Abstract

Implementing hardware design in Field Programmable Gate Arrays_
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(FPGAs) is a formidable task. Computation algorithms are required that exploit

it

the FPGA architecture to make it efficient in terms of speed and/or area. This
work describes Distributed Arithmetic (DA) techniques of a Finite Impulse
Response (FIR) filter. | |

Different techmiques of DA are explored and implemented using schematic
editor in an FPGA, T‘hesé implementations clearly shoﬁ* that the DA technique
is the best choice for implementing FIR digital filters with Xilinx FPGAs.

One of these implementations, namely, Serial Distributed Arithmetic (SDA)
exhibits efﬁcie.ncy in terms of area this operation depending on shifting
samples one by one until arriving to t‘]—f}_e last sample. The other implementation.
named li.ja-r:'z:iii'el. Distributed Ariﬂ-‘unéﬁicj (PDA} shows a very high sample rate. i
this method all samples are foaded in pai-‘al‘fel». Lh:]@ﬁf—ph%@ response FIR filters
were also developed and implemented in an FPGA using the DA techntque. The
work partitioned into two parts, the first one is nmplementation (-\'8bit—8tap‘_)?.
aleorithm for two types FIR mput data and output (1 7-bit) for SDA and (19-bit}
for PDA. In order to increase accuracy with decrease error ratio and increase
FIR filter speed. the algorithm of (tobit-8tap) for these two filter types was
mmplemented  with (16-bit) mput data and (34-bit) output data for SDA
application and (38-bit) output data for PDA application. In both parts _system
test by using FPGA saﬁwaré package version(3.1) in Xilinx (XC4020-09-
PQ208) and system frequency (10MHz) Where higher speed  get is
(120.846 MHz) for (16-bit) inpu.t data and (113.379MHz) for (8-bit) input data.
Finally, the field programmable gate array technology gives the system design

high flexibility, modularity, reliability, accuracy, high speed, and small size. The

result shows that Parallel Distributed Arithmetic techniques are used to

achieve the fastest _sample rates ., while for lower rates can be sustained with 2
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