Two dimensional materials
A new pathway for electronics and sensing
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2D material growth
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2D material availability and flavours

“exfoliation” (scotch tape)

Y.Cheng, and I. Jovanovic, Perdue Univ.
http://www.physics.purdue.edu/quantum/Talks/ari_2009b.pd

A K. Geim, P. Kim, Sci. Am., April 2008, 90
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J. Phys. Chem. B, 2004, 108 (562), pp 19912-19916

10 pm
[ o

P.W. Sutter et. al., Nature Materials 7, 406 - 411 (2008)

www.2dsemiconductors.com
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Material growth in FORTH — IESL
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2D material based electronics

11" emotnuovikny omuepioa ITE, Hparxicio 2017 6




Current transistor technology

Our society is based on availability of ever faster communications
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Available transistor technologies
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(2012)
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1* FORTH graphene FET
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Deligeorgis et al Appl. Phys. Lett. 96 103105 (2010)
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Graphene FET DC modelling
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G.Vinzenzi et al IEEE-IMS. 2014
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Graphene FET current control
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Comparison to State of the art

S

We are currently here

H. Madan et al. ECS (2013)
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VS. Prudkovskiy et al Carbon Vol. 109 p.221 Nov. 2016
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Graphene antenna
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M. Dragoman et al Appl. Phys. Lett. 106, 153101 (2015)
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Roadmap: 3D integration of 2D devices

Graphene Antenna
M.Dragoman et al Appl. Phys. Lett 106 (15), 153101 (2015)

CNT interconnects

T.Wang et al Nanotechnology
20 (48), 485203 (2009)

Graphene or other
2D materials low

noise receiver

(LNA)

A

G. Deligeorgis et al Appl. Phys. Lett. 96 103105 (2010)

G.Deligeorgis et al Appl. Phys. Lett. 101(1),013502 (2012)
GVinzenzi et al SIS\EL Vol 76) ppiEmi2h (2012) / L
M.Dragoman et al J. Appl. Phys. 112 (8), 084302 (2012) Wgﬁ el
F.Coccetti et al IEEE MTT-S IMS (MTT) (2013) " Commicsion
G.Vinzenzi et al IEEE IMS (2014)

VS. Prudkovskiy et al Carbon Vol.109 p.221 Nov. 2016
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2D materials for sensing
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Inkjet printed graphene oxide for sensing
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Inkjet printed sensing

1 inkjet layer 2 inkjet layers 3 inkjet layers 4 inkjet layers
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Sensitivity and repeatability
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Self assembled graphene hydro-gels
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Schematlc of self—assembled graphene oxide hydrogels (SHGs) fabrication.
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