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Lecture 4 

Diode Applications 

 

4.1 SINUSOIDAL INPUTS; HALF-WAVE RECTIFICATION 

The diode analysis will now be expanded to include time-varying functions 

such as the sinusoidal waveform and the square wave. The simplest of 

networks to examine with a time-varying signal appears in Figure 1 

 

Figure 1: Half-Wave Rectifier 

Over one full cycle, defined by the period T of Figure 1 , the average value 

(the algebraic sum of the areas above and below the axis) is zero. The circuit 

that will  ovwave rectifier, will generate a waveform -, called a halfure 1of Fig

have an average value of particular use in the ac-to-dc conversion process. 

During the interval 𝑡 = 0 → 𝑇/2 in Figure 1 the polarity of the applied 

as to establish “pressure” in the direction indicated and turn  is such ivvoltage 

on the diode with the polarity appearing above the diode (See Figure 2). 
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Figure 2: Conduction region (0 → 𝑇/2). 

For second half 𝑡 = 𝑇/2 → 𝑇, see Figure 3 

 

Figure 3: Conduction region (𝑇/2 → 𝑇). 

a full now has a net positive area above the axis over  ovThe output signal 

period and an average value determined by 
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Figure 4: Half-wave rectified signal. 

The process of removing one-half the input signal to establish a dc level is 

called halfwave rectification. 

ure 0.7 V is demonstrated in Fig = KThe effect of using a silicon diode with V

5 for the forward-bias region. 

 

Figure 5: Effect of VK on half-wave rectified signal. 

is dcAnd the value of V 
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4.2 PIV (PRV) 

The peak inverse voltage (PIV) [or PRV (peak reverse voltage)] rating of the 

diode is of primary importance in the design of rectification systems. Recall 

that it is the voltage rating that must not be exceeded in the reverse bias region 

or the diode will enter the Zener avalanche region. 
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Figure 6:Determining the required PIV rating for the 

 

4.3 SINUSOIDAL INPUTS; FULL-WAVE RECTIFICATION 

The dc level obtained from a sinusoidal input can be improved 100% using a 

process called full-wave rectification. The most familiar network for 

performing such a function appears in Figure 7 with its four diodes in a bridge 

configuration 

 

Figure 7: Full-wave bridge rectifier. 

During the period t=0 to T >2 the polarity of the input is as shown in Figure 8 



 

Page 7 of 12 
 

 

Figure 8: Network of Figure 7 for the period 0 to T/2 of the input voltage vi 

The net result is the configuration of Figure 9 , with its indicated current and 

, as i= v ovpolarity across R. Since the diodes are ideal, the load voltage is 

shown in the same figure. 

 

Figure 9: Conduction path for the positive region of vi . 

For the negative region of the input the conducting diodes are D1 and D4, 

resulting in the configuration of Figure 10. 

 

Figure 10:Conduction path for the negative region of vi . 
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Over one full cycle the input and output voltages will appear as shown in 
Figure 11. 

 

Figure 11: Input and output waveforms for a full-wave rectifier. 

𝑉!" = 2(0.318	𝑉#) 

 

 

If silicon rather than ideal diodes are employed as shown in Figure 12, the 

application of Kirchhoff’s voltage law around the conduction path results in 
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Figure 12: Determining Vomax for silicon diodes in the bridge configuration. 

is therefore ovThe peak value of the output voltage  

 

The following equation can be applied for the average value with a relatively 

high level of accuracy 

 

PIV The required PIV of each diode (ideal) can be determined from Figure 13 

obtained at the peak of the positive region of the input signal. For the indicated 

loop the maximum voltage across R is V m and the PIV rating is defined by 
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Figure 13:Determining the required PIV for the bridge configuration. 

Center-Tapped Transformer 

A second popular full-wave rectifier appears in Figure 14 with only two 

diodes but requiring a center-tapped (CT) transformer to establish the input 

signal across each section of the secondary of the transformer. 

 

Figure 14: Center-tapped transformer full-wave rectifier. 

applied to the primary of the transformer, the  ivDuring the positive portion of 

network will appear as shown in Figure 15 with a positive pulse across each 

section of the secondary coil. 
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Figure 17: Determining the PIV level for 

the diodes of the CT transformer full-wave 
rectifier. 

 

Figure 15:Network conditions for the positive region of vi . 

During the negative portion of the input the network appears as shown in 

Figure 16, reversing the roles of the diodes but maintaining the same polarity 

for the voltage across the load resistor R. 

 

Figure 16:Network conditions for the negative region of vi . 

PIV The network of Figure 17 will help us determine the net PIV for each 

diode for this full-wave rectifier. 
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