
 

Graphene and terahertz waves could lead the
way to future communication
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Researchers and doctoral students at the summer school Graphene Study
discussing graphene's potential in terahertz spectrum electronics. Credit:
Angelika Bernhofer/Chalmers University of Technology

By utilizing terahertz waves in electronics, future data traffic can get a
big boost forward. So far, the terahertz (THz) frequency has not been
optimally applied to data transmission, but by using graphene,
researchers at Chalmers University of Technology have come one step
closer to a possible paradigm shift for the electronic industry.
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Over 60 young researchers from all over the world will learn more about
this and other topics as they gather in outside of Gothenburg, Sweden, to
participate in this week's summer school Graphene Study, arranged by
Graphene Flagship.

It is the EU's largest ever research initiative, the Graphene Flagship,
coordinated by Chalmers, who organises the school this week, 25-30
June 2017. This year it is held in Sweden with focus on electronic
applications of the two-dimensional material with the extraordinary
electrical, optical, mechanical and thermal properties that make it a more
efficient choice than silicon in electronic applications. Andrei Vorobiev
is a researcher at the Department of Micro Technology and Nanoscience
at Chalmers as well as one of the many leading experts giving lectures at
Graphene Study and he explains why graphene is suitable for developing
devices operating in the THz range:

"One of the graphene's special features is that the electrons move much
faster than in most semiconductors used today. Thanks to this we can
access the high frequencies (100-1000 times higher than gigahertz) that
constitutes the terahertz range. Data communication then has the
potential of becoming up to ten times faster and can transmit much
larger amounts of data than is currently possible", says Andrei Vorobiev,
senior researcher at Chalmers University of Technology.

Researchers at Chalmers are the first to have shown that graphene based
transistor devices could receive and convert terahertz waves, a
wavelength located between microwaves and infrared light, and the
results were published in the journal IEEE Transactions on Microwave
Theory and Techniques. One example of these devices is a 200-GHz
subharmonic resistive mixer based on a CVD graphene transistor
integrated on silicon that could be used in high-speed wireless
communication links.
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Another example, taking advantage of graphene's unique combination of
flexibility and high carrier velocity, is a power detector based on a
graphene transistor integrated on flexible polymer substrates. Interesting
applications for such a power detector include wearable THz sensors for
healthcare and flexible THz detector arrays for high resolution
interferometric imaging to be used in biomedical and security imaging,
remote process control, material inspection and profiling and packaging
inspection.

"Analysis show that flexible imaging detector arrays is an area where
THz applications of graphene has a very high impact potential. One
example of where this could be used is in the security scanning at
airports. Because the graphene-based terahertz scanner is bendable you'll
get a much better resolution and can retrieve more information than if
the scanner's surface is flat," says Vorobiev.

But despite the progress, much work remains before the final electronic
products reach the market. Andrei Vorobiev and his colleagues are now
working to replace the silicon base on which the graphene is mounted,
which limits the performance of the graphene, with other two-
dimensional materials which, on the contrary, can further enhance the
effect. And Vorobiev hopes that he will be able to inspire the students
participating in Graphene Study to reach new scientific breakthroughs.

"In the last fifty years, all electronic development has followed Moore's
law, which says that every year more and more functions will being
applied on ever smaller surfaces. Now it seems that we have reached the
physical limit of how small the electronic circuits can become and we
need to find another principle for development. New materials can be
one solution and research on graphene is showing positive results.
Working with graphene-related research is about breaking new ground
which involves many difficult challenges, but eventually our work can
revolutionise the future of communication and that's what makes it so
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exciting," says Andrei Vorobiev, senior researcher at Chalmers
University of Technology.

  More information: Michael A. Andersson et al. A 185–215-GHz
Subharmonic Resistive Graphene FET Integrated Mixer on Silicon, IEEE
Transactions on Microwave Theory and Techniques (2016). DOI:
10.1109/TMTT.2016.2615928

Provided by Chalmers University of Technology

Citation: Graphene and terahertz waves could lead the way to future communication (2017, June
28) retrieved 24 April 2024 from https://phys.org/news/2017-06-graphene-terahertz-future.html

This document is subject to copyright. Apart from any fair dealing for the purpose of private
study or research, no part may be reproduced without the written permission. The content is
provided for information purposes only.

Powered by TCPDF (www.tcpdf.org)

4/4

http://dx.doi.org/10.1109/TMTT.2016.2615928
http://dx.doi.org/10.1109/TMTT.2016.2615928
https://phys.org/news/2017-06-graphene-terahertz-future.html
http://www.tcpdf.org

