University of Wales Trinity Saint David
Wales Institute of Science and Art
[image: Industry Support Officer - High Value Engineering (12 month FTC) at  University of Wales, Trinity Saint David]


Electronic Circuits Testing and Applications
Electrical control systems 
ACHA4010





Jac Evans
2305578
	Jac Evans / Electronic Circuits Testing and Applications / 2305578	
24/03/2024
2
	
Contents
1	Task 2	1
1.1	Scope Time Division Calculations (4)	1
1.2	Function Generator output sine wave (3)	1
1.3	Unsmoothed Rectifier Wave (3)	1
1.4	Smoothed Rectifier Wave with capacitor (3)	1
1.5	Drop in Voltage Question (4)	1
1.6	Different Voltage Readings Question (5)	1
1.7	Rectifiers use in Automotive applications Question. (4)	1
1.8	Probing Question (4)	1
2	Task 3	2
2.1	Scope Time Division Calculations (4)	2
2.2	Function Generator output square wave (3)	2
2.3	Capacitor charge and discharge wave marked at correct points. (3)	2
2.4	Basic Capacitor Calculations (3)	2
2.5	Capacitor discharge table (4)	2
2.6	Gradient Plot and calculations (4)	2
2.7	Capacitor Uses (5)	2
2.8	Inaccuracies Question (4)	2
3	References	3


[bookmark: _Toc160612868]Task 2
[bookmark: _Toc160612869]Scope Time Division Calculations (4)
F = 10Hz
Time period = Time period = 1/10 = 0.1s
t/number of divisions = 0.1/10 = 0.01s
[bookmark: _Toc160612870]Function Generator output sine wave (3)
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[bookmark: _Toc160612871]Unsmoothed Rectifier Wave (3)
[image: ]
[bookmark: _Toc160612872]Smoothed Rectifier Wave with capacitor (3)
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[bookmark: _Toc160612873]Drop in Voltage Question (4)
The reason for the drop in voltage is that the diodes take 0.7v to power and for a full bridge rectifier it passes through 2 diodes therefore the theoretical drop in voltage from input to output should be
 -1.4V.
[bookmark: _Toc160612874]Different Voltage Readings Question (5)

Research
[bookmark: _Toc160612875]Rectifiers use in Automotive applications Question. (4)

[bookmark: _Int_MbcJ8n0y]One of the things that rectifiers are used for in an automotive application is in EV charging. The main purpose of a rectifier is to convert AC Voltage into DC Voltage. This is useful as the way Electric Vehicles charging points charge differs. Some charging points have built in rectifiers and others do not therefore it is important for all electric vehicles to have on board rectifiers. There are also multiple types if rectifiers. From research there are two main types of rectifiers, these being passive rectifiers and active rectifiers. While reading an article from MDPI I found a quote which reads ‘’Active rectifiers are more efficient than passive rectifiers because they reduce power losses.’’ This is because they use comparators to control the power. 


[bookmark: _Toc160612876]Probing Question (4)
There are multiple reasons why it is not possible to simultaneously probe the function generator and circuit output at the same time. The first and main reason being equipment limitations. The scopes which I used did not have the option to be able to use another channel to probe. To overcome this limitation, I would need to use a scope which has more than one channel to probe with. Another reason which would limit this function even if I did use the correct scope is that the function generator and the rectifier would need to have a shared ground. The reason for this is that they would not be able to reference properly. To overcome this then the scope and the rectifier would need to be connected to a central ground
[bookmark: _Toc160612877]Task 3
[bookmark: _Toc160612878]Scope Time Division Calculations (4)
R = 10kohms 
Capacitor = 10uf 
T = 10,000 x 10 x10^-6
T = 100ms
Frequency = 1/T
F = 1 / 0.1
F = 10Hz
Time Division = 20
TD = 20 x 0.1 = 2s
Time Division for 1 complete wave is 20 divisions which is 2 seconds per division.
[bookmark: _Toc160612879]Function Generator output square wave (3)
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[bookmark: _Toc160612880]Capacitor charge and discharge wave marked at correct points. (3)
[image: ]
Capacitance formula T = R x C

Time constant (TC) for 63.2% the marker tool is used as shown in the picture above. This marker shows the peak voltage from 0V which is 36.4mV. 
(1.82 – 0) x 0.632 + 0 = 1.150V
[image: ]
This marker is at 63.2% of the peak voltage which I worked out to be 1.15V

[bookmark: _Toc160612881]Basic Capacitor Calculations (3)

Capacitance formula T = R x C

Time constant (TC) for 63.2% the marker tool is used as shown in the picture above. This marker shows the peak voltage from 0V which is 36.4mV. 
(1.82 – 0) x 0.632 + 0 = 1.150V
For my circuit I used a 10Kohm resistor which means the equation is now 
C = 54x10^-6 / 10x10^3 = 5.4x10^-9
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[bookmark: _Toc160612883]Gradient Plot and calculations (4)


The R squared value shows the similarity of your data to your trendline. The closer the r squared value is to 1 the more similar your data and the trendline are.
[bookmark: _Toc160612884]Capacitor Uses (5)

Capacitors can be used in multiple different applications. One of these being in EV regenerative braking. Capacitors are used in this application as they are more suitable than batteries as they have a long cycle life which makes them more suitable for the frequent charging and discharging. Another reason that capacitors are used is that they reduce the amount of stress placed on the battery by taking responsibility of the increased power demands caused by the regenerative braking system. (Electricity-magnetism). Capacitors are also used in appliances such as televisions. The purpose of capacitors in tv’s are to be used as electronic filters to reduce noise. Capacitors are also used in microwave cookers. In this application they are paired with amplifiers to control as well as amplify the voltage into the microwaves. (Upgraded Home)
Other uses include;
• Add two circuits together by coupling
• Store energy
• Tuning
• Motor starting, Helps the motor overcome the initial start up
• Discharging
• Voltage Multiplier
• Switching 
• Create oscillating signals
[bookmark: _Toc160612885]Inaccuracies Question (4)

T = R x C
T = 10,000 x 10x10-^6
T = 100ms 
From the graph from the hantek software it shows the time constant at 49us. There could be a multitude of reasons for the inaccuracies between the theoretical data and tested data. These reasons include power losses in the measured circuit. Interferences between the measuring device and the circuit alongside a lot more.
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