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There are several compelling reasons for renewed interest in reversible computing systems. First, it is now widely
recognized that CMOS technology, implementing irreversible logic, is coming close to its scaling limit, and that increased
power dissipation is a major limiting factor. Reversible computing, in contrast, can potentially require zero or very little
energy. Second, new nano-scale devices have been proposed, that can naturally perform reversible logic. The objective

of the workshop is to inquire in-depth whether the promise of reversible computing can be translated into a technology,
which will be competitive with CMOS, and that will have the potential to extend the roadmap for computing beyond
CMOS limits.

Since it is straightforward to come up with reversible computing proposals that may work given unlimited resources, the
focus in this workshop will be on scalability, performance, manufacturability, and cost. For example, when comparing
with CMOS, it is misleading to consider an error-free reversible circuitry; a proper comparison should consider a fault-
tolerant reversible circuitry, complete with error correction, clock distribution, interconnects etc. The presentations and
discussions are expected to explicitly address the full hierarchy:

* Device Level: How is a bit of information represented physically in the system? How are the basic gates, such
as AND and NOT implemented? What are the error rates in terms of fabrication, material, and other factors that
introduce uncertainties and noise? Can these devices be fabricated in a scalable manner (e.g., density vs. cost,
operating temperature, and yield tradeoffs)?

* Architectural and Integration Level: What are interconnects made of? How will directionality be enforced? Is
error correction and fault tolerance necessary, and if so what are the schemes? What is the overhead in area (i.e.,
functional density) to obtain the same reliability as CMOS? How would the control/clock signals be distributed,
and what would be its impact on the overall area utilization and functional density?

* Fundamental Level: What are the fundamental limits on the functional density, power dissipation, and
operational temperature? For example, reversible computing does not imply zero power dissipation in any
practical sense. Error rates at the basic device and gate levels will translate into power dissipation. We are
seeking fundamental bounds such as: What is the power dissipation estimates for the proposed technology? What
is the effective entropy that has to be removed from the chip? What is the effective functional density of the
technology expressed as number of logical operations per unit area?

More detailed discussion of the topics and focus of the workshop can be found in: https://www-mtl.mit.edu/mtlhome/
MSD/psw/docs/2_05/workshop-paper.doc. An MSD Center Teleseminar presentation by the Technical Chair on the topic
can be found at: https://www-mtl.mit.edu/mtlhome/MSD/psw/telesm 5.html. Finally, related presentations can be found
in the NCN website www.nanohub.org , search for “Nanocomputing Debate.”
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