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A VLSI Floorplanning Method Based on
an Adaptive Genetic Algorithm

SHINGO NAKAYA," TETSUSHI KOIDE" and SHIN'ICHI WAKABAYASHI

This paper presents a floorplanning method based on an adaptive genetic algorithm (GA)
for a floorplanning problem in VLSI layout design. In the proposed algorithm, a solution of
the problem is coded as a chromosome (individual) with a sequence-pair representation. For
each chromosome, the adaptive genetic algorithm selects an appropriate crossover operator
among newly proposed crossover operators for the floorplanning problem as well as a muta-
tion rate according to the fitness of the chromosome. A good solution can be produced in a
short computation time with the adaptive strategy. Experimental results show the effective-
ness of the proposed floorplanning method based on the adaptive GA compared with both a

May 2002

simulated annealing (SA) based and a non-adaptive GA based methods.
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Fig.1 A concept of a sequence-pair.
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Fig.3 An example of calculation of the elite degree.
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chromosome (the number of modules: 6).
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Table 1 Parameters for fitness scaling.
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Table 2 Experimental results.

000 oo 000 (g(z))) 00000 (A;)[mm?] 0000 (W;)[mm] 0o
000 000 000 | 000 000 2 000 000 000 000 | (sec)
ami33 EAGA | 1.428 1474 1457 | 1.213  1.269 1242 38.11  47.76  42.97 720
#M=33 SA 1451  1.514 1473 | 1.237  1.277  1.251 40.24  46.83  44.29 822
#N=123 | GA(CT) | 1.433 1532 1.479 | 1.236  1.204 1250 | 36.43  53.75  45.91 730
A=1.16 | GA(PP) | 1.441 1548 1491 | 1.226  1.292  1.259 37.16  53.77  46.28 730
amid9 EAGA | 41.78 4467 43.44 | 37.01 3857 37.73 | 928.8 1246.6 1139.7 | 2117
#M=49 SA 42,36 44.03 43.78 | 37.14  38.63  38.15 953.8 1191.8 1069.8 | 2663
#N=408 | GA(CT) | 43.07 44.91 44.05 | 37.71  38.78 3810 | 1070.3 1369.4 1190.9 | 2047
A=35.45 | GA(PP) | 43.25 45.53 44.21 | 37.14 3895 3813 | 1081.1 1368.4 1216.9 | 1978
rd100a EAGA | 12.78 1321 13.03 | 9.578 9.805 9.687 | 639.7  688.2  669.1 | 7444
#M=100 SA 13.09  13.32  13.24 | 9790  9.956  9.895 649.9 6824  668.8 | 9060
#N=551 | GA(CT) | 13.28 13.82 1355 | 9.716 10.104  9.919 692.8 7531 7254 | 6324
A=9.06 | GA(PP) | 13.38 13.65 13.48 | 9.696  9.975  9.892 692.2 7456  T17.9 | 6250
rd100b EAGA | 59.01 6132 60.10 | 53.33 5450 53.60 963.4 1397.6 1188.7 | 7074
#M=100 SA 58.31 6352  60.17 | 53.62  59.50 55.49 | 804.2 1119.9 9357 | 8737
#N=422 | GA(CT) | 59.55 62.33 61.04 | 53.59  56.00 54.18 | 1124.0 1661.8 1373.4 | 5834
A=51.98 | GA(PP) | 5875  62.44 60.66 | 53.29  54.61 53.86 | 1091.4 1613.8 1359.5 | 5295
rd200a EAGA | 46.50 47.93 47.14 | 33.45 3415 33.73 | 2603.6 2756.4 2683.4 | 24072

#M=200 SA 46.95 47.07 47.00 | 33.37 33.73 33.50 2689.9 2718.6  2700.1 | 32926

#N=978 GA(CT) 47.81 49.54 48.65 33.93 34.76 34.30 2765.3  2956.9  2869.5 18159
A=31.81 GA(PP) 48.18 49.26 48.75 34.13 34.78 34.36 2799.2 2949.9  2877.8 18636
rd200b EAGA 29.90 30.90 30.25 19.16 19.28 19.21 2147.1  2245.3  2209.2 | 23325

#M=200 SA 30.10 31.01 30.72 19.45 19.83 19.60 | 2130.9 2276.3  2225.1 | 31842
#N=891 GA(CT) 30.75 31.62 31.12 19.31 19.62 19.45 2267.9  2423.8  2335.0 17820
A=17.78 GA(PP) 30.50 31.39 30.90 19.25 19.65 19.48 2197.9  2347.6  2284.2 18478
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Table 3 The status of the elite individuals for ami33.

g(zl) | A;lmm?] | Wi[mm] | 00DOOOO
1434048 1246168 37576 1.18
1524292 1325352 39788 1.52
1602692 1369452 46648 1.15
1611246 1392776 43694 1.63
1703170 1455300 49574 1.25
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Fig. 10 The best layout of EAGA for ami49.
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