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Abstract

In this paper, we proposed a CLB-based CPLD technology mapping algorithm for power
minimization under time constraint in combinational circuit. The main idea of our algorithm is to
exploit the "cut enumeration and feasible cluster” technique to generate possible mapping solutions
for the sub-circuit rooted at each node. In our technology mapping algorithm conducted a low power
by calculating TD and EP of each node and decomposing them on the circuit composed of DAG.
It also takes the number of input, output, and OR-term into account on condition that mapping can
be done up to the base of CLB, and so it generates the feasible clusters to meet the condition of
time constraint. Of the feasible clusters, we should first be mapping the one that has the least output
for technology mapping of power minimization and choose to map the other to meet the condition
of time constraint afterwards. To demonstrate the efficiency of our approach, we applied our
algorithm to MCNC benchmarks and compared the results with those of the exiting algorithms. The
experimental results show that our approach is shown a decrease of 46.79% compared with DDMAP
and that of 24.38% for TEMPLA in the power consumption.
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Table 1. Comparison power not considered the number of multi-level.
DDMAP TEMPLA 2 Ay
_ 3 sy
W | # | e | oA | es| w9 | AR | e ow" | 5
(sec)
alud 14 8 199 215 156 .77 3744 176 61.6 4266
cps 24 109 159 8L6 120 5724 2448 135 | 4725 29
apex4 9 19 193 7751 193 78.32 4584 193 | 6755 51.83
misex3 14 14 214 76.84 154 71.3 35.16 193 | 66.78 39.14
exbp 8 63 27 3297 132 493 2064 136 491 34.96
s33417 || 1664 | 1742 | 1208 | 49565 | 603 42313 59856 | 716 | 2506 | 543.06
seq 40 29 337 | 862 229 86.34 64.32 247 746 68.72
fir 897 | 1232 | 1424 | 67541 249 2711.33 15168 | 314 1873 | 14584
pmac 45 67 911 84.53 237 60.36 1548 | 242 57173 | 14462
psdes 34 23 301 7429 151 63.94 45.36 18 | 6212 49.32
sort 78 19 27 6548 138 58.38 36.6 177 572 41.32
total 1845.06 120841 9R1.83
v +87.9% +32.24% 1
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Table 2. Comparison power considered the number of multi-level.
mn=4 m=8 mn=20
5 Ay 55 Ay BE A
alud 201 67.37 63.23 176 61.6
cps 169 8361 79.32 135 4725
apex4 243 70.81 67.36 193 67.55
misex3 204 67.2 194 66.87 193 66.78
exip 156 51.37 136 491 136 49.1
s33417 989 314,51 84 29772 83 261.32
seq 307 81.2 746 247 746
fir 761 31894 201.33 321 191.61
pmac 411 7287 2719 61.23 242 5773
psdes 299 7429 186 62.12 186 62.12
sort 186 60.45 177 572 177 572
total 126262 1080.58 99%6.86
v +26.66%6 +84% 1
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