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High-speed Sub-Multiplication Arithmetic Unit Design
by Selector Logic and Novel Buttefly Unit As an Application

YouHEI TsukamoTo,! Nozomu Tocawa, !
MASAO YANAGISAWA, ! TaTsuo OHTSUKI, !
MoToNOBU TONOMURA? and

Large-scale network and multimedia application LSIs include application spe-
cific arithmetic circuits. A multiply-accumulator (MAC) which is one of these
optimized circuits extends partial-products addition and decreases carry prop-
agations. However, there is no method similar to MAC to execute subtract-
multiplication. In this paper, we propose a high-speed subtract-multiplier
that decreases latency of subtract operation by bit-level transformation us-
ing selector-logics. Partial products are calculated directly by bit-level trans-
formation and its total number is compressed to approximately half. The pro-
posed subtract-multiplier can apply to even any kind of systems using subtract-

multiplications and butterfly operation in FFT is a suitable application using
them. Experimental results show that our proposed butterfly operation circuit
improves the performance by 33.0%, compared to a conventional one.
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Table 1 The number of transistors in each logic gate
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Table 2 Performance comparison of conventional structure and proposed structure
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