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The Half-Wave Rectifier


Aim:  To Analyse the Operation of a half-wave rectifier
Objectives: After completing this section, you should be able to:
1. With the aid of a block diagram describe the basic operation of dc power supply. 
2. Explain the process of half-wave rectification.
3. Compare the O/P voltage waveform with that of the I/P voltage waveform for a half-wave rectifier.
4. Demonstrate the effect of the diode barrier potential (forward bias voltage) on the half-wave rectified     peak O/P voltage.

The more adventurous student will be able to
5. Demonstrate the purpose of the transformer.
6. Define peak inverse voltage (PIV).
7. Calculate the peak voltage of the mains outlet for the UK.
Materials: 
1 x One 1N4001 diode

1 x Signal Voltage Source
1 x Dual Beam Oscilloscope 

1 x Resistors 100 Ω, 0.5W
1 x  0 – 20 D.C. voltmeter
 1 x 0 – 470µ (Micro 10​-6 ) 
Step1.   Draw the circuit shown below (Fig 2.1) using Multisim circuit simulation software on your PC.  Follow the annotated screenshot Instructions bellow.  Remember to save your work as your work progresses, use a meaningful file name!
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Step2 Select the voltage source follow  as in the screenshots below. 
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Step 3
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Step 6 Simulate
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Once you have checked all of the connections and oscilloscope settings, simulate the circuit by switching the simulation run switch in the top right hand corner of the display.... 
Your Oscilloscope display should look like this when simulation is in progress...
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Question: a) Identify the rectified trace b) Notice that the difference between the voltages change slighly there are two reasons for this: write down either or both reasons.
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For task A, B, and C repeat the calculation and sketch the waveform on the screen of the oscilloscope.
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Task A
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Task B
Task C
[image: image19.png]V1
L - D1
339.41 Vpk
50 HZ
0
TS_PQ4_10 =
- 1B4Ba2

R4
1000 Q





[image: image20.png]V1
L - D1
339.41 Vpk
50 HZ
0
TS_PQ4_10 =
- 1B4Ba2

R4
1000 Q





[image: image21.png]




Half  Rectifier with step down Transformer 
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How to Select the Transformer.

1Click on BASIC icon
2 select NON_ LINEAR_TRANS
    3 Click OK
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Peak Inverse Voltage
The PIV occurs at the peak of each half-cycle of the input voltage when the diode is reverse-biased. In this circuit, the PIV occurs at the peak of each negative half-cycle.
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FIG 2.1 


Half wave Rectifier
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Click on voltage source





Click OK to place the part 





Step 2


Double click on the voltage source icon and set the peak voltage to 34V and the frequency to 50Hz





�





Select the diode icon. The diode component database will appear then, select the 1N4001GP from the component list. Then select  Click OK to place the part.
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Step 4


Select the basic symbol then select RATED_VIRTUAL from the ‘Family list’, then select ‘RESISTOR_RATED.
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Step 5





Drag the oscilloscope icon from the instrument set on the right hand side of the window, double click your left hand mouse button while the mouse pointer is over the Oscilloscope XSC1, this will enlarge it.  Make sure the following settings are selected before simulating the circuit:


 


Time base (Scale = 5ms/Div, Xpos = 0, Y/T),


 ChA (Scale = 1V/Div, Ypos = 0, AC),


 ChB (Scale = 1V/Div, Ypos = 0, DC), 


Trigger (Pos edge, Level = 0V, Sing, A)
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O/P across RL = Resistors 100 Ω. Simulation results for circuit in  Fig 2.1 








Transformers


A transformer is often used to reduce OR increase the ac line voltage to the level desired for the dc O/P. The transformer secondary peak voltage (V��S) is equal to the transformers turns ratio times the peak primary voltage (V��P).








V��S = (NS ���/ NP) X V��P
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Fig 2.2 Rectifier with Transformer � SEQ Fiog_2.2_Rectifier_with_Transformer \* ARABIC �1�











Example 1: V��S = (NS ���/ NP) X V��P and the turns ratio (NS ���/ NP) = 5. Find V��P for a V��S = 200V�pk  and sketch waveform for V��P onto the oscilloscope screen.





Ans  V��P = ( 200/5 ) =40Vpk   








V��S


V��P





[Type a quote from the document or the summary of an interesting point. You can position the text box anywhere in the document. Use the Text Box Tools tab to change the formatting of the pull quote text box.]
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Step1 Click on Basic 





For students who would like to change the parameters of the transformer used in the above example (TRANSFORMER_RATED) flow the instructions below.





Step2 Select RATED_VIRTUAL then select TRANSFORMER_RATED then click OK
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Image showing parameters that can be adjusted for Rated Transformer





Question: What is the purpose of the transformer in a half-wave rectifier cct.
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Figure 2.2 Half  Rectifier with step down Transformer 





Task 1


This time draw the above diagram in MultiSim with a Transformer of the type shown.


a)Measure the secondary voltage and confirm the turns ratio of the transformer.  


b)Move the scope lead on the anode of D1 to its’ cathode and sketch the waveform obseved in the space provideat the bottom of page 10. Is this what you expected?
































CLUE�





Image of transformer secondary top trace V�s lower trace primary voltage V�p for fig 2.2
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TASK 2: Sketch on the current path for the positive going half cycle 
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TASK 3: Sketch on the current path for the negative going half cycle 
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TASK 4: Sketch on the votage waveform that would appaer across  R4 in the box provided below. 
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