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Abstract

This paper describes a single-chip full-custom implementation of pipelined adaptive decision—feedback
equalizer(PADFE) using a 0.25-um CMOS technology for wide-band wireless digital communication systems. To
enhance the throughput rate of ADFE, two pipeline stages are inserted into the critical path of the ADFE by
using delayed least-mean-square (DLMS) algorithm. Redundant binary (RB) arithmetic is applied to all the data
processing of the PADFE including filter taps and coefficient update blocks. When compared with conventional
methods based on two's complement arithmetic, the proposed approach reduces arithmetic complexity, as well
as results in a very simple complex-valued filter structure, thus suitable for VLSI implementation. The design
parameters including pipeline stage, filter tap, coefficient and internal bit-width, and equalization performance
such as bit error rate (BER) and convergence speed are analyzed by algorithm-level simulation using COSSAP.
The single-chip PADFE contains about 205,000 transistors on an area of about 1.96x1.35-mr’. Simulation results
show that it can safely operate with 200-Mk clock frequency at 2.5-V supply, and its estimated power dissipation
is about 890-mW. Test results show that the fabricated chip works functionally well.
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Fig. 7. Architecture of the designed PADFE.
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Table 1. Summary of the designed PADFE

chip.
Technology 0.25—m 5-metal CMOS
Transistors 205,000
Layout area(core part) 1.96%1.35~mif
Operating clock 200-Mt @2.5-V

frequency

890-mW @25-V, 200-Mk
Supply voltage core : 25-V, /O : 3.3-V
I/O pins 69
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