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Tutorial Overview
Advancement in nanotechnology has made it possible to manufacture sensors, circuits and devices measuring
only nanometers in size. This development is creating an extraordinary opportunity to observe, interact, and
optimize physical systems from the very bottom. Wireless communication and networking at nanoscale,
however, faces new challenges not encountered in conventional sensor networks. For example, nanoscale
antennae call for wireless communication in the Terahertz band, which encounters new path loss and noise
phenomena posing significant challenges for many target applications of such networking. Nanoscale
computing and communication is a new and rapidly growing field of research promoting collaboration
between wireless networking, nanotechnology, and other fundamental disciplines. The objective of this
tutorial is to present the opportunities, challenges, and a survey of recent advancements of this new and
growing inter-disciplinary field.
The outline of the tutorial is given below:
•
•
•

•
•
•

Module 1: Applications (including medical, chemical, and agricultural applications of nanoscale
networking)
Module 2: Energy (energy storage, harvesting and consumption models for nanoscale devices
including nanobatteries, nanogenerators, and nanotransceivers)
Module 3: Antenna, propagation, and noise (novel material-based antenna technology as well as
new propagation and noise models and tools used to estimate path loss for nanoscale
communication in different environments)
Module 4: Simulation (available tools for simulating nanoscale communication environments)
Module 5: Communication protocols (modulation and coding, power control, MAC, and routing for
nanoscale communications)
Module 6: Emerging research directions and open problems in nanoscale networking
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