
10/11/2020 Pursuing the commercialization of electronic applications based on graphene technology - UABDivulga Barcelona Research & Innovation

https://www.uab.cat/web/news-detail/pursuing-the-commercialization-of-electronic-applications-based-on-graphene-technology-1345680342044.html?… 1/3

15/01/2020

Pursuing the commercialization of
electronic applications based on
graphene technology

The specific needs of the next generations of wireless communication
systems, 5G and beyond, as well as devices for the future development
of Internet of Things have made graphene and related materials
promising candidates for future electronic applications, such as bendable
and terahertz electronics. In the following article, researchers from the
UAB NANOCOMP group explain how these new technologies are being
developed within the European Graphene Flahship initiative, in which
they participate.

Flexible graphene integrated circuit presented in the 2018 annual report of Graphene Flagship consortium. Credit: Alexandra

Csuport

The growing needs of faster and more complex connections require the development of
innovative technologies to meet the demands of the market. The bidimensional character of
graphene and its interesting electronic and physical properties made this material, from the
moment of its discovery, a promising ingredient of the future of electronics. This is one of the
reasons why the European Union launched, on October 1st 2013, the largest scientific research
initiative, the Graphene Flagship (GF) project. With a budget of 1000 million euros and a duration
of 10 years, the GF consortium consists of a combination between the academic and industrial
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worlds that actually constitutes the entire value chain of the future graphene-based technology.
Specifically, the GF activities range from the study of the fundamental theory of the material, the
development of large-scale production, and the design of specific electronic components, to the
integration of this technology in complex systems. To assess a new technology, the “technology
readiness level” (TRL) scale is used to indicate the level of the technology maturity, ranging from
the original idea (TRL1) to the commercial deployment (TRL9). 

The Computational Nanoelectronics (NANOCOMP) research group from UAB has actively
participated in the GF since its inception and, among other contributions, develops physical and
mathematical models that predict the behaviour of different graphene-based electronic devices.
On the one hand, NANOCOMP provides support to the GF consortium by predicting how
powerful and fast (delimiting operating frequency limits) the novel devices are able to become.
These studies are of upmost importance, especially in TRL3 (experimental proof-of-concept
demonstrated) and 4 (component validation in laboratory environment), since it allows the
consortium to choose which devices are more interesting for the future design of electronic
applications, evaluating the feasibility of using them for the emerging world of 5G. Specifically,
electrical models developed by NANOCOMP predicted the performance of field-effect transistors
(basic devices in many electronic applications) based on monolayer graphene, bilayer graphene,
and graphene combined with boron nitride (a material that has been demonstrated to boost the
graphene electronic properties). 

On the other hand, the predictive electrical models developed by the research group have been
implemented into technology computer-aided design (TCAD) tools to allow for simulating
complex electronic circuits including graphene devices. TCAD software, such as Cadence
Design Systems© or Advanced Design Systems©, is very useful in the design and optimization
of circuits based on a large number of devices. This way, they have enabled the development of
the future integrated circuits based on such a novel technology. Specifically, TCAD tools for
monolayer graphene based field-effect transistors and diodes have been developed to push the
graphene technology beyond TRL6 (prototype demonstration in a relevant environment). 

For the subsequent verification of the commercial deployment (TRL9) of graphene-based
electronic applications, we should still wait a few years, even beyond the end of the GF in 2023.
However, what we have currently checked is that the GF represents one of the largest collectives
coordinated in a research initiative. As Winston Churchill once said: “If we are together, nothing
is impossible. If we are divided, all will fail.” 

It is suggested to visualize this video.
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