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DEPARTMENT OF ELECTRICAL ENGINEERING 

LAB WORK – EE301 ELECTRONIC CIRCUITS 

 
 

EXPERIMENT : 1 

 

TITLE  : Half-Wave Rectifier & Filter  

 

 

OUTCOME        :  

Upon completion of this unit, the student should be able to: 

i. Construct half-wave rectifier circuit if the diode is:  

 Forward biased.  

 Reverse biased.  

ii. Plot the input and output waveforms of the circuits. 

iii. Plot the input and output waveforms of the circuits. 

iv. Explain the operations and filtering process of RC filter circuits using rectifier 

output wave ( half-wave ).  

v. Define and explain the meaning of ripple voltage.  

 

MATERIALS REQUIRED:  

i. Diode IN4001 D1 

ii. Resistors R1  

iii. Capacitor 

iv. Analogue / Digital Multimeter 

v. Laboratory Trainer 

vi. Oscilloscope 
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  THEORY:  

Half-wave Rectification 

The simplest form of rectifier is the half wave rectifier shown. Only the 

transformer, rectifier diode, and load (RL) are shown without the filter and other 

components. The half wave rectifier produces one sine pulse for each cycle of 

the input sine wave. When the sine wave goes positive, the anode of the diode 

goes positive causing the diode to be forward biased.  The diode conducts and 

acts like a closed switch letting the positive pulse of the sine wave to appear 

across the load resistor. 

 
Figure 2: Output waveform of half wave rectifier 

 

When the sine wave goes negative, the diode anode will be negative so 

the diode will be reverse biased and no current will flow. No negative voltage will 

appear across the load.  The load voltage will be zero during the time of the 

negative half cycle. See the waveforms that show the positive pulses across the 

load.  These pulses need to be converted to a constant DC. 

 

Filters 

  When a large capacitor is connected across the load resistor, the capacitor 

will filters the pulses into a more constant DC. When the diode conducts, the 

capacitor charges up to the peak of the sine wave. Then when the sine voltage 

drops, the charge on the capacitor remains.  Since the capacitor is large it forms 

a long time constant with the load resistor.  The capacitor slowly discharges into 
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the load maintaining a more constant output. The next positive pulse comes 

along recharging the capacitor and the process continues. 

 

Figure 3: Output waveform of filter 

 

PROCEDURE A: 

 

1. Construct the circuit of Fig. 4 where V is the voltmeter. Note that the resistor 

limits the current to a safe value. 

 
 

Figure 4: Half-Wave Rectification 

 

2. Switch on the oscilloscope and the sinusoidal supply. 

3. With the oscilloscope D.C coupled adjust the time-base and the Y amplifier 

sensitivity to obtain a steady trace of about 4cm vertical and 5ms/cm 

horizontal. 

4. Measure and record time T and peak voltage Vp: 

5.     Construct half-wave rectifier circuit if the diode is Forward biased.  

6.     Sketch the waveform and label it to show AC input waveform before the 

diode is conducting / charging (Table 1) and rectified waveform when the 

diode in forward biased condition (Table 2.1). Time T depends upon the 
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frequency of your power supply. (Vp should be very nearly equal to the 

peak voltage of the alternating supply) 

 

RESULT: 

 

Table 1: AC input waveform before the diode is conducting (charging). 

                              

 

 

Table 2.1: Rectified waveform when the diode in forward biased condition. 

                              

 

 

 

 

_____ div 

_____ div 

 

Vp = _____ div x _____  (V/div)  =  ____ V 

T = _____ div x _____  (ms/div)  =  ____ ms 

F =  1/T = _____ Hz 

 

Volts/Div: 

____ V 

Time/Div: 

____ ms 

_____ div 

 

_____ div 

 

Vp = _____ div x _____  (V/div)  =  ____ V 

T = _____ div x _____  (ms/div)  =  ____ ms 

F =  1/T = _____ Hz 

Rectified voltage : _____ V 

Volts/Div: 

____ V 

Time/Div: 

____ ms 
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The Effect of a Reservoir Capacitor 

     Very often when rectifying an alternating voltage, we wish to produce a 

steady direct voltage free from variations. One way of doing this is to connect a 

capacitor in parallel with the load resistor as in Fig. 5. 

 

Figure 5: Half-Wave Rectifier with Reservoir Capasitor 

PROCEDURE B: 

1.  Set C=1μF and R=10kΩ. 

2.  Observe the output waveform on the oscilloscope and note the value of the  

     peak-to peak variations in voltage. Note also the new mean voltage on the  

     voltmeter. 

3.  Is the new mean voltage greater or less than it was before? Now replace the 1μF  

     capacitor by a much larger value of 22μF, and answer the following questions. 

4. Sketch the waveform and label it to show the ripple waveform after through the  

    filter stage (Table 3.1) and (Table 3.2). 

 

RESULT: 

Table 3.1: Filtered waveform in a steady direct voltage free from variations using 1μF 

                              

_____ div 

_____ div 
 

Vp = _____ div x _____ (V/div)  =  ____ V 

T = _____ div x _____ (ms/div)  =  ____ ms 

F = 1/T = _____ Hz 

 

Volts/Div: 

____ V 

Time/Div: 

____ ms 
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Table 3.2: Filtered waveform in a steady direct voltage free from variations using 22μF 

                              

 

 

 

QUESTIONS 

 

1. Why will Vp not be exactly equal to the peak value of the supply? 

2.  The variations on the rectified waveform are called RIPPLE. Is the ripple now (22µF)   

     less than it was with the lower value capacitor (1µF) ? 

      3.  Is the mean rectified voltage now with capacitor is greater or less? 

 

      CONCLUSION: 

 

        Write conclusions base for your outcome of the experiment and most importantly,  what you learned from performing it. It is also    

        encouraged to include personal  statements and suggestions about the lab activities. 

 

_____ div 
 

_____ div 
 

Vp = _____ div x _____ (V/div)  =  ____ V 

T = _____ div x _____ (ms/div)  =  ____ ms 

F = 1/T = _____ Hz 

Filtered voltage : _____ V 

 

Volts/Div: 

____ V 

Time/Div: 

____ ms 


