grants in Europe for young researchers, to establish
the theoretical and mathematical bases that will enable faster
and more efficient wireless communications in the future.

Chaos could provide the key to enhanced wireless
communications

Now Playing: Science for the People

#525 Chernobyl

This week we're looking back at a man-made
disaster that changed the world: the Chernobyl
meltdown. We take a closer look at all the
contributing factors that lead the No 4 reactor at
Chernobyl to explode and how the Soviet Union's
political, scientific, and administrative culture at the
time contributed to the disaster. And we'll look at
the fallout, the logistics of trying to clean up a
radioactive accident where five minutes in the
wrong area will literally kill you, and the long-tail
disaster recovery efforts. We are joined by Adam
Higginbotham, author of the new best selling book
"Midnight...
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A team of researchers at the Xian University of Technology in
China and the University of Aberdeen in the United Kingdom
have demonstrated that chaos can be used to transmit
information over a wireless physical channel offering wide-
ranging advantages from enhanced communications security.

NIST's rolling wireless net helps improve first-responder
communications

To demonstrate improvements to emergency communications
and foster research on systems that can be quickly placed in
strategic locations, the National Institute of Standards and
Technology (NIST) has worked with industry partners to
integrate commercial technologies into a mobile wireless
communications system.

New detector overcomes key challenge in using light for
wireless communications

In an advance that could one day make light-based wireless
communications ubiquitous, researchers from Facebook,
Inc.'s Connectivity Lab have demonstrated a conceptually
new approach for detecting optical communication signals
traveling through the air.

Nature Communications: Laser source for biosensors

In the area of nano photonics, scientists for the first time
succeeded in integrating a laser with an organic gain medium
on a silicon photonic chip.

Nature Communications: How metal clusters grow

First the nucleus, then the shell: researchers from Marburg
and Karlsruhe have studied stepwise formation of metal
clusters, smallest fractions of metals in molecular form.

New Nature Communications study says 'fear itself' can help
restore ecosystems

Lions, wolves and other large carnivores are frightening
beasts that strike fear into humans and other animals.

Engineers demo first processor that uses light for ultrafast
communications
Engineers have successfully married electrons and photons


https://www.brightsurf.com/news/article/081016407974/nists-rolling-wireless-net-helps-improve-first-responder-communications.html
https://www.brightsurf.com/news/article/081016407974/nists-rolling-wireless-net-helps-improve-first-responder-communications.html
https://www.brightsurf.com/news/article/071916406016/new-detector-overcomes-key-challenge-in-using-light-for-wireless-communications.html
https://www.brightsurf.com/news/article/071916406016/new-detector-overcomes-key-challenge-in-using-light-for-wireless-communications.html
https://www.brightsurf.com/news/article/041516397117/nature-communications-laser-source-for-biosensors.html
https://www.brightsurf.com/news/article/022616391502/nature-communications-how-metal-clusters-grow.html
https://www.brightsurf.com/news/article/022316393061/new-nature-communications-study-says-fear-itself-can-help-restore-ecosystems.html
https://www.brightsurf.com/news/article/022316393061/new-nature-communications-study-says-fear-itself-can-help-restore-ecosystems.html
https://www.brightsurf.com/news/article/122315387688/engineers-demo-first-processor-that-uses-light-for-ultrafast-communications.html
https://www.brightsurf.com/news/article/122315387688/engineers-demo-first-processor-that-uses-light-for-ultrafast-communications.html

within a single-chip microprocessor, a landmark development
that overcomes a major bottleneck in optical communications.

Photons on a chip set new paths for secure communications
Researchers from RMIT University in Melbourne have helped
crack the code to ultra-secure telecommunications of the
future in an international research project that could also
expedite the advent of quantum computing.
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