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Field-Programmable Gate Arrays (FPGAs) have recently become a viable
Alternative to Application-Specific Integrated Circuits for implementing
digital systems. FPGAs are programmable logic devices which can be
programmed entirely by the customer and therefore offer a quick and simple
way to realize circuits.

In this work we concentrate to implement the functions of the communication
unit in the Front-End Processor (FEP) which involve:

¢ Serial to parallel conversion.

s Parallel to Serial conversion.

e (Generating the CRC bits and the Parity bit for the transmitted words.

* Adding the overhead data to the transmitted words, this data involves,
the start code and the stop bit,

At the case of data receiving, the commmunication unit wil] work to

perform the following functions.

o Cheching the start code of the incoming messages.

* Removing the overhead data from the received words.

* Regeneration of the check bits (parity & CRC) for the received words
& comparing these bits with the received ones.

In this thesis we try 1o program the FPGA by writing VHDL programs in
three manners;

* Behavioral programs: which implement the functions of the Front-End
Computer without showing the internal structure of the front-end
processor. 7

* Structural programs: this type of programs is widely used, and it
implements the functions of the digital system by connecting its
components without showing the algorithm of the system.

* Schematic Programs: these programs can be constructed by using the
FPGA Library, which is available in the Foundation Package; also in this
style of modeling the function of any element can be obtained by writing
1ts VHDL code in (Behavioral or Structural manner) or by mixing between
them.

The structural programs are implemented on an FPGA of type XC4005E
whereas the schematic programs are implemented successfully on an FPGA

of type XC4003E (PLCC) package, this FPGA was connected on a card that
IS Interfaced to the main computer via the [SA bus.

The FPGA based FEP is developed to be used in the Iraql national control
System for the electrical stations.
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