|
ZI tukasiewicz

Institute of Microelectronics
and Photonics

@ Head Office/Postal Address Te m pe ra t u re - De pe n d e N t @ Head Office/Postal Address

QWED Sp. z 0.0. Fukasiewicz Institute

ul. Krzywickiego 12/1 M ic rowave C h a ra cte r i sa t i o n of Microelectronics and Photonics

02-078 Warsaw, POLAND Woélczyriska 133,

Malgorzata Celuch, Of Io n - I m p I a nted M ate ria Is fo r 01-919 Warsaw, Poland

e-mail: mceluch@qwed.eu

Lukasz Nowicki,

e-mail: lukasznowicki@qwed.eu G ra p h e n e - o n -S i C e n a b I ed sySte m s

D hetps://imif.lukasiewicz.gov.pl

Silicon carbide (SiC) is a wide-bandgap semiconductor, advantageously used in hightemperature and/or high-voltage electronics. Recent interests are
observed in Graphene-on-SiC (GRSiC) enabled systems, with a proven potential for magnetic field detection (including medical diagnostics), power
monitoring and chemical sensing. From that perspective, a challenge resides in the observed decrease of SiC resistivity at higher temperatures, which the
ongoing European project aims to mitigate with low-energy ion implantation (LEII) of SiC substrates prior to graphene epitaxy. While initial
characterisation performed at DC seemed to confirm that such LEII treatment restricts the evolution of the electron channel and improves thermal stability
of the considered GRSiC devices, our microwave measurements indicate that different phenomena need to be taken into account at higher frequencies.
We shall present the results of comprehensive characterisation: performed with QWED SPDR and Q-SCR instruments in the 5-35 GHz frequency range

pre-epitaxially implanted with 10 keV or 40 keV hydrogen (H+) ions, respectively. On each sample, grahene was epitaxially grown and then removed, to

further investigate the effects of such processes on the SiC substrate.
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over the 20 - 90 deg C temperature range; for three samples of semi-insulating high-purity nominally on-axis 4H-SiC(0001), reference (unimplanted) and.

Ion implantation for graphene-enabled magnetic diagnostics: Measurement Setup

Application perspectives in modern fusion reactors
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Reflected in QFS graphene as: -Py/e
'\1:II "
B eI EEINAN TN TN TN NN .

iy by by by by by vy vy vy vyt 10 GHz Split Post Dielectric Resonator in Climate Chamber
b 20 20 20 20 20 20 20 20 20 Zhe Zhe 20 with inserted 4H-SiC treated by Ion implantation

4H-SiC is treated via ion implantation
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