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Abstract

In this paper, we design an optimal structure by comparing
four types of MAC units in terms of area and power. To
calculate the CNN algorithm, convolution operation which is
calculated by accumulating multiplication and addition is
required. It can be composed of MAC units. RCA, CLA were
used as additives used in the implementation, AM and MBM
were used as multipliers, and registers were used as
accumulators. The experiment was conducted on 4-bit and 8-bit
inputs. Using Synopsis Design Compiler, it was synthesized
with an operating frequency of 140 MHz and a CMOS 180 nm
process. For both 4-bit and 8-bit inputs, the MAC unit of the
AM+RCA+Register is suitable for the low area, and the MAC
unit of the MBM+RCA+Register is suitable for low power.
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. Power | Delay Power | Delay
MAC unit EGC EGC
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AM+RCA+Register | 320.09 | 0.167 6.05 |1543.66| 1.137 6.41

MBM+RCA+Register| 504.80 | 0.106 598 |2682.91| 0.594 6.41

AM+CLA+Register | 347.77 | 0.183 595 |1665.71| 1.201 6.40

MBM+CLA+Register| 528.14 | 0.119 5.82 |2840.65| 0.609 6.41
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