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Analog Electronics
PCE/ECE/IVSEM/4EC1A

VISION & MISSION OF DEPARTMENT
VISION:
To establish an acknowledged department of academics in the field of Electronics and
Communication Engineering.
MISSION:
To provide comprehensive technical education with the exposure of latest technology
providing the learning environment for faculty members & students.

PROGRAMME EDUCATIONAL OBJECTIVES
The Department of Electronics & Communication Engineering has defined its PEOs as
follows:-
PEO 1. The graduates shall be competent enough to apply current knowledge and skill to
solve problems of the society.
PEO 2. The graduates shall be able to share the knowledge gained during graduation for
enhancing the growth of organization.
PEO 3. The graduates shall be strong enough to face the challenges, cutthroat competition
using the advanced technologies in the multifaceted forms.

PROGRAMME OUTCOMES
Programme Outcome:
a.The graduates will be proficient through the knowledge application in the fields of
mathematics, science, and engineering.
b.The graduates will be proficient in designing of application, conduction of experiments
and skillful to analyze and interpreting the data.
¢.The graduates will be able to meet the desired needs within realistic constraints such as
economic, environmental, social, political, ethical, health and safety, manufacturability and
sustainability through the designing of a component, a system or process.
d.The graduates will be able to function in multidisciplinary teams.
e.The graduates will be able to identify, formulate and solve engineering problems.
f. The graduates will be made robust & susceptible enough to handle all challenges in the
field of Electronics & Communication Engineering.
g The graduates will be able to communicate their views effectively.
h.The graduates will be able to get the extensive education to understand the impact of
engineering solutions in a global, economic, environmental and societal context.
1. The graduates will be able to recognize the need of engineering covering its all spheres
engaging themselves in life-long learning.
J- The graduates will be able to get awareness about the contemporary issues and strive for
their remedies
k.The graduates will be able to use the techniques, skills and modern engineering tools as
per the need of engineering practices.
1. The graduates will be able to visualize the use of electronic design using latest products
and advanced technologies to meet the various industrial requirements.
m. The graduates will be able to design systems or processes in analyzing and interpreting
the system performance.
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oscillator.

I

COURSE OBJECTIVES

1. To understand the various concept of negative feedback in amplifiers and its effect
over the characteristic of amplifiers.
2. To learn the concept of positive feedback in amplifiers and it’s working as an

To analyze high frequency model of amplifiers.

4. To learn about the working and classification of power amplifier.

1. Know the effect of feedback in the amplifier characteristic.
Understand the behavior of high frequency amplifiers.
To calculate the various parameters of power amplifier.

L N

COURSE OUTCOMES

After completion of this course students will be able to

Subject Name with
Code

Unit Name

Objective

Outcome

Analog Electronics

1.Feedback Amplifiers

Basic knowledge of
feedback amplifiers and
types

Implementation of
feedback amplifiers

2 Oscillators Study of dlfferent type é‘pphca.tlon. of )
of oscillators oscillators in circuits
Study of high frequency Implementation of

3.High Frequency

amplifiers and

amplifier at high

(4EC1A) Amplifiers frequency analysis frequency
. . Implementation of
4. Tuned Amplifiers Arlyssol dlerent | g s vned
tuned amplifiers e
amplifier.
S Power Amopfrors _ SmdyoIpower e of power amplifier
5.Power Amplifiers ampiiiier ana aiiterent : ) X
for power signals.
stages
VISION & MISSION OF THE INSTITUTION
VISION:-

To create knowledge based society with scientific temper, team spirit and dignity of labor
to face the global competitive challenges.

MISSION:-

To evolve and develop skill based systems for effective delivery of knowledge so as to
equip young professionals with dedication & commitment to excellence in all spheres of

life.
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MAPPING OF COURSE OUTCOMES WITH PROGRAMME
OUTCOMES
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PREREQUISITE OF COURSE

Sr.No. Name of Subject Code

Flaptran
1

1ce Neva
Onics i/8Vi

ces and Circuit IECIA

DaoNe

la Q t
1V (] |
2 Circuit Analyses and Circuit 3EC4A |

MARKING SCHEME
RTU MARKS SCHEME

Maximum Marks Allocation

Internal Exam External Exam Total
(40+40)/4 = 20 80 100
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Syllabus of Poornima Group of Colleges, Jaipur

SUBJECT-ANALOG ELECTRONICS CODE -4EC01
Unit Name:

FEEDBACK AMPLIFIERS - Classification, Feedback concept, Feedback Topologies, Transfer
gain with feedback, General characteristics of negative feedback amplifiers. Analysis of voltage-
series, voltage-shunt, current-series and current-shunt feedback amplifier. Stability criterion.
Compensation techniques, miller compensation.

OSCILLATORS & Multivibrators - Classification. Criterion for oscillation. Tuned collector,
Hartley, Colpitts, RC Phase shift, Wien bridge and crystal oscillators, Astable, monostable and
bistable multivibrators. Schmitt trigger. Blocking oscillators.

HIGH FREQUENCY AMPLIFIERS - Hybrid Pi model, Conductances and capacitances of hybrid
Pi model, high frequency analysis of CE amplifier, gain bandwidth product, unity gain frequency {T,
Emitter follower at high frequencies.

TUNED AMPLIFIER - Band Pass Amplifier, Parallel resonant Circuits, Band Width of Parallel
resonant circuit. Analysis of Single Tuned Amplifier, Primary & Secondary Tuned Amplifier with
BJT & FET, Double Tuned Transformer Coupled Amplifier. Stagger Tuned Amplifier. Pulse
Response of such Amplifier, class C tuned amplifiers, Shunt Peaked Circuits for Increased
Bandwidth.

POWER AMPLIFIERS - Classification, Power transistors & power MOSFET (DMOS, VMOS).
Output power, power dissipation and efficiency analysis of Class A, class B, class AB, class C, class
D and class E amplifiers as output stages. Pushpull amplifiers with and without transformers,
Complementary symmetry & quasi complimentary symmetry amplifiers
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ANALOG ELECTRONICS

FEEDBACK AMPLIFIERS _ Classification, EES

General characteristics of negative feedback amplifiers.

