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UNIT I 

Part A: 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 
 

 

 

 

 

 

 
 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

Part B: 
1.(i)With a suitable circuit diagram, explain the operating principle of an instrumentation 
amplifier and derive its gain. 
(ii)Design a second order Butterworth low-pass filter having upper cut-off frequency of 2.1961 
kHz        
2.Compare and contrast Adder, Subtractor, and Averaging circuit using 
op-amp with equations.  
3.Illustrate the operation of current to voltage and Voltage to current 
Converter circuits.  
4.(i)Draw and explain the operation of Triangular wave generator. 
(ii)Write short notes on second order Low Pass Butterworth filter (Sallen-key filter).  
5.Derive the expression for log computation using op-amp and explain 
necessary circuit diagram.  
 
 
6.With neat figures describe the circuit using op-amps on the following of 
(i)Integrator and double integrator circuit 
(ii)First order High pass filter   
7.Draw and explain the circuit of a voltage to current converter if the load is  
i) Floating 
ii) Grounded      
8.(i)Design an OP-AMP based first order active low pass filter. 
(ii)Creating a second order Butterworth LPF having upper cut-off frequency 1 kHz. Determine 
the frequency response.  
 
PART-C 
1.Evaluate Inverting adder and Non-inverting adder with neat circuit diagram 
and mathematical expressions. 
2.Create any of three op-amp based mathematical function circuits 
3. i)Design a Butterworth low pass filter circuit using operational amplifier.  
  ii) Design a wide band filter having FL=400Hz, FH=2kHz and pass band gain of 4.Find the value 
of Q of filter. 
4. Justify that how the circuit using Op-amps on the operation of. 
(i)Zerocross Detector, Clipper and Clamper circuit 
(ii)Schmitt Trigger. 
 
 
 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 
 
 
 
 
 
 
 
 
Part B: 
 
1.How would you describe the block diagram of PLL and derive the expression for Lock range 
and capture range.  
2.Illustrate the operation of VCO with neat block diagram. Also derive an expression for   
3.(i)Analyze the Gilbert’s four quadrant multiplier cell with a neat circuit diagram.  
(ii)Identify how a frequency doubler can be realized using this cell.  
4.Discuss any three applications of PLL in detail.  
5.Explain the purpose and functioning of 
(i)Frequency division circuit using PLL IC565  
(ii)Frequency synthesizer  
6.(i)Estimate the working principle of operational Tran conductance Amplifier (OTA).  
(ii)Explain the application of VCO for FM generation.  
7.(i)Define capture range and lock range.  
(ii)Explain the process of capturing the lock and also derive for capture range and lock range.
  
 
8.(i)How would you explain the working of a VCO?  
(ii)Derive the expression for voltage to frequency conversion factor.  
 
PART-C 
1. (i)Discuss the basic analog multiplication techniques.  
(ii)Develop the expression for free running frequency of voltage controlled oscillator.  
2. Explain the operation of a variable trans conductance multiplier circuit. Derive the 
expression for its output voltage.  
3. Measure the closed loop analysis of PLL with necessary diagrams.  
4.Construct the block diagram and explain principle of working, characteristics and 
applications of: 
(i)Frequency synthesizer.  
(ii)Frequency shift keying (FSK) Demodulator 
 
 
 
 
 
 
 
 
 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

Part B: 

 

1.(i)How would you categorize A/D converters?   

  (ii)Discuss the working principle of successive approximation type ADC.    

2.(i)Estimate the working of R‐2R ladder type DAC. 

   ii.)Compare binary weighted DAC with R‐2R ladder network DAC.    

3.(i)With circuit schematic explain analog switches using FET. 

   ii.)What is meant by resolution, offset error in ADC.  

4.(i)Explain in detail on the operational features of 4-bit weighted resistor type D/A converter. 

  ii.)Differentiate between current mode and voltage mode R-2R ladder D/A converters.  

