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Low-power approximate arithmetic circuits without sacrificing computing
performance, and their development methodology

Sato, Toshinori
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We have studied approximate arithmetic circuits. First, we proposed an
approximate adder, which can dynamically reconfigure its accuracy. Power consumption can be reduced
according to the selected accuracy, and at the same time, the calculation speed can be improved.
Furthermore, we improved this design so that the accuracy was improved with keeping energy
efficiency. Regarding the improvement of calculation accuracy, it should be noted that the handling
of negative numbers, which is a weak point of previously studied approximate adders, is taken into
consideration. Next, we proposed an approximate multiplier, which can dynamically reconfigure its
accuracy. Power consumption can be reduced according to the selected accuracy, and at the same time,

the calculation speed can be improved. Furthermore, we proposed a fixed-accuracy approximate
multiply-accumulate unit, which is an extension of the approximate multiplier.
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mask unsigned signed Rate (%)
1111111 251 2.32 96.37
1111110 2.66 2.72 95.81
1111100 2.97 3.54 95.38
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