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Efficient Technology Mapping of FPGA Circuits
Using Fuzzy Logic Technique

Jun-Yong Lee'- Do-Soon Park'

ABSTRACT

Technology mapping is a part of VLSI CAD system, where circuits in logical level are mapped into circuits in physical
level. The performance of technology mapping system is evaluated by the delay and area of the resulting circuits. In the
sequential circuits, the delay of the circuit is decided by the maximal delay between registers. In this work, we introduce
an FPGA mapping algorithm improved by retiming technique used in constructive level and iterative level, and by fuzzy logic
technique. Initial circuit is mapped into an FPGA circuit by constructive manner and improved by iterative retiming. Criteria
given to the initial circuit are structured hierarchically by decision-making functions of fuzzy logic. The proposed system
shows better results than previous systems by the experiments with MCNC benchmarkers.
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Initialize membership functions for Fuzzy Rules and
Preference Rules
ending_condition = 0
Call CLB_map();
/* procedure CLB_map maps a DAG to a network f CLBs »/

Anayse the result and compare it with stated goals
If ( the result satisfy goals )
then ending_condition = 1,

While ( ending_condition = 0 ) {
Call Retiming();
Call CLB_map();
Analyse the result and compare it with stated goals
If ( the result satisfy goals or no more improvement is
expected )
then ending_condition = 1;

}
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V' « all nodes indluded in the CLBs which belong to the path
with the largest CLB levels
Q « andidate nodes from CLB levels
While { Q + O ) {
Choose a node n from Q which maximizes timing criticality
Dix)
/+ D(x) is a multi-criteria decision function and x is an
element in the solution space X */

If ( the output of node n is connected to inpul(s) of register )
{

If ( number of registers connected to n > 1)
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Call Merge_register to merge all registers into one
Call Move_forward(n);
/* procedure Move_forward moves the node n forward
over the regisger */
}
else if ( dll the inputs of the node n is connected to the outputs
o registers )
{
for each register whose output is connected to the node
n
If ( number o fanouts from the register > 1 )
Call Split_register to duplicate the register for its
Janouts
Call Move_backward(n);
/* procedure Move_backward moves the node n
backward over the register */
}
Remove the node n from Q
}
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