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LABORATORY COURSE PLAN

COURSE – INFORMATION:

	LAB COURSE TITLE
	LINEAR INTEGRATED CIRCUITS LABORATORY

	LAB COURSE CODE
	U23ECP42

	LAB COURSE STRUCTURE
	LECTURE
	TUTORIAL
	PRACTICAL
	CREDIT



	
	0
	0
	4
	2

	REGULATION


	BRANCH
	YEAR
	SEMESTER
	ACADEMIC YEAR

	2023
	ECE
	II
	IV
	2024-2025

	COURSE INCHARGE
	


SYLLABUS

COURSE OBJECTIVE: 

· To gain hands on experience in designing electronic circuits 

· To learn simulation software used in circuit design 

· To learn the fundamental principles of amplifier circuits

·  To differentiate feedback amplifiers and oscillators.

·  To differentiate the operation of various multivibrators

LIST OF EXPERIMENTS (HARDWARE)

1. Inverting and Non inverting amplifier. 

2. RC Phase shift oscillator 

3. Hartley Oscillator and Colpitts Oscillator 

4. RC Integrator and Differentiator circuits using Op-Amp

5.  Clippers and Clampers 

6. Instrumentation amplifier 

7. Active low-pass, High pass & Band pass filters

LIST OF EXPERIMENTS (Software using Any Public Domain or Commercial Software)

8. Tuned Collector Oscillator 

9. Twin -T Oscillator / Wein Bridge Oscillator 

10. Double and Stagger tuned Amplifiers 

11. Bistable Multivibrator 

12. Schmitt Trigger circuit with Predictable hysteresis

TEXT/REFERENCE BOOKS:

· "Op-Amps and Linear Integrated Circuits" by Ramakant A. Gayakwad

·  "Electronic Devices and Circuits" by David A. Bell

·  "Integrated Electronics: Analog and Digital Circuits and Systems" by Jacob Millman and Christos C. Halkias

· "Microelectronic Circuits" by Adel S. Sedra and Kenneth C. Smith

· "Electronic Circuit Analysis and Design" by Donald A. Neamen

VIRTUAL LAB LINK:

	· http://vlabs.iitkgp.ernet.in/be/exp17/index.html# (Inverting and Non inverting amplifier)

	· https://he-coep.vlabs.ac.in/Experiment8/index1.html (Astable and Monostable multivibrators)

	· https://ae-iitr.vlabs.ac.in/exp/wein-bridge-oscillator/simulation.html (Wien Bridge Oscillator)

	· http://vlabs.iitkgp.ernet.in/be/exp18/index.html# (RC Integrator and Differentiator circuits)

	· http://vlabs.iitkgp.ernet.in/be/exp14/index.html# (Design of First order Active Filters)


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

	                                                                        CYCLE I 

	1
	Inverting and Non inverting amplifier.
	3+3
	6

	2
	RC Phase shift oscillator
	3
	9

	3
	Hartley Oscillator and Colpitts Oscillator
	3+3
	15

	4
	RC Integrator and Differentiator circuits using Op-Amp
	3+3
	21

	5
	Clippers and Clampers
	3+3
	27

	6
	Instrumentation amplifier 
	3
	30

	7
	Active low-pass, High pass & Band pass filters
	3+3+3
	39

	CYCLE II

	8
	Tuned Collector Oscillator
	3
	42

	9
	Twin -T Oscillator / Wein Bridge Oscillator
	3+3
	48

	10
	Double and Stagger tuned Amplifiers
	3+3
	54

	11
	Bistable Multivibrator
	3
	57

	12
	Schmitt Trigger circuit with Predictable hysteresis
	3
	60


COURSE OUTCOME


At the end of the course, the student should be able to: 

C01: Design various basic op-amp circuits. 

C02: Analyse various types of feedback amplifiers

C03: Design oscillators, tuned amplifiers, wave-shaping circuits and multivibrators 

C04: Design and simulate feedback amplifiers, oscillators, tuned amplifiers, 
    Wave - shaping circuits and multivibrators , filters using Software Tool. 

C05: Design amplifiers, oscillators, D-A converters using operational amplifiers. 

