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Abstract

For effective module generation, a detailed router which can handle complicated routing
regions on multiple layers of interconnection under various constraints is necessary. In this
paper, a new improved maze routing technique is described. which can find the shortest path
for each net without allowing stacked vias. In this method. two cost values are stored at each
grid point. The cost values represent the routing costs from the terminal of the net being
routed to the grid point. One cost value shows the cost of the shortest path without making
a via at the grid point and the other cost value shows that with making a via at the grid
point. This is the first systematic maze routing technique which can find the shortest path
without via-stacking.
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Read data & prepare routing environment.
/* Initially, schedule all the nets */
for ( each net n ) {
num_groups = Find Groups ( n )
if ( num_groups »= 2 ) {
if (Find_Path ( n) == YES)
Schedule ( n ):
else {
Report_Error:
exit;

}
}
/* main routing loop */
while ( (n = Pop Schedule () ) !'= EMPTY) {
Try_Tmppath ( n ):
num_groups = Find_Groups ( n ):
if ( num_groups >= 2 ) {
if ( Find Path (n) == YES)
Schedule (n ):
else if( stopping_criterion ) {
Report_Error;
exit:

else
Ripup and rerouting:

=
Fig. 1.

HA wiA dyElE
Global routing algorithm.
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Find_Path ( n)
{' a path is to be found for net n */
Initialize cost:
for (positions (i,j,k) of all the pins or existing
paths of net n) {
if (there is a via at (i, j, k))
else  flag = A:
Search Next (flag. n. i, j. k., cost):

flag = B:

}
while (cost ¢ Limit_Cost) {
/* Points to be searched are pushed in
Search_Next, and popped
* by Pop_Searcha. Pop_Searchq returns a
pushed net of cost,
: if there is one.

if ({queue = Pop_Searchq (cost)) == EMPTY)
cost ++:
continue:
)
/* search at queue position */
if (Search_Next (queue.flag,
queue.j, queue.k, cost)
= YES) {
Back_Trace(queue.flag.
queue.j, gueue.k, cost):
return (YES):

queue.n, queue.i,

queue.n, queue.i,

}
}
return (NOJ):

a2l 2, AR e daeElE
Fig.2. Algorithm for finding a path
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Search_Next (flag, n, i, j. k, cost)
/* search neighbor points from (i, j. k) for net n */
{
if (flag == A) {
if (AL, j, k) 1= o) {
/* (i, j, k) has been searched at
smaller cost */
if (target of net n.is found at (i, j. k))
return {YES):
else

}
else if (B(i, j. k) != ) {
if (Selfloop is found)
return (NO):
}

return (NO);

A(, j, k) = cost:

if (At 1L, j, k) == )
Push(A, n, it 1.j. k, cost + k.a)
if (Ali,jt1, k) == <)
Push(A, n, i,jt 1, k, cost + k.B)
if (B, j, k +1) == )
Push(B, n, i, j, k + 1, cost + k.7
if (B4, j, k- 1) == )

) Push(B, n, i, j, k-1, cost + (k-1).7):

else { /* flag == B */
if (B, j, k) I'= o) {

/* (i, j, k) has been searched at
smaller cost */
if (target of net n is found at (i, j, k))
return (YES):
else

return (NO):

else if (A, j, k) !'= o)
return (NO):
B(i, j, k) = cost:

if (A(it 1, ], k) == <o)
Push(A, n. it 1, ] k, cost + k.a):
if (AG, ¢ 1, ) == co)
Push(A n, i, j+ 1.k cost + k.B):

1
return (NO):
a7 3, 2 dzeEE
Fig. 3. Searching algorithm.
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Fig. 9. An example with stacked vias.
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Table 4. An example circuit.
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Fig. 10. dff circuit: A routing result when stacked vias are not allowed.
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Fig. 12. alu circuit: A routing result when stacked vias are not allowed.
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Table 5. Run time (sec).
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