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SYLLABUS
Pre-requisites:  Knowledge in Semiconductor materials, Logic gates

Objectives:
· Study the Frequency response of CE Amplifier.
· Study the Transfer characteristics of differential amplifier.
· Perform SPICE simulation of Electronic Circuits.
· Differentiate oscillators and Multivibrators.
· Design and implement the Combinational and sequential logic circuits.
LIST OF EXPERIMENTS 
1. Frequency Response of CE Amplifier.
2. Differential Amplifiers - Transfer characteristics, CMRR Measurement.
3. Non-sinusoidal Waveform generators and converters (Astable, Monostable).
4. Design of Integrator and Differentiator
5. Analysis of FET, MOSFET with fixed bias, self-bias and voltage divider bias using simulation software.
6. Design of RC Phase shift oscillator, Colpitts Oscillator and Wien Bridge Oscillator using simulation software.
7. Design of Half adder and Full adder using basic gates
8. Design of Multiplexers/Demultiplexers using gates
9. Design of Code Converters (Binary to Gray and Vice versa)
10. Design of Synchronous ripple counters

.
TOTAL: 60 PERIODS





TEXT/REFERENCE BOOKS:
1. S. Salivahanan, N. Suresh Kumar and A. Vallavaraj, “Electronic Devices and Circuits”, 3rd Edition, Tata McGraw-Hill Education Pvt. Ltd, 2012.
BIBLIOGRAPHY 
1. Software tools to design analog circuits:
· https://www.electronicsforu.com/resources/open-source-circuit-design-software(Free And Open Source Software For Circuit Designing)
· https://circuitmaker.com/About(Circuit Maker)
· https://sourceforge.net/projects/simulide/ (Simulide)
· https://www.circuitlab.com/editor/(Circuit lab)
· https://sourceforge.net/projects/nagaeda/files/latest/download?source=directory(nagaEDA Circuit Design Software)
· Open Circuit Design Software
· OpenSce Circuit Design Software
· QSapecNG Circuit Design Software
2. Websites to refer:
· https://inderjitsingh87.weebly.com/uploads/2/1/1/4/21144104/edc1_expt_12.pdf(Analysis of BJT)
· https://www.eng.auburn.edu/~niuguof/multisimdev/bjt.html(SPICE Tools usage manual)
3. Virtual lab:
· http://vlabs.iitkgp.ernet.in/be/exp11/index.html# (BJT- CE input Characteristics)
· http://vlabs.iitkgp.ernet.in/be/exp13/ceamp.html(RC Frequency response)
· http://vlabs.iitkgp.ernet.in/be/exp15/rcintegrator_ver2.html (Integrator)
· http://vlabs.iitkgp.ernet.in/be/exp15/rcdifferentiator_ver2.html (Differentiator)
· http://vlabs.iitb.ac.in/bootcamp/labs/ic/exp6/exp/simulation.php (RC Phase shift Oscillator)
· https://ae-iitr.vlabs.ac.in/exp/wein-bridge-oscillator/simulation.html (Wien Bridge Oscillator)
· https://vlab.amrita.edu/?sub=1&brch=201&sim=1137&cnt=4 (Hartley oscillator)
· https://vlab.amrita.edu/?sub=1&brch=201&sim=1142&cnt=4 (Colpitts Oscillator)
· http://vlabs.iitb.ac.in/vlabs-dev/labs/digital-electronics/experimentlist.html(Digital experiment)
· http://vlabs.iitkgp.ac.in/dec/# (Digital experiment)







	EXP. NO.
	NAME OF THE EXPERIMENTS
	NO. OF PERIODS 
	CUMULATIVE PERIODS 

	CYCLE – I (ANALOG EXPERIMENTS)

	1
	Frequency Response of CE Amplifier.
	3
	3

	2
	Differential Amplifiers - Transfer characteristics.
	3
	6

	
	Differential Amplifiers - CMRR Measurement.
	3
	9

	3
	Non-sinusoidal Waveform generators and converters (Astable)
	3
	12

	
	Non-sinusoidal Waveform generators and converters (Monostable).
	3
	15

	4
	Design of Integrator 
	3
	18

	
	Design of Differentiator
	3
	21

	5
	Analysis of FET with fixed bias, self-bias and voltage divider bias using simulation software.
	3
	24

	
	Analysis of MOSFET with fixed bias, self-bias and voltage divider bias using simulation software.
	3
	27

	6
	Design of RC Phase shift oscillator using simulation software.
	3
	30

	
	Design of Colpitt Oscillator using simulation software.
	3
	33

	
	Design of Wien Bridge Oscillator using simulation software.
	3
	36

	CYCLE – II (DIGITAL EXPERIMENTS)

	7
	Study of Logic Gates
	3
	39

	
	Design of Half adder using basic gates
	3
	42

	
	Design of Full adder using basic gates
	3
	45

	8
	Design of Multiplexers using gates
	3
	48

	
	Design of Demultiplexers using gates
	3
	51

	9
	Design of Code Converters (Binary to Gray)
	3
	54

	
	Design of Code Converters (Gray to Binary)
	3
	57

	10
	Design of Synchronous ripple counters
	3
	60



COURSE OUTCOMES:
On Successful completion of the course, Students should be able to,
CO1. Design and test the frequency response of Transistors
CO2. Design and Test BJT/JFET amplifiers.
CO3. Measure CMRR in differential amplifier.
CO4. Simulate and analyze amplifier and Oscillator circuits using Simulation Software.
CO5. Demonstrate various combinational circuits like Adder, Subtractor, and Code convertors.
CO6. Demonstrate various combinational and Sequential circuits.




