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Achievements

» Design of reversible odd-parity generator, odd-parity
checker, and nanocommunication architecture.

» For the first time, the proposed reversible circuits are
realized in QCA.

» Quantum cost-based analysis of proposed reversible circuits
and its corresponding QCA-layouts.

» The proposed Feynman gate is compared with existing
circuits in terms of\area, delay, and cell count.

» The heat energy dissipated by the proposed designs is
estimated.

» Under thermal randomness, the polarization of output cells is
observed and the reliability of the circuits is measured.



Proposed designs

O Proposed Parity Generator and Its QCA Layout
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Proposed nanocommunication circuit
and its QCA layout

AT —
FG |,
1} ABB Gar =X
FG EY E.“ E
Transmission | Gar=AGB
. Ao FG Parity
Gar=A@e| || Medium J  Gar=C i
C FG | > FG |car o
~ Parity -
mrity . " o
Parity Generator (F) Parnity Checker
A Garl I\ Gar3
H=I.lllll=Illllllllmlﬂllll2 D R R R :1;'::: """""" :::I=Il-!
|
s B 1 2 2
= !!u!u=m!!.................1. ”"\" --...- = =
o o e A A R R
B B -] BEEEREEEEE:::E EEEN
H B - | : 2} HE B Gars
BH b EH EEBEN 0} B 32} - Il!l!l
H EEER 5} Transmission EEEEEEEEEEEEE:: B
B o3} ) Gar2 Medi B ) B )
H!IEIIHE!I:I ::lglllllll=“! iedmum ~ = =
‘ ) 2 Gar4 | EEEEN
23] EEEEEEEE: | EEEEEEEEE n::::u::u:ulllﬂﬂ EEEEEE:: - B
BH B 22) 22} B H H B
EH B o] E2) 2] B H B
BHc B BERES 22} EBEEEN B B B W Check
E EEE B parity S D R R - - << - R 2] H EEEEEREEEEE: -t
B B B it 2] 7] 3 ] 5 B |
EEEREEEEE: = | EEEER S S A A A EE Y R ' 1
Panty Generator | . = L 2
i 1 Panty Checler




Quantum cost

Quantum  Quantum
cost cost
(traditional (QCA

design) layout)

Proposed circuit

Feynman gate 1 0.021
Reversible odd-parity

generator 2 0.239
Reversible odd-parity

checker 3 0.572

Nanocommunication

. 5 1.916
circuit




Power dissipation

Proposed
QCA
layout

Feynman
gate

Reversible
odd-parity
generator

Reversible
odd-parity
checker

Nanocommu

nication
circuit

Dissipation of power at T=2.0 K

105.1 meV

293.8 meV

426.5 meV

666.7 meV

110.5 meV

301.4 meV

437.8 meV

692.8 meV

118.2 meV

313.9 meV

456.2 meV

732.3 meV

127.6 meV

329.8 meV

479.6 meV

781.0 meV




Power dissipation (meV)
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Effect of thermal randomness
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