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[Abstract]

Quantum-dot cellular automata (QCA) consists of nano-scale cells and demands very low power consumption so that it is one
of the alternative technologies that can overcome the limits of scaling CMOS technologies. Typical BCD-EXCESS 3 code
converters using QCA have not considered the scalability so that the architectures are not suitable for a large scale circuit design.
Thus, we design a BCD-EXCESS 3 code converter with scalability using QCADesigner and verify the effectiveness by simulation.
Our structure have reduced 32 gates and 7% of garbage space rate compare with typical URG BCD-EXCESS 3 code converter.
Also, 1 clock is only needed for circuit expansion of our structure though typical QCA BCD-EXCESS 3 code converter demands
7 clocks.
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Fig. 1. QCA basic concept: (a) QCA cell, (b) 45°
rotated cell, and (c) 90° cell based wire and
45° rotated cell based wire
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Fig. 2. Coplanar based wire crossing.

8 2.



1% 3@} 3(b)= A7 A Alo| E) RIMEIE HolF
I Utk o Aol EE= 379 1Y A A B, CE 7HA L, 1A
o] &8 Al FE 7Hth A Ao B 99 Ase) o
upepa] Fotol] QL= Aol o] A E AL 71 HFo)
GBS TA Ho] Alsrt MubEch QJIME = Y E
2 Al o] Aol Wit E o] 21571 Ak vk [9]-[11].

it

N

-2 B3 WA L 5 U O Ho|=

R
>
oy
=2
>
w
0
¢
W
Nl
K
2l
(1
Ll
fol
o
)
i
(A
Y
P‘L
N
do
:oé

>
dot
o
)
=
i
T
ok
1>
_E
wn
jins
i)
i
i)
X
©
il
il
>
op
ot
O

% 4@ AR WA TS T ) A

@, Z 450 908 A AHg3e] the 399 90

o FHOR FAFES sfo] No] £FL A
S Sk O

(i

o2

D
tlo m -

o
2,
T,
_
=

o,
Ir
1
X

% ot o L

o7
o
o

A olake] g1 A1es we
A wda M= A e %
e W7 F A7 2R A
4(b)e] AlEH ol A= e
T Atk A= 7FE wlAE B AR FLel

B sk 29,

. SHE WA (a) QCA AollAel = (b)
AlZolM Znt [12]

. Extended wire crossing: (a) layout on QCA,
and (b) simulation result [12].

a d

: BIES
oofloof " |

b e

J8 4. 583 ci=Z A[0|E: (a) QCA AolMe| 2=, (b)
AlEeold 23} [13]

Fig. 4. Majority gate with 5 inputs: (a) layout on
QCA, and (b) simulation result [13].
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Fig. 5. Previous BCD-3 excess code convertor [14].
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Fig. 7. Block diagram of the previous BCD-3 excess
code convertor.
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