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A,B and C are all at 3V as they are resistors in parallel 
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lost volts= Ir  



 (Internal resistance)
(Total resistance)
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A, B,C= 
D=2.8Ω
E=1.2Ω
F=6Ω
R internal=4Ω
R battery= 
Total= 43Ω
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[bookmark: _Toc131359698]Scope Time Division Calculations
Using a 10Hz sine wave signal from the function generator we can calculate the time division to see one full period.


0.1 seconds in mS= 100mS 
oscilloscope was set to 50mS per division so it would need 2 full divisions to make up 1 full period. This is proven in figure 1 which shows the output signal from the function generator. 
[bookmark: _Toc131359699]Function Generator output sine wave
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Description automatically generated]This graph shows the signal outputted by the function generator when set to 10Hz. It outputs a sine wave with a peak to peak voltage of 11.1v
Maximum= 6.43v
Minimum= -4.75v
Peak to peak= 11.1v 
Time period= 99.9mS




[bookmark: _Toc131359700]Unsmoothed Rectifier Wave
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Description automatically generated]
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Description automatically generated]This wave shows the signal outputted by the rectifier. The AC signal form the function generator is converted to DC. This causes the rectifiers signal to go from 0 to its maximum and back to 0 without going negative as the diodes are able to filter it out.
Maximum= 2.92v
Minimum=-31.4 mV
Peak to peak= 3.95v
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Description automatically generated]This wave shows the signal generated by the rectifier when a capacitor is added. As the rectifier has converted the AC signal to DC it is able to rapidly charge and discharge the capacitor. As the capacitor is in parallel with the LED where the probe was placed the signal becomes constant as the capacitor is able to power the LED when the rectifiers voltage drops as the capacitor discharges 


[bookmark: _Toc131359702]Drop in Voltage Question
When the sine wave is put through the full bridge rectifier the electros flow through 4 diodes. All diodes have a voltage drop of around 0.6 volts. This will cause the circuit to lose 2.4 volts over the diodes. this is known as the threshold voltage which shows the amount of voltage needed to make a diode work and for electrons to flow through it. 
[bookmark: _Toc131359703]Rectifiers use in Automotive applications Question.
The main use for rectifiers in the automotive industry is converting the AC current from the alternator into DC current to charge the battery. Typically there are 6 diodes on the rectifier that is connected to the alternator.( technobazz.com,2022)



[bookmark: _Toc131359704]Probing Question
When measuring the output of the function generator and the full bridge rectifier it had to be done separately as it could not be done using the 2 different channels. This is due to having a 2 grounds to measure the outputs which can cause a ground loop or short circuit. A ground loop happens when there are multiple paths for the current to flow. This can cause a voltage differences between the ground points causing a interface between signals making it hard for the oscilloscope to read the signals for the different channel. A short circuits can cause damage to the circuit due to the potential difference between the ground points.
To be able to measure two points simultaneously special equipment can be used. for example using differential amplifier which is able to amplify the potential difference between 2 points but able to supress any common voltage which would corrupt the signal(AnalogueDevices,2022).

[bookmark: _Toc131359705]Task 3
[bookmark: _Toc131359706]Scope Time Division Calculations
The function generator was set to 5Hz and outputting a square wave.
Using this we can work out the number of divisions needed to display 1 full period.


0.2seconds= 200ms
50ms per division therefore 4 divisions are needed.

[bookmark: _Toc131359707]Capacitor charge and discharge wave marked at correct points.
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Description automatically generated]Line shows the τ (time constant) which is equal to the time to charge the capacitor by 67%

Line shows the time constant which is equal to the capacitor discharging by 37%
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[bookmark: _Toc131359708]Basic Capacitor Calculations

Resister used= 1k Ω
Capacitor used= 4.7 



Time constant= 
[bookmark: _Toc131359709]Capacitor discharge table
[image: ]Using the log of the voltage allows for a straight line to be plotted in which the gradient will allow us the work out the capacitance of the capacitor