CODE 4EC1

Analyss of voltage-

series, voltage-shunt, current-series and current-shunt feedback amplifier. Stability criterion.
Compensation
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FOUND A
ABC ANALYSIS

4EE01/4E101 ANALOG ELECTRONICS

UNIT 1 FEEDBACK AMPLIFIERS: Classification, Feedback concept, Transfer gain with
feedback, General characteristics of negative feedback amplifiers, Analysis of voltage-series. voltage
shunt. current series and current-shunt feedback amplifier, Stability criterion., Compensation

techniques, Miller compensation

UNIT 2 OSCILLATORS: Classification, Criterion for oscillation. Tuned collector. Hartley, Colpitts,
RC Phase shift, Wien Bridge and crystal oscillators, Astable, monostable and bistable multivibrators,

Schmitt trigger, blocking oscillators

UNIT 3 HIGH FREQUENCY AMPLIFIERS: Hybrid Pi model, conductance and capacitances of
hybrid Pi model, high frequency analysis of CE amplifier, gain-bandwidth product, Emitter follower at

high frequencies

UNIT 4 TUNED AMPLIFIER: Band Pass Amplifier, Parallel resonant Circuits, Band Width of
Parallel resonant circuit, Analysis of Single Tuned Amplifier, Primary & Secondary Tuned Amplifier
with BJT & FET, Double Tuned Transformer Coupled Amplifier, Stagger Tuned Amplifier, Pulse

Response of such Amplifier, Class C tuned amplifiers, Shunt Peaked Circuits for Increased Bandwidth

UNIT 5 POWER AMPLIFIERS: Classification, Power transistor and power MOSFET (DMOS,
VMOS), Output power, Power dissipation and efficiency analysis of Class A, class B, class AB, class
C, class D and class E amplifiers as output stages, push pull amplifiers with and without transformers,

Complementary symmetry & quasi complimentary symmetry amplifiers
( )-Tough ( )-Medium ( )-Easy

ABC ANALYSIS _
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Course: B. Tech.
Name of Faculty: s
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Department of Electronics Engineering, PCE

ANUT
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Even Semester 2017-18

ABC Analysis
Class/Section: Il Year B
Name of Subject: Analog

Electronics

4ECO1A

Date: 05/01/2018
Subject Code:

Unit | Category‘AA Category B Category C Preparedness for
No. | “A” topics
hd - Classification, Feedback Stability criterion, Compensation
concept, Transfer gain : _— .
with feedback. techniques, Miller compensation
General characteristics
| of negative feedback Quiz
amplifiers, Analysis of
voltage-series, voltage
shunt, current series
and current-shunt
feedback amplifier
Astable, monostable | Classification, citerion
and for oscillation, Tuned
5 bistable multivibrators,  collector, Hartley, Power Point
Schmitt trigger, Colpitts, RC Phase Presentation
blocking shift, Wien Bridge and
ososcillators crystal oscillators
A . ; Hybrid Pi model, conductance and
. Brtier tollower at igh capacitances of hybrid Pi model, Special
7 Frequency high frequency analysis of CE Lecture
amplifier, gain-bandwidth product
Band Pass Amplifier, Parallel
resonant Circuits, Band Width of
Parallel resonant circuit, Analysis of]
4 ; . . i
Single Tuned Amplifier, Primary & Quiz
Secondary Tuned Amplifier with BJT
FET, Double Tuned Transformer
_.‘1'. m\ -':-._,
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| Coupled Amplifier. Stagger Tuned
Amplifier, Pulse Response of such
Amplifier, Class C tuned amplifiers,

Shunt Peaked Circuits for Increased

Bandwidth

(

Push pull amplifiers with
and without transformers,
'Complementary symmetry
quasi complimentary

symmetry amplifiers

Classification, Power
transistor and power
MOSFET (DMOS,
VMOS), Output power,
Power dissipation and
efficiency analysis of
Class A, class B, class
AB, class C, class D
and class E amplifiers
as output stages

OBT

Category:- C Easy
Category:- B Medium

Category:- A Difficult
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Campus: PCE Course: B.Tech Class/Section: 2"Y/B " Date: 03-01-2018

Name of Faculty: Anuj Bathla Name of Subject: Analog Electronics  Code: 4EC01

BLOWN UP TOPICS ( upto 10 Times

S.No. Topic as per Syllabus Syllabus)

0 Zero Lecture Basic introduction about subject.

1 Unit 1 FEEDBACK AMPLIFIERS

1.1 Classification Introduction to amplifiers
- Types of amplifiers

Voltage amplifier

Current amplifier
Resistance amplifier
Transconductance amplifier

1.2 Feedback concept Definition

Types of feedback
Positive feedback
Negative feedback

Block diagram of feedback circuit

Description of each block

Open loop gain & close loop gain

Topologies

1.3 Transfer gain with feedback 1.3.4.1 Voltage series

1.3.4.2 Voltage shunt

1.3.4.3 Current series

1.3.4.4 Current shunt

1.4 General characteristics of negative 1.4.1 Advantages of negative feedback
feedback amplifiers 1.4.1.1 Stabilization of gain

1.4.1.2 Reduction in nonlinear distortion

1.4.1.3 Reduction in noise

1.4.1.4 Reduction in lower cutoff frequency

1.4.1.5 Increase in upper cutoff frequency

1.4.1.6 Increase in bandwidth

1.4.2 Disadvantages of negative feedback

1.4.2.1 Reduction in gain

1.4.3 Effect of feedback on impedances

1.4.3.1 Voltage series

1.4.3.1 Voltage shunt

1.4.3.1 Current series

1.4.3.1 Current shunt

AP
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.5 Analysis of Volitage series
- Amplifier Using BJT

1.6 Analysis of Voltage series
Amplifier Using FET

1.7 Analysis of Current series
Amplifier Using BJT

1.8 Analysis of Current series
Amplifier Using FET

1.9 Analysis of Voltage Shunt
Amplifier Using BJT

| 1.10 Analysis of Current Shunt
. Amplifier Using BJT
|

1 1 Stability Criterion
1.12 Compensation Techniques
1.13 Miller Compensation

Unit 2: Oscillators

2.1 Classification

2.2 Criterion For Oscillation

2.3 Tuned collector oscillator

feedback

feedback

feedback

feedback

feedback

feedback

[.5.1 Circuit Diagram
1.5.2Analysis
1.5.3 Numerical

1.6.1 Circuit Diagram
1.6.2Analysis
1.6.3 Numerical

1.7.1 Circuit Diagram
1.7.2Analysis
1.7.3 Numerical

1.8.1 Circuit Diagram
1.8.2Analysis
1.8.3 Numerical

1.9.1 Circuit Diagram
1.9.2Analysis
1.9.3 Numerical

1.10.1 Circuit Diagram
1.10.2Analysis
1.10.3 Numerical

1.11.1 Nyquist stability criterion
1.11.2 Nyquist plot

1.12.1 Theorem
1.12.2 Diagram
1.12.3 Numerical

1.13.1 Theorem
1.13.2 Diagram
1.13.3 Numerical

2.1.1 Introduction
2.1.2 Oscillatory(tank) circuit
2.1.3 Positive feedback
2.1.4 Gain of oscillator
2.1.5 Classification of oscillators
2.1.5.1 According to frequency band
2.1.5.2 According to waveform of signal
generated ‘
2.1.5.3 According to Components

