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Design of Reconfigurable Arithmetic Circuits
Using Redundant Complex Number Systems

Hiroaki AMADA, Takafumi AOKI, and Tatsuo HIGUCHI
~ (Graduate School of Information Sciences, Tohoku University)

Abstract — This paper presents a hardware algorithm for a real/complex reconfigurable arith-
metic unit, which can change it’s structure for three arithmetic modes in real time. The three
modes realize (i) a single precision complex-number multiplication, (ii) a double precision real-
number multiplication, and (iii) a pair of single precision real-number four-input multiply addi-
tions, respectively. We discuss the reconfiguration of the hardware structure and its efficiency on
the basis of algebraic similarity among number systems used in the three arithmetic modes. This
paper also discusses the design of the proposed arithmetic unit using standard binary logic circuits.
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