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Considering Crosstalk Symbolic Synthesis Method for Reversible Circuits

HU Jing, MA Guang sheng, LI Dong hai, FENG Gang
(College o Camputer Science & Technology, Harbin Engineering University, Harbin, H eilongjiang 150001, China )

Abstract:  Presently exising synthesis methods for reversible circuits were applicable only to reversible circuits with small
numbers of inputs and outputs and had neglected the impact of path delay, which could not meet the complex design. The heurigic
Synthesis algorithm is presented in this paper. Based on matrix model and symbolic algebra, this paper offers a symbolic synthesis
method and performs delay and crosstak optimization simultaneously. Using the cos function the method seers the synthesis pro-
cess, which considers multiple optimization objectives, incluling area, delay and cwsstalk. The proposed algorithm was tesed on a
set of reversible benchmarks. Compared with exiging synthesis methods, the algorithm reduces crosstalk by 10. 3% and path delay
by 5- 20% . It has obvious advantages for CPU time and memory cost. The method can handle large scale reversible circuits in rea
sonable time.
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# nrD is path delay of nrth partition.
Procedure GuidedD ecomposition( Parf m] ,m— D, Lg) {
# initialize a solution tree
solutiorrtree < tree( Parf m]); depth <0; bound <nr D;
for all n€in solutiorrtree with depth= = depth do{
if depth= = 0 then
choose all st €1g that presave the Parf m] strudure;
else for all sr €1g do {
if cost of sr+ st of node n < bound then{
result = simplify( n, sr);
# make result a child of node n
addchild( n, result) ;

add cost of st to cost of result;

if result € Lg then {# solution is found.

mark the corresponding tree node;

bound= cost of node result; }

if no more n € in solutiorrtree with depth= = depth
then depth < depth+ 1}}

return solutiorrtree marked; } }

ab Obe O,
b(a Okc) Ocd b Oc(b Od)

b(a @c) Od,

2
Procedure budget(M, Par{ n]) {
for m= 1 to NumberOfPartions do {
CandidatesCamponents ( Par [ m])
(Parf ], 07 D, L)
# Note that fundion GuidedDecomposition(Par[ m], nrD, L)
return the solutiorr tree rather than the best solution| 12].

< GuidedDecamposition

candiddes < CandidatesComponents(Par [ m]) ; }
pﬁoritY(andklale gaes - pI‘lOI'lty( candidates) 5
( CandidaeCamponents ( Par [ n ]),

return priority.

candidate galts) 5 }

3.2
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w i
, ( asser i
tion function)A (x ). r EAE AR ;S HR N CT/K MIGHEALE J A(x) I
, A(x) ,
, [y
, SIM
(A, B) , ( permuting wires ). , B3 HEHER
> 5
Cr;/K A(x), , C
A(x) ; b+ , [1~ 10]
CF : Pentium4 3. 0G PC
(512m ) , WindowsXP
Examples Our Best GT
# gates delay crosstalk # gates delay crossak # gates delay crosstalk
4mod5 5 7. 81 21 5 8. 65 27 / / /
Gsym 20 27.3%4 329 20 28. 46 346 / / /
rd53 12 27.50 432 12 2. 13 475 30 51.26 669
ham7 25 21. 46 561 25 25.59 717 / / /
ham 15 109 105.96 1291 109 117.32 1374 23 34. 82 638
hwb8 751 2089. 74 3214 749 2357.12 35% 132 129. 34 2197
hwh9 1541 472 46 7639 1544 6036.74 8471 / / /
C1355 238 3915. 65 1356 271 / / / / /
3540 935 7847.32 5108 1007 / / / / /
C5315 1397 5932. 67 793 1401 / / / / /
C6288 2132 14704. 18 11365 216 / / / / /
1 . delay  crosstalk
C“Our” C1355 C3540 C5315 C6288 s
. “Best”
[~ 10] ar
Toffoli [36] ,
1 “ow” s a= ,
0.25 B=0.50=0.2 T= 0.05. # gates 10. 3% . 9.8% ,
. delay 15% ~ 20%
. aosstalk »
)
2 GT CPU
, “Best” . GI
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Our
MEM( MB) CPU( s)

circui s

CPU(s)

4mod5 0 0.1 / /

han15 2.5

3
IS
©

hwhb8 3.9 38 13

C1355 4.7 7 10. 6 /

C3540 20.3 4.2 40 /

C5315 13.9 2.4 > 200 /

C6288 135.7 76.2 > 900 /
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