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Simulation:
Schematic of amplifier in Proteus:
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Figure 1
Simulation of circuit in Proteus:
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Figure 2


Results:
	Frequency
	
	Output Voltage (mV) Max
	Frequency
	
	Output Voltage (mV)

	100
	
	300
	200
	
	300

	500
	
	300
	1K
	
	300

	2K
	
	300
	5K
	
	300

	10K
	
	300
	20K
	
	300

	50K
	
	297.50
	100K
	
	288.75

	200K
	
	245
	500K
	
	115

	250K
	
	213.75
	260K
	
	207.50


Figure 3

Figure 4

The Max Value falls in between these two frequencies - 250K(213.75 mV) – 260k(207.50 mV).
Due to the fact that I wasn’t able to simulate in between these two frequencies I gave a range at which the “Max Value” falls under. 
Max Value= 300 * 0.707 = 212.1 mV
I found that when running a simulation on proteus if you close the frequency generator or oscilloscope you must enter the debug menu at the top to open it again as it will not do it on its own.






TL071:
	[bookmark: _Hlk86666864]Frequency
	
	Output Voltage (mV) Max
	Frequency
	
	Output Voltage (mV)

	100
	
	300.00
	200
	
	298.75

	500
	
	298.75
	1K
	
	300.00

	2K
	
	300.00
	5K
	
	298.75

	10K
	
	298.75
	20K
	
	300.00

	50K
	
	298.75
	100K
	
	298.75

	200K
	
	293.75
	500K
	
	267.50

	600K
	
	255.00
	700K
	
	243.75

	800K
	
	231.75
	900K
	
	220.00

	1000K
	
	210.00
	
	
	


Figure 5
900K – 1000K:
	[bookmark: _Hlk86667306]Frequency
	
	Output Voltage (mV) Max
	Frequency
	
	Output Voltage (mV)

	910
	
	220
	920
	
	218.75

	930
	
	217.50
	940
	
	216.25

	950
	
	216.25
	960
	
	215

	970
	
	213.75
	980
	
	212.50

	990
	
	211.25
	
	
	


Figure 6
980K – 990K:
	Frequency
	
	Output Voltage (mV) Max
	Frequency
	
	Output Voltage (mV)

	910
	
	220
	920
	
	218.75

	930
	
	217.50
	940
	
	216.25

	950
	
	216.25
	960
	
	215

	970
	
	213.75
	980
	
	212.50

	990
	
	211.25
	
	
	


Figure 7

Figure 8

Breadboard:
[image: ]
Figure 9
Using this diagram in Figure 9, I wired up my breadboard with two leads coming from it. One is used to input a frequency from the frequency generator and the other is for reading the output of the amplifier on the oscilloscope.
Pin 2 of the amplifier is attached to ground, Pin 3 is attached to the input signal, Pin 4 is also ground, and Pin 7 is attached to the output where the measurements are taken from.
Originally, I was going to use a Pico scope to obtain these results as it has an easier/modern interface and was run using the computers which makes taking results far easier. However, I found out that the Pico scope had a limited frequency range and therefore I couldn’t obtain all my results as it wouldn’t go high enough. This meant that I had to use the oscilloscope instead. 
I tested this circuit by sending an input frequency signal through the input lead and then measured the change in peak to peak voltage on the output lead using an oscilloscope. 
I used a 200 mV input Sine wave.
Maximum mV is 580.
Max Value = 580 * 0.707 = 410 (Peak to Peak)

Results:
	[bookmark: _Hlk89957000]Frequency
	
	Output Voltage (mV) 
Peak to Peak
	Frequency
	
	Output Voltage (mV)
Peak to Peak

	100
	
	580
	200
	
	580

	500
	
	580
	1K
	
	580

	2K
	
	580
	5K
	
	580

	10K
	
	580
	20K
	
	580

	50K
	
	580
	100K
	
	572

	200K
	
	520
	250K
	
	492

	500K
	
	328
	
	
	


Figure 10
	Frequency
	
	Output Voltage (mV) 
Peak to Peak
	Frequency
	
	Output Voltage (mV)
Peak to Peak

	260K
	
	488
	270K
	
	480

	280K
	
	468
	290K
	
	464

	300K
	
	456
	350K
	
	428

	360K
	
	420
	370K
	
	412

	380K
	
	404
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	


Figure 11

Figure 12
I found that the results differ from the simulations due to component tolerances and that the simulations are done under perfect conditions. Whereas the practical testing came with multiple issues. I found that the first amplifier IC that I used was already damaged, so I had to replace it before getting accurate results.



PCB:
Schematic of amplifier in Easy-PC:
[image: ]
Figure 13
Artwork of PCB in Easy-PC:
[image: ]
Figure 14



3D view of circuit board:
[image: ]
Figure 15
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Figure 16





Circuit board:
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Figure 17
[image: ]
Figure 18
Test Equipment:
[image: A picture containing text, indoor, computer
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Figure 19

The Easy-PC PCB design was sent off to an external manufacturer for it to be made. I received 5 PCBs in return. The PCB is shown in figure 17 I then soldered the components on to the circuit board shown in Figure 18. It is important that the soldering iron doesn’t oxidise as it makes it very difficult to apply solder onto the right place. To avoid this, I tried to always keep a small amount of solder on the iron. You must be very careful when soldering the ICs onto the PCB as the heat from the iron can damage the amplifier circuit very easily. To avoid this, you could use a DIL socket and place the chip in that after soldering but because there were no DIL sockets available I chose to solder it directly to the PCB. Once the components were soldered in place, I trimmed the excess legs from the components to avoid unintentional contact from the components. I then soldered some leads to the PCB for ground, input, output and power. I then attached the test equipment to the corresponding leads. I then repeated the same testing procedure as the breadboard and simulation and plotted it in a graph.
Results:
	Frequency
	
	Output Voltage (mV) 
Peak to Peak
	Frequency
	
	Output Voltage (mV)
Peak to Peak

	5
	
	412
	100
	
	328

	10
	
	412
	115
	
	292

	15
	
	412
	150
	
	224

	20
	
	412
	200
	
	172

	25
	
	412
	
	
	

	50
	
	404
	
	
	

	75
	
	396
	
	
	


Figure 20
Max Value = 412 * 0.707 = 292 mV
Graph:

Figure 21
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