2.2.1 Types of oscillation
2.2.2 Barkhausen criterion of oscillation

2.3.1 Circuit diagram
2.3.2 Working
2.3.3Mathematical analysis

- .t" ) “ )
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2.4 Hartley oscillator
|

2.5Colpitts oscillator

' 2.6 Phase shift oscillator

| 2.7 Wein bridge oscillator

2.8 Crystal oscillator

2.9Astablemultivibrator

2.11Bistablemultivibrator

2.12 Schmitt Trigger
2.13 Blocking Oscillator

3.1 Hybrid Pi Model

2.10Monostablemultivibrator

Unit 3: High Frequency Amplifier

2.4.1 Circuit diagram

2.4.2 Working
| 2.4.3 Mathematical analysis
2.4.4 Numerical

2.5.1 Circuit diagram

2.5.2 Working

2.5.3 Mathematical analysis
2.5.4 Numerical

2.6.1 Circuit diagram

2.6.2 Working

2.6.3 Mathematical analysis
2.6.4 Numerical

2.7.1 Circuit diagram

2.7.2 Working

2.7.3 Mathematical analysis
2.7.4 Numerical

2.8.1 Circuit diagram

2.8.2 Working

2.8.3 Mathematical analysis
2.8.4 Numerical

2.9.1 Circuit diagram
2.9.2 Working

2.9.3 Waveform
2.9.4 Numerical

2.10.1 Circuit diagram
2.10.2 Working
2.10.3 Waveform

2.11.1 Circuit diagram
2.11.2 Working
2.11.3 Waveform

2.12.1 Circuit diagram
2.12.2 Working
2.12.3 Waveform
2.12.4 Numerical

2.13.1 Circuit diagram
2.13.2 Working
2.13.3 Waveform

3.1.1 Proof

3.1.2 Introduction to element of model

*I'.-\ .':-._
S
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3.2 Conductance & capacitance of hybrid pi | 3.2.1 Conductance

model 3.2.2 Capacitance

3.3 High Frequency Analysis of CE 3.3.1 Mathematical analysis

Amplifier 3.3.3.1 CE short circuit current gain
3.3.3.2 CE current gain with resistive load

3.4 Gain bandwidth product 3.4.1 Mathematical analysis

3.5 Emitter Follower At High Frequencies | 351 Circuit diagram

UNIT4 : Tuned Amplifier 3.5.2 Analysis

| 4.1 Band Pass Amplifier
4.1.1 Resonance
4.1.2 Selectivity
‘ o | 4.1.3 Q factor

- 4.2 Parallel Resonant Circuits |

4.2.1 Selectivity
4.2.2 Q factor
4.2.3 Impedance
4.2.4 Bandwidth
' 4.3 Analysis of Single Tuned Amplifier o
‘ 4.3.1 Circuit diagram

4.3.2 Mathematical analysis
4.3.3 Frequency response
4.4 Primary & secondary Tuned amplifier
With BJT & FET 4.4.1 Circuit diagram using FET & BIT
4.4.2 Mathematical analysis

4.4.3 Frequency response

4.5 Analysis of Double Tuned
Transformer Coupled Amplifier 4.5.1 Circuit diagram

4.5.2 Mathematical analysis
4.5.3 Pulse response

4.6 Stagger Tuned Amplifier
4.6.1 Concept of staggering
4.6.2 Need of staggering
4.6.1 Circuit diagram

4.6.2 Mathematical analysis
4.6.3 Frequency response
4.7 Shunt Peaked Circuit
4.7.1 Circuit diagram

4.7.2Working
4.8 Advantages & Disadvantages of 4.8.1 Advantages of tuned amplifier
Tuned Amplifier 4.8.2 Disadvantages of tuned amplifier
UNIT 5: POWER AMPLIFIERS
5.1 Classification of Power Amplifiers 5.1.1 Class A amplifier

5.1.2 Class B amplifier
5.1.3 Class C amplifier

5.2 Power Transistor 5.1.4 Class D amplifier

- .t" ) “ )
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‘ | 52
5.3 Power MOSFET

I Circuit diagram
.2Working

5.3.1 Circuit diagram
5.3.2Working
5.4Analysis of Class A Amplifier
5.4.1 Series fed
5.4.1.1 DC power input
' 5.4.1.2 AC power output
5.4.1.3 Efficiency
5.4.1.4 Power dissipation
5.4.1.5 Advantages & disadvantages
5.4.2 Transformer coupled
5.4.2.1 Circuit diagram
5.4.2.2 DC power input
5.4.2.3 AC power output
5.4.2.4 Efficiency
5.4.2.5 Power dissipation
- 5.4.2.6 Advantages & disadvantages
‘ 5.4.3Harmonic distortion
| 5.4.1.1 Second Harmonic distortion
| 5.4.1.2 Power output due to distortion
3 5.4.4 Numerical

5.5Analysis of Class B Amplifier
5.5.1 Circuit diagram

5.5.2 Operating Cycle
5.5.3 Waveform

5.6Analysis of Class AB Amplifier
5.6.1 Circuit diagram
5.6.2 Operating Cycle
5.6.3 Waveform

5.7Analysis of Class C Amplifier
5.7.1 Circuit diagram
5.7.2 Operating Cycle
5.7.3 Waveform

(

5.8 Analysis of Class D Amplifier
5.8.1 Circuit diagram

5.8.2 Operating Cycle
5.8.3 Waveform
5.9Analysis of Class E Amplifier
5.9.1 Circuit diagram
5.9.2 Operating Cycle
5.9.3 Waveform

