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&%k 1 Collect no-repeat_pathcone(G)
Input: an AIG G;
Output: no-repeat critical path node sets;
POs = Col_AIG_POs(f.AIG); //stepl
foreach PO then
if PO — level ==GetNtklevel(G) then// step2
while node — level >1 do

if node ¢ nodecone then

nodecone = SaveCriticalPath(node); //step3
node = GetNextNode(PO); //step4
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&%k 2 Delay opt(G, ef)

Input: an AIG G, an error threshold ef;
Output: Approximate circuit;
Gog=AIG_Duplication(G);//stepl
While (G., < ef) do
nodecone=Collect no-repeat pathcone(G);
foreach node in nodecone then
er = GetLAC_ER(G, Gy, node);//step2

LACcone=GetLACnodecone(G, er, node)//step3

Ge= AIG_LAC(G, G,rg, LACcone);//step4
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AIG based delay optimization of multilevel logic circuits
using approximate computing technique

ZHAO Weikai, YU Zongyuan, WANG Lunyao"
( Faculty of Electrical Engineering and Computer Science, Ningbo University, Ningbo 315211, China )

Abstract: In order to optimize the delay of multi-level circuits, an algorithm using the approximate replacement
of the output node in critical path is proposed for delay optimization purposes. In the algorithm, those critical
paths which can be optimized are searched first. Then, the nodes in each critical path with the lowest error rate
are selected to form an approximate replacement node set. Finally, by deleting those nodes using approximate
replacement under the constraint of error rate, the critical paths are shortened, and the delay is improved. The
proposed algorithm is programmed with C++, built-in commands in ABC tools and tested with ISCAS85 and
LGSynth91 benchmarks. The experimental results show that compared with the proposed constant replacement
methods, the area and delay are improved by 22.96% and 31.49% respectively. Meanwhile, compared with the
newly proposed algorithm, our algorithm running timing is improved by 61.88% while the optimization of delay
and area remains similar.

Key words: approximate calculation; logic optimization; error constraint; multi-level circuit; delay optimization
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