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Abstract

Graphene being a monolayer of carbon atoms exhibits some remarkable electronic and mechanical
properties that make it an ideal candidate to be applied in various types of sensors. The sensors’
market is extremely large since we are dealing with the automotive, electronics and healthcare
industries among others. Therefore, it is an excellent starting platform for graphene applications. For
example, the current COVID-19 pandemic has demonstrated the urgent need for fast diagnostics in
order to minimise and control its effects, here, biosensors based on graphene field effect transistors
(GFETSs) have shown great potential as a platform for future diagnostics, Figure 1. Since graphene
has unique properties such as high carrier mobilities and electrical conductivity, flexibility,
biocompatibility, facile chemical functionalisation, and large specific surface area, allowing the
immobilisation of high density of bioreceptors, leading to increased sensitivity.

During this talk, | will cover the use of graphene in various types of sensors including MEMS [1,2] ion
sensors (ISFETS) [3-5], gas sensors [6] and biosensors. Depending on the type of sensor, the
graphene requirements including the transfer and characterisation vary considerably.

REFERENCES

[1] S. Wagner, T. Dieing, S. Kataria, A. Centeno, A. Zurutuza, A. Smith, M. Ostling, and
M. Lemme, Nano Lett., 17 (2017) 1504.

[2] C. Berger, R. Philips, A. Centeno, A. Zurutuza and A. Vijayaraghavan, Nanoscale, 9 (2017)
17439.

[3] N. Tran, I. Fakih, O. Durnan, A. Hu, A. Aygar, I. Napal, A. Centeno, A. Zurutuza, B. Reulet,
and T. Szkopek, Nanotechnology, 32 (2021) 045502.

[4] I. Fakih, O. Durnan, F. Mahvash, I. Napal, A. Centeno, A. Zurutuza, V. Yargeau, and T.
Szkopek, Nature Commun., 11 (2020) 3226.

[5] I. Fakih, A. Centeno, A. Zurutuza, B. Ghaddab, M. Siaj, and T. Szkopek, Sens. Actuators B
Chem., 291 (2019) 89.

[6] C. Mackin, V. Schroeder, A. Zurutuza, C. Su, J. Kong, T.M. Swager and T. Palacios, ACS
Appl. Mater. Inter., 10 (2018) 16169.

FIGURES

Figure 1. Graphene field effect transistors (GFETS) at wafer scale.
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