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Abstract: As the size of VLSI circuits keeps growing, the quality of circuit partitioning for parallel simulation is
becoming increasingly crucial. In view of the fact that the present algorithms cannot guarantee the size balance and
minimize the cut-signals among partitions simultaneously, a novel algorithm for circuit partitioning at transistor
level is presented. The proposed algorithm first conducts clustering procedure to obtain a good initial partition
result, and then makes an adjustment procedure to achieve well-balanced partitions with fewer cut-signals. The
excellent performance of the new algorithm is demonstrated on several industrial circuits. Compared with the
COPART algorithm which is widely used, the size discrepancy among different partitions and the number of
cut-signals obtained using the new algorithm decrease by 25% and 18% on average, respectively.
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Initialize the adjacent matrix A and priority Queue
While there are still nodes that could be merged
/* which means such node merging will not violate

size limitation and there are connections between
them */
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Pick out the node ¢ and j with maximum coupling
measure from the priority queue;

Merge them;

Merge the lines and columns corresponding to
node ¢ and 7 in the adjacent matrix A ;

Re-calculate the coupling measure for the
nodes previously connected to node 7 and 7

Adjust the priority queue;
¥
Assign clusters to partitions in the post-processing
step
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While (maximum sum gain > 0)

{
Initialize gains for every element;
Initialize buckets;
Repeat

{

Select and lock a cell with the max

}
2.

move gain;

Update gains and buckets;

} Until no move is available

Calculate the maximum sum gain and store

the corresponding moving times;
If (the size discrepancy can decrease &

maximum sum gain > 0) Then

Move the corresponding elements;
Release all cells and prepare for next run pass;
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