Course Outcome Vs Program Outcome Mapping:
	COs
	PO1
	PO2
	PO3
	PO4
	PO5
	PO6
	PO7
	PO8
	PO9
	PO10
	PO11
	PO12
	PSO1
	PSO2

	CO1
	3
	2
	3
	3
	2
	1
	1
	1
	2
	2
	2
	3
	3
	2

	CO2
	3
	3
	3
	3
	2
	1
	1
	1
	2
	2
	2
	3
	3
	2

	CO3
	3
	2
	3
	2
	2
	1
	1
	1
	2
	2
	2
	3
	3
	2

	CO4
	3
	3
	3
	3
	3
	2
	2
	2
	3
	2
	2
	3
	3
	3

	CO5
	3
	3
	3
	3
	2
	2
	2
	2
	3
	3
	3
	3
	3
	3

	CO6
	3
	3
	3
	3
	2
	2
	2
	2
	3
	3
	3
	3
	3
	3

	AVG
	3
	2.67
	3
	2.83
	2.17
	1.5
	1.5
	1.5
	2.5
	2.33
	2.33
	3
	3
	2.5




	ADDITIONAL EXPERIMENTS 

	EXP. NO.
	NAME OF THE EXPERIMENTS
	IDENTIFIED RESOURCE LINK

	1
	Frequency Response of CB Amplifier
	https://ae-iitr.vlabs.ac.in/exp/function-generator/simulation.html


MODEL LAB DETAILS
	BATCH
	REGISTER NO.
	DATE
	TIMING

	
I

	
810424106001- 810424106030

	
	

	II
	
810424106031- 810424106061

	
	



LIST OF QUESTIONS
1. Construct a Common Emitter BJT amplifier using voltage divider bias and determine the frequency response. Calculate the bandwidth from the obtained frequency response. (100)
2. Construct a Differential amplifier using BJT and determine the common mode gain, differential mode gain and CMRR. (100)
3. Construct a RC Phase shift oscillator to generate Sinusoidal waveforms using Simulation Software(100)
4. Construct a Wien Bridge Oscillator to generate Sinusoidal waveforms using Simulation Software (100)
5. Construct a Colpitt Oscillator to generate Sinusoidal waveforms using Simulation Software (100)
6. Construct a Non-sinusoidal Waveform generators for Astable multivibrator (100)
7. Construct a Non-sinusoidal Waveform generators Monostable multivibrator (100)
8. Construct a Integrator Circuit using diode (100)
9. Construct a Differentiator using diode (100)
10. Design and implement Full Adder Circuit using logic gates and verify its truth table. (100)
11. Design and implement Half Adder Circuit and 4:1 Multiplexer using logic gates and verify its truth table. (100)



12. Design and implement binary to gray code converter using logic gates and verify its truth table. (100)
13. Design and implement gray to binary code converter using logic gates and verify its truth table. (100)
14. Design and implement 8x1 multiplexer using logic gates and verify its truth table. (100)
15. Design and implement 1x8 de-multiplexer using logic gates and verify its truth table. (100)
16. Design and construct a 4 – bit binary ripple counter and verify its truth table. (100)
17. Design and construct a 4 – bit mod-10 ripple counter and verify its truth table. (100)
18. Construct and implement the analysis of MOSFET with Fixed bias and Voltage divider bias using Multisim software. (100) 
19. Construct and implement the analysis of FET with self-bias and voltage divider bias using simulation software like Multisim software. (100)
20. Construct and implement the analysis of FET and MOSFET with Voltage divider bias using Multisim software. (100)

VIVA QUESTIONS
1. What factors influence the frequency response of a common emitter amplifier?
2. How do coupling and bypass capacitors affect the low-frequency response of the CE amplifier?
3. What role do the parasitic capacitances of the transistor play in the high-frequency response of a CE amplifier?
4. What is the Common Mode Rejection Ratio (CMRR) and why is it important in differential amplifiers?
5. How can you measure the transfer characteristics of a differential amplifier?
6. What factors can affect the CMRR of a differential amplifier and how can it be improved?
7. How does an astable multivibrator generate non-sinusoidal waveforms?
8. What is the difference between an astable and a monostable multivibrator in terms of output waveform?
9. How can you determine the time period of the output waveform in an astable multivibrator?
10. What is the principle of operation of an integrator circuit?
11. How can the time constant of an integrator be adjusted in its design?
12. What are the practical limitations of an ideal differentiator circuit, and how can they be mitigated?
13. How does the biasing method affect the operating point of a FET or MOSFET?
14. What are the advantages of using voltage divider bias over fixed bias in MOSFET circuits?
15. How do you simulate the biasing of a MOSFET using simulation software?
16. What is the role of the feedback network in an RC phase shift oscillator?
17. How does a Colpitts oscillator achieve frequency stability?
18. What are the criteria for oscillation in a Wien Bridge oscillator?
19. How does a half adder differ from a full adder in terms of functionality?
20. Can you explain the truth table for a full adder circuit?
21. What are the basic gates required to design a half adder and a full adder?
22. How does a multiplexer select one input out of several inputs?
23. What is the function of the control inputs in a demultiplexer circuit?




24. How can you implement a 4-to-1 multiplexer using basic gates?
25. What is the significance of Gray code in digital systems?
26. How can you convert a binary number to Gray code?
27. What is the method to convert Gray code back to binary?
28. How does a synchronous counter differ from an asynchronous counter?
29. What is the role of the flip-flops in a ripple counter?
30. How can you design a 4-bit synchronous ripple counter using JK flip-flops?
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