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Abstract
This records the in-lab test relating to essential skills such as usage of an Oscilloscope, Proteus, Easy-PC, Breadboard, PCB Creation, Soldering and other essential skills not listed. 
Schematics 
[image: ]
Fig. 1 This is a schematic drawn on Proteus [1] of the WS Amp.
Equipment
Oscilloscope
Solder
Solder Iron
Fan
Function Generator
Breadboard
PCB Boards

Results
[image: ]
Fig. 1 This was a simple chart made to exemplify the drop in gain as power was increased in the circuit.
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Fig. 1-1 This the table of readings used for the graph above
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Fig. 2 The Power was extended to give an accurate reading of the OpAmp in smaller intervals.
[image: ]
Fig. 2-1 The set of table readings with a larger range of intervals to appropriately capture the drop in gain.
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Fig. 3 When the PCB’s were built and tested, these were the following results. It shows a steeper curve than the last in-program figures.
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[bookmark: _GoBack]Fig. 3-1 The table corresponding to the graph above.
Method
A breadboard is useful because it allows quick and easy real life tests to simulated PCB’s that would otherwise take time and limited resources if built onto a PCB. It would also allow for quick troubleshooting in the event that the circuit designed was poorly made.
First steps to take were to look at simple breadboard designs and to properly connect each node on the right place. We had three capacitors, one Op Amp and four resistors. We had them set to a breadboard circuit machine that would allow power to flow through the breadboard. To make sure the components would work as intended, the connections made to the breadboard had to isolate a ground and power row on the breadboard itself. Connections to the capacitors and resistors would have to then be wired corresponding to the row and column indicated by the numbers and letters on the breadboard.
1. Ensure the chip was secure on the bread board, with pins placed along two parallel columns.
2. Place the capacitors on the breadboard by follow schematic made previously on Proteus. Note: make sure that positive and negative are pointed the correct way to prevent short circuit
3. Place the resistors on the breadboard by following the schematic made previously on Proteus. Note: Ensure that that they are on the correct columns and not connected to any “ground” columns previously mentioned.
4. Once all placed on the breadboard, place the breadboard on the oscilloscope.
5. Turn on the Oscilloscope making sure that the breadboard is securely fastened.
6. Go on the desktop interface and run the program “LJCreate” [2]. This will give you a digital interface equivalent to an Oscilloscope.
7. Open “Tools” tab and select the relevant programs to test for breadboard.
8. Once opened, set “LJCreate” [2] on the correct power outflow, to record gain.
9. Using the hand written equations below, I was able to check for gain and voltage so that there was a level of consistency during the testing. 
Input/output = Gain
[image: ]Voltage x CH(V)x Peak to Peak number of squares
Fig. 1 Easy PC Schematic [3]
[image: ]
Fig. 2 Easy PC Schematic in 2D Layout PCB [3]
[image: ]
Fig. 3 The design schematic from Easy-PC rendered in 3D [3]

	During the simulated in-program tests, it enabled for easy troubleshoot problems to be solved otherwise difficult to resolve if it was made into a PCB beforehand. Easy-PC was also able to help a great deal when visualizing the end product. This included with the ease of collating the necessary data when it was to be fully assembled during our labs.
	Candidates had to then assemble the PCB’s by hand using a soldering iron and solder. The most tedious part was to solder each component correctly, which was not the most difficult of tasks; however, ensuring that it was properly soldered into place was difficult to execute. Once all the components were soldered onto the board, it was tested using a function generator and an oscilloscope to give the corresponding readings above. Look to 3 – Fig. 3
Conclusion
From the readings above, each board showed a peak when it came to gain over frequency and decreased gain, as frequency increased above peak gains. This was done through both through simulated software and hard ware programs such as Proteus and the use of LJCreate when making mentioning use of breadboard. Easy-PC also allowed candidates to see their PCB’s beforehand, allowing for ease of troubleshooting and locating problems. 
Though making the PCB was a simple task, it was difficult to execute to perfection. It was an integral part of the course in terms of learning experience, allowing candidates to gain useful skills should it be needed. 
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