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Abstract
In this assignment, I go through how I make an LC circuit in both a simulation and practical.  I did this by using proteus to make simulations and make the circuit diagram, making it easier to read the circuit diagram and make any adjustments if any problems start to appeared. After I made the simulation, I ended up making the circuit into a practical version based of the circuit diagram on a bread bored 


1.1 What is an LC circuit 
LC circuits that are also known as LC filters and LC networks are made up of two main components that are the Inductor (L) and a capacitor (C) connected together either in parallel or in a series.
While the circuit is in simulation and dose not contain a resistor, the circuit will consume no energy as the main components do not have any resistant’s themselves, compared to where you add resistors or do it practically as the wires will consume some energy as they are non-zero resistance components.
In an LC series circuit the inductor and capacitor are both connected in series because of that the circuits current is the same through the circuit causing the flow of current to be the same throughout the capacitor and inductor. While in a parrale circuit causing the voltage across are equal causing the equation for the current flow to equal the current flow between both the capacitor and inductor 
1.2 what the circuit dose 
The LC circuit itself can act like a electrical resonator as well as storing energy at a citrine frequency, that is know as the resonant frequency. This is caused by the charge flowing back and forth between the plats making up the capacitor, then going through the inductor. This causes the energy to start oscillating between the two components till the other components cause the oscillation of the energy to die out, because of the resistance.
1.3 theory of the circuit 
The way this works is, the two components end up storing the electrical energy in the circuit, by using magnetic resonance. 
The equations for the LC circuit change depending if its parallel or in series 
As the in series equation for voltage is 
V = Vl+Vc
While in parallel it is 
V = Vl =Vc 
I am also finding out the attenuation of the circuit, I do this to work out the power difference between the initial voltage input compared to the voltage output as it helps when comparing two sets of results having a more accessible result that is easier to compare which isn’t made of multiple decimal point.
For the attenuation I used 20*log10(voltage output/voltage in)
We also use the q factor, the q factor itself implies that there is energy lose within a resonant circuit or device. Depending on the value of the q factor, depends on the quantity of energy lose due to the amount of energy that gets contained within the design. The main factor that will cause this energy lose is the total resistance of the circuit so in our case it’s because of the resistor in the simulation and the copper wires and resistor in the practical circuit meaning we will end up with a smaller q factor for the practical circuit because of how protues runs their simulations.
To figure out the q factor of a device or circuit you can use a Q meter or use equations to work out the value. For this assignment I am using the equation shown below.
[image: ] is the equation I used to find the q factor 
1.4 brief description  
in the assignment I am testing a parallel LC circuit that I first make on proteus, to get a circuit diagram and also gather some simulated results to use during the assignment and make a comparison between the simulated version and practical version of the circuit. After making and testing the simulated version of the circuit. I make a practical version of the circuit using bread bored and the components I used for the simulated version, while following the circuit diagram to make sure there was no differences between the to circuits. After gathering the results, I compare the two to get a comparison and to tell how affective the simulated version of the circuit actual is by using the data in a graph form as well as finding the q factor of the results to further my understanding between the to ways of gathering the results 
2.1 simulation 
[image: ]
Figure1 
As shown in figure on I use a resistor, capacitor and a inductor set up in parallel.  I have added the resistor so the circuit would have some resistance as other wise it would constantly be oscillating because of the components don’t have any resistance themselves.  I have chosen the preamitor for the components as they are the ones I have for the practical version, so it would make the most sense using these premasters than choosing another as I could actually make the circuit in person to get the most realistic results.
 In the simulation I used a 1k resistor, 1uF capacitor and a 1mH inductor. I used these values as it kept the simulation simple while also using the components I had access to while making the practical version.
2.2 simulation running 
[image: ]
Figure 2
Figure 2 shows the simulation of LC circuit running, this is how I gather the results for the assignment. As shown in the simulation I had the voltage set at 2V, this kept the same through out the testing. Sa you can also see from figure 2 I had the Hz set at 100. This was the starting amount of Hz I used. Throughout the testing I went from 100Hz to 20000Hz to gather a range of results to get more accurate data and a clearer picture of what changes.