5.10.1 Class A Push Pull Amplifier
5.10Push Pull Amplifiers With & Without 5.10.1.1 Circuit Diagram
Transformers 5.10.1.2 Operation
5.10.1.3 Mathematical Analysis
5.10.1.4Waveform
5.10.1.5 Numerical
5.10.2 Transformer Less Push Pull Amplifier
5.10.2.1 Circuit Diagram
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5.11 Complementary symmetry & Quasi
Complementary Symmetry Amplifier

| 5.12 Comparison

5.10.2.2 Operation
5.10.2.3 Mathematical Analysis
5.10.2.4Waveform
5.10.2.5 Numerical

5.11.1 Complementary Symmetry Amplifier
5.11.1.1 Circuit Diagram
5.11.1.2 Operation

5.11.2  Quasi  Complementary

Amplifier
5.11.2.1 Circuit Diagram
5.11.2.2 Operation

Symmetry

5.12.1 Comparison between voltage & power
amplifier
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Transfer gain with Feedback

Block diagram of

feedback circuit

Description of each block

Open loop gain & close
loop gain

Conclusion

Introduction
Topologies

1.3.4.1 Voltage series
1.3.4.2 Voltage shunt
1.3.4.3 Current series
1.3.4.4 Current shunt
Conclusion

Introduction
General characteristics of
negative feedback amplifiers
1.4.1 Advantages of negative
feedback
1.4.1.1 Stabilization of gain
1.4.1.2 Reduction in
nonlinear
distortion
1.4.1.3 Reduction in noise
1.4.1.4 Reduction in lower
cutoff frequency
1.4.1.5 Increase in upper
cutoff frequency
1.4.1.6 Increase in
bandwidth
Conclusion

Introduction
1.4.2 Disadvantages of
negative
feedback
1.4.2.1 Reduction in gain
1.4.3 Effect of feedback on
impedances
1.4.3.1 Voltage series
1.4.3.2 Voltage shunt
1.4.3.3 Current series
1.4.3.4 Current shunt
1.5.1 Rules to find the input &
output circuit
Conclusion

Introduction
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1.5.2.1 Voltage series

1.5.2.2 Voltage shunt

1.5.2.3 Current series

1.5.2.4 Current shunt
Conclusion

Introduction

Stability criterion

1.6.1 Nyquist stability criterion
1.6.2 Nyquist plot

Conclusion

Unit2 : OSCILLATORS

Introduction
2.1.1 Oscillatory (tank) circuit
2.1.2 Positive feedback
2.1.3 Gain of oscillator
2.1.4 Classification of
oscillators
2.1.4.1 According to
frequency
2.1.4.2 According to
principle used
2.1.4.3 According to
waveform of signal
generated According
to reactive elements
used.
Conclusion

Introduction

Criterion for oscillation

2.2.1 Types of oscillation

2.2.2 Barkhausen criterion of

oscillation

2.3.1 Tuned collector oscillator
2.3.1.1 Circuit diagram
2.3.1.2 Working
2.3.1.3 Mathematical

analysis
Conclusion

Introduction
2.3.2 Hartley oscillator
2.3.2.1 Circuit diagram
2.3.2.2 Working
2.3.2.3 Mathematical
analysis

L9

L10

L11

L12

L13

ST

JENAL?

1of2]1¥

18/2/i¢

,'/'_DIQI iy

o o2y o

7o]eo

2 )ez{ %

|e=ve3

| R3(339)

 T2SG(12.1
2);

T1JBG;
T2SG

T1JBG;
T2SG

T1JBG;
T2SG
R3(342)
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2.3.3 Colpitts oscillator
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2.3.3.1 Circuit diagram
2.3.3.2 Working
2.3.3.3 Mathematical
analysis
Conclusion

Introduction
2.3.4 Phase shift oscillator
2.3.4.1 Circuit diagram
2.3.4.2 Working
2.3.4.3 Mathematical
analysis

2.3.5 Wein bridge oscillator
2.3.5.1 Circuit diagram
2.3.5.2 Working
2.3.5.3 Mathematical

analysis

2.3.6 Crystal oscillator
2.3.6.1 Circuit diagram
2.3.6.2 Working
2.3.6.3 Mathematical

analysis

Conclusion

Introduction

Multivibrator

2.4.1 Concept

2.4.2 Types of states

2.4.3 Classification

2.4.4 Astable multivibrator
2.4.4.1 Circuit diagram
2.4.4.2 Working
2.4.4.3 Waveform

Conclusion

Introduction

2.4.5 Monostable

multivibrator
2.4.5.1 Circuit diagram
2.4.5.2 Working
2.4.5.3 Waveform

2.4.6 Bistable multivibrator
2.4.6.1 Circuit diagram
2.4.6.2 Working
2.4.6.3 Waveform

Conclusion

Introduction
2.5 Schmitt trigger
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2.5.2 Working
2.5.3 Waveform
2.6 Blocking Oscillator
2.6.1 Circuit diagram
2.6.2 Working
2.6.3 Waveform
Conclusion

First mid term

Discussion of first mid term
Question paper

Unit 3: High Frequency
Amplifier

Introduction
Hybrid Pi model
3.1.1 Proof
3.1.2 Introduction to element
of model
3.1.3 Conductance &
capacitance
of hybrid pi model
Conclusion

Introduction
High Frequency Analysis Of
CE Amplifier
3.2.1 Hybrid pi model
3.2.2 Conductance and
capacitances
3.2.3 Mathematical analysis
3.2.3.1 CE short circuit
current gain
3.2.3.2 CE current gain with
resistive load
3.2.4 Gain bandwidth product
Conclusion

SPL

Introduction

Emitter follower at high
frequencies

3.3.1 Circuit diagram
3.3.2 Analysis
Conclusion
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' Revision Class

OBT

UNIT 4: TUNED
AMPLIFIER

Introduction
Resonance

Series resonant circuit
4.2.1 Selectivity
4.2.2 Q factor
Conclusion

Introduction

Parallel resonant Circuits
4.3.1 Selectivity

4.3.2 Q factor

4.3.3 Impedance

4.3.4 Bandwidth
Conclusion

Introduction
Classification Of Tuned
Amplifier
4.4.1 Small signal tuned
amplifier
4.4.1.1 Single tuned
4.4.1.2 Double tuned
4.4.1.3 Stagger tuned
4.4.2 Large signal tuned
amplifier
Conclusion

