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Algorithm XTALK(X)
Input: the initial solution X.

Output: a new channel routing solution optimized with respect to
the object function.

Object function: .
f(X) = o * total_crosstalk(X) — 3 * minslack(X)

begin

initialize the initial temperature T;

initialize the terminating temperature 7;

initialize the probability weight p for choosing move type;
initialize the boundary of accept ratic a;

‘initialize the boundary of downhill ratio d,

initialize the boundary of downhill move C;N;

initialize the boundary of total move C,N;

while((downhill move ratio<d) and (accept ratio>a)
+.and (T>terminating temperature 7,))do
begin
while((downhill move < C;N) and (total move < C.N))do
begin
if (random(0,1)<p))
then X’ = dogleg(X)
else X’ = segment_permutation(X) ;
A=fX)-fiX);
if (A<0) then
begin
X=X
update count of downhill;
~end
else if (random(0,1)<e™T) then
begin
X=X
update count of uphill;
end
end
T=T*r;
end
output X;

end
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Algorithm dogleg(X)
Input: an initial solution X.
Output: a new channel routing solution using dogleg.
begin
select one horizontal segment S;

find the coordinate of S’s left terminals (track number 7, column
number a);

find the coordinate of S’s right terminals (track number i, column
number b);

check the channel density from column number @ to column
number b;

find the lowest channel density column which was numbered as ¢

and column ¢ is between column @ and column b;

select one point P located on (track number i, column number ¢ );
split S at the point P and get two new segments S; and Sy;

try to rearrange the track number for S; and S»;

output the result as X

end

Algorithm segment_ permutation(X)
Input: the initial solution X

Output: a new channel routing solution using segment
permutation

begin
select one horizontal segment S randomly;

find the coordinate of S’s left terminals (track number #, column

number a);

find the coordinate of S’s right terminals (track number i, column
number b);

randomly select a horizontal segment H on other track and H is

located on [column number a, column number b];
check the vertical constraint for swapping S and H;
if S and H can be swapped successfully then output the result as X

end
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ABSTRACT

In this paper, a simulated annealing based algo-
rithm- is proposed to minimize the crosstalk for grid-
ded channel routing. In this approach, we use segment
reassignment and track permutation multi-dogleg in-
troducing techniques to optimize the crosstalk without
changing the height of the given channel. Experimen-
tal result shows that our method can get better solu-
tions, both in minimum slack and total crosstalk, than
that obtained by other methods such as track permuta-
tion method[6], segment reassignment method[9] and
linear programming approach[8].

Key words : crosstalk, Simulated-Annealing, segment
reassignment, track permutation, multi-
dogleg, linear programming °




