
 

Proteus SimulationHere is the schematic of the amplifier circuit created within Proteus. It is supplied by a 9V power source, it contains three 1uf capacitors, three 10k ohm resistors along with a 20k ohm resistor and finally a TL701 amplifier . The circuit is also connected with a signal generator to produces a signal frequency and an oscilloscope to measure the voltage into the circuit, the voltage out of the circuit and the frequency being created.
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Description automatically generated] This is the oscilloscope in the simulation used to input a voltage and read the output voltage at certain frequencies.


Below is the simulated signal generator used to create certain frequencies in Hertz to give the output voltage.
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Simulation Results

	frequency (Hz)
	value(mV)
	
	Frequency (Hz)
	value(mV)
	
	frequency (Hz)
	value(mV)

	100
	282.5
	
	200
	295
	
	500
	300

	1.0 K
	300
	
	2.0 K
	300
	
	5.0 K
	300

	10.0 K
	300
	
	20.0 K
	300
	
	50.0 K
	297.5

	100.0 K
	287.5
	
	200.0 K
	255
	
	500.0 K
	160

	1.0 M
	87.5
	
	2.0 M
	45
	
	5.0 M
	17.5








Above are the results of the Voltage obtained at various frequencies using the simulation.

-3db point
Highest voltage value * 0.707 
300*0.707 = 212.1mV
This is the ideal voltage at which it can hit its peak within the frequency range
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Description automatically generated]
From the results the frequency closest to the -3db point is 320kHz as it produces 212.5mV.
Thus, the bandwidth for the circuit is 320kHz.
Obtaining the result of the gain comes from the equation 1+Rf/R1 which is 1+20,000/10,000 = 3
From getting both the Bandwidth and the Gain the GBP (Gain bandwidth product) can be calculated.
The calculation for the GBP is Bandwidth*Gain. From the results obtained this would be 320kHz*3 = 960kHz

Breadboard Circuit
A breadboard circuit was next created to get results in a more realistic environment rather than the perfect environment in the simulation. The breadboard simulation will contain more realistic readings due to the nature of the components not exactly being specifically the measurements they are.
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Here is a picture of the circuit on the breadboard for the non-inverting amplifier.
The circuit built within the breadboard will allow testing to be commenced for results with the advantage of being able to move components around in case they are not in the correct position or the incorrect component has been used.
The components above are necessary again for the operation of the non-inverting amplifier. With it containing 3 10kOhm Resistors, 1 20kOhm Resistor, 3 1uf Capacitors and the 741 Operational Amplifier.
Using the circuit, results were able to be obtained by giving the circuit a 192mV input voltage and sending certain frequencies to the circuit at certain components such as the 10kohm resistors. From the signals being input into the circuit an output voltage was able to be read and recorded.
	frequency (Hz)
	value (mV)
	
	frequency (Hz)
	value (mV)
	
	frequency (Hz)
	value (mV)

	100
	560
	
	200
	590
	
	500
	580

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	1k
	584
	
	2k
	584
	
	5k
	584

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	10k
	584
	
	20k
	584
	
	50k
	568

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	100k
	560
	
	200k
	452
	
	500k
	184

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	1M
	64
	
	2M
	32
	
	5M
	24



From the results a graph was able to be created.

-3db point
Highest voltage value * 0.707 
590*0.707 = 417.13mV
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Description automatically generated]
From the results recorded above, the closest frequency to get our bandwidth is 230kHz.
Using this bandwidth multiplied by the gain of the amplifier which is 3.01 the GBP is able to be calculated.
GBP = 230*3.01 = 692.3kHz









PCB Circuit
Finally a PCB circuit was created within Easy PC to get a schematic so a real life PCB could be created. Below is the Schematic of the PCB circuitry.
[image: Diagram, schematic
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The PCB contains all of the components used previously such as 3 1uF Capacitors, 3 10kohm resistors, 1 20kohm resistor and the 741 operational amplifier. Below is a real life photo graph of the PCB assembled with the components.
[image: ]
The components were soldered onto the PCB at the necessary component locations to test the PCB for results. Using a signal generator, power supply and oscilloscope signals were able to be input into the PCB giving us results at certain frequencies. 192mV was input into the circuit to get the results.



	frequency(Hz)
	value (mV)
	
	frequency(Hz)
	value (mV)
	
	frequency(Hz)
	value (mV)

	100
	560
	
	200
	580
	
	500
	576

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	1k
	576
	
	2k
	576
	
	5k
	576

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	10k
	576
	
	20k
	576
	
	50k
	564

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	100k
	556
	
	200k
	444
	
	500k
	180

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	1M
	60
	
	2M
	28
	
	5M
	20



From the results a graph was able to be constructed.

-3db point
Highest voltage value * 0.707 
580*0.707 = 410.06mV
[image: Table
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Using the results recorded, the closest frequency to the -3db point is 220kHz
Calculating the gain using 580/196 = 2.96 allows the GBP to be calculated.
GBP =  220*2.96 = 651.2
Breadboard results of gain against frequency

100	200	500	1k	2k	5k	10k	20k	50k	100k	200k	500k	1M	2M	5M	560	590	580	584	584	584	584	584	568	560	452	184	64	32	24	Frequency (Hz)


Voltage gain (db)



PCB results of gain against frequency

100	200	500	1k	2k	5k	10k	20k	50k	100k	200k	500k	1M	2M	5M	560	580	576	576	576	576	576	576	564	556	444	180	60	28	20	Frequency (Hz)


Voltage gain (db)



Simulation results of gain against frequency


100	200	500	1000	2000	5000	10000	20000	50000	100000	200000	500000	1000000	2000000	5000000	282.5	295	300	300	300	300	300	300	297.5	287.5	255	160	87.5	45	17.5	Frequency (Hz)


Voltage gain (db)
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