
1. Sketch and Explain high Zin capacitor coupled voltage follower with necessary design 

steps and show that the input impedance is very high as compared to capacitor coupled 

voltage follower. 

 

 
 

 

 



 



 
 

 

 

 



 
 

 

 

 

2) Explain the working of R-2R network DAC and derive expression for output voltage. 

 

R-2R LADDER: 

1. Wide ranges of resistors are required in binary weighted resistor type DAC. This can be 

avoided by using R-2R ladder type DAC, Here only two values of resistors are required. 

The typical value of ‘R’ range from 2.5KΩ to 10KΩ. 

2. Consider a 4-bit DAC as shown in figure below, where                are the switches 
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Hence the output can be represented as  

    
  

 
     

  
 

 
  
 

 
  
 

 
  
  

  

 

 

 

 



3) What are the advantages of precision rectifier over ordinary rectifier? Discuss the operation of 

full wave rectifier circuit using bipolar op-amp. 

 

 

 

 

 



 
 

 

 



 
 

4) Draw the circuit of instrumentation amplifier and explain its operation. Also show how 

voltage gain can be varied in instrumentation amplifier. 

 



 

 

 

 

 

 



 

 



 



 

 
 

 



5) A capacitor coupled Non-inverting amplifier is to have a gain, Av=100 and output voltage, 

Vo=5V with a load resistor, RL =10k and frequency,  F=100Hz. Design a suitable circuit using 

741 op-amp. 

 

 
 

 

 



 



6) Explain the operation of Astable multivibrator using 555 timer with relevant functional 

diagram, waveforms and derive the expression for duty cycle. 

 

ASTABLE MULTIVIBRATOR: 

  
Asymmetric     Symmetric 

1. When the power supply     is connected, the external timing capacitor C charges 

towards     with a time constant         . During this time the upper comparator 

produces the output as LOW and the lower comparator produces the output as HIGH. 

Hence the output of the S-R flip-flop is HIGH. i.e.                            . 

At the same time transistor    is OFF. 

2. When the capacitor voltage is just greater than  
 

 
   , the upper comparator produces 

HIGH output and the lower comparator output is LOW. Hence the output of the S-R flip 

–flop is LOW. i.e.                            . So the transistor   is ON and the 

capacitor starts discharging towards ground through   . 

3. During the discharge of the capacitor C, as it reaches just less than  
 

 
   , the lower 

comparator produces the output HIGH and the upper comparator produces the output as 

LOW. Hence the output of the S-R flip-flop is HIGH. . i.e.                     

       . At the same time transistor    is OFF, so the capacitor starts charging. 

4. The capacitor is thus periodically charged and discharged between   
 

 
           

 

 
    

respectively. 



 
Capacitor voltage at any instant of time can be calculated as  

                                        
 
 
  

           
 

 
         

  
 

                              

            
 

 
     

  
 

         

                  
 

 
    

 

 
        

 

 
    

  
   

          
 

 
         

 

 
    

  
   

         

   
 

 
     

 

 
    

  
   

              
  

   
          

 

 
  

  
   

         

     
 

 
    

   
        

           
   

        
                    

Similarly      can be derived as                

                  
   
 

 

            

                 
   

         
 

             

              
 

     

      
 

 

ASYMMETRIC CIRCUIT  



 
SYMMETRIC CIRCUIT  

 
APPLICATION OF ASTABLE MULTIVIBRATOR: 

1. FSK Generator 

2. Pulse Position Modulator 

 

 

7) Design a non-saturation precision half-wave rectifier to produce a 2V peak output from a sine 

wave input with a peak value of 0.5V and frequency of          1 MHz. Use bipolar op-amp with 

supply voltage of 15V. 

 

 
 

 



 


