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An Efficient Kernel-based Partitioning Algorithm for Low-power,
Low-area Logic Circuit Design
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ABSTRACT

This paper proposes an efficient kernel-based partitioning algorithm for reducing area and power dissipation in
combinational circuit design.. The proposed algotithm decteases the power consumption by partitioning a given
circuit utilizing a kemel, and reduces the area overhead by minimizing duplicated gates in the partitioned
subcircuits. Experimental results for the MCNC benchmarks show that the proposed algorithm is effective by
generating citcuits consuming 43.6% less power with 30.7% less area on the average, when compared to the
previous algorithm based on precomputation circuit structure.
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cm82a 5 3 101 36

cml38a 6 8 87 31

cmli62a 14 5 267 91
cmb 16 4 234 62
cu 14 11 234 78

duke2 22 29 1191 642
f5Im 8 8 590 279

majority | 5 1 64 18

misex2 25 18 363 128
pele 19 9 692 109

peler8 27 17 283 133
8302 10 4 611 210
sct 19 13 321 114
x2 10 228 68
zdml 7 4 208 64

Ssymm] 9 1 1058 299
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/AR AuAe wo] g2 dAE A8 EdA A I 2 daEF

E 2. AY 474 o3t vl
Power(WW) APower(%)
Circuits ) Precomp. | Shannon Proposed vs | Proposed vs Proposed vs
S8 logic expansion Proposed sis Precomp. logic Shan.n_on
expansion
bl 45 40 23 15 -66.7 -62.5 -34.8
ce 182 182 93 103 434 -43.4 10.8
cht 526 415 306 442 -16.0 6.5 44.4
cmé42a 111 108 51 59 -46.8 45.4 15.7
cm82a 101 112 69 60 -40.6 -46.4 -13.0
c¢ml138a 87 57 49 24 -724 -57.9 -51.0
cml62a 267 159 87 61 -77.2 -61.6 -29.9
cmb 234 174 156 62 -13.5 -64.4 -60.3
cu 234 150 108 84 -64.1 -44.0 -22.2
duke2 1191 1031 720 444 -62.7 -56.9 -38.3
£51m 590 468 348 279 -52.7 -40.4 -19.8
majority 64 39 28 34 469 128 218
misex2 363 433 191 215 -40.8 -50.3 12,6
pcle 692 402 91 122 -82.4 -69.7 34.1
pcler8 283 182 103 128 -54.8 -29.7 243
5402 611 402 417 530 -13.3 31.8 27.1
sct 321 297 167 226 -20.5 -23.9 353
x2 228 232 125 106 -53.5 -54.3 -15.2
zdmi 208 214 102 84 -59.6 -60.7 -17.6
9symml 1058 1312 191 191 -81.9 -85.4 0.0
Average 370 320 171 163 539 436 38
¥ 3 iz g vz
Area(#lits) 2~ Area(%)
Circuits . Precomp. Proposed Proposed vs
sis logicp eiph?n?;n Proposed i Prlzrgﬁ?dl:;ic Shanzon
expansion
bl 15 19 18 7 -53.3 -63.2 -61.1
cc 79 123 82 83 5.1 -32.5 1.2
cht 261 262 412 233 -10,7 -11.1 -43.4
cmd2a 34 46 48 30 -11.8 -34.8 -37.5
cm82a 36 38 53 30 -16.7 -21.1 -43.4
cml38a 3 51 56 27 -129 -47.1 -51.8
cml62a 91 106 69 59 -35.2 -44.3 -14.5
cmb 62 56 156 37 40,3 -33.9 -76.3
cu 78 89 74 65 -16.7 -27.0 -12.2
duke? 642 704 789 559 -12.9 -20.6 -29.2
f51m 279 207 220 151 -45.9 -27.1 -314
majority 18 24 39 13 -27.8 -45.8 -66.7
misex2 128 225 219 115 -10.2 -48.9 -47.5
pcle 109 112 158 103 -5.5 -8.0 -34.4
pcler8 133 189 210 117 -12.0 -38.1 -44.3
8802 210 242 337 209 .5 -13.6 -38.0
sct 114 122 195 115 0.9 -5.7 -41.0
x2 68 71 117 57 -162 -19.7 -51.3
z4ml 64 59 107 46 -28.1 22 -41.8
9symml 299 211 184 107 -64.2 -49.3 -43.4
Average 138 148 177 108 -20.7 -30.7 -41.1
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4. 71 9 ¥ AY v o A v

Power(uW) Area(#lits)
Circuits #ins#outs s A Power is p 4 AArea
(%) (%)
bl 3/4 63 15 -76.2 23 7 -69.6
cc 21 /20 326 153 -53.1 125 136 8.8
cht 47 | 36 753 639 -15.1 320 324 1.3
cmd2a 4110 115 64 -44.3 39 37 51
cm82a 5/3 111 57 -48.6 44 33 25.0
cm138a 6/8 90 27 -70.0 36 32 -11.1
cm162a 14/5 279 69 -75.3 99 76 232
cmb 16 / 4 244 62 -74.6 36 51 -40.7
cu 14 / 11 273 84 -69.2 103 82 -20.4
duke2 22 /29 1330 441 -66.8 780 678 -13.1
f51m 8/8 488 320 -34.4 188 197 4.8
majority 571 56 36 -35.7 21 17 -19.0
misex2 25/ 18 399 211 -47.1 171 140 -18.1
pele 19/9 319 135 -57.7 156 131 -16,0
pelerd 27117 397 158 60,2 196 172 -12.2
8202 10/ 4 661 335 -49.3 273 277 1.5
sct 19/ 13 331 237 -28.4 138 137 0.7
x2 10/17 239 111 -53.6 81 70 -13.6
2Aml 7714 261 85 -67.4 97 50 -48.5
9gymml 9/1 1127 159 -85.9 305 124 -68.6
Average 393 170 -55.7 169 139 -19.4
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