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Abstract
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This research project presents the design and development of an efficient VLSI architecture
for Multi-User Detection (MUD) for a Direct Sequence Code Division Multiple Access (DS-
CDMA) system using a simplified Minimum Output Energy (MOE) algorithm, which is a
modification of the original MOE. The simplified algorithm possess lower computational
burden while achieves comparable performance as compared with the original MOE. The
proposed architecture consists two parts, namely analog and digital circuitry. An analog
Finite Impulse Response (FIR) filter is realized using a cascoded class AB Switched-
Current (SI) technique, which can operate at high frequency, consumes low power, requires
small chip area and most importantly can be implemented by a digital single poly process.
The digital circuit is responsible for MOE algorithm governing coefficients adjustment for Sl

filter.

The first part of this report addresses the development of the simplified MOE algorithm.
Then, the report presents an FIR structure suitable for S| implementation and for integration
of sample-and-hold or memory cell with a multiplier, which is a fundamental operation of
MUD. Integration of two circuits leads us to reduction of power consumption by two fold.
The proposed SI-FIR filter relies upon cascoded class AB technique that can reduce the
output conductance. Besides, class AB operation reduces an error in Sl-memory cell and

power consumption when there is no input.



System simulations reveal that a Bit Error Rate (BER) of the simplified MOE slightly
increases as compared to the original counterpart. However, the computational burden of
the novel algorithm is significantly reduced resulting in the efficient VLSI architecture.

For circuit performance, the report investigate the operation of the cascoded class AB SI-
sample-and hold circuit with built-in multiplier, current to voltage converter and comparator,
which are key components of the proposed detector. Performance of the circuits is
examined via transistor-level simulations. Finally, overall performance of the proposed
technique is demonstrated through 8-tap MOE detector operating at 3.84MHz, which is
designed and simulated using 0.35 micron CMOS technology. Part of this research project

is published in peer-reviewed international journals and conferences.
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