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Introduction: 

In this assignment, the first part, we are to take the waveform generators that we created in the last assignment and determine the frequency of the second harmonic, in this case it is 3Hz. Then we will develop simple passive low pass, high pass, and band pass filters with this frequency as the cutoff frequency. We will then use Spice AC analysis to graph the frequency response of each filter. 
There are the equations for the cut off frequency for the corresponding circuits:

Low Pass Filter


fc = 1/(2piRC)
High Pass Filter


fc = 1/(2piRC)

Band Pass Filter


fc = 1/[2pi[sqr(LC)]]

The second part we are you pass our square wave and impulse train from the previous assignment through each of the filters: low pass, high pass, and band pass. And then we will simulate the waveforms on the frequency domain.

Results:

The circuits for the square and impulse train circuits and waveforms can be found on the next pages. 
For the low pass and high pass filters I chose the capacitor to be a value of 10 micro-Farads. With the cut off frequency to be 3 Hz, the resistor value came to be 5.3k ohms. The waveforms of the low pass filer and high pass filter came out to be expected. The low pass started from top to bottom and the high pass started from bottom to top at simulation under frequency domain. The band pass filter, however, didn’t come out as accurately. The waveform still came out like a hump but a little narrower than usual. It might have been the capacitor and cut off frequency that I chose 10 micro-Farads and 3 Hz respectively. The calculations can be found on the next page.  

For the second part after passing the square wave and impulse train through the filters the frequency waveforms all decreased in amplitude or high until they disappeared except for the impulse train that went through the high pass filter. The impulse train that went through the high pass filter, however, increased in amplitude and height and then died out. 

Conclusion:

This lab has taught me how to design a circuit for low pass, high pass, and band pass filters using Pspice. I also learned how to passing a square wave and impulse wave through different types of filters can effect the waveforms and outputs. It has given me a chance to become familiar with the different filters and waveforms. 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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