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Coupling-driven bus design

for low-power application-specific systems
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In modern embedded systems including communication and multimedia applications, large
fraction of power is consumed during memory access. Thus, buses should be designed and
optimized to consume reasonable power while deliverixfg sufficient performance. In this paper, we
address a bus ordering problem for low-power application-specific systems. A heuristic algorithm is
proposed to determine the order in a way that effective lateral component of capacitance is reduced,
thereby reducing the power consumed by buses. Experimental results for various examples
indicate that the average power saving from 30% to 46.7% depending on capacitance components
can be obtained without any circuit overhead.
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Compute taransition probability(p) of each line;

Compute switching corelation (o ) of each pair of
lines;

Find a set of shielding lines S«—{'b; | pi<& )y

R < {bo, b1, * "bn-1}-S/

{bi} « arrange-clusters(¥,S);
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build-clusters(R, pj, o jx)
while R not empty do
Select b;ER s.t. pjis maximum,
andR —~ R — {b};
Form a new clusterW¥i «— {bj}:
while true do
Find by €ER maximizing o » >0, where b is the
first or the last element of ¥/
If bi is not found then exit loop: end if
If b is the first element of ¥,
thenV: « {bU Vi,
else Vi —WilU{bi};
end do
120t A%A 20
end do

return V¥,

end if
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arrange-clusters(V¥,S).
Select W€ ¥ s.t. o (V) is maximum,
andVv «~v—vw;;
Select W+ E W s.t. o (V:) is maximum,
and¥ «—vw—v,;
if the first element of W1 has o (¥)
then ' ~w,;;
else F « reverse(V¥:); end if
foreach¥,€ ¥ do
V-, and F—FUW;;
Select b €S, § +S—{ b},
and F <FU{b};
end do
If 8 is not empty then F «—FUS ;end if
if the last element of ¥ has p (V)
then F < FU W, ;
else F — reverse(¥,), end if

return F;
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