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                                          Analog Electronic Circuits and Op - Amps 

IPCC Course Code 21EE32 CIE Marks 50 

Teaching Hours/Week (L:T:P: S) 3:0:2:0 SEE Marks 50 

Total Hours of Pedagogy 40 hours Theory + 12 Lab slots Total Marks 100 

Credits 04 Exam Hours 03 

Course objectives: 

 Provide the knowledge for the analysis of diode and transistor circuits. 

 Develop skills to design the electronic circuits using transistors and Op-amps. 

 To understand the concept and various types of converters. 

Teaching-Learning Process (General Instructions) 

These are sample Strategies; which teachers can use to accelerate the attainment of the various course 

outcomes. 

1. Lecturer method (L) needs not to be only traditional lecture method, but alternative effective 

teaching methods could be adopted to attain the outcomes. 

2. Use of Video/Animation to explain functioning of various concepts. 

3. Encourage collaborative (Group Learning) Learning in the class. 

4. Ask at least three HOT (Higher order Thinking) questions in the class, which promotes critical 

thinking. 

5. Adopt Problem Based Learning (PBL), which fosters students’ Analytical skills, develop design 

thinking skills such as the ability to design, evaluate, generalize, and analyse information rather than 

simply recall it. 

6. Introduce Topics in manifold representations. 

7. Show the different ways to solve the same problem with different circuits/logic and encourage the 

students to come up with their own creative ways to solve them. 

8. Discuss how every concept can be applied to the real world - and when that's possible, it helps 

improve the students' understanding. 

MODULE-1 

Diode Circuits: Diode characteristics, Diode clipping, and clamping circuits. 

Transistor at Low Frequencies: Operating point, voltage divider bias circuit, stability factor, BJT 

transistor modelling- emitter follower, analysis using h – parameter model. 

Teaching-Learning Process Chalk and Board, Power Point Presentation, You Tube Videos. 
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MODULE-2 

Multistage Amplifiers: Transistor Amplifiers, Cascade and cascode connections, Darlington circuits, 

analysis and design. 

Feedback Amplifiers: Feedback concept, different types, practical feedback circuits, analysis and 

design of 

feedback circuits. 

Teaching-Learning Process Chalk and Board, Power Point Presentation, You Tube Videos. 

MODULE-3 

Power Amplifiers: Classification, analysis and design of Class A – Directly Coupled and Transformer 

Coupled, Class B- Complementry Symmetry and Push Pull, Class C and Class AB. 

FETs: Construction, working and characteristics of JFETs and MOSFETs. 

Teaching-Learning Process Chalk and Board, Power Point Presentation, You Tube Videos. 

MODULE-4 

Op-Amp Applications: A.C. amplifier, summing, scaling & averaging amplifier, inverting and non-

inverting configuration, Instrumentation amplifier. 

Active Filters: First & Second order high pass & low pass Butterworth filters. Band pass filters, all 

pass filters. DC Voltage Regulators: Voltage regulator basics, voltage follower regulator, adjustable 

output regulator, LM317 & LM337 Integrated circuits regulators. 

Teaching-Learning Process Chalk and Board, Power Point Presentation, You Tube Videos. 

MODULE 5 

OP –Amp Signal Generators: Integrator and Differentiator circuits, Triangular / rectangular wave 

generator, phase shift oscillator, saw tooth generator. 

OP –Amp Comparators and Converters: Basic comparator, zero crossing detector, inverting & non-

inverting Schmitt trigger circuit, voltage to current converter with grounded load, current to voltage 

converter and basics of voltage to frequency and frequency to voltage converters. 

Teaching-Learning Process Chalk and Board, Power Point Presentation, You Tube Videos. 
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Department: Electrical & Electronics 

Engg. 
Name of the Faculty : MARUTHI  NAIK RK 

Course : AEC &op-Amp   Code :21EE32 

Semester :   

3           

  Test : 

1
St 

  

Date 

:12/12/2022 

Time : 02:45 to 

03:45PM 
Max. Marks : 40 

Note: Answer 1 or 2 And 3or 4 

Q. No. 
Questions 

 
M CL CO 

PO 

1 a) Define Clippers and Clampers? With neat 

sketches explain series negative clippers? 

6 R/U 1 1-2 

b) With neat sketches explain series positive 

clampers circuit? 
6 R/U/AP 1 1-2 

 c) With neat sketches explain series positive 

clippers circuit? 

8 R/U/AP 1 1-2 

                                                                                OR  

2 a) 

 

Define operating point of Transistor? Explain 

BJT Transistor modelling. 
6 R/UAP 1 1-2 

b) What is biasing?  Explain voltage divider bias 

circuit. 
6 R/U/AP 1 1-2 

 c) Explain Emitter Follower circuit Analysis using 

its relevant Diagrams and waveforms. 
8 R/U/AP 1 1-2 

  

3. a) Explain stability factor (VBE, ICEO, β) of different 

biasing circuits. 