C06: Design filters using op-amp and perform an experiment on frequency response

CO-PO MAPPING:

	CO
	PO 1
	PO 2
	PO 3
	PO 4
	PO 5
	PO 6
	PO 7
	PO 8
	PO 9
	PO 10
	PO 11
	PO 12
	PSO 1
	PSO 2

	CO1
	3
	2
	2
	1
	0
	0
	0
	0
	0
	0
	0
	0
	3
	2

	CO2
	3
	3
	3
	2
	1
	1
	0
	0
	0
	0
	0
	0
	3
	3

	CO3
	3
	2
	3
	3
	2
	2
	1
	1
	0
	0
	0
	0
	3
	3

	CO4
	3
	3
	3
	3
	3
	2
	1
	2
	1
	1
	0
	0
	3
	2

	CO5
	3
	2
	3
	2
	3
	3
	2
	3
	2
	2
	1
	1
	3
	3

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

	AVG
	2.8
	2.3
	2.8
	2.16
	1.8
	1.8
	1.1
	2.0
	2.0
	1.6
	1.5
	1.5
	3
	2.5


	ADDITIONAL EXPERIMENTS

	EXP. NO.
	NAME OF THE EXPERIMENTS
	Identified Resource link

	1
	Voltage-Controlled Oscillator (VCO)
	Amrita Virtual Lab - Circuits

	2
	Digital Logic Implementation Using Op-Amps
	Amrita Virtual Lab - Digital Electronics

	3
	Analog-to-Digital and Digital-to-Analog Converters
	TINACloud Circuit Simulation

	4
	Active Bridge Circuits
	NI Multisim Live

	5
	RC Ladder Network
	Falstad Circuit Simulator


MODEL LAB DETAILS 

	BATCH
	REGISTER NO.
	MODE OF LAB CONDUCT 
	DATE
	TIMING

	1
	810423106127               -  

810423106160
	OFFLINE
	
	

	2
	810423106161               -            810423106312

	
	
	


LIST OF QUESTIONS
1. Construct a RC Phase shift oscillator to generate Sinusoidal waveforms

2. Construct a Wien Bridge Oscillator to generate Sinusoidal waveforms

3. Construct a Hartley Oscillator to generate Sinusoidal waveforms

4. Construct a Colpitts Oscillator to generate Sinusoidal waveforms

5. Design Single Tuned Amplifier and observe the frequency response.

6. Design a Clippers and Clampers circuit and draw the waveform

7. Construct RC integrator and RC differentiator using op-amp.

8. Construct a Astable multivibrator to generators Non-sinusoidal Waveform

9. Construct a Monostable multivibrator to generators Non-sinusoidal Waveform

10. Study of diode and transistor characteristics.

11. Design of Amplifiers using PSpice.

12. Design of Oscillators using PSpice.

13. Design of First order Active Filters using any simulation tool.

14. Design Tuned Collector Oscillator circuit using PSpice.

15. Design Twin -T Oscillator / Wein Bridge Oscillator using PSpice.

16. Construct Double and Stagger tuned Amplifiers using PSpice.

17. Construct the power amplifier and analyse the response using PSpice.

VIVA QUESTIONS

1. What is the formula for gain in an inverting amplifier?

2. Why does a non-inverting amplifier have higher input impedance than an inverting amplifier?

3. What is the significance of the feedback resistor in op-amp configurations?

4. Explain why phase inversion occurs in an inverting amplifier.

5. How do you measure the input and output impedance in these circuits?

6. What is the principle of oscillation in an RC phase shift oscillator?

7. Why are three RC stages typically used in this oscillator?

8. How do you calculate the frequency of oscillation?

9. What is the role of positive feedback in sustaining oscillations?

10. What happens if the loop gain is less than unity?

11. How does the tank circuit in Hartley and Colpitts oscillators work?

12. What are the advantages of Hartley oscillators in RF applications?

13. How do the inductance and capacitance values influence the frequency in a Colpitts oscillator?

14. What are the applications of Hartley and Colpitts oscillators?

15. Why is the Colpitts oscillator more stable at high frequencies?

16. What is the difference between an RC integrator and a differentiator?

17. How does the time constant affect the output waveform?

18. Where are integrators and differentiators used in practical applications?

19. What modifications are needed to convert an integrator into a differentiator?

20. Why does an ideal differentiator require a small capacitance?

21. What is the purpose of a clipper circuit?

22. How does a clamper circuit modify the DC level of a waveform?

23. What is the role of the capacitor in a clamper circuit?

24. How can you create a clipper that limits both positive and negative peaks?

25. Explain the difference between a biased clipper and an unbiased clipper.

26. Why are instrumentation amplifiers used in biomedical applications?

27. How does high CMRR enhance the performance of an instrumentation amplifier?

28. What is the role of the gain resistor in a 3-op-amp instrumentation amplifier?

29. What is the significance of low noise in instrumentation amplifiers?

30. How does an instrumentation amplifier differ from a standard op-amp?

31. What is the cutoff frequency, and how is it calculated?

32. How do Q-factor and bandwidth relate in a band-pass filter?

33. What is the difference between active and passive filters?

34. What are the advantages of using op-amps in filter designs?

35. How does a high-pass filter differ in response from a low-pass filter?
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