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Description of work 
In this report we are looking at the differences between a simulated circuit and a practical circuit in the laboratory, by highlighting different results in peak frequencies and off-peak frequencies etc. This was done by using the software “proteus” which is used to simulate circuits digitally and then compared the results in the software to the results that were found in the practical side of the lecture by using breadboards, oscilloscopes, signal generators, and real components such as resistors, capacitors and inductors. 
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[bookmark: _Int_v956lGDx][bookmark: _Int_y3l2oa88]Shown above is the circuit that was simulated in proteus which was using one 1uF capacitor, one 1mH inductor, a 1k resistor, an oscilloscope and a signal generator. The setup involved a lot of trial and error as I don't have a lot of experience in proteus with finding each component and knowing how to set it up etc. 
Using the signal generator to work the circuit by starting at 100Hz all the way to 3500Hz which is done to find the peak voltage.
For the practical aspect I used a breadboard along with the same components that were used in proteus, this was also challenging because it involved a lot more trial and error but felt a lot easier to me than proteus as practical/lab work is more engaging and straightforward. The process involved me trying to find the peek voltage by cycling through different frequencies with the signal generator increasing by around 1000Hz and then repeating until there was a spike in the readings. 
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Results
proteus
shown in the image below are some readings that were taken in proteus.   
In the simulation the highest Hz was 3500Hz with a recorded 1.85mV at the peak voltage, with the voltage dipping at the three thousand mark. Looking back at these results one thing I would do differently would be to take a bigger range of readings while still starting at 500Hz but instead of ending the results at 3500Hz go up to around 8000Hz just to make the results more flexible in case I had missed anything.  
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Practical (breadboard)

[image: ][image: ]
After taking the readings in proteus I did the practical side of the assignment and then gathered the results which are shown above, looking at the graph it is evident that that the peak voltage is around 5000Hz at 1930mV which is 1.93V, while then going back down to where it was previously.
Although in conclusion I realized that to make it fairer I should have tested up to a higher frequency, for the proteus circuit the highest frequency I tested was 3500Hz whereas for the breadboard I went up to 8000Hz. The results may have been slightly different if I had tested them at the exact same parameters but it's not a huge difference as the voltage dies back down after 5000Hz.









Reasons why results may differ
There are various factors for why the results recorded in proteus using virtual tools and instruments will be slightly or greatly different to the ones recorded in the lab, in person using real components with certain conditions will yield different results, not to mention proteus has ideal conditions for the circuit that is being tested.
One reason for the different results is that simulations such as proteus don't factor in the physical environment, things such as heat that can affect how components behave, things like power supplies in person act differently to how they are simulated, in proteus instruments such as power supplies are perfect and have a constant voltage with no imperfections or fluctuations etc. not only that but when a circuit diagram is created the program doesn't account for voltage drop in the wires. [1]
Not only that, but there are also human and mechanical factors that can impact component performance leading to different results. Components being dropped during handling or transportation or mishandling during the assembly process. There is also the risk of moisture which can be caused due to improper sealing during the manufacturing process. [2]
When it comes to breadboards there are numerous human errors that can be made as well as manufacturing errors, with human error the user may not have placed the components in well enough causing there to be an improper connection between the component and breadboard.
There are also environmental factors that can affect how components can perform on a breadboard, one such factor being high humidity or moisture in the air which could potentially lead to corrosion in of the metal contacts in the board [3]. Whereas proteus operates in a controlled environment where all conditions are perfect and free of obstructions. Electromagnet interference (EMI) can also affect bread boards when doing a practical in a computer lab bread boards are at risk of electromagnetic interference which could run the risk of affecting the signal integrity whereas in a proteus circuit there would be zero electromagnetic interference.   





List of sources
[1] Seth Price. https://control.com/technical-articles/comparing-parallel-circuits-practical-vs-theoretical-electrical-systems/#:~:text=In%20circuit%20diagrams%2C%20it%20is,the%20wire%27s%20resistance%20becomes%20significant.
[2] https://www.sierraassembly.com/blog/moisture-management-in-electronics/?utm_source  
[3] circuitdigest.com/article/how-does-environmental-emi-dust-moisture-rain-and-other-conditions-affect-the-performance-of-pcb?
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