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Passive RC Filter Networks
Abstract
We used Excel to model a low and high pass filter results and then recreated the low and high pass filters on breadboards and recorded a large set of results. We then compared these results to the model and evaluated our results.
Introduction
In this report we are going to look at High and Low pass circuits. These circuits require a current to pass through a capacitor and resistor in a certain order in order to have a high or low pass circuit. Both are very useful for a variety of things. For example a high pass filter can be used to cut out a range of low frequencies which can be disruptive or in the case of a speaker, interfere with the correct range of frequencies requited. A low pass filter can be used to limit errors in recordings called the alias effect. The Low pass filter current goes through the filter first and then the capacitor whereas the High pass filter goes through the capacitor and then the resistor. An AC current is required as capacitors work with charge from the current crossing a small gap from an inductive surface to another due to a difference in charge. If we use DC current the initial plate becomes saturated with charge as well as the second plate becomes saturated and so the charge will not cross the gap. The AC current allows the plates to avoid saturation as there are times when the first plate can dissipate its charge and create the disbalance. Capacitors change their impedance in regards to frequency unlike resistors which have a fixed resistivity and wont change with frequency. Because capacitors change impedance with frequency its possible to change the output voltage of a capacitor by changing its frequency. This is how low and high pass filters work.
In this report we are going to use Excel in order to model a low and high pass filter and generate a set of results and then using breadboards we are going to make the circuits and push a current through them whilst adjusting the frequency and then record our results. We will now analyse and compare our results of theoretical and observed and discus why there is a difference.
Circuit Descriptions
[image: Chart, box and whisker chart

Description automatically generated]
Here is a picture of the circuits we are modelling and creating on a bread board sourced from the assignment booklet, page 2. For this exercise we will be setting the input voltage at a constant 5 volts for all equations and circuits however due to an issue with our oscilloscope our input voltage of 5 read as 10 volts so results are adjusted as required to fix this equipment reading error. Our frequency will range from 10hz to 300khz for both circuits. We will use a signal generator to control the voltage and frequency. We will use an oscilloscope in order to view our voltage as a wave. In the circuit we will use probes in order to plot input voltage and output voltage on the oscilloscope in order to compare both and troubleshoot the equipment. Each result will be of frequency and output voltage. This we will then plot in order to look at attenuation and compare the circuits.




Results
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Our Recorded results graph’s general shape is similar to that of the expected result as well as the theoretical graph. Looking at our Theoretical High pass filter graph we can see a slightly smoother curve of attenuation compared to our recorded results but this could be due to more points for frequency as we can model more results than we can realistically measure.
In comparison our Low pass filter Theory graph is very unsmooth. This could be due to incorrect grouping of points or incorrect maths.
Discussion
Conclusion
References
image1.png
Va

Low Pass Filte Stage

R2=10KR

High Pass Fitler Stage

C2=560pF

Vou





image2.png
Attenuation(L0G10)

Attenuation (L0G10)

Low pass filter Recorded Attenuation(dB)

fraqancy
Low pass filter Theory Attenuation(dB)

Frequency

High pass filter Recorded Attenuation(ds)

High pass filter Theory Attenuation(ds)

Frequency