Introduction
Analysis Of Single Tuned

Amplifier

4.5.1 Circuit diagram using

FET and BJT

4.5.2 Mathematical analysis

4.5.3 Frequency response
Conclusion

Introduction

Analysis Of Double Tuned
Amplifier

4.6.1 Circuit diagram

4.6.2 Mathematical analysis
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Conclusion

Introduction

Stagger Tuned Amplifier
4.7.1 Concept of staggering
4.7.2 Need of staggering
4.7.3 Circuit diagram

4.7.4 Mathematical analysis
Conclusion

' Introduction
| Shunt Peaked Circuit
4.8.1 Circuit diagram
' 4.8.2 Mathematical analysis
| 4.8.3 Frequency response
Conclusion

Introduction

4.9.1 Advantages of tuned
amplifier

4.9.2 Disadvantages of tuned
amplifier

Conclusion

| Revision Class
' Surprise Test of Unit 4

UNIT 5: POWER
AMPLIFIERS

Introduction
Introduction to power
amplifier

Classification Of Power
Amplifiers

5.2.1 Class A amplifier
5.2.2 Class B amplifier
5.2.3 Class C amplifier
5.2.4 Class D amplifier
Conclusion

Introduction

Analysis of class A amplifier

5.3.1 Series fed
5.3.1.1 DC power input
5.3.1.2 AC power output
5.3.1.3 Efficiency
5.3.1.4 Power dissipation
5.3.1.5 Advantages and

disadvantages
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Conclusion

| Introduction

5.3.2 Transformer coupled
5.3.2.1 Circuit diagram
5.3.2.2 DC power input
5.3.2.3 AC power output
5.3.2.4 Efficiency
5.3.2.5 Power dissipation
5.3.2.6 Advantages and

disadvantages
Conclusion

Introduction

Harmonic Distortion In Power

Amplifiers

5.4.1 Second harmonic

distortion

5.4.2 Power output due to
distortion

Conclusion

Introduction

Class A Push Pull Amplifier

5.5.1 Circuit diagram

5.5.2 Operation

5.5.3 Advantages and
disadvantages

Conclusion

Introduction

Class B Push Pull Amplifier

5.6.1 Circuit diagram

5.6.2 Operation

5.6.3 Advantages and
disadvantages

Conclusion

Quiz

Introduction

Transformer Less Class B

Amplifiers (Complementary

Symmetry)

5.7.1 Circuit diagram

5.7.2 Operation

5.7.3 Advantages and
disadvantages

Conclusion
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Introduction I
Complementary Symmetry L47 &J > l\x Q \5 l 19 T1JBG;
' Class B Push Pull Amplifier T2SG
5.8.1 Circuit diagram
"| 5.8.2 Operation '
5.8.3 Advantages and L48 qu' \8 j ’ §“ 8
disadvantages T1JBG;
Conclusion T2SG
Introduction
Crossover Distortion
5.9.1 Description L49 IO' S' \T lc’, f’ |& T1IBG;
5.9.2 Remedy T25G
Comparison
5.10.1 Comparison between L50 \\L(l | & |1I§II?
voltage and power T1IBG;
amplifier T28G
Conclusion
T1JBG;
Revision Class 101" &2™  |L51  [\2|g)ig [\2/S] [1& 1286
unit)
Revision class 2(3" 4™ 5™ r} 1%

- g3 2l T1JBG;
unit) L52 T2SG
Solving Important
Question’s
Analysis of Last years RTU
paper’s

References:-

1) Integrated Electronics :Analog and Digital Circuits an system by Millman &

Halkias (R1)

2) Electronics devices an Circuits by J.B.Gupta (T1)

3) Electronics devices an Circuits by Sanjeev Gupta (T2)
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COLLEGE OF ENGINEERING

Session: 2017 -18 (Even Sem.)

3&!"0 t
COURSE: B.TECH CLASS/SECTION: 1V/@,B YEAR
NAME OF FACULTY: Anuj bathla Branch: Electronics & Communication Engineering

Zero Lecture

Name of Subject with Code : Analog electronics (4EC01)
Course Nature (Compulsory/Elective) : Compulsory

2). Self-Introduction:

a). Name:

Anuj Bathla

b). Qualification:  B.Tech, M.Tech
¢). Designation: Assistant Professor
d). Research Area:  Semiconductor nanomaterial

e). E-mail 1d:

anuj.bathla@poornima.org

/). Other details:

1. Areas of proficiency/expertise:
1.1 Subjects taken:

1.1.1 Engineering Physics

1.1.2 Analog electronics

1.1.3 Optical fiber communication
1.1.4 Industrial electronics

1.2 Laboratories Taken:

1.2.1 Industrial electronics Lab

1.3 Member of Professional Body: None
1.4 Academic Proficiency:

1.4.1 English e
1.4.2 Hindi

1.5 Book Authored: None

1.7

Papers published in National/ International Conferences/ Journals

2.6.1. Anuj Bathla, Chetna Narula, R.P.Chauhan“Synthesis and Characterization of
Silica Nanowires Using Rice Husk” presented in National Conference on Nano science
and Instrumentation Technology (NCNIT-2017) organised by Department of Physics, NIT
Kurukshetra, Haryana, India. [Best poster award]

2.6.2. Anuj Bathla, Chetna Narula, R.P Chauhan “Hydrothermal Synthesis and
Characterization of Silica Nanowires Using Rice Husk Ash: An Agricultural Waste”
presented in NANO INDIA 2017 Conference organized by 11T Delhi, New Delhi.

2.6.3. Anuj Bathla, Chetna Narula, R.P Chauhan “Hydrothermal Synthesis and
Characterization of Silica: Nanowires Using Rice Husk Ash: An Agricultural Waste™
published in SCI Journal “Journal of materials science: Material in electronics™ (JMSE-
Springer) [Impact factor 2.019]

*I'. \a .':-._

Dr. w‘ahegh Bundeia
B.E., M.E., Ph.D.

