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Estimation of Maximum Power Disspation of CMOS VL Sl

LU Jun-ming L IN Zheng-hui
(LSl Research Institute, Shanghai Jiaotong University , Shanghai 200030, China)

Abdract: Edimetion df maximum power disspation isinportart in desgning highly reliable VLSl sygems. However ,maximum
power edimetion for QVIOS circuits is essentidly a combination optimization problem ,which has exponentia conplexity in the worgt
case. In this paper we propose a rove goproach to obtain a lower bound of the maximum power disspation usng Genetic Algorithm
(GA) . BExperiments with ISCAS 85 and ISCAS 89 benchmark circuits show that our approach generates the lower bound with the qual-
ity which canrot be achieved usng smulation-based techniques. In addition ,a gatigics based technique is redized to serve as a cont
parion vergon for our GA gpproach and to generate a metric to measure the equdity of a lower bound from a gatidica point of view.
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1 ISCAS89 ( )
(9 (%) (9 (%)
s298 119 14 3 6 212 5.32 99. 90 212 57 99. 90
s344 160 15 9 11 214 6.93 99.91 206 72 99. 82
s349 161 15 9 11 215 7.02 99.91 206 73 99. 80
s382 158 21 3 6 260 7.10 99. 97 257 76 99. 96
s386 159 6 7 7 241 6.83 99. 68 239 73 99. 62
s510 211 6 19 7 227 9.42 98. 07 225 102 97.88
s526 14 21 3 6 358 8.89 99. 98 353 96 99. 97
s820 289 18 19 539 13.39 99. 37 532 151 99.24
s832 287 18 19 545 13. 47 99.34 538 150 99. 20
s1196 529 18 14 14 464 22.83 99. 98 460 246 99.97
s1238 508 18 14 14 467 22.30 99. 99 464 241 99. 98
s1423 657 74 17 5 918 29. 42 99. 99 801 308 99. 69
51488 653 6 8 19 903 28.03 98.71 898 304 98. 67
s1494 647 6 8 19 904 27.92 98. 64 901 302 98.57
s5378 2779 179 35 49 2836 122.41 99. 99 2254 1294 99. 99
9234 5597 211 36 39 4405 230. 52 99. 99 3288 2369 99. 99
513207 7951 638 62 152 5612 337.47 99. 99 3921 3418 99. 99
515850 9772 534 1 150 6626 404. 62 99. 99 4705 4122 99. 98
s35932 16065 1728 35 320 15887 707.67 95. 25 15501 7113 90. 98
s38417 22179 1636 28 106 18037 1036. 49 99. 99 13466 10004 99. 99
s38584 19253 1426 38 304 19003 916. 32 99. 84 15777 9000 94.18
2 ISCASS85 [2] ChuarYu Wang,et d. Maximum power egimetion for sequentid cir-
cuits usng a ted generation based technique [A]. IEEE Cudom Inte-
grated Qrcuits Gorference [ C] . 1996:229 - 232.
(9 (%) (9 (%) [3] A.P.Chandrakasan ,et d .Low-power OMOS digita design [J].Journdl
432 ] 160 | 36 181 6.48 [ 99.99 | 175 [ 70.03 | 99.97 o Slid Sate Areuit April ,1992 ,27(4) :473 - 483.
4991202 41 | 193 | 870 | 99.98| 190 | 89.91 | 99.96 [4] K Roy,S. Prasad. Qrcuit activity based logic synthed's for low power
€880 | 383] 60 | 349 | 16.83]99.99 | 333 |181.62| 99.99 reliable operations [J]. |IEEE Trans. VLSl Sysem,December ,1993 ,1
c1355| 546 | 41 | 424 | 20.52| 99.99 | 419 |228 73| 99.98 (4) 1503 - 513.
1908 880 | 33 946 | 35.27199.04 | 953 |364.84| 99.96 [ 5] D.E. Gldberg. Genetic dgorithmsin search ,optimization ,and mechine
c2670]1193| 233 | 1241 | 52.18 ] 99.99 [ 1184 | 585.15| 99.96 learring [M] . Mass. Addion-Wel dey ,1989.
3540116691 50 | 1523 | 70.60 | 99.99 | 1497 1811971 99.98 [6] D.Lanrence. Handbook of genetic dgprithm [M] . New York :Van Nos:
ch315(2307] 178 | 2689 [101.85] 99.99 | 2572 [1217.31] 99.99 trand Reinrold ,1991.
c628812416] 32 | 2666 122931 99,99 1 2647 11249 88| 99.99 [7] Fazs G,Ceil A. Alication of random resart to geretic dgprithms
c7552|3512| 207 | 3695 |162.87] 99.99 [ 3412 |1753.69] 99.94 [9]. Irformetion Sdences 1996 ,85(1-2) 81 - 102.
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