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ABSTRACT

Since the design of a single molecule device started by Aviram and Ratner in 1974 [1],
encouraged mainly by the dimensional limits of the microtechnology, there is much research for
the effective use of these nanodevices [2]. Organic materials have been the focus of many
researchers for the generation of systems with more precision of control and with greater energy
efficiency [3]. In this respect, the evolution of advanced theoretical studies for the prediction of
nanosystem electronic properties has been widely used, due to its prediction being very efficient
to direct and predict with great success experimental applications [4]. The present work
investigates the study of the electronic properties in different chains of benzene rings with
defects attached in carbon nanotubes [5]. Using advanced theoretical methodology based on
the Functional Theory of Density and Non-Equilibrium Green Functions in the formalism of
Landauer-Buttiken [6-8]. The results showed negative differential resistance (NDR) and
resonance with diode characteristic, being the main importance visualized the control of the
same in the signature of the electronic current of the system, favoring the indication of use for
possible applications in control engineering for components that need tuned bands at low
voltages [9,10]. In this sense, the direction of the work entails the possibility of NDR control in
nanosystems using carbon-based materials for advancement in nanoelectronic engineering.
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