Decreasing contact resistance in graphene devices by optimizing edge contact under metal
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Abstract

Graphene is two dimensional material which has combination of unique mechanical, electrical and
optical properties. Due to the unique properties of graphene, it has potential for several applications
such as RF devices[1] and ultrafast photodetectors[2]. Reducing contact resistance of metal-graphene
is important for further improvement of graphene devices and for realization of graphene based
electronics[3]. Graphene contact resistance can be reduced in many ways such as reducing surface
roughness of metal[4]; removing photoresist residues[5] and increasing edge contact length [6]. The
contact resistance of graphene was significantly improved by contact area patterning where the edge
contact length was increased [3], [7]. Patterned area also increases transfer length which in turn
improves contact resistance by reducing current crowding effect [7]. This method is reproducible and
has further room to improve the contact resistance.

In this research, graphene under the metal contacts was patterned with series of holes of 100nm to
300nm radius. The holes were patterned by E-beam lithography (Fig.1a), and metallization was carried
out by electron beam evaporation (Pd(20nm)/Au(30nm)) followed by lift-off process(Fig.1b). The effects
of the geometrical parameters of the holes and different graphene length under the metal are
investigated experimentally and numerically. Also, the effects of removal of PMMA residue by oxygen
plasma etching on top of the structures are studied.
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Figurel: a) Holes with 100nm radius on graphene patterned by E-beam lithography. B) Metal contacts
with various 1-7 micron graphene channel for TLM measurements



