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Abstract

As an important arithmetic module, the adder plays a key role in determining the operation speed
and power consumption. The demand for computing speed and efficiency and the fault tolerance
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of some applications have promoted the development of approximate adders. Traditional adders
generally use precise addition operations, and the circuit area and power consumption are rela-
tively large. In recent years, a new circuit design method—approximate addition calculation, has
appeared. By simplifying the circuit, the calculation accuracy is appropriately reduced, and finally
the area, power consumption, delay and accuracy are compromised. This article compares the
current mainstream approximate adder designs at home and abroad, and compares and evaluates
the errors and circuit characteristics. The simulation results show that the LOA has the smallest
area and the lowest power consumption due to the full use of logic or gates for low-bit operations,
but the accuracy is not considered, and the error rate is the highest; ETAII and ACA have a slightly
larger area than LOA, and the power consumption increases accordingly, and accuracy is consi-
dered in the design, which reduces the error rate; ACA has the most prominent advantage in terms
of delay; SCSA is equipped with a window adder, which has a larger area and power consumption,
which also improves its accuracy.
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Figure 1. Circuit structure diagram of Ripple Carry Adder (RCA)
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Figure 2. Schematic diagram of Carry Look-Ahead Adder (CLA)
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Figure 3. Circuit diagram of Low-Part-OR Adder (LOA)
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Figure 4. Circuit diagram of Error-Tolerant Adder II (ETAII)
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Figure 5. Circuit diagram of Accuracy Configurable Adder (ACA)
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Figure 6. Schematic diagram of Accuracy Configurable Adder (ACA)
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Figure 7. Schematic diagram of Speculative Carry Select
Addition (SCSA)
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Figure 8. Schematic diagram of Carry-Skip Adder (CSA)
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Table 1. Comparison of various types of approximate adders from reference [32]
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Jllibr s st A (um?) FEIR(ns) IhFE(UW) HER% (%) SESARRTHR 2 B (107°)
CLA 84.2 0.57 105.4 0 0
LOA 53.2 0.39 66.9 89.99 1.0
ETAII 71.6 0.55 80.6 5.85/16.94 2.6
ACA 73.8 0.25 118.4 16.66/16.34 18.9
SCSA 109.2 0.32 1345 5.85 2.6
CSA 1425 0.39 97.8 0.18/0.91 0.15
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