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The experiment's purpose was to compare the resonant frequencies and q factors of simulated and practical circuits. The key results were at the resonance frequencies of the simulated and practical circuit, which were to be expected and had the anticipated differences between them. What caused the differences between the simulated and practical circuits is the interesting part of the experiment, as it explains how two circuits can have two different results. The differences were caused by real life having more aspects to consider, and the q-factor was then shown a lot more clearly in the simulation because of these aspects.
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The experiment's objective was to compare the circuit's resonance frequencies in a simulated and practical setting. The expected outcomes were that the simulated circuit would give results close to those mathematically calculated for this circuit, and the practical circuit would be different because of the variations caused by having practical components. The theory is that when at resonance, the reactive current is equal to zero. When at resonance, the impedance is at a maximum, and the admittance is at a minimum, resulting in little current going through the circuit. [1]
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· 1 Signal Generator
· 1 Oscilloscope 
· 1 resistor (1k)
· 1 Capacitor (1uF)
· 1 Inductor (1mH)
· Proteus 8 Professional 8.16 SP3
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The Circuit was set up like this in both experiments with the capacitor and inductor in series.
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Firstly, the circuit was built in Proteus, which gave data closer to the theoretical Q-factor and resonance. 
[image: ]
Secondly, after building the circuit, the simulation was started and set at 2V Peak to Peak at 100Hz, as shown in the image below.
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Next, after making sure the Peak-to-peak was set, it was time to take some data using the parameters given in the course description, which was 100 to 20kHz.

Then, using the data, a log graph was plotted to calculate the Q-factor and half amplitude points in the simulated parallel circuit. 

After that, the circuit was made in a practical environment using the components listed above on a breadboard.
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Next, the signal generator was set to a 2V peak at 100Hz, and then, using the same parameters as the simulated circuit, the data was recorded between 100Hz and 20kHz. 



Then, using the data gathered, a log graph was plotted, and the Q-factor and half-amplitude points were calculated in the practical circuit.



Finally, after the graphs and data were collected, the 2 sets of data could be compared to figure out why there is a difference. 
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The raw data collected was recorded in a table using Excel. Using the data, I could calculate the attenuation related to the frequency using 20*log10(voltage load across the resistor divided by the voltage into the circuit). The table below shows the data collected on the simulated circuit.
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The interesting result from this experiment was how close the half-amplitude points were to the Q-factor and how high the Q-factor was in the simulated circuit. 
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This is the data plotted on a graph from the data recorded from the simulated circuit. The Y-axis on this graph is the attenuation in decibels, and the X-axis is the frequency in hertz. When the frequency hit 5000Hz, the data clearly shows that the Q-factor reached its peak and was above the zero point.  













The data from the breadboard were also recorded in Excel and used to calculate the attenuation of each frequency because the signal generator is easier to control. More data points were gathered. 
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The Q-factor in this practical experiment was fascinating because it was low compared to the mathematical one calculated for the same circuit.
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This graph is the practical data plotted in a graph, which shows how the practical components display different data compared to the simulated ones.
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The results showed some very different data between the same circuits. The simulated results were considered pure as they were in a simulated environment, and since this is a tuned circuit, they give the most accurate idea of what is to be expected from this circuit. The practical results show what really happens when building a circuit where the components are not ideally what they say they are. All components come with a tolerance that can be found on the manufacturer's pages, with the resistor that was used having a tolerance of 5% as per the colour codes.
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Knowing this, along with all the other components, could have caused the variation between the results. The simulation also considers wires to have no resistance, but this is not the case with actual wires as all metals might have a slight resistance to them, which can make a tuned circuit not correct to what is theoretically meant to happen. The expected results show the circuit to have an output of 1600 mv when at 5000Hz, but in practice, it was only 10% of that because of the difference between an ideal circuit and a practical one. The method I used could have been improved by using a Printed Circuit Board as opposed to a breadboard, as they are vastly better at carrying the same current through. I had an error when first trying to do this experiment where the signal generator was not outputting the correct voltage this was corrected when changing over the signal generator. The signal generator used in this experiment was an old model and could have been updated to a newer model, which would have had smaller tolerances and would have allowed for less error when recording the data. A book by John Bird states that when he did this, the components were to be considered pure, and that would make an “ideal” circuit, but can still be used to point out the important resonance features. [3]
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In conclusion, this was a very informative experiment detailing the differences between what happens in a practical circuit and what theoretically happens in a simulated circuit.  The accuracy could have been improved but with less tolerances comes a greater cost in money. The results between the 2 sets of data was to be expected because no practical circuit can get the components as pure as a simulation can.
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