I have a more in-depth frequency around 5000 as we got close to 0 dB so this was a very important section of the test as we almost got no power loss.  
2.3 simulation results 
[image: ]
Figure 3
In figure 3 are the collection of results gathered from the simulation, it shows the frequency used as well as the volts in and the output voltage. I then used the equation 20*log10(Vout/Vin) to find the attenuation in dB. This is useful for making a comparison between the simulation and the practical version of the test. As we can clearly se the power difference between the two.
[image: ]
Figure 4
Figure 4 show the attenuation agents the frequency, I made it into a graph to make the results easier to understand and compere the two later.
Using the graph you can find out the q factor, where fr = 5100 , fu = 5600 and fl = 4600
Which makes the q factor = 5.1 
Showing that there is a more gradual characteristic of the circuit that I have simulated. 
3.1 the bread bored
After completing the simulation, I made the LC circuit on bread bored using the same values as the simulation to get a better understanding for the circuit, as well as a set of results to compare to the simulation. Using a oscilloscope I was able to figure out the frequency created by the practical circuit. I also had to use a frequency generator to change the frequency going through the circuit as well as the voltage going through it.
3.2 the results 
[image: ]
Figure 5
Figure 5 shows the results gathered from the practical experiment, I gather this using the peak to peak feature on the oscilloscope. I did it that way as it would have been easier than trying to manually read the results from the device. I also used the results to work out the attenuation again as it makes it easier to compeer the two results 
[image: ]
Figure 6
Figure 6 shows the results on a graph of attenuation over frequency same as last time 
Compered to before there are less variety. I also picked out the frequency around 5000 al I did on the simulations as they where the closest to 0 dB, causing me to bleavie it would be the same for the practical version. But sadly, it was not. This led me to think there could have been an electrical fault with the capacitor or inductor.	Comment by ISA06016783: 
This is because of the more gradual increase in power while also having a similar sudden drop in frequency after 5000 Hz similar to the first test
Also using the graph we get to work out the q factor, using the fr=5100 fu= 5200 and the fl= 3900 
Which makes the q factor = 3.923
4.1 compering the results 
As shown in figure 3 and 5, you can clearly see there is a big difference between the two, as the attenuation seems to have a big difference this is caused to the this is because of the relistens in the copper wires and natural causes.
As shown in figure 6, the attenuation in the practical version is a lot different compared to the simulated version. Having a more gradual increase to begin with then copying the pattern after 500o Hz as the simulated version with its massive decrease in power. As the simulated version of the circuit didn’t have to worry abut the resistance in the wire and legs of the components that are connected together.
As shown In figure 7 above, you can clearly se the difference in attenuation as the practical version barely manages to reach the simulated version of the graph, showing that there most probable would have been a problem somewhere in the practical version of the circuit. This could be caused by problems with the oscilloscope or the frequency generator as a miner problem could cause as massive difference in the practical compared to the simulation. 
Also as shown by the two different q factors. The results between the two, show that the simulation has a sharper characteristic compered to the second q factor which is a decent amount smaller meaning it has a more gradual characteristic. This shows that the practical version has a more gradual dB increase meaning that the simulation is good for getting a decent idea of what the circuit could end up becoming in a perfect world. 
5 conclusions 
To conclude, I find I may have had some problems with the practical version of the LC circuit this could be caused by anywhere from the wrong parts to a faulty oscilloscope/frequency generator, so it is really hard to tell what the practical problem could be without a full blone check mon all the equipment used. It also shows that the simulations are good but only in a perfect world where you don’t have to worry about resistance of wires and other parts of the circuit. If I was to reaccrete this practical I would make sure all the parts and equipment where fully calibrated and the exacta parameters so I would get the best result and have a more accurate graph than I had during this assignment.  In this experiment I determent there is a large difference between simulation and practical as there are a lot more variables to effect the results pf the practical version compared to the simulated version of the circuit. 
My final thought is that you shouldn’t always trust the results of simulated circuits especially if your planning on using the circuit in real world applications, without preforming a practical test.  This being said I would recommend the simulation to get a rough idea of what the circuit could actually do. Letting you have a better idea if anything goes wrong the practical as you have a rough idea of the results.
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