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The Basic DC Power Supply 

► Because of their ability to conduct current in one direction and block current in the other 

direction, diodes are used in circuits called rectifiers that convert ac voltage into dc voltage. 

 

 ►Rectifiers are found in all dc power supplies that operate from an ac voltage source. A power 

supply is an essential part of each electronic system from the simplest to the most complex. 

2–4 Half-Wave Rectifiers 
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►  Assume ideal diode ( neglect barrier potential 0.7) 

 During the positive half-cycle of the 

input voltage, the output voltage looks 

like the positive half of the input 

voltage. The current path is through 

ground back to the source. 

 During the negative half-cycle of 

the input voltage, the current is 0, 

so the output voltage is also 0. 

 The half-wave output voltage for three input cycles    ► 

2–4 Half-Wave Rectifiers 

Operation: 
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• assume ideal diode, neglect barrier potential 0.7 

 

• Mathematically: the area under a full cycle 

divided by 2π (the number of radians in a full 

cycle) 

 

      Vp: peak value of the rectified voltage 

 

Average Value of the Half-Wave Output Voltage 

(measured on a dc voltmeter). 

2–4 Half-Wave Rectifiers 
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► Effect of the Barrier Potential on the Half-Wave Rectifier Output 

► Peak Inverse Voltage (PIV) 

2–4 Half-Wave Rectifiers 

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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2–4 Half-Wave Rectifiers 

Example 
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      Transformer coupling provides two advantages: 

 

• It allows the source voltage to be stepped down as needed.  

• The ac source is electrically isolated, thus preventing a shock hazard in the secondary Circuit. 

Transformer Coupling 

2–4 Half-Wave Rectifiers 
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2–5 Full-Wave Rectifiers 

► Allows unidirectional (one-way) current through the load during the entire 360o of the input cycle 
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a)  Center-Tapped Full-Wave Rectifier Operation: 

2–5 Full-Wave Rectifiers 
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Peak Inverse Voltage (PIV) 

►   if this voltage is exceeded the diode may be destroyed 

2–5 Full-Wave Rectifiers (Center-Tapped) 
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