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Diode Rectifiers 

• When the diode barrier potential is taken into 
account, as in the practical model, the input voltage 
must overcome the barrier potential before the 
diode becomes forward-biased 

– This results in a half-wave output voltage with a peak value 
that is 0.7 V less than the peak value of the input voltage 

– It is often practical to neglect the effect of barrier potential 
when the peak value of the applied voltage is much 
greater than the barrier potential 



Diode Rectifiers 

• Peak Inverse Voltage (PIV) is the maximum value of 
reverse voltage that a diode can withstand 

• A full-wave rectifier allows unidirectional current to 
the load during the entire input cycle 

– whereas the half-wave rectifier allows this only during 
one-half of the cycle 

• The average value for a full-wave rectifier output 
voltage is twice that of the half-wave rectifier 

VAVG = 2VP(out) /  



Introduction 



Absolute Ratings 



Electrical Characteristics 



Half-wave Rectifier 

Rectifiers are circuits that convert ac to dc. Special 
diodes, called rectifier diodes, are designed to handle 

the higher current requirements in these circuits. 

The half-wave rectifier 
converts ac to pulsating 
dc by acting as a closed 
switch during the 
positive alteration. 

The diode acts as an 
open switch during the 
negative alteration. 

D 

D 

RL 

RL 



Types of Transformers      



Ideal half-wave rectifier operation.   



Half-wave rectifier. Note diode voltage drop 



Negative half-wave rectifier.   



review 



   Full-wave Rectification. 



 Basic operation of a center-tapped full-wave rectifier.  Note that the current through the 

load resistor is in the same direction during the entire input cycle. 



Bridge Rectifiers 

• The full-wave bridge rectifier uses four diodes, 
as shown on the next slide 
– When the input cycle is positive as in part (a), 

diodes D1 and D2 are forward-biased and conduct 
current, while diodes D3 and D4 are reverse-biased  

– When the input cycle is negative as in part (b), 
diodes D3 and D4 are forward-biased and conduct 
current, while diodes D1 and D2 are reverse-biased 



Operation of full-wave bridge rectifier. 



Operation of full-wave bridge rectifier. 



The bridge rectifier: (a) circuit; (b) input and output waveforms. 2 Diode 
voltage drops 



Integrated rectifier package. 
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Block diagram of a dc 
power supply. 



A simple circuit used to illustrate the effect of a  filter capacitor. (b) Input and 
output waveforms assuming an ideal diode. Note that the circuit provides a dc 
voltage equal to the peak of the input sine wave.  



Power supply filtering 

There are many applications for capacitors. One is in filters, such as 
the power supply filter shown here. 
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The filter smoothes the 
pulsating dc from the rectifier. 



Charging a Capacitor 



Charging and discharging exponential curves for the 
capacitor voltage in an RC circuit. 



Basic operation of a power supply filter capacitor. 



Basic operation of a power supply filter capacitor. 



Comparison of ripple voltages for half-wave and full-wave 
signals with same filter and same input frequency. 



Waveforms in the full-wave peak rectifier. 



Vr and VDC determine the ripple factor. 



Capacitance Selection 

• Define the average voltage 

• Define the ripple voltage 

• Define the Total Load resistance 

   Vp 

    Vr  =  ___________ 

   F C R 



Power Supplies 

• An integrated circuit regulator (three-terminal 
regulator) is a device that is connected to the output 
of a filtered rectifier and maintains a constant output 
voltage despite changes in the input voltage or the 
load current 



The 7800 series three-terminal fixed positive voltage regulators. 



A basic +5.0 V regulated power supply. 



The voltage vC across the smoothing capacitor C and the voltage vO across the load 
resistor Rload = 200  in the 5-V power supply  



Lets design a power supply 




