Director

Poornima Collage
" ol Enginaar
131-a, F [ ] rﬂsh*uﬂnﬂgu Area

Slapura, JAaiPul



3) Introduction of Students:
a) Records of students in 12"

Name of Maks Marks between Eng.hsh Hm.dl No. of
S. Average 60% above Medium Medium No. of
student scored 40%-60% (No. of Day
No. result of hichest marks (No. of stadents) Students Students Hostellers Scholar
120 & students) (No.) (No.)

b). Name of 05 best students based on previous results

Vision and Mission of Department

Vision

To establish an acknowledged department of academics in the field of Electronics and Communication

Engineering

Mission

To provide comprehensive technical education with the exposure of latest technology providing the
learning environment for faculty members & students

4) Department Programme Educational Objectives (PEOs)

The Programme Educational Objectives of the Department of Electronics & Communication Engineering
have been defined as follows:-

PEO 1. The graduates shall be competent enough to apply current knowledge and skills to solve several
problems of the society.

PEO 2. The graduates shall be able to share the knowledge gained during graduation for enhancing the
growth of organization.

PEO 3. The graduates shall be strong enough to face the challenges, cutthroat competition using the
advanced technologies in the multifaceted forms.

Department Programme OQutcomes (POs)
1: Engineering knowledge: Apply the knowledge of mathematics, science, engineering fundamentals,
and an engineering specialization to the solution of complex engineering problems.
2: Problem analysis: Identify, formulate, review research literature, and analyse complex engineering
problems reaching substantiated conclusions using first principles of mathematics, natural sciences, and
engineering sciences. .
3: Design/development of solutions: Design solutions for complex engineering problems and design
system components or processes that meet the specified needs with appropriate consideration for the
public health and safety, and the cultural, societal, and environmental considerations.
4: Conduct investigations of complex problems: Use research-based knowledge and research
methods including design of experiments, analysis and interpretation of data, and synthesis of the
information to provide valid conclusions.
S: Modern tool usage: Create, select, and apply appropriate techniques, resources, and modern
engineering and IT tools prediction and modelling to complex engineering activities with an
understanding of the limitations.
6: The engineer and society: Apply reasoning informed by the contextual knowledge to assess
societal, health, safety, legal and cultural issues and the consequent responsibilities relevant to the
professional engineering practice
7: Environment and sustainability: Understand the impact of the professional engineering solutions
in societal and environmental contexts, and demonstrate the knowledge of, and the need for sustainable
development.
8: Ethics: Apply ethical principles and commit to professional ethics and responsibilities and norms of
the engineering practice.
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Program Educational Objectives (PEOs):

The Department of Electronics & Communication Engineering has defined its PEOs as follows:-

PEO 1. The graduates shall be competent enough to apply current knowledge and skill to solve
problems of the society.

PEO 2. The graduates shall be able to share the knowledge gained during graduation for enhancing
\ the growth of organization.

PEO 3. The graduates shall be strong enough to face the challenges. cutthroat competition using the
advanced technologies in the multifaceted forms.

Program Outcomes (POs):

a. The graduates will be proficient through the knowledge application in the fields of mathematics, science, and
engineering.
b.The graduates will be proficient in designing of application, conduction of experiments and skillful
to analyze and interpreting the data.
¢.The graduates will be able to meet the desired needs within realistic constraints such as economic,
environmental, social, political, ethical, health and safety, manufacturability and sustainability
through the designing of a component, a system or process.
d.The graduates will be able to function in multidisciplinary teams.
e.The graduates will be able to identify, formulate and solve engineering problems.
f. The graduates will be made robust & susceptible enough to handle all challenges in the field of
Electronics & Communication Engineering.

« g The graduates will be able to communicate their views effectively.
h.The graduates will be able to get the extensive education to understand the impact of engineering
solutions in a global, economic, environmental and societal context.
i. The graduates will be able to recognize the need of engineering covering its all spheres engaging
themselves in life-long learning.
j. The graduates will be able to get awareness about the contemporary issues and strive for their
remedies
k.The graduates will be able to use the techniques, skills and modern engineering tools as per the
need of engineering practices.
l. The graduates will be able to visualize the use of electronics design using latest products and
advanced technologies to meet the various industrial requirements.
m. The graduates will be able to design systems or processes in analyzing and interpreting the system
performance.

4). Instructional Language: - 100% English
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3). Introduction to subject: -

a). Relevance to Branch:

Flectronics & Communication branch deals with use of electronic circuitry in communication
System which uses many different kind of electronic devices i.e analog and digital. So this Subject
tells us about analog electronic devices, their construction. working and application.

b). Relevance to Society:

In our daily needs we confront with many electronic devices of analog nature like amplifiers Signal
generators, and many others. So this subject helps us to get in the depth of their working. And this
innovation will help in bringing a tremendous change in the society.

¢). Relevance to Self:

This subject moves us to the depth of knowledge. If one is interested in the practical applications then
this is useful like in further studies. in projects. As this subject brushes up the thinking power so we
come up to the most optimum utilization of the things and subjects.

d) Pre- Requisites (Connection with previous year): -
1. Electronics” Device & Circuit (3ECIA)
2. Analog Electronics (4EC1A)

As in previous semester, the concepts learnt in Electronics Devices and Circuit was related to build the
basics of the students. They understood how to solve any complex circuit and simplify them and get
the same results as that of the complex one. Students will be able to understand electronic circuits and how
they can be designed with components such as operational amplifiers and transistors, tuned amplifier also able
to individually dimension, simulate, build and test Low Frequency and High Frequency. This subject is the
basic building block of electrical engineering enabling students in easy grasping of various electronics
concepts. ' :
g). Connection with Poornima Mission for becoming English Proficient Institution (PMEPI):
Improving in presentation skill

h) Significance of Gate:

Some topics are related to analog electronics circuils.

¢) Course Outcome:

1. Able to understand analog electronic circuits and how they can be designed with components
such as operational amplifiers and transistors, tuned amplifier. Able to use network techniques to
write equations for large linear circuits.

2. Able to analyze circuits containing ideal operational amplifiers.

3. The student will be able to individually dimension, simulate, build and test Low. Frequency and
High Frequency.

4. Able to analyze simple two-port circuit.
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( ourse Objectives- ‘
['o provide the students with knowledge and the basic understanding of properties and l
characteristics of amplifiers. \
Gain knowledge of fundamentals.advantages and advances in feedback amplifier.

Knowledge of working and analysis of amplifiers and important two port circuit.
1 Configuration and architecture of for large linear circuits.

