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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. Sinusoidal waveform generators RC Phase shift oscillator and Wien Bridge Oscillator.
4. Schmitt Trigger circuit.
5. Non-sinusoidal Waveform generators and converters (Astable, Integrator & Differentiator).
6. Analysis of BJT with Fixed bias and Voltage divider bias using simulation software.
7. Analysis of FET, MOSFET with fixed bias, self-bias and voltage divider bias using simulation software.
8. Design and implementation of code converters using logic gates Binary to g
Gray and vice-versa.
9. Design and implementation of 4 bit binary Adder/ Subtractor using IC 7483.
10. Design and implementation of Multiplexer and De-multiplexer using logic gates.
11. Design and implementation of Encoder and Decoder using logic gates.
12. Design and implementation of Synchronous Ripple counters.

.
TOTAL: 60 PERIODS


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
· KiCad EDA
· ADS 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/exp12/index.html (CB 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)
· https://vlsi-iitg.vlabs.ac.in/MOSFET_simulator.html (MOSFET Characteristics)
· 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 (DIGITAL EXPERIMENTS)

	1
	Lab introduction, Verification of logic gates
	4
	4

	2
	Design and verifications of Half adder, Full adder, Half subtractor and Full subtractor
	4
	8

	3
	Design and implementation of code converters using logic gates Binary to Gray and vice-versa.
	4
	12

	4
	Design and implementation of 4 bit binary Adder/ Subtractor using IC 7483.
	4
	16

	5
	Design and implementation of Multiplexer and De-multiplexer using logic gates.
	4
	20

	6
	Design and implementation of Encoder and Decoder using logic gates.
	4
	24

	7
	Design and implementation of Synchronous Ripple Counters.
	4
	28

	CYCLE – II (ANALOG EXPERIMENTS)

	8
	Frequency Response of CE amplifier.
	4
	32

	9
	Differential Amplifiers - Transfer characteristics, CMRR Measurement.
	4
	36

	10
	Analysis of BJT with Fixed bias and Voltage divider bias using simulation software.
	4
	40

	11
	Analysis of FET, MOSFET with fixed bias, self-bias and voltage divider bias using simulation software.
	4
	44

	12
	Sinusoidal waveform generators RC Phase shift oscillator and Wien Bridge Oscillator 
	4
	48

	13
	Non-sinusoidal Waveform generators and converters Astable Multivibrator
	4
	52

	14
	Non-sinusoidal Waveform generators and converters (Integrator & Differentiator)
	4
	56

	15
	Schmitt Trigger circuit
	4
	60


COURSE OUTCOMES:
On Successful completion of the course, Students should be able to,
CO1. Design and Test BJT/JFET amplifiers.
CO2. Measure CMRR in differential amplifier.
CO3. Simulate and analyse amplifier circuits using PSpice.
CO4. Design and Test the digital logic circuits.
CO5. Design oscillators, tuned amplifiers, wave-shaping circuits and multivibrators.
CO-PO Mapping:
	CO
	PO1
	PO2
	PO3
	PO4
	PO5
	PO6
	PO7
	PO8
	PO9
	PO10
	PO11
	PO12

	CO 1
	3
	3
	-
	3
	3
	-
	3
	-
	3
	3
	-
	-

	CO 2
	3
	-
	3
	-
	3
	3
	3
	-
	3
	-
	3
	-

	CO 3
	1
	-
	3
	2
	2
	3
	1
	-
	3
	2
	1
	2

	CO 4
	3
	3
	2
	3
	3
	2
	3
	3
	2
	3
	3
	2

	CO 5
	3
	-
	3
	3
	2
	3
	-
	3
	2
	2
	3
	3




	ADDITIONAL EXPERIMENTS 

	EXP. NO.
	NAME OF THE EXPERIMENTS
	IDENTIFIED RESOURCE LINK

	1
	Function generator using operational amplifier (sine, triangular & square wave)
	https://ae-iitr.vlabs.ac.in/exp/function-generator/simulation.html 


