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This thesis proposes bit-parallel arithmatic algorithms for implementation of lattice wave
digital low-pass filters using FPGAs. Related theories and design principals of lattice wave digital
filters are consequentially illustrated by explanation on MATLAB’s design steps to calculate and
optimize filter coefficients from analog filter prototypes: butterworth, chebyshev and elliptic
filters. Then the multiplexing techniques are neatly expressed in time schedule patterns with two
methods that are the first structures contructed by parallel of two circuits of two-port adaptor and
the different one performed by only one circuit of two-port adaptor. These time schedules of
lattice wave digital filters were mapped and implemented by Xilinx Foundation 2.1i into FPGAs
containing small number of gates (less than 15,000). Finally, Programmed FPGAs has been
successfully tested for real circuit frequency responses by real signal measurements with the

satisfied results remaining in desirable filter specifications.





