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Workshop skills logbook
The first task that was completed in this unit was to create a circuit as shown in figure 1 on proteus. This circuit is a non-inverting opamp using a 741 chip. The circuit also includes resistors and capacitors. The purpose of this circuit is to amplify the signal that is produced by a circuit in the same phase which means that the output after the circuit will be positive if the input is positive and it will be negative if the input is negative. The easiest way to create the circuit on proteus was to get all of the necessary parts first and then create the circuit.
Figure 1

Then using the virtual instruments in measure, the output voltage at different frequencies to work out the bandwidth, gain and GBP of the circuit as shown in figure 2. For this the signal generator and digital oscilloscope were used as they make it easy to measure the results as well as change the frequency. A good tip for this is to use the cursor mode on the oscilloscope as it makes it a lot easier to measure the voltages. To work out the bandwidth, gain, RMS and GBP you will need the following calculations: 
Rms= 
Bandwidth= Closest frequency to RMS value   
Gain=      
GBP= .
Figure 2

Figure 3



Once the results had been collected on proteus the circuit was created on a breadboard so that the same experiment could be completed as shown in figure 4. Like in proteus connect the breadboard to a signal generator and an oscilloscope so that the output voltage can be measured at different frequencies. The oscilloscope should be connected to the output of the breadboard at one port and to the input at another to check that the input to the circuit is correct. It is also important that the circuit is connected to the ground because it helps get rid of any buildup of voltage that the circuit shouldn’t have. After all of the results were collected, the same calculations were completed to work out the bandwidth, gain and GBP as shown in figure 5.
Figure 4

Figure 5

Figure 6



After the circuit was created in proteus it was recreated on easy pc so that it could be turned into a PCB design. The first step to creating a PCB design is to create the circuit the same way that it was created on proteus. When creating it it's important that you make sure that parts such as the resistors and capacitors are through hole parts otherwise, you will not be able to solder the resistors and capacitors in. You should also make sure that the input and output ports are correct as well. It is also a good idea to label the I/O ports so that when you refer back to the design you know what each one does without having to spend time working it out.
Figure 7

Once the schematic of the circuit is completed it can then be turned into a PCB design. This can be done easily as the easy-PC software has a tool that will turn the schematic into the PCB. When it does this it won't be tidy so you will have to make it neat yourself. You should also try and fit it into the smallest space possible as it will save on the manufacturing cost of the board. When creating the PCB design, you should also make sure you use the layers correctly as it could cause the PCB to not function properly. It is also important that you pour the copper in the correct places because a mistake whilst pouring the copper will also cause the board to not work correctly. It is also a good idea to double check that all of the spaces for the components are in the correct place before the design is sent off to be manufactured.
Figure 8


Once you have checked that the PCB is correct then it can be sent off to be manufactured. Once the PCB has been manufactured you will need to solder on the components of the circuit. Before soldering these components on you should make sure that they are in the correct places and are in the right orientation if polarity matters which will need to be checked for the capacitors in this circuit. You should also make sure that the chip is in the correct way which will be when the little indent of the chip and on the silk screen line up. When soldering the parts make sure that you make a good connection between the parts and the PCB as it will ensure that they are connected properly. When soldering you should also make sure that the soldering iron is hot enough before soldering the components because if you leave it on the pads of the PCB whilst it is heating up it could cause damage to the pads, so wait for it to heat up first and then solder on the components as shown in figure 9.
Figure 9

After all of the components have been soldered to the PCB the same measurements that were taken for the breadboard need to be taken for the PCB. It is also important that the same components that were used for the breadboard are used as it would give more accurate results when comparing the two. You should first record the output voltage at different frequencies and then work out the RMS, bandwidth, gain and GBP of the circuit. The best way to neatly and accurately record these results is to create a spreadsheet as shown in figure 10.
Figure 10

Figure 11
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