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ABSTRACT

Presented in this paper are a new complex-number filter architecture, which is suitable for an efficient
implementation of baseband signal procéssing of digital communication systems, and a chip-set design of adaptive
decision-feedback equalizer (ADFE) employing the proposed structure. The basic concept behind the approach
proposed in this paper is to apply redundant binary (RB) arithmetic instead of conventional 2’s complement
arithmetic in order to achieve an efficient realization of complex-number multiplication and accumulation. With
the proposed way, an N-tap complex-number filter can be realized using 2N RB multipliers and 2N—2 RB
adders, and each filter tap has its critical delay of T, gg+ T, gg (where T, pg, T, rp are delays of a RB

multiplier and a RB adder, respectively), making the filter structure simple, as well as resulting in enhanced
speed by means of reduced arithmetic operations. To demonstrate the proposed idea, a prototype ADFE chip-set,
FFEM (Feed-Forward Equalizer Module) and DFEM (Decision-Feedback Equalizer Module) that can be cascaded
to implement longer filter taps, has been designed. Each module is composed of two complex-number filter taps
with their LMS coefficient update circuits, and contains about 26,000 gates. The chip-set was modeled and
verified using COSSAP and VHDL, and synthesized using 0.8-ym SOG (Sea-Of-Gate) cell library.
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