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Abstract
The tasks completed were completed on the Proteus software on a computer and also using a breadboard in a laboratory setting. To complete the tasks, different circuits were created using different software. The Proteus software circuit was made by using different components from the component search library and then pieced together using wires to complete the full Proteus circuit which was ready for testing. The breadboard circuit was made by using different components from a laboratory, piecing them together to create a full complete breadboard circuit, which was ready for testing. The results from the two completed circuits being tested were similar, with both showing the same pattern which is shown in both the circuits table of results and graphs.  
Introduction
During this experiment, both circuits were created and replicated in the same way but on different software; one on Proteus and one on a breadboard. The aim of the circuits is to test the voltage output when the input frequency is changed (increased), when the voltage in is kept the same throughout all the testing. These circuits shown in the experiment can be found in different places; one place they’re found is in power supply and control systems, as they are used to measure and maintain stable voltage and frequency is motors that drive [1].
In this report, the content will be on the explanation and describing of the whole experiment process on both the Proteus circuit and the breadboard circuit. The content will include the simulation steps of the circuits, outlining key steps on how specific results were obtained. Also, the main results are shown and recorded in table and graph form the show the results from the testing. To add, a discussion between the two circuits will be shown showing the similarities and differences between the Proteus and breadboard circuit. To finalize the findings, a conclusion will be set to tie in all the results and information obtained in the testing task. 






Proteus Circuit 
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This is the Proteus circuit ready for testing. On the left is the input frequency which controls how much frequency is running in the circuit; this is increased in the testing to obtain the results, whilst the voltage stays the same throughout the circuit testing, at 2V. This is then connected to the ground. The capacitor and inductor are connected to ground and then connected to the output, which shows the waves of the voltage output when the frequency is increased. The resistor connects the input to the rest of the circuit to keep it stable. The whole circuit is connected by wires to make sure everything will run smoothly and is connected together. When the circuit is running, the frequency input runs frequency through the circuit; the output then shows the voltage output in waves, depending on how much frequency and voltage is in the circuit. 

[image: ]
This is an example of the circuit output during testing. This is the output showing the measurement of voltage output (blue line) when the frequency is increased. The frequency starts at 100Hz and finishes at 20,000Hz with the voltage input staying consistent at 2V throughout the testing, as shown below. 
[image: ]
This is the results table for the proteus circuit. As shown in the table, the frequency starts at 100Hz and rises to 20,000Hz in intervals. As shown in the table, the voltage stays consistent at 2V. The aim of the table and graph is to show the voltage output when the frequency is increased. The A (db) column is calculated using the equation given, A=20x(VL/VLN), whilst incorporating my real-life results into the equation. From the Proteus circuit, the table shows as the frequency increases, the voltage out also increases, until it reaches a certain frequency (5000Hz), after this point the voltage out decreases. 
[image: ]

[bookmark: _Int_lb0uXhlQ]This is the end result line graph from the results from the table. The graph shows that as the frequency is increased, the voltage output also increases, until a certain frequency (5000Hz) and then the voltage output decreases. The graph is labelled correctly, with the correct axis and graph title to make sure the line graph is easy to read, with the results from the findings clearly set out on the graph. The line of best fit adds detail to the results as it shows the spike increase of voltage output when frequency is increased and then the decline of voltage output after a certain frequency. The resonant frequency is –30 attenuation (db). The voltage output increases as frequency increases, until a certain point, and then voltage output decreases because of the resonant point; this is the peak voltage output as the voltage output has hit its highest point and therefore starts to decrease after it reaches a certain frequency level. 



Breadboard Circuit
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This is the final setup of the breadboard circuit. The breadboard circuit is set up with the same concept as the Proteus circuit. The resistor, capacitor, and inductor are all connected, with the ground and power connections also connected. The voltage input is connected and also the frequency input. To add, the voltage output is also connected. As shown, when the circuit is running, the voltage input is the same for each frequency (2V), the frequency is then increased, and the voltage output is measured. The frequency starts at 100Hz and finishes at 20,000Hz with the voltage input staying consistent at 2V throughout the testing, as shown below.
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[bookmark: _Int_UrYpKMvn]This is the results table for the breadboard circuit. As shown in the table, the frequency starts at 100Hz and rises to 20,000Hz in intervals. As shown in the table, the voltage stays consistent at 2V. The aim of the table and graph is to show the voltage output when the frequency is increased. The A (db) column is calculated using the equation given, A=20x(VL/VLN), whilst incorporating my real-life results into the equation. From the breadboard circuit, the table shows that as the frequency increases, the voltage out also increases, until it reaches a certain frequency (5200Hz). After this point the voltage out decreases. 
When the breadboard circuit results are compared to the proteus circuit results, it shows that the breadboard circuit had a higher resonant frequency than the proteus circuit. The breadboard circuit output voltage output started to decrease after 5200Hz, but the proteus circuit voltage output started to decrease after 5000Hz. This is because the breadboard circuit has a higher component tolerance than the proteus circuit as the breadboard circuit uses real life components, which have parasitic characteristics which change frequency [2].



[bookmark: _Int_91QDNSYI][image: ]This is the end result line graph from the results from the table. The graph shows that as the frequency is increased, the voltage output also increases, until a certain frequency (5200Hz) and then the voltage output decreases. The graph is labelled correctly, with the correct axis and graph title to make sure the line graph is easy to read, with the results from the findings clearly set out on the graph. The line of best fit adds detail to the results as it shows the spike increase of voltage output when frequency is increased and then the decline of voltage output after a certain frequency. The resonant frequency is –40 attenuation (db). The voltage output increases as frequency increases, until a certain point, and then voltage output decreases because of the resonant point; this is the peak voltage output as the voltage output has hit its highest point and therefore starts to decrease after it reaches a certain frequency level.
Conclusion
[bookmark: _Int_mNIff32r]In this experiment, the findings show that the breadboard frequency input gives more of a frequency input to the circuit before the voltage output drops, compared to the proteus circuit. The breadboard circuit gives a frequency input of 5200Hz, which is the highest point of frequency input before the voltage output starts to decrease. Comparing this to the proteus circuit, the proteus circuit gives a highest frequency input of 5000Hz before the voltage output starts to decrease. The breadboard circuit gives a more accurate set of results as it is tested with real life equipment meaning the oscilloscope acts as a load, helping with frequency response [3]. 
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