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Low power synthesis of multi-operand adders
using carry-chain structures on FPGAs

TAEKO MATSUNAGA, T SHINJI K1URAT2
and YUSUKE MATSUNAGAT?

Recent researches suggest that multi-operand adders can be realized on LUT-
based FPGAs efficiently. Faster circuits than adder trees can be obtained by
those approaches, while the number of components would increase, which would
cause the increase of power dissipation. This paper proposes an approach for
power-aware synthesis of multi-operand adders at the higher speed by partially
using carry-chain structures on FPGAs.
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Fig.3 Arithmetic mode(a) and shared arithmetic mode(b)
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01 0000
Table 1 Experimental results
ADD 00 1(/ADD) 00 2(/ADD) 00 3(/ADD) 00 4(/ADD)

bit num oo oo ALM O DP O oo oo ALM O DP oo oo ALM O DP oo oo ALM O DP 0o oo ALM O DP
16 10 3.38 30.00 94 101.37 0.88 1.23 1.23 1.09 0.81 1.20 1.21 0.97 1.01 1.22 1.11 1.23 0.82 1.19 1.22 0.97
16 14 3.59  44.13 137 158.43 | 0.99 1.27 1.23 1.25 | 1.05 1.22 1.24 1.28 | 099 1.08 1.20 1.07 | 099 1.08 1.20 1.07
16 15 3.77  47.26 145 177.98 | 0.89 1.25 1.36 1.12 | 0.88 1.23 1.34 1.09 | 0.99 1.03 1.24 1.02 | 099 1.03 1.24 1.02
16 16 4.65 48.76 155 226.78 0.79 1.31 1.35 1.03 0.72 1.23 1.34 0.89 0.89 1.11 1.25 0.98 0.71 1.26 1.34 0.90
16 24 451 73.89 241 333.47 | 0.86 1.28 1.41 1.10 | 0.86 1.30 1.41 112 | 1.01  1.20 1.24 1.22 | 0.79 1.26 1.41 1.00
16 25 6.53 87.40 251 570.63 0.66 1.19 1.40 0.79 0.61 1.12 1.39 0.69 0.74 1.05 1.24 0.78 0.74 1.05 1.24 0.78
24 10 3.59 45.27 138 162.47 0.92 1.16 1.28 1.06 0.85 1.12 1.25 0.95 1.23 1.27 1.13 1.57 0.93 1.19 1.24 1.11
24 14 4.23  67.16 201 283.75 | 097 1.23 1.30 1.19 | 091 1.25 1.29 1.14 | 096 1.05 1.23 1.02 | 096 1.05 1.23 1.02
24 15 4.01  70.42 213 282.17 | 091 1.21  1.39 1.10 | 0.89 1.23 1.38 1.10 | 1.03 1.02 1.28 1.05 | 1.03 1.02 1.28 1.05
24 16 5.13 84.15 227 431.86 0.74 1.16 1.40 0.85 0.71 1.12 1.37 0.80 0.83 0.97 1.29 0.80 0.74 1.11 1.37 0.82

0.86 1.23 1.34 1.06 0.83 1.20 1.32 1.00 0.97 1.10 1.22 1.07 0.87 1.12 1.28 0.97
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