[bookmark: _Toc131359710]Gradient Plot and calculations


Gradient= -0.1853







The calculated capacitance % error 




[bookmark: _Toc131359711]Inaccuracies Question
the calculated capacitance from the test iswhich give as % error of 14.89% which shows there are inaccuracies in the experiment. There could be several reasons why there are inaccuracies, the first of which is the temperature of the components. As the temperature increases in the capacitor or other components used in the test the values measured can change. In the capacitor as temperature rises the capacitors capacitance can change which will result in different charge and discharge characteristics(TAIYO YUDEN,2022). In addition to this as the capacitor is charged and discharge over time it causes the capacitor to ware down over time. This would cause a smaller peak voltage in the charging graph. In addition to this the equipment used to measure the capacitor will have their own resistances and inaccuracies which will cause variations in the results.

[bookmark: _Toc131359712]References
Differential amplifier (2022) Definition of Differential Amplifier | Analog Devices. Available at: https://www.analog.com/en/design-center/glossary/differential-amplifier.html (Accessed: April 1, 2023). 
haris13501 (2022) What is car alternator rectifier full information 2023, Techno Bazz. Available at: https://technobazz.com/what-is-car-alternator-rectifier/ (Accessed: March 28, 2023). 
[bookmark: _Hlk131359555]Q&A corner : Answer (2022) Does capacitance of ceramic capacitors change by temperature? / What are capacitance temperature characteristics in capacitors?｜Q&A Corner | TAIYO YUDEN CO., LTD. Available at: https://www.yuden.co.jp/eu/product/support/faq/q009.html (Accessed: April 1, 2023). 








ln(v) vs Time 


9.9999999999999995E-7	1.9999999999999999E-6	3.0000000000000001E-6	3.9999999999999998E-6	5.0000000000000004E-6	6.0000000000000002E-6	6.9999999999999999E-6	7.9999999999999996E-6	9.0000000000000002E-6	1.0000000000000001E-5	-0.1296532082268709	-0.22326855912736079	-0.3047604139865322	-0.49134984726533393	-0.59965683747260634	-0.75374680268887495	-1.1593181637855046	-1.2633690142825924	-1.3823023398503531	-1.8521466192431502	



image1.png
Prifysgol Cymru

Y Drindod Dewi Sant
University of Wales
Trinity Saint David





image2.png
R P T Q8000





image3.png
LN TR YT T @a/oo o





image4.png
B Hantek50228E Ver 1.0. - o X
Fie View Horzonal Verial Tigger Display Cursor Uity Help
T == | -
PE= A0 DB «4iE03 (o] B> A{n]K7)
Messure x4 Scope | ContolPanel ax
= v Scope v
7 Type rersert -
% Verbesl —
2 Msimum
& Minimum Lo
& 9 Pesktobesk. Forma
@9 Top v .
&9 Bue
& & Midde
@ o s Vertical
& Ampltude Bon
& % Mesn it
& 9 CyceMesn o
2 % Posiive Overect -
2 9 Negete Overshoot c
2 Horzental e
@ % Percd
& ¢ Frequeney
& ¢ RaeTme Oew
& o ol Tme
0 - Duty Cyde
2 9 -Duty Cyee
@ - PuizeWickh
2 9 -Pulse Width
Tioserkote e v
TrggerSweep  [AUTO_ v
roger sowce [t
Toagersope [+ g
Output 3 x
Mesimum
Minimum
Peskto ek
op
Base
Middie
s
Ampitude
Mean

Runnin





image5.png
Ax B0 084 N8 580.08.0/0.0





image6.png
SEBE 52008000

AR T N [RRNOR





image7.emf
Voltage time ln(V)

0.8784 0.000001 -0.12965

0.7999 0.000002 -0.22327

0.7373 0.000003 -0.30476

0.6118 0.000004 -0.49135

0.549 0.000005 -0.59966

0.4706 0.000006 -0.75375

0.3137 0.000007 -1.15932

0.2827 0.000008 -1.26337

0.251 0.000009 -1.3823

0.1569 0.00001 -1.85215


