
Homework 4 solution: 

 
 
2. Consider half-wave, full-wave and bridge rectifier circuits shown in Figure 4.23(a), 
4.24(a) and 4.25(a). If the input signal to the rectifier vs(t) is a rectangle pulse train with 
1ms pulse width and 3ms repetition period as shown in the following figure.  
Use diode CVD model (0.7V), please find the average output voltage v0,ave for each of 
these three rectifiers.   

 
Solution: 

For half-wave rectifier, the average output voltage is   Vv ave 433.1
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For full-wave rectifier,     Vv ave 3.2
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3. A peak rectifier shown below is based on a half-wave rectifier circuit with a filter 
capacitor. The voltage source vs(t) is a 60Hz sinusoid with 10V rms voltage. The load 
resistance is RL = 1k, and the capacitor is C = 200F. Use diode CVD (0.7V) model 
please find, 
(a) peak-to-peak voltage variation of the output v0(t)  
(b) maximum current that flows through the diode  

 
 
Solution: 

For the source of 10V rms voltage, the peak voltage is VVs 14.14210   

Because of the 0.7V voltage drop when diode is forward biased, the peak voltage of the 
output v0(t) is VVp 44.137.014.14   

(a) peak-to-peak voltage variation of the output v0(t) is, 
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(b) maximum current that flows through the diode is, 
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4, For the following circuit the breakdown voltage of the Zener diode is Vzk = 10V. Please 
determine the transfer function for the limiter shown below. In other words, determine V0 
as a function of Vin.  
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Solution: 
(1) If the Zener diode is in breakdown, the 
equivalent circuit is, 

610111  kikiV Din , and Dii 101  

Combine them, 
  6101110  kikiV DDin   

In order for the diode to be in breakdown 
iD > 0 is required, that is,  
Vin > 14V 
Under this condition, the output voltage can be 
found using, 
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(2) Then, if the Zener diode is forward biased, the 
equivalent circuit is, 

67.0111  kikiV Din ,  

and Dii 101  
Combine them, 

  67.01110  kikiV DDin   

In order for the diode to be in forward bias iD > 0 is 
required, that is, 
Vin < 3.3V 
Under this condition, the output voltage can be 
found using, 
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(3) Then, if the Zener diode is reverse biased, the 
equivalent circuit is, 

mAi 101   and VVV in 100    

In order for the diode to be in reverse bias -10 < 
VD < 0.7 is required, that is, 

7.0)10(610  VVin  

Or, 143.3  inV  

 
So that the overall transfer function is, 
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5, The circuit shown below is a diode limiter. Determine and draw the transfer 
characteristics (V0 versus Vi). Be sure and label all relevant values (slope, intercept 
points, maximum values, etc.). 

 
 
Solution: 
(1) If zener diode is in breakdown (the regular diode is reverse biased), 

VVVV 51050  . This requires 05 VVVi   

(2) If the regular diode is in forward bias (the zener diode is reverse biased), 
VVVVV 7.387.050  . This requires 07.3 VVVi   

(3) If zener diode is in forward bias (the regular diode is reverse biased), 
VVVV 7.57.050  . This requires VVi 7.5 , which will never happen because the regular 

diode will be in forward biased condition. So the zener diode will never be in forward bias. 

(4) If both diodes are reverse biased, iVV 0 . This requires VVV i 7.35   
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