THE Alan G. MacDiarmid

NanoTech Institute
PRESENTS

Antonio Maffucci, Ph_.D.

Professor of Electrotechnics
Dept. D.A_E.1_M_L.
University of Cassino, ltaly

Thursday, October 28th at 11 a.m.
Berkner 2.528

ELECTRICAL PROPAGATION MODELS FOR SINGLE
AND MULTI-WALL CARBON NANOTUBE
INTERCONNECTS

The seminar will give details on some recently proposed models for the signal
propagation along carbon nanotubes of arbitrary chirality, at microwave through
terahertz frequencies.

The problem of accurately modeling CNT interconnects has been given more and
more attention, as CNT electronics moved from a pure research area towards a
mature technology field. In principle, an accurate CNT electro dynamical model
requires a quantum mechanical approach; on the other hand, to obtain useful tools
for real-world applications, this model should be simple enough to allow deriving
reduced-order circuital models.

The recent literature proposes different models, either based on phenomenological
approach and on semi-analytical one. This seminar will review a rigorous electro
dynamical model, based on the semi-classical Boltzmann transport equation. The
model may be applied to CNTs of arbitrary chirality, either metallic or
semiconducting, at microwave through terahertz frequencies, and may be extended
to the case of multi-wall CNTs. A CNT constitutive equation is derived in
frequency domain and coupled to the classical Maxwell equations, so to obtain a
circuit model in the frame of the transmission line theory, where the classical
electromagnetic per-unit-length parameters are modified to take into account the
presence of kinetic and quantistic phenomena. The circuital model applies to
bundles of both single-wall and multi-wall CNTs and generalizes the existing ones,
including the effects of CNT size, chirality, temperature and curvature. Is extended
to benchmarks and case-studies are presented, referring to the use of CNT as on-
chip or package-level interconnects.




