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Problems & Ideas

* Problems of conventional logic :

— With the increase in fabrication density over the last few decades,
semiconductor technology is being pushed to extreme limits and
power dissipation has become a major issue.

— The loss of information is associated with laws of physics requiring
that one bit of information lost dissipates k T In 2 of energy, where k is
Boltzmann’s constant and T is the temperature of the system.

— ldeas: The computing must be done using reversible logic
technologies because the energy consumption of
reversible technologies is theoretically zero.



Main Contributions

e Contributions:

— Six new reversible functional blocks (called Z-block, F-block A-block, T -block,
S-block, and L-block), along with their reversible and quantum gate

realizations, have been proposed,;

— The layout of a parity-preserving reversible full-adder using reversible
functional blocks has been presented;
— The designs of two reversible parity-preserving multipliers have been shown,

with partial product generation and multi-operand addition to generating the
final product;

— The proposed designs have been evaluated against existing published works,
with respect QC, GC, GO, and Cl.
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The results of unsigned and signed multiplier circuit designs were obtained based on the proposed blocks. Left: unsigned
multiplier. Right: signed multiplier



