
An Efficient FPGA Realization of Fir Filter Using Distributed Arithmetic
Authors : M. Iruleswari, A. Jeyapaul Murugan
Abstract : Most fundamental part used in many Digital Signal Processing (DSP) application is a Finite Impulse Response (FIR)
filter because of its linear phase, stability and regular structure. Designing a high-speed and hardware efficient FIR filter is a
very challenging task as the complexity increases with the filter order. In most applications the higher order filters are
required but the memory usage of the filter increases exponentially with the order of the filter. Using multipliers occupy a
large chip area and need high computation time. Multiplier-less memory-based techniques have gained popularity over past
two decades due to their high throughput processing capability and reduced dynamic power consumption. This paper describes
the design and implementation of highly efficient Look-Up Table (LUT) based circuit for the implementation of FIR filter using
Distributed arithmetic algorithm. It is a multiplier less FIR filter. The LUT can be subdivided into a number of LUT to reduce
the memory usage of the LUT for higher order filter. Analysis on the performance of various filter orders with different address
length is done using Xilinx 14.5 synthesis tool. The proposed design provides less latency, less memory usage and high
throughput.
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