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Abstract

This task involved comparing a simulated circuit (band pass filter) made using Proteus and a
practical example with the goal being to plot a graph of voltages at different frequencies to
determine the resonant frequency of each circuit, its Q factor and how proteus being an
ideal world would cause differences in the results. To perform this task, the circuit was built
using a breadboard with a few components and voltage values were measured across the
resistor to give the output voltage of the circuit then built again however using proteus. In
the end the frequency response graph of both examples was compared to determine how
similar and accurate the simulation was.

Introduction

The circuit chosen was a band pass filter which is used to reduce the amplitude of both low
and high frequency waves but have a lower impedance the closer you are to the F: (or
resonant frequency) Due to the energy of the oscillations, there will be a large circulating
current between the inductor and the capacitor at resonance, and parallel circuits will
produce current resonance. To vary the resonant frequency, the values of the inductor and
capacitor are altered to give the desired filtration. This allows the circuit to be used in
Wireless transmitters as it can filter the output and prevent the signal interfering with outer\m
stations. For wireless receivers, band pass filters give the ability to focus on a specific
bandwidth thus blocking unwanted signal transmissions. They are also used in older
televisions for tuning into different channels which is the resonant frequency being changed
to focus on a certain program and block out the rest.

The bandwidth is defined as the distance between the cut-off frequencies, which are most
commonly defined as the frequencies at which the power passed through the circuit has
fallen to half of what it was at resonance. One half-power frequency is above the resonance
frequency, and the other is below it. This happens because the inductor and capacitor have
equal but opposite sign impedances at resonance, which cancel out. Instead of a minimum
impedance, circuits with L and Cin parallel rather than series have a maximum impedance.

The letters RLC stand for resistor, inductor, and capacitor (C). The main components of RLC
circuits that are connected in a complete loop are these. The resistor is made up of resistive
elements (such as carbon) that have the function of inducing higher levels of electrical
resistance than those found in natural circuits. It also lowers the circuit's damping and
resonant frequency (fr). According to Faraday's law, the inductor stores energy in the
magnetic fields produced by the electric current flowing through conductors. Through two
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or more conductors, most commonly separated by a dielectric medium, the capacitor stores
energy in electric fields.

In this experiment, this circuit will be used in order to test and compare a simulation
program (proteus) to a practical example to evaluate the similarities and observe any
discrepancies since there are a few things which aren’t accounted for in proteus. Since The
band pass filter is being used in a simulation to one made using actual components, the goal
is to capture data points to compare the two together (which was the input frequency, Vout
as well as Vpk) To find Vout the equation f =1/ {2rt vL C) where L is the inductance and Cis
the capacitance. In theory, the higher frequencies are reduced by the capacitor whilst lower
frequencies are limited by the inductor.

Simulation Setup

The Simulation consisted of a band pass filter (which is an inductor in parallel with a
capacitor) with voltage probes at the input of the signal generator as well as the output of
the filter. For this simulation, a frequency range of 100k - 20kxz: was used to cover the
frequency response as well as a Vpk (Peak Voltage) of 2V from the signal generator.

The signal generator as on the left (seen in Fig 1) would give a frequency with a Vpk of 2V to
the RLC circuit that consists of a 1KQ resistor, 1)F capacitor and a 1mH inductor. With the
capacitor and inductor in parallel whilst the resistor is in series. With this RLC circuits built,
Proteus was instructed to run multiple frequencies and plug graph of voltages at each
frequency.

Circuit in Proteus
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Results

With proteus, the resonant frequency came out to be 50004, (at a peak of 1.6V) as seen in
Fig 3 with a bandwidth of 300y,. This resulted in a calculated Q factor of 16.7 (Q factor =
F./Bandwidth). This was due to the F_being around 4800y, and the Fy at 51004, (which is
70.7%) of the peak voltage.

Proteus F, graph
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be 4.57.
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With the practical example of the in Fig 4, the resonant frequency came out to be 53004; at 30mV
with the bandwidth being between 4500y, and 5600y, making it 1100y, and the Q factor came out to




Results Analysis
After analysing both graphs, some key points were the difference in values such as voltage
and sharpness. This is likely due to the fact that components in practical are not perfect and

usually have a tolerance e.g., the resistor which had a gold band signifying a tolerance of
+5%.

Similarities

With both circuits, the resonant frequency was around 50004, (5030 for the practical
example) which is affected by the inductor and capacitor. This is not affected by the voltage
supplied which can sometimes be slightly inaccurate. This could have been caused by the
components having a different value than the ones they were advertised with since its
highly impractical to make components without a tolerance.

This is where the similarities end.

Differences
In the Proteus example, the Q factor was 16. i idth was much narrower

however in the practical example, the Q factor came out to be 4.57. This is most likely due
to the resistor value being lower than 1kQ. This can be a result of cooler temperatures as
this reduces resistivity and proteus doe: count for temperature. This could also mean
the resistor value was 9500 and branded as 1KQ with a tolerance of 5% meaning proteus
with its accurate components wouldn't be able to simulate this exact graph as it's caused by
variation in the component an underlying issue of the software.

Fig 6 (voltage readings of Vin and Vpk *where ch1/yellow is input V and ch2/blue is output V)
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The Q factor shows the steepness of the curve (a larger Q factor means steeper graph) being
caused by a smaller bandwidth. Comparing both graphs reveals how a wider bandwidth is
observed in the practical example which gives it the smaller Q factor. Again this is another
issue with the components not being accurate in the practical example which means
proteus could not have predicted this.

Finally the example in proteus is an ideal circuit, it has infinite impedance at resonance
meaning its Vpk is much closer to Vin. This would explain the fact that proteus has a much
higher Vpk than the Practical example. Which can be seen in both the graphs as well as fig 6
showing the output voltage 4=8MBlv. this could also be due to the Signal generator not
giving an accurate voltage level which would lead to the practical example not matching
with proteus. this could be tested by first using the oscilloscope on the signal generator in

Overview

In Conclusion, this experiment shows how proteus simulates in an ideal world by not
accounting for temperature as well as accounting for components having no tolerance
which causes discrepancies in results when compared to practical examples. This in some
cases wouldn’t be an issue as in this experiment it accurately predicted the resonant
frequency however due to the practical example having components with a tolerance, some
results were inaccurate e.g. the bandwidth which was off by (8004.. There are also issues
with the input voltage which caused the practical example h@&ELREISWS Vpk and that is
something proteus couldn’t account for and is simply an error.
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