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An Efficient Cut Enumeration for Depth-Optimum Technology Mapping
for LUT-based FPGASs

Taiga TAKATAT and Yusuke MATSUNAGAT

1 Kyushu University

Abstract This paper presents a top-down cut enumeration for depth-minimum technology mapping for LUT-based
FPGAs. Enumerating all cuts with large size consumes long run-time because the number of cuts increases with
the size of cuts. The proposed algorithm enumerates partial cuts with a guarantee that a depth-minimum network
can be constructed, and runs faster than enumerating all cuts. The experimental results show that the proposed
algorithm runs about 6 times and 16 times faster than bottom-up exhaustive enumeration for K = 8,9, respec-
tively. The proposed algorithm also runs about 2 times faster than top-down exhaustive enumeration for K = §,9,
respectively. Area of network derived by the set of cuts enumerated by the proposed algorithm is only 4 % larger
than that derived by exhaustive enumeration on average, and the depth is the same.
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Partial_ Enumeration ( SubjectGraph G, int K ){
(v1,v2, ...,vp) < topological_sort (G) ;
for each v; {
// Calculate the label of v; with labeling in FlowMap [3]);
CalcLabel(v;);

}

for each v; { //cuts enumeration phase
w1, ug — FI(v;) ;
Check-mark all the nodes w,
where w € {v} U U (Qx (u1)) U ¥ (Qx (u2));
LabelCutsEnumeration(v;);
AreaCutsEnumeration(v;);

}
}
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C3540 170 173 102% 55.3 19.0 5.5 10% 29% 159 160 101% 685.9 102.2 36.7 5% 36%
C5315 217 218 100% 230.6 53.9 20.0 9% 37% 205 205 100% 4014.3 252.2 92.9 2% 37%
C6288 261 261 100% 2825.0 524.2 317.7 11% 61% 247 247  100% 50943.9 3333.8 1852.4 4% 56%
C7552 334 334  100% 953.6 104.8 54.5 6% 52% 289 289  100% 20637.4 572.8 235.6 1% 41%
attls 243 248  102% 21.5 4.4 1.4 6% 31% 188 191 102% 169.5 14.1 3.7 2% 26%
attl6 260 260 100% 7.3 2.7 1.6 22% 59% 235 235  100% 32.8 8.4 2.9 9% 35%
att21 1083 1087 100% 19.5 10.1 5.8 30% 57% 976 1006 103% 132.7 32.4 15.2 11% 47%
att22 157 156 99% 2.8 1.0 0.5 18% 51% 136 137  101% 18.1 2.6 1.0 6% 39%
att8 226 241 107% 2.5 1.2 0.7 27% 58% 187 196  105% 16.5 3.4 1.8 11% 53%
des 369 369 100% 363.6 67.8 34.6 10% 51% 550 550 100% 16674.2 529.0 197.2 1% 37%
rot 198 194 98% 4.4 2.9 1.5 34% 53% 160 161  101% 33.5 10.6 4.6 14% 43%
b12 203 203  100% 9.0 4.0 3.0 33% 74% 173 175  101% 101.9 16.8 9.7 10% 58%
bl4 1115 1190 107% 633.1 271.9 142.7 23% 52% 999 1081 108% 9489.1 1444.1 660.0 7% 46%
bl4_1 958 1007 105% 513.8 162.1 97.8 19% 60% 906 943 104% 6989.9 758.5 396.5 6% 52%
bl5 1578 1675 106% 1717.9 625.4 297.4 17% 48% | 1498 1558 104% 40604.3 4160.1 1764.6 4% 42%
b15_1 1603 1802 112% | 10403.9 702.5 555.0 5% 79% | 1459 1566 107% | 134717.9 3404.2 2335.6 2% 69%
b17 5091 5553 109% | 12073.4 1653.5 1017.7 8% 62% | 4751 5018 106% | 179990.2 9649.6 4751.0 3% 49%
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b22_1 2885 3050 106% 2245.4 656.6 382.0 17% 58% | 2635 2705 103% 32448.2 3216.4 1577.7 5% 49%
AVERAGE 104% 17% 56% 104% 6% 46%
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