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Abstract: The general MAC architecture consists of a conventional multiplier, adder and an 

accumulator. Where the output is added to the previous MAC output result by an accumulate 

adder. The Multiply-Accumulate (MAC) unit is extensively used in microprocessors and digital 

signal processors applications such as convolution, Fast Fourier Transform (FFT), filtering and 

in microprocessors in its arithmetic and logic unit [1]. Because they are basically accomplished 

by repetitive application of multiplication and addition, the speed of the multiplication and 

addition determines the execution speed and performance of the entire computation. As the 

multiplier exhibits inherently long delay among the basic operational blocks in digital system, 

the multiplier determines the critical path. In order to improve the speed of the MAC unit, the 

proposed architecture is using the Vedic multiplier to design the MAC unit and compare the 

performance with the conventional MAC units in terms of area, speed and number of 

resources.‘Multiply and Accumulate (MAC) unit’ design using Vedic Multiplier, which is based 

on Urdhva Tiryagbhyam Sutra.  The efficiency in terms of area and speed of proposed MAC unit 

architecture is observed through reduced area, low critical delay and low hardware complexity. 

The proposed MAC unit reduces the area by reducing the number of multiplication and addition 

in the multiplier unit. Increase in the speed of operation is achieved by the hierarchical nature of 

the Vedic multiplier unit. The proposed MAC unit is implemented on a field programmable gate 

array (FPGA) device. The performance evolution results in terms of speed and device utilization 

are compared to earlier MAC architecture.  
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