6). Syllabus of RTU \
4EC1A ANALOG COMMUNICATION

UNIT 1 FEEDBACK AMPLIFIERS: \

Classification. Feedback concept. Transfer gain with feedback, General characteristics of negative |

feedback amplifiers. Analysis of voltage-series. voltage shunt, current series and current-shunt feedback

amplifier. Stability criterion, Compensation techniques. Miller compensation

UNIT 2 OSCILLATORS& Multivibrator

Classification, Criterion for oscillation. Tuned collector, Hartley, Colpitts. RC Phase shift, Wien Bridge
and crystal oscillators. Astable. monostable and bistable multivibrators, Schmit trigger, blocking
oscillators

UNIT 3 HIGH FREQUENCY AMPLIFIERS
Hybrid Pi model, conductance and capacitances of hybrid Pi model, high frequency analysis of CE
amplifier, gain-bandwidth product, Emitter follower at high frequencies

UNIT 4 TUNED AMPLIFIER

Band Pass Amplifier, Parallel resonant Circuits, Band Width of Parallel resonant circuit, Analysis of
Single Tuned Amplifier, Primary & Secondary Tuned Amplifier with BJT & FET, Double Tuned
Transformer Coupled Amplifier, Stagger Tuned Amplifier, Pulse Response of such Amplifier, Class C
tuned amplifiers, Shunt Peaked Circuits for Increased Bandwidth

UNIT 5 POWER AMPLIFIERS

Classification, Power transistor and power MOSFET (DMOS, VMOS), Output power, Power dissipation
and efficiency analysis of Class A, class B, class AB, class C, class D and class E amplifiers as output
stages, push pull amplifiers with and without transformers, Complementary symmetry & quasi
complimentary symmetry amplifiers
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b1. ABC analvsis (RGB method) of unit & topics:

FEEDBACK
Analysis of
irrent oS d < ‘ Stability criterion, Compensation

oscillators. Astable. monostable and bistable

multivibrators. Schmitt trigger. Blocking oscillators

UNIT 3: HIGH FREQUENCY AMPLIFIERS: Hybrid Pi model. conductance and capacitances of
-

hybrid Pi model, b

FEUCHRCN

Daeallal vsocoanmant § irein .
§';ii¢§s!LE resonant Lrcuids, Iso

30T & TET. Double Tuned Transformer Coupled Amplifi

ponse of such Amplifier. Shunt Peaked Circuits for Increased Bandwidth

Complementary symmetry & quasi complimentary symmetry amplifiers

" (GREEN: Hard
RED  : Moderate
BLUE : Easy

10). Books/ Website/Journals & Handbooks/ Association & Institution:

a). Recommended Text & Reference Books and Websites:

S. No. Title of the book Author Publication Remark No. Book
(Text/ Available in
Reference) Library

1 T1 Electronic Devices & J.B. Gupta S.K Kataria 495
' Circuits & Sons
"“.ll m\ - -‘:-.., - J—
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" [2 Electronic Devices & | Sanjeev Gupta | Dhanpat Rai 350
} Circuits & Co.
R1 Electronic Devices & Milliman & T.M.H 275
Circuits Halkias
P R2 Electronic Devices & Boylstead PHL 475 ;
Circuits '
g R3 Electronic Devices & S.K Sahdev Dhanpat Rai 275
: } Circuits ;
|

b). Journals & Handbooks: - To give information about different Journals & Handbooks available in
library related to the subject and branch.
1. Journal of Scientific and Industrial Research
2. Indian Journal of Engineering and Material Science
3. Institute of Engineers
4. IEEE Communication magazine

¢). Associations and Institutions: -To give information about different Associations and Institutions
related to the subject and branch.
1. Department Of Science and Technology(DST)
IEEE
IETE
BARC
DRDO
MNIT & T

DU e W

d). Websites related to subject:-
www. nptel.iitm.ac.in
www.4shared.com
www.mit.com
www.google.com

= L !\) =

11). Syllabus Deployment: -
a). Total weeks available for academics (excluding exams/ holidays) as per PGC calendar-

SEMESTER IV
No. of Working Days Available (Approx.) 73
No. of Weeks(Approx.) 12

o Total weeks available for covering RTU syllabus- 10-11 weeks (Approx.)
o Total weeks available for special activities (as mentioned below)- 02 weeks (Approx.)

b). Course Assesment Methods (Special Activities):
(To be approved by HOD, Dean & Campus Director & must be mentioned in deployment):

e Open Book Test- Once in a semester
e  Quiz (50% Technical & 50% Aptitude)- Once in a semester
e Special Lectures (SPL)- 10% of total no. of lectures including following
i.  One PPT by the faculty, who is teaching the subject
ii.  SPL by expert faculty at PGC level
iii.  SPL by expert from industry/academia (other institution)
e Revision classes:- 1 to 3 turn at the end of semester (Before Il Mid Term Exam)
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Il Midterms

U niversity Examinations

ng Important Question Bank- 1 Turn before I & II Mid Term Exam (each) -

o Lecture schedule per week/ Contact Hours:
1). University scheme (L+T+P) = 3+1+0
11). PGC scheme (L+T+P) = 3+1+0

Total Two |

Sr. No. Name of Unit No. of Broad Area Degree of difficulty | No. of | Text/ Reference
lectures High/Medium/Low)| Question books
in RTU |
FEEDBACK - S\“_,‘tag; il ) M prEDBACK
AMPLIFIERS enes - < . AMPLIFIERS
shunt, Halkias,
Hartley. Milman
| OSCILLATORS 12 Colpitts, Medium 2 & OSCILLATORS
| Tuned. | Halkias/
| HIGH i Hybrid-pi . Milman HIGH
| FREQUENCY 05 sefial High 2 & FREQUENCY
\ | Analysis |
TUNED el . o :
4. AMPLIFIER 07 of Single Medium 2 J. B. Gupta
L Tuned !
POWER bl il |
| ﬁ . . g _ ; /7 | i
| AMPLIFIERS 10 amplifier, Class-A. Low 2 Halkias
| B, C amplifier |

d). Introduction & Conclusion: Each subject. unit and topic shall start with introduction & close with

conclusion. In case of the subject, it is Zero lecture.

e). Time Distribution in lecture class: - Time allotted: 60 min.
1. First 5 min. should be utilized for paying attention towards students who were absent for last
lecture or continuously absent for many days + taking attendance by calling the names of the
students and also sharing any new/relevant information.

ii. Actual lecture delivery should be of 50 min.

iil.

