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Introduction
This lab report will show the process followed to simulate, assemble a breadboard, and assemble a pcb for a non-inverting amplifier.
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Figure 1: Schematic for a non-inverting amplifier with a gain of 3. The circuit design was specified in the instructions and designed in proteus.
To calculate the gain of the circuit, the standard formula is used: 
Amplifier Circuit Simulation
When the circuit from figure one is simulated, the table shows the value marking the gain of the circuit against the frequency can be acquired:
	Frequency
	Vin 
	Vout
	Gain(db)

	10
	2
	6
	9.542425094

	620
	2
	6
	9.542425094

	50
	2
	6
	9.542425094

	100
	2
	6
	9.542425094

	200
	2
	6
	9.542425094

	500
	2
	6
	9.542425094

	1000
	2
	6
	9.542425094

	2000
	2
	6
	9.542425094

	5000
	2
	6
	9.542425094

	10000
	2
	6
	9.542425094

	20000
	2
	6
	9.542425094

	50000
	2
	4.16
	6.361266699

	100000
	2
	2.36
	1.437640146

	200000
	2
	1.18
	-4.582959767


Table1:
It is shown in table 1 that the gain of the circuit is 9.542… up until 20KHz.The reason for this is due to the circuit being designed to work that way. As higher frequencies are reached, the gain begins to fall off. The reason for this fall is due to being limited by the dc capacitor. The negative result at 200KHz shows that the input and output are out of phase with each other.
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Figure 2: Graph to show the results of table 1

Breadboarding the amplifier circuit
The circuit was then designed and tested on a breadboard as shown below.
Amplifier circuit on a breadboard
After we got the correct gain on our simulation, it was then tested on a breadboard to make sure the simulations and the real-world conditions were comparable.
Unfortunately, I didn’t cut the length of the wires down and used much longer wires than required. Next time I need to use a breadboard I will make sure to use the correct length of wire in order to keep the board nice and clean in order to avoid confusion of where components are placed and make it more presentable. 
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Figure 3: circuit assembled on a breadboard
	Component number
	component

	1
	10µF capacitor

	2
	10µF capacitor

	3
	10µF capacitor

	4
	LM741 OP-Amp

	5
	100k ohm resistor

	6
	100k ohm resistor

	7
	10k ohm resistor

	8
	20k ohm resistor


Table 2: list of components assembled on the breadboard
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Figure 4: designing the breadboard on paper before to understand where each component goes

Testing for the breadboard circuit
When testing the breadboard circuit, I took readings between 10hz and 200khz.
	frequency
	Vin
	Vout
	Gain(db)

	10
	2
	3.46
	4.76

	20
	2
	4.8
	7.6

	50
	2
	5.76
	9.19

	100
	2
	5.92
	9.42

	200
	2
	5.98
	9.51

	500
	2
	6
	9.54

	1000
	2
	6
	9.54

	2000
	2
	6
	9.54

	5000
	2
	6
	9.54

	10000
	2
	6
	9.54

	20000
	2
	6
	9.54

	50000
	2
	5.79
	9.23

	100000
	2
	4.04
	6.1

	200000
	2
	1.65
	-1.67


Table 3: Showing the output voltage and gain of the breadboard circuit
Shown in the table above is the same circuit but with reading form a breadboard. The results stay similar on the high end but have a drop off on the low end aswell. The overall results correspond well compared to table 1 with only a few exceptions showing that the tolerance was low on the components used. The drop off at the low frequency could be due to the limitations of the dc capacitors
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Figure 5: graph of table 3
Amplifier PCB construction
Before I started soldering on the PCB I made sure I had adequate space in a safe environment to do so.
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Figure 6: soldered the capacitors on
The first things I soldered were the capacitors, Something I would do differently next time. I had learnt that starting with the smaller components would be easier as they are harder to place when other components are already soldered.
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Figure 7: soldered the resistors
After the capacitors were on I then went to add the resistors into place, The component that should’ve been soldered first.
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Figure 8: everything soldered on

The last component to get soldered was the IC. I made sure it was positioned correctly with the little circle on the top left.
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Figure 9: back of pcb with all the legs snipped

The last task with the pcb was to trim all the legs off the components.
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Figure 10: finished circuit testing
After everything was soldered it was time to make sure the circuit was working. At first the wave was wrong due to one of the capacitors not having been soldered properly. With a quick fix of soldering a little more onto it to make it connect, I then received the correct results for the PCB showing the pcb was then assembled correctly.
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