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Introduction I

How to scale down current silicon-based technology to
the nanodomain?

Micro Electronics =⇒ Nano Electronics.

Silicon substrate + Metallic electrode

Graphene substrate + Chains of boron clusters

Method: Density Functional Theory.

Exchange-correlation: Generalized Gradient
Approximation (PW91).

Basis set: Plane waves. PAW Pseudopotential.

Code: VASP
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Introduction II

Why graphene as substrate?

A monoatamic layer is the ultimate limit for a substrate.

Why boron clusters for wiring?

In current silicon technology (45 nm feature size) the
substrate is doped with boron clusters.

Our suggestion: similar technique in graphite to obtain
boron-functionalized graphene.
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Introduction III

Small boron clusters are quasiplanar and largely made
from pyramidal B7-units.

All bulk boron nanomaterials made from these B7-units
are metallic.

Quasiplanar boron structures are also metallic.

Very flexible bonding and compatible bond lengths to fit
into the graphene matrix.

Boron clusters are a good building block for the
metalization of graphene.
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Graphene I
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Graphene II
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Graphene III
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Graphene IV
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flat.

Due to a large lattice pa-
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ing sheets.
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Graphene V
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Graphene VI
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Graphene VII
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Graphene VIII
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Boron Doped Graphene I
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Boron Doped Graphene II
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Might be coupled to Bloch
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trix.
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Boron Doped Graphene III
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Boron Doped Graphene IV
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Boron Doped Graphene V
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Periodic direction.

Central B atom does not
contribute.

B7 − C6 chain along the
periodic direction forms a
metallic wire.
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Summary

A proposed model system for a route to nanoelectronics.

Semiconducting graphene substrate + chains of boron
clusters for wiring.

Theoretically studied within the framework of DFT.

Graphene matrix easily accepts these alternating
B7 − C6 chains.

Semiconducting properties might be supplemented by
parts of the graphene matrix itself.

Chains of boron clusters form a metallic wire inside the
semiconducting graphene matrix.
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Future Works

Determination of the distance between boron clusters in
the periodic direction, where the metallic behavior might
finally disappear.

Implantation of even larger boron clusters.

Modeling of inhomogeneous or disordered cluster
chains.
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