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Abstract: Circuit partitioning is an important part of any very large scale integration (VLSI) physical design
automation, but it is a NP-hard combinatorial optimization problem. In this paper, a hybrid particle swarm
optimization algorithm with FM strategy is proposed to approch this problem. Inspired by the mechinism of genetic
algorithm (GA), two-point crossover and random two-point exchange mutation operators have been designed to
avoid generating infeasible solutions. To improve the ability of local exploration, FM strategy is applied to the
proposed algorithm to update its position. A mutation strategy is also built into the proposed algorithm to achieve
better diversity and break away from local optima. Experiments on ISCAS89 benchmark circuits show that the
proposed algorithm is efficient.

Key words: circuit partitioning; min cut; particle swarm optimization; very large scale integration circuit
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Fig.1 Representation of the particle
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Table 1 Specification of the benchmark circuits
F 1 ARy g oK B

Circuits #units(include 1/0 pads) #nets #in pads #out pads

5298 142 136 3 6
s349 196 185 9 11
s820 331 312 18 19
s953 463 440 16 23
s1238 554 540 14 14
s1423 753 748 17 5]
51488 686 667 8 19

42 KWERSH

0T VR R M AR SO E B, 1 28R F £ A 2.00GHZ () PC HLAE MATLAB M85 R X £ i () FM H
%143 5B DPSO 892 AL A FM Jm) A2 3 5 % () DPSO 44.1%: (discrete particle swarm optimization with FM,
fRi #% FDPSO) A A 3¢ I ¥ 385 (173 45 FM R 3548 40 S N 22 1 4 748 7 SR I (¥) DPSO %3 (discrete particle swarm
optimization with FM and diversity mutation, {&#X FDPSOM)&5 £ Bk 515 3T T — R 51 145 BTS2 5, % T i it 4
IR JR) AT 45 SR R 22 4 SR BEAT 30 UE, 2K 10 7E AR [R5 B0 & R %) FDPSOM $53% . FM HL i 01 43 550 . STk
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V6] BERE AR EL B 1t 38 9ok, 0 h 0.3~0.7 ZTRIBEHEAARE e M 38 18 ,dy FI dy 43 0B 20 1 35, LU AT~ HX 0.5.5%% 2
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% FDPSO 5L LA & FDPSOM LA Hi it s953 Al s1238 LAt ALd A xS EE .

Table 2 Comparison of experimental results produced by FM, DPSO, FDPSO and FDPSOM
% 2 FM,DPSO,FDPSO #l FDPSOM [¥] 5 % 45 YL Lt

FM DPSO FDPSO FDPSOM
Circuits | Best Average | Best Average Average Best Average Average Best Average prverage
convergence convergence convergence
cut cut cut cut . cut cut . cut cut .
generations generations generations
5298 12 18.8 11 18.8 1067 13 14.3 261 7 123 295
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Fig.2 Convergence comparisons for the circuit s1238  Fig.3 Convergence comparisons for the circuit s1423
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Table 3 Comparison of experimental results produced by different partitioning algorithms
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51238 70 85 78 51 27.1 40 34.6
51423 65 75 102 61 6.15 18.7 40.2
51488 72 73 95 63 12.5 1357 33.7
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