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Introduction: 

In this assignment we are to do Fourier waveforms (with 8 harmonics) for square and impulse train waveforms for part 1. Part 2, we are to use 100 samples from a Gaussian generator and load them into a spice waveform generator and analyze it. 


What is Fourier? It can model any arbitrary signal in terms of since waves.  This is important because linear systems respond to sine waves. By making a complicated signal more simple, superposition can apply the sine waves one by one and individually add the responses. So here is a method of determining the response of a complicated system to a complicated signal. 

A square wave is composed of the fundamental plus the odd harmonics and can be represented by this equation:



G(t) = sin(t) + 1/3sin(3t) +1/5sin(5t) +1/7sin(7) + …


An impulse train wave has impulse spikes and they are repeated evenly. It is represented by this equation: 



G(t) = 1 + cos(t) + cos(2t) + cos(3t) + …


The Gaussian circuit will use a text with 100 samples of random voltages to be simulated by the Pspice waveform generator.
Results:

The circuits for the square, impulse train, and waveforms can be found on the next page. It took a couple of hours to figure out where everything goes and how it worked. But finally I was able to produce the waveforms. 
For the square waveform circuit you will connect 8 “voltage sine waves” part for 8 harmonics which can be found on the get new part menu of Pspice. Assign the amplitudes and frequencies from the square wave equation to the voltage sign wave part. You will add them up with the “sum” part. A load resister will be connected to also with a 1K resistor. Finally, you add a voltage marker and a ground to your circuit where it is appropriate.  Now, you can simulate the circuit. The square waveform look like what was expected which had a pattern of what looked liked square waves. 
The impulse circuit was will be the same as the square with the amplitude and frequencies changed to the corresponding impulse train wave equation. This did produce impulse spikes that were repeated evenly. 
The Gaussian circuit took values from a text file with 100 samples of voltages. It produced a waveform that had many peaks and lows which was interesting and expected. 
Conclusion:

This lab has taught me how to design a circuit for Square and Impulse waveforms. It has given me a chance to become familiar with the different Fourier waveforms. It was also the first time for me to use a sample from a Gaussian generator with the schematic which was very interesting and knowledgeable. In addition I have gotten to use Pspice more productively during this assignment. Overall, this assignment is a great introduction to start of Electronic Communications. It has acquainted me to many new concepts.
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