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Abstract

In this paper a digital controller was designed with Matlab
language in the overall situation and the work of this controller was
tested by studying the stability of the closed loop system withan the
environment of Matlab.

Afiter testing the work of the controller with Matlab. we tested
its performance in practice by using two tools, the first tool 15 a
programmable logic device (FPGA), where we programmed it with a
language of i1ts own, a hardware description language (VHDL) so the
(FPGA) will do the work of the controller that was designed in an
environment of Matlab, we also tested the action of controller in real-
time by putting the chip in a closed loop with the system by using the
serial RS232 interface and within the environment of Matlab.

The second tool is a Microcontroller which we programmed by
(Basic) language for doing the action of the controller that was
designed in Matlab then we made a test by puiting the microcontroller
in a closed loop with the system within an environment of Proteus
which is the best program to simulate the circuit and embedded chips.

To confirm the results we have obtained by using the
precedents mentioned tools (FPGA. microcontroller), we applied the
previous study on system (ball and beam) that is located at the
laboratory of automatic control at the faculty of electrical and
electronic engineernng.

Finally. a comparison between the programmable logic devices
and microcontroller is achieved to demonstrate the importance of using
both of them.

Kevwords: Embedded systems, Digital controllers, Microcontroller,
hgital design.
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