
Introduction 

In this experiment we examine the characteristics and performance of the most common applications of 

diodes: half-wave and full-wave rectifiers.  The goal of rectifiers is to convert an AC waveform into a DC 

signal.   In particular we will examine the waveforms that result from these two types of rectifiers and 

measure the value of the resulting DC waveform.  Finally, we also explore the use of zener diodes in 

rectifiers. 

There are several screenshots through this lab outline to help you with creating the lab. Make sure you 

read the lab entirely before starting your work.  

Remember that your lab report will need to include your measurements, calculations, screenshots, etc. 

as indicated at the end of this outline.  

Procedure 

1.- Half-wave rectifiers 

1.1 Create in Multisim the circuit shown in Figure 2-1.   Make sure to use the  “AC Voltage” source 

instead of the Power Source as shown in Figure 2-2.  

 Figure 2-1: Half-wave rectifier 
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Figure 2-2:  AC_Voltage source 

1.2  Using the oscilloscope to visualize the output signal.  We will establish now the best way to use the 

oscilloscope to visualize AC signals.  Connect Channel 1 of the oscilloscope to the input and Channel 2 to 

the output as shown in Figure 2-3.   Once we run the simulation, the waveforms will be displayed in the 

oscilloscope with the colors of the wires used to connect them.  By default both wires are red.  To help 

visualize the signal, let’s change the color of the wire connected to channel 2. Right click with the mouse 

on that wire. 

Figure 2-3: Oscilloscope Connection 
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After selecting “Segment Color”, you will see a palette of colors.  Choose one you like. The waveform in 

the oscilloscope for Channel 1 will be with the same color as the wire connected to Channel 1 and the 

waveform for channel 2, with the same color as its wire.  

1.3.  Run the simulation. Double click on the oscilloscope to visualize the output.  You should see 

something similar to figure 2-4.  Let’s talk about the main controls of the oscilloscope. 

Figure 2-4: Main oscilloscope controls 

The red arrows show the AC/DC coupling for the oscilloscope. Experiment with them until you can 

differentiate between the input and output waveforms. The green arrow is the Timebase and controls 

how elongated or compressed we see the signal. Modify it until you can see several cycles. The red 

arrows control how we see the amplitude of each signal. Again, modify it until you can visualize the 

signal comfortably.  Finally, if the background color for your oscilloscope is black, click on the “reverse” 

button to make it white.  Feel free to experiment with all the oscilloscope controls until you feel 

comfortable with them. 



1.4  Select DC coupling for both channels of the oscilloscope. Measure and record the peak voltage for 

the output signal. You can use the cursors in the oscilloscope.  Use Equation 2.7 from your textbook to 

calculate the DC value. Record it. 

1.5 Connect a DMM  at the across the load resistance and configure it to measure DC Volts. Record the 

reading and compare it to the DC value calculated in 1.4.   Do the measured values agree with the 

calculated values?  

2.- Full-wave rectifiers. 

2.1 Build the circuit shown in figure 2-5.  Note that this is the same as the typical full-wave rectifier with 

the components placed at 90®.  Also, keep in mind that if lines cross without a dot, this means that there 

is no electrical connection.  

Figure 2-5:  Full-wave rectifier circuit 

2.2 We will use the Oscilloscope to visualize the input and output signals as we did with the half-wave 

rectifier. Channel 1 is connected to the input signal, while Channel 2 is connected to the load.  Note that 

a difference between the half-wave and full-wave rectifier is that for the full-wave rectifier, the load is 

not connected to ground.  For this reason, we will make the oscilloscope connections as show in Figure 

2-6. 
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Figure 2-6 Oscilloscope Connections 

2.3  Run the simulation.  Adjust the oscilloscope until you can visualize both signals comfortably. 

2.4  Measure the peak voltage for the output signal.   Use Equation 2.10 to estimate the value of the 

equivalent DC voltage.  

2.5 Connect now the DMM configured to measure DC voltage across the load. Measure this voltage and 

compare it to the calculated value in 2.4  

2.6  Reverse the connection of the leads for Channel 2 in the oscilloscope and run the simulation.  

Compare this signal versus the signal you obtained in 2.3 

3.- Creating a constant DC signal 

The use of a half-wave or a full-wave rectifier eliminates the negative (or positive) cycles of the original 

waveform.  However, the resulting signal is not by any means a constant DC signal as its value changes 

from zero volts to the peak voltage. Therefore, this signal is not useful to power equipment that requires 

a constant DC signal.  Let’s modify the circuit to achieve this. 
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3.1 Set the coupling for both oscilloscope channels to DC. For the Full-wave rectifier, connect a 1 µF 

capacitor in parallel with the 2.2 kΩ load and run the simulation.  Compare the signal at the output with 

the signal obtained in Section 2. 

3.2 Increase the value of the capacitor until you obtain a constant DC signal.    What is the minimum 

value of capacitance needed?   

3.3 Measure with the oscilloscope and with the DMM the value of the DC signal.  Are they similar? 

VDC  Oscilloscopoe   =  

VDC DMM  =   

3.4 Compare these values with the DC value obtained in 2.4.  Are these values similar?  Explain your 

results. 

Laboratory Report 

Create a laboratory report  using Word or another word processing software  that contains at least these 

elements: 

- Introduction:  what is the purpose of this laboratory experiment? 

- Results for each section : Measured and calculated values, calculations, etc.  following the outline. 

Include screenshots for the circuits and waveforms as necessary --  You can press Alt + Print_Screen 

inside Multisim or if using Windows 7, you can use the “Snipping tool”.  Either way, you can paste these 

figures into your Word processor. 

- Conclusion : What area(s) you had difficulties with in the lab; what did you lean in this experiment; 

how it applies to your coursework and any other comments.  


