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Lecture 6 

Diode Applications 

6.1 ZENER DIODE 

The analysis of networks employing Zener diodes is quite similar to the analysis 

of semiconductor diodes. First the state of the diode must be determined, 

followed by a substitution of the appropriate model and a determination of the 

other unknown quantities of the network. Figure 1 reviews the approximate 

equivalent circuits for each region of a Zener diode. 

 

Figure 1: Approximate equivalent circuits for the Zener diode in the three possible regions 
of application. 

The first two examples will demonstrate how a Zener diode can be used to 

establish reference voltage levels and act as a protection device. 

EXAMPLE 1: Determine the reference voltages provided by the 

 network of Figure 2 ,which uses a white LED to indicate that  

the power is on. What is the level of current through the LED  

and the power delivered by the supply? How does the power  

absorbed by the LED compare to that of the 6-V Zener diode? 
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Figure 2:Reference setting circuit for 
Example 1 

 

 

 

 

 

Solution: First we have to check that there is sufficient applied voltage to turn 

on all the series diode elements. The white LED will have a drop of about 4 

V across it, the 6-V and 3.3-V Zener diodes have a total of 9.3 V, and the 

forward-biased silicon diode has 0.7 V, for a total of 14 V. The applied 40 V is 

then sufficient to turn on all the elements and, one hopes, establish a proper 

operating current. 
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The use of the Zener diode as a regulator is so common that three conditions 

surrounding the analysis of the basic Zener regulator are considered. The 

analysis provides an excellent opportunity to become better acquainted with the 

response of the Zener diode to different operating conditions. The basic 

configuration appears in Fig. 2.112 . The analysis is first for fixed quantities, 

followed by a fixed supply voltage and a variable load, and finally a fixed load 

and a variable supply. 

 

and R Fixed iV 
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