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Abstract

This paper presents an algorithm for technology-dependent logic optimization and technology
mapping, and describes a performance-driven logic synthesis system, SiLOS, implemented based
on the proposed algorithm. The system analyzes circuits and resynthesizes the critical sections
such that generated circuit operates within time constraints, using only gate types supported by
library for direct implementation.

Experimental results show that the system can be a viable tool in synthesizing high-performance
logic circuits.
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*
*G=(V, A) :circuit graph

E § T AR Ey e ik

% Topological-order ( )makes a node sequence in topological order

% gate ) has output node j

* R (j) :data ready time of node j
* D (j) :delay of gate j

* K:fanins of gate j

*/
procedure READY-TIME(G)
begin
N=Topological_order (G) ;
Stack=¢;
while NIl (> 0 do /% ||N{ :size of set N %/
begin
j=First node in N;
if j is primary input
then R{j)=0;
else R(j)=D(j) +Max [R(})];
kek
NI =INI—1;
PUSH (Stack, j);
end ;
return{Stack) ;-
end;
/%
*G=(V, A) :circuit graph
*kJ=1j1 (Ni, Nj)=A}

* gates that node Ni drives
* K={N | fanins to gate j including Ni}
% S (Ni) =slack value of node Ni

*/
procedure Slack (G)
begin
Stack=READY_TIME (G) ;
while Stack is not empty do
begin
Ni=POP (Stack) ;
S (Ni) =Min [S(Nj)+Max[R(Nk)] —R(Ni)]
= Kek
end;
end;
gl 2. Slack®) A4 gl sE
Fig. 2. Algorithm for slack calculation.
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* G==(V, A):circuit graph
*/
procedure  Technology_Mapping (G)
begin
for each gate g in G do
if type of gate g is inverter then
mark it
while unmarked gates do
begin
Select a target gate;
Preprocessing ;
Construct the search tree;
Determine the rule application sequence;
Transform the circuit;
end;
end;
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Fig. 5. Algorithm for technology-dependent
optimization.
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