MODEL LAB DETAILS
	BATCH
	REGISTER NO.
	MODE OF LAB CONDUCT 
	DATE
	TIMING

	1
	
	
	
	


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 Common Collector BJT amplifier using voltage divider bias and determine the frequency response. Calculate the bandwidth from the obtained frequency response. (100)
3. Construct a Common Base BJT amplifier using voltage divider bias and determine the frequency response. Calculate the bandwidth from the obtained frequency response. (100)
4. Construct a Common Source FET amplifier and determine the frequency response. Calculate the bandwidth from the obtained frequency response. (100) 
5. Construct a Differential amplifier using BJT and determine the common mode gain, differential mode gain and CMRR. (100)
6. Construct a RC Phase shift oscillator to generate Sinusoidal waveforms (100)
7. Construct a Wien Bridge Oscillator to generate Sinusoidal waveforms (100)
8. Construct a Hartley Oscillator to generate Sinusoidal waveforms (100)
9. Construct a Colpitts Oscillator to generate Sinusoidal waveforms (100)
10. Construct a Non-sinusoidal Waveform generators Astable multivibrator (100)
11. Construct a Non-sinusoidal Waveform generators and converters Monostable multivibrator (100)
12. Construct a Non-sinusoidal Waveform generators and converters Bistable multivibrator (100)
13. Construct a Schmitt Trigger circuit and observe the waveform (100)
14. Design a Clippers and Clampers and draw the waveform (100)
15. Construct a integrator and differentiator using diode (100)
16. Verify the basic logic gates function with its truth table (100)
17. Design and implement BCD to Excess-3 code converter using logic gates and verify its truth table. (100)
18. Design and implement Excess-3 to BCD code converter using logic gates and verify its truth table. (100)
19. Design and implement binary to gray code converter and gray to binary code converter using logic gates and verify its truth table. (100)
20. Design and implement 4-bit binary Adder / Subtractor using IC 7483. (100)
21. Design and implement BCD adder using IC 7483. (100)
22. Design and implement 4x2 encoder and 2x4 decoder using logic gates and verify its truth table. (100)
23. Design and verifications of Half adder and Full adder (100)
24. Design and verifications of Half subtractor and Full subtractor (100)
25. Design and implement 4x1 multiplexer and 1x4 de-multiplexer using logic gates and verify its truth table. (100)
26. Design and construct a 4 – bit binary ripple counter and verify its truth table. (100)
27. Design and construct a 4 – bit mod-10 ripple counter and verify its truth table. (100)
28. Construct a 3-bit synchronous up / down counter and verify its truth table. (100)
29. Construct and implement the analysis of BJT with Fixed bias and Voltage divider bias using Spice. (100) 
30. Construct and implement the analysis of FET with fixed bias, self-bias and voltage divider bias using simulation software like Spice. (100)
VIVA QUESTIONS
1. Define Logic gates.
2. What is the function of X- or and X-nor gates?
3. What are universal gates? Why it is called so?
4. Write the truth table for Ex-or gate and AND gate.
5. What are the different types of codes?
6. Perform Gray to binary and vice versa with an example.
7. Perform excess-3 to BCD and vice versa with an example.
8. Write about half adder and full adder.
9. Write the truth table for half adder and full adder.
10. How will you build a full adder using 2 half adders and an OR gate?
11. Write the operation of adder/Subtractor circuit.
12. Write the significance of adder/ Subtractor circuit.
13. What is BCD adder?
14. Define multiplexer & de-multiplexer.
15. List the applications of Mux and Demux.
16. What is the other name of Mux and Demux?
17. What are Encoder and decoder? Give its representation.
18.  List the applications of encoder & decoder.
19. Difference between encoder and multiplexer.
20. What is a transistor? / What is transistor and why it is called like that?
21. What is BJT? Explain about its terminals, what are types, and which type is better, why?
22. What are the different configurations of transistor?
23. Compare CE, CC and CB configurations?
24. Compare CB, CE, CC amplifiers, and what are the applications?
25. What are the comparisons and differences between a BJT and a JFET?
26. What is a MOSFET? How is it different from a JFET? What are its typical applications?
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