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Abstract This paper proposes an efficient FPGA implementation of multi-input adders, serving as the core of multipliers and
multiply-accumulators, through the chain connection of generalized parallel counters (GPCs). GPCs are an extension of full
adders, and previous methods determine the optimal configuration of carry-save adder trees (compressor trees) for multi-input
adders using GPCs via integer linear programming. On the other hand, a method has been proposed to further reduce circuit
size under limited conditions by connecting GPCs (6,0,7;5), which have a significant effect on circuit size reduction, in a chain
structure. In this paper, we generalize this approach to reduce circuit size by incorporating chained GPCs into compressor
trees. Using this method, we designed multiplication circuits and multi-input adders for bit widths ranging from 8 to 32. As a
result, we achieved an average circuit size reduction of 13.06% for multiplication circuits and 11.08% for multi-input adders,
compared to conventional optimal compressor tree configuration methods, while maintaining a comparable critical path delay.

Key words multi-input adder, generalized parallel counter, FPGA, compressor tree
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