 

5. Show the operation of any two direct type of ADCs and Explain.  

6. Summarize the following Digital to Analog & Analog to Digital conversion techniques.

 (i)Flash type ADC    

 (ii)Weighted resistor DAC    

 

7. (i)Draw the diagram of sample and hold circuit.   

 (ii)State how you will reduce its hold mode droop.    

 

8. Design a 4–bit binary weighted resistor DAC for the following specifications: Use LM741 

op‐amp, R = 10kΩ, Vref =2.5V and full scale output = 5V.  

 

PART-C 

1.(i)For a 4-bit R-2R ladder D/A converter assume that the full scale voltage is 16V.Calculate 

the step change in output voltage on input varying from 01111 to 1111. 

   ii.)Discuss the important specification of Data Converters.  

  

2.(i)Compare single slope ADC and dual slope ADC. 

ii.)Draw the circuit and explain the working of dual slope A/D converter. 

iii.)Calculate t2 for a particular dual slope ADC, t1 is 83.33ms and the reference voltage is 

100mv if 

1. V1 is 100 mv and 2. 200 mv   

 

3.Design the R-2R 4-bit converter and assume that feedback resistance Rf of the op-amp is 

variable, the resistance R=10kΩ and VR =10V. Determine the value of Rf that should be 

connected to achieve the following output conditions. 

(i)The value of 1 LSB at the output is 0.5V 

(ii)An analog output of 6V for a binary input of 1000. 

(iii)The Full-scale output voltage of 12V 

(iv)The actual maximum output voltage of 10V  

 

4.(i)Derive the Inverted or Current mode R-2R Ladder Digital to analog converter and explain. 



 

   ii.)Examine the inverted R-2R ladder (refer above question) has R=Rf=10kΩ and VR=10V. 

Calculate the total current delivered to the op-amp and the output voltage when the binary 

input is 1110.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

Part B: 
 
1.Write a short notes on 
(i)Opto couplers 
(ii)Switched capacitor filter (iii)Audio power amplifier 
2.(i)Demonstrate and explain the functional diagram of LM 380  
(ii) Power amplifier. 
Illustrate the essential characteristics of power amplifier. 
3.(i)What is 555 timer? Explain the working of 555 timer as Monostable Multivibrator. 
  (ii)Derive an expression for the frequency of oscillation with relevant waveforms. 
4.(i)Analyze and explain the operation of switching regulator with neat diagram. 
   (ii)Examine the operation of frequency to voltage converters. 
5.(i)Show the working of Astable Multivibrator using op-amp. 
   (ii)Outline any one application of Astable Multivibrator in detail. 
6.(i)Design a phase shift oscillator to oscillate at 100 Hz. 
   (ii)Design a frequency to voltage converter using IC VFC 32 for a full scale output of 8V for a 
full scale input frequency of 80kHz with a maximum ripple of 8mV. 
7.(i)Define voltage regulator and explain the working of Linear Voltage regulator with neat 
circuit diagram using op-amps.  
ii.)List any two important features of linear voltage regulator IC723. 
8.(i)Assess the working principle of monolithic switching regulator. 
ii.)Evaluate how the frequency is computed using voltage to frequency converter. 
 
PART-C 
1.(i)In a astable multivibrator using 555 timer Ra=6.8K,Rb = 3.3K, C=0.1uF.Calculate the free 
running frequency. 
ii.)Design a square wave generator using 555timer for a frequency of 120Hz and 60% duty 
cycle. Assume C=0.2uF. 
2.(i)Analyze the important features and pin details of switched capacitor filter IC MF10. 
ii.)Design a wave generator using 555 timer for a frequency of 110Hz and 80 % duty cycle. 
Assume C =0.12µF 
3.Derive the expression and circuit operation for LM 380 Audio power 
amplifier. 
4. Design an adjustable voltage regulator circuit using LM 317 for the following specifications: 
Input dc voltage =13.5 V; Output dc voltage = 5 to 9V; Load current (maximum) = 1A. 
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