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Abstract

Recently, there is a great interest in digital hardware implementation of
the Digital Signal Processing (DSP) systems based on Field Programmable
Gate Array (FPGA). This process is usually accomplished by using the
hardware description language (HDL). Basically, a deep knowledge in
digital hardware design is required, for successful hardware implementation.
However, this is unnecessary in embedded design of DSP systems.
Therefore, the trend now is to utilize a new development tools to simulate,
validate and rapidly implement to the target of application. These modern
tools will clearly simplify and shorten the time of validation and
implementation with litle or without committing to hardware design. For
these reasons, this work aims to utilize and demonstrate one of the modern
tools for digital hardware design of DSP systems, this tool is known as
system generator tool. The procedure of the hardware design of the
adaptive FIR filter based on system generator tool has been clearly
presented in this thesis. For lower hardware computations, Least Mean
Square (LMS) algorithm is employed in the adaptive filter architecture.
Adaptive Noise Cancelation (ANC) structure is used to verify the

effectiveness of the designed adaptive filter.

Simulation and experiential results based on (Spartan-3E xc3s500e-
4fg320) and (Spartan6 xc6slx45-2csg324) from Xilinx using MATLAB
environment, clearly confirm the successful hardware implementation of the
ANC. Finally, the influence of the step-size on the convergence rate of the
LMS algorithm and the effect of the fixed—points representation of the filter

tap—weights on the system response are also studied in this thesis.



