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2 Task?2

2.1 Scope Time Division Calculations

The frequency of the waveform was set to 10Hz giving us the following equations to work out the
time per division for the wave to complete a full period.

. . 1 1
Time Period = ——— =—=0.1 seconds
frequency 10

time period 0.1
P - >--0.01 seconds
number of divisions 10

Time per division =

2.2 Function Generator output sine wave

aTime = 49.9mS. aFrequenc

Figure 1 - Function Generator Sine output

Figure 1 above shows the function generator set to give a sine wave output with a voltage of 12.6v



Tim James ACHA4010 2112656

2.3 Unsmoothed Rectifier Wave

T 1,66V

[Cursor : aTime = 28.7mS. aFrequency} = 34.82Hz. »Voltage = -2.96V.
CH1== 1.00V

Figure 2 - Unsmoothed Rectifier Sine Wave

Figure 2 above is of the sine wave with an unsmoothed rectifier signal include, this shows a
difference in voltage from one peak to another.

2.4 Smoothed Rectifier Wave

~Time = 14.3mS. aFrequency;= 70.14Hz
CH1=:

Figure 3 - Smoothed Rectified Sine Wave

Figure 3 is after the sine wave has been smoothed by the rectifier, giving a cleaner and more even
voltage with minimal variance. It shows the difference in voltage, frequency and time between the
lowest and highest points.
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Figure 4 - Complete test of sine wave.

Figure 4 shows us the complete positive sine waveform from the experiment.

2.5 Drop in Voltage Question

The output DC voltage of the rectifier is lower than the peak of the sinewave input due to several
factors. One factor is that the DC current is only allowing the forward direction current whilst
blocking the reverse direction creating a fixed DC voltage level, this results in the reading not being
as pure as the initial voltage applied to the signal. Another factor is that in a practical rectifier, the
output waveform will be 0.7volts less than the applied input voltage due to the forward voltage
drop.
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2.6 Rectifiers use in Automotive applications Question.

Rectifiers are used in the automotive industry around the world for a variety of reasons. They are
used in the electronic systems from engine management including the ignition system, the radio and
entertainment system, collision detection sensors and navigation control.

In traditional automotive applications where an Internal Combustion Engine (ICE) is being used, a 12-
volt battery will be paired with a three-phase generator also known as an alternator with the
responsibility of generating and rectifying an Alternating Current into Direct Current to power the
electronics of a vehicle.

Rectifiers are an important factor in the electrification of automotive vehicles and Plug-in EVs where
the electricity to charge them is first met by the rectifier, due to the increased current of these
vehicles multi-phase rectifiers will be used due to their increase in load capability.

2.7 Probing Question

One potential issue when probing the input of a function generator and the output of a
rectifier simultaneously is the possibility of creating a short circuit if the ground connections
of the oscilloscope probes are connected to two different potentials. This could damage the
equipment. To avoid this, it is important to ensure that the ground connections of the
oscilloscope probes are connected correctly.

Another potential issue is that the function generator may not have enough output current
to drive the load, which could result in unexpected measurements. It is important to check
the function generator’s output with an oscilloscope to ensure that it has the expected
voltage amplitude while it is connected to the full wave rectifier.
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3 Task3

3.1 Scope Time Division Calculations

3.2 Function Generator output square wave

Cursor : aTime = 502uS. aFrequency 7 1.688KHz_aVoltage = 1.03V.

Figure 5 - Square wave function of generator output

Figure 5 is the function generator with a smoothed square wave with a peak of 1.03V.

3.3 Capacitor charge and discharge wave marked at correct points.

3.4 Basic Capacitor Calculations
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3.5 Capacitor discharge table

Table 1 - Capacitor Discharge table results

Index Time (s)| * |Voltage(Ln) |~
0.034795 0.632547558
0.035995 0.632547558
0.037195 0.450183502
0.038395  0.093490343

1
2
3
4
5 0.039595 -0.242963679
6
7
8
9

0.040795 -0.571460662
0.041695 -0.753746803
0.044495  -1.38230234
0.047995 -1.852146619
10 0.050995  -2.07544952

Table 1 above is a selection of 10 points during the discharging of the capacitor in the experiment. It
gives us the gradient shown in fig 6 and the log of the voltage during that time period.

3.6 Gradient Plot and calculations

Discharge of Capacitor (Voltage Ln vs Time)
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Figure 6 - Discharge plot of Capacitor results.

Figure 6 is a graph of the resultant discharge cycle of the capacitor and the log of the voltage drop
across the time and the two selected points of the cycle.
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3.7 Inaccuracies Question
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