Last 5 min. should be utilized by recapping/ conclusion of the topic. Providing brief introduction
of the coming up lecture and suggesting portion to read.

iv. After completion of any Unit/Chapter a short quiz should be organlzed.

v. During lecture student should be encouraged to ask the question.

12) Mapping with PEOs , POs and Course Outcome

S.no

Course Outcome

PEOI

PEO2 | PEO3

PEO4| a |blc|d]| e

Able to understand analog
electronic circuits and
how they can be designed
with components such as
operational amplifiers and
transistors, tuned
amplifier.
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2. Twtorial: - An essential component of Teaching- Learning process in Professional Education.

I'o enhance the recall mechanism.

l'o promote logical reasoning and thinking of the students.
I'o interact personally to the students for improve numerical solving ability.

a). Tutorial processing: - Tutorial sheet shall be provided to each students

I* Phase: - It is consisting of questions to be solved in the class assignment session in test mode on
perforated sheet given in tutorial notebook and to be collected & kept by respective faculty for
review & analysis (20 minutes).
1™ Phase: - Indicating/Initializing the weak issues/ drawback and Evaluating and providing the
grade. Making a group with good student for assisting the weak students to explain/solve questions
by every student on plain papers given in tutorial note book (20 minutes)

[T Phase: - Solving/ explaining difficulties of lecture class and providing the new home assignment
(20 minutes). To be done in tutorial note book.

b). Home assignment shall comprise of two parts:
Part (i) Minimum essential questions, which are to be solved and submitted by all with in specified
due date.
Part (ii) other important questions, which may also be solved and submitted for examining and
guidance by teacher.

13). Examination Systems:

Sr. | Name of the Exam Max. | % of | Nature of paper | Syllabus Conducted
No. Mark | passing Theory + | coverage by
S marks Numerical (in %)
1. | Ist Mid Term Exam 40 40% 70%  theory + 60% PGC
30% numerical
2. | lInd Mid Term Exam 40 40% 90% Theory + 40% PGC
10% Numerical
3. | University (End) | 80 30% 80% theory + 20 FULL RTU
Term Exam % numerical
14). CO-PO Mapping
Example-
CO | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | POY | PO10 | PO11 | PO12
1 | 2 | 2 3 3 3 2 2 2 r 3 1 1
2 2 2 3 3 3 3 1 3 3 3 2 |
3 . 1 3 3 3 2 1 2 3 3 3 1
4 1 1 3 3 3 2 2 2 1 2 2 1
5 2 1 3 3 3 3 3 2 1 2 2 1
Example-
CO | PSO1 | PSO2 | PSO3
1 3 3 1
2 3 3 1
3 3 3 1
4 3 3 1
S 3 3 1
7 \' -
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T arget and Attainment of the subject during the session (2016-17)

Name of the Subject | Target (2016-17) Attainment (2016-17)
Place & Date: Jaipur, 02/01/18 Name ignature of Faculty
Anuj Bathla
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B.E., M.E., Ph.D.
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LECTURE NOTES Uit e )
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N

Campus: LPCE...... Course: ,D'EZC.F{ Class/Section: ... o A YT N
. ' Ao o

Name of Faculty: Aﬂp’gg'«'ﬁ\’a Name of Subject: ....... A:ﬂa.’ﬂ. .g&t’.éﬂﬂfﬂode: JHEO]

Date (Prep.): coovvvviviieininniiinennne. Date (Del.): ..coovuiniiiinnnnnnane Unit NO.:..ﬁm .......... Lect. No: ... j..- .............

OBJECTIVE: To be written before taking the lecture (P1. write in bullet points the main topics/concepts etc., which
will be taught in this lecture)

\ vy P
T Sdody "H\t, hay'e® ¢ rL* Cgﬁ(‘f”a"rléxj’ and l‘f&
47»,,{2

IMPORTANT & RELEVANT QUESTIONS:

FEED BACK QUESTIONS (AFTER 20 MINUTES):

OUTCOME OF THE DELIVERED LECTURE: To be written after taking the lecture (PI. write in bullet points about
students’ feedback on this lecture, level of understanding of this lecture by students etc.)

REFERENCES: Text/Ref. Book with Page No. and relevant Internet Websites:
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COLLEGE OF ENGINEERING
LECTURE NOTES
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Campus: PLE ...... Course: .. /5'7(1"1\ Class/Section: .......LL x"B ........... Date: ....cevunenenenn.
Name of Faculty: AT‘(J(]BH‘/"\ Name of Subject: ......... £7- _‘ ......... Code: (’zfézi@}
Date (Prep.): «ocoevvviiiniiiiniiiiiienennns Date (DeL): ..cousussnen sonunsnins Unit Nt suvssmasssnsaiss Lect. No: ... }.« ..........

OBJECTIVE: To be written before taking the lecture (PI. write in bullet points the main topics/concepts etc., which
will be taught in this lecture)

To  Qody L?CMoJ\ ‘Qx}iA&(& v on C?L* 03 o1/ ados b

IMPORTANT & RELEVANT QUESTIONS:

FEED BACK QUESTIONS (AFTER 20 MINUTES):

OUTCOME OF THE DELIVERED LECTURE: To be written after taking the lecture (Pl. write in bullet points about
students’ feedback on this lecture, level of understanding of this lecture by students etc.)

REFERENCES: Text/Ref. Book with Page No. and relevant Internet Websites:
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Roll No. Total No of Pages: @
= 4E4120
\am, B. Tech. 1V -Sem. (Main/Back) Exam., June/July-2014
E Electronics Instrumentation & Control Engg.
-t 4E11A Analog Electronics
Common with EE, EX, EC & El
Time: 3 Hours Maximum Marks: 80

Min. Passing Marks: 24

Instructions to Candidates:-

Attempt any five questions, selecting one question from each unit. All
Questions carry equal marks. Schematic diagrams must be shown
wherever necessary. Any data you feel missing suitably be assumed and
stated clearly.

Units of quantities used/ calculated must be stated clearly.

Use of following supporting material is permitted during examination.

[§%]

Q.1. (3

[4E4120]

UNIT-I

Discuss with the help of a circuit example, the purpose of providing (i) negative

feedback (11) positive feedback in amplifiers. [8]

A negative feedback of = 0.002 is applied to our amplifier of gain 1000,
Calmlate the change in overall gain of t<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>