10 AP/AN 1 1-2 

 b) Explain Analysis of h –parameter model? 10 AP/AN 2 1-2 

                                                                     OR  

4 a) Explain operation of Inverting Summing, Scaling 

& Averaging Amplifier? 

10 R/U 3 1-2 

 

 

b) Explain Instrumentation Amplifier with Block 

diagram? Write parameters required? 

10 AP/AN 2 1-2 
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 Course outcomes: 

 Obtain the output characteristics of clipper and clamper circuits.  

  Design and compare biasing circuits for transistor amplifiers & explain the transistor switching. 

  Explain the concept of feedback, its types and design of feedback circuits  

 Design and analyse the power amplifier circuits and oscillators for different frequencies.  

 Design and analysis of  FET and MOSFET amplifiers. 

  Demonstrate the application of Op-amps. 
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Department: Electrical & Electronics Engg. Name of the Faculty : MARUTHI  NAIK RK 

Course : AEC &OP-Amp   Code :21EE32 

Semester :   3             Test : 2
nd

  Date :05/01/2023 Time : 02:45 to 03:45 PM Max. Marks : 40 

Note: Answer 1 or 2 And 3or 4 

Q. No. 
Questions 

 
M CL CO PO 

1 a) Explain first order high pass Butterworth Filter with 

Circuit And equations Analysis? 

10 R/U 1  1-2 

b) Explain Second order high pass Butterworth Filter with 

Circuit And wave form Analysis? 
10 R/U/AP 1  1- 2 

2 a) 

 

Explain operation LM317 regulator? 10 R/UAP 1 1-2 

b) Explain operation LM337 regulator? 

 
10 R/U/AP 1 1-2 

AND 

3. a) Explain Basics of voltage regulators? With circuit discuss 

voltage follower regulator. 

10 AP/AN 1 1-2 

 b) Explain adjustable output regulator with circuit and 

waveforms. 
10 AP/AN 2 1-2 

4 a) Explain first order low pass Butterworth Filter with 

Circuit And equations Analysis? 

10 R/U 3 1-3 

 

 

b) Explain second order low pass Butterworth Filter with 

Circuit And wave form Analysis? 

10 AP/AN 2 1-2 

Course outcomes: Obtain the output characteristics of clipper and clamper circuits.  

  Design and compare biasing circuits for transistor amplifiers & explain the transistor switching. 

  Explain the concept of feedback, its types and design of feedback circuits  

 Design and analyse the power amplifier circuits and oscillators for different frequencies.  

 Design and analysis of  FET and MOSFET amplifiers.    Demonstrate the application of  Op-

amps.                                                                          

                                              

COs 
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Department: Electrical & Electronics Engg. Name of the Faculty : MARUTHI  NAIK RK 

Course : AEC &OP-Amp   Code : 21EE32 

Semester :  3             Test : 3
rd

   Date :28/03/2023 Time : 02:45 to 03:45 PM Max. Marks : 40 

Note: Answer 1 or 2 And 3 or 4 

 

Q. No. 
Questions 

 
M CL CO PO 

1 a) What is an integrator? Explain triangular/Rectangular Wave 

Generator With Circuit Diagram And Wave Forms. 

10 R/U 1  1-2 

b) With circuit Diagram Explain RC phase Shift oscillator & Write 

Advantages and Disadvantages of this circuit? 

 

10 R/U/AP 1  1- 2 

2 a) 

 

Write a note on Barkhausen criteria for oscillators with black 

diagram of oscillator circuit? 

10 R/UAP 1 1-2 

b) Using 741 Op Amp With a supply of +_ 12v. Design RC- phase 

Shift Oscillator to have an output frequency of 3.5 kHz? 

 

10 R/U/AP 1 1-2 

AND 

3. a) Explain Zero crossing Detector of Inverting & Non inverting 

combination With circuit & waveforms? 

10 AP/AN 1 1-2 

 b) Explain regenerative comparator (Schmitt Trigger) of Inverting & 

Non inverting combination. 
10 AP/AN 2 1-2 

4 a) What is Voltage to Frequency converters explain with waveforms 

& circuit? And Write a note on current to voltage converter. 

10 R/U 3 1-3 

 

 

b) What is Frequency to Voltage converters explain with waveforms 

& circuit? And Write a note on voltage to current converter.  

10 AP/AN 2 1-2 
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Course outcomes:  

 Obtain the output characteristics of clipper and clamper circuits.  

  Design and compare biasing circuits for transistor amplifiers & explain the transistor 

switching. 

  Explain the concept of feedback, its types and design of feedback circuits  

 Design and analyse the power amplifier circuits and oscillators for different frequencies.  

 Design and analysis of  FET and MOSFET amplifiers. 

 Demonstrate the application of Op-amps.                                              
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