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2
(A0409204) ELECTRONIC CIRCUITS — ANALYSIS AND DESIGN

COURSE OBJECTIVES:
To study the analysis and design of single stage and multistage amplifiers at low and high frequencics.

. Electrical equivalent model of transistor at low and high frequencics.

- Study of small signal and large signal amplificrs and their area of applications.
To understand the concepts of feedback and their applications (Voltage feedback amplifiers and
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COURSE OUTCOMES:
Design and analyze single stage amplifiers using BJT and MOSFET at low frequencies.

Design and analyze multi stage amplifiers using BJT and MOSFET at low frequencies.
Discuss frequency response of single stage BJT and MOSFET amplifiers at low and high frequencies.

Explain effect of negative feedback on amplifier characteristics.
Discuss basic principles for analyzing RC & LC oscillator circuits using BJT and MOSFET.

Design and analyse different types of large signal amplifiers.
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MAPPING WITH COs & POs:

PO | PO2Z | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | POIO | POII | POI2 | PSOLl | PSO2 | PSO3
€Ol I 3 9 1 ] 3 1
Cco2 2 2 2 2 3 2
CO3 2 3 2 2 I 2 2 1
co4 | | 3 2 2 1 | 2 1
[ CO5 | 3 I 2 | ‘ i 2 2 |
[Cos | 2 [ 2 2 |1 | | 2 | 1

UNIT I

Small Signal Analysis of BJT: Basic CE amplificr circuit. Circuit with Emitter resistance, AC  load line
analysis. Small signal analysis-input and output impedances. Voltage gain. Current gain of CE,CB, CC
amplifiers using h-parameter model and simplified model, Problem solving.

Small Signal Analysis of MOSFETSs: Graphical and Load line analysis , small signal parameters, Small signal
equivalent circuit, Small signal analysis of Common source, Common drain, Common gate amplifiers,

Comparison of the three basic amplifier configurations, Problem solving.

UNIT II

Differential and Multistage Amplifiers:
The MOS Differential Pair, Small-Signal Operation of the MOS Differential Pair, The BJT Differential Pair,

Other Non-ideal Characteristics of the Differential Amplifier, The Differential Amplifier with Active Load,
Multistage Amplifiers — RC coupled amplifier — Darlington pair — Cascode amplifier, Problem solving.

UNIT III

Frequency Response:

Introduction. Low-Frequency Response of the CS and CE Amplifiers. Internal Capacitive Effects and the High-
Frequency Model of the MOSFET and the BJT. Hligh-Frequency Response of the CS and CE Amplifiers,
Useful Tools for the Analysis of the High-Frequeney Response of Amplifiers. A Closer Look at the High-
IFrequency Response of the CS and CE Amplifiers, High-Frequency Response of the CG and Cascode
Amplifiers. High-Frequency Response of the Source and Emitter Followers. High-Frequency Response of
Differential Amplifiers. Other Wideband Amplifier Configurations. Multistage Amplifier Examples, Problem

solving.

UNIT IV

Feedback Amplifiers:

Introduction, The General Feedback Structure, Some Properties of Negative Feedback, The Four Basic
Feedback Topologies, The Feedback Voltage Amplifier (Series—Shunt), The Feedback Transconductance

Detailed Syllabus 53
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/\m‘pliﬁér. The Feedback Transresistance Amplificr (Shunt=—Shunt). The Feedback Current Amplifier (Shunt—
Series). Summary of the Feedback Analysis Method. Determining the Loop Gain, Problem solving.

UNITV

Power Amplifiers:

Introduction, Classification of Output Stages, Class A Output Stage, Class 13 Output Stage, Class AB Output
Stage, Biasing the Class AB Circuit, CMOS Class A3 Output Stages, Power BJTs, Variations on the Class AB
Configuration, IC Power Amplifiers, MOS Power Transistors, Problem solving,

UNIT VI
‘Oscillators and Tuned Amplifiers:

Oscillators: General Considerations, Classification of Oscillators, LC Oscillators using BJT and FET-Heatly
and Colpit’s Oscillators , RC Oscillators using BJT and FET- Phase Shift and Wien-Bridge Oscillators, Crystal
Oscillators, Illustrative Problems.

Tuned Amplifiers: Basic Principle, Inductor losses, use of transformers, Amplifiers with multiple tuned
circuits.

TEXT BOOKS:
) Adel S. Sedra and Kenneth C. Smith, “Micro Electronic Circuits”. Oxford University Press
International 6™ edition. 2013.
2) Donald A Neamen. “Electronic Circuits — analysis and design™. 3" Edition. McGraw Hill (India), 2019.

REFERENCES:

1) J. Milliman and C Halkias, “Integrated electronics™, 2" Edition, Tata McGraw Hill, 1991.

2) Behzad Razavi, “Microelectronics”, Second edition, Wiley, 2013.

3) R.L. Boylestad and Louis Nashelsky, “Electronic Devices and Circuits,” 9th Edition, Pearson, 2006.
4) Jimmie J Cathey, “Electronic Devices and Circuits,” Schaum’s outlines series, 3 edition, McGraw-

Hill (India), 2010.
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UNIT TOPIC NO. OF
NO. PERIODS
Small Signal Analysis of BJT:
Basic CE amplifier circuit and Circuit with Emitter resistance, 01
AC load line analysis 01
Small signal analysis-input and output impedances, Voltage gain, Current 03
gain of CE, CB, CC amplifiers using h-parameter model and
simplified model of CE, CC and CB configurations and its analysis 02
1 Problem solving. 02
Small Signal Analysis of MOSFETs: Graphical and Load line analysis 01
small signal parameters and small signal equivalent circuit 02
Small signal analysis of Common source, Common drain, Common gate 02
amplifiers
Comparison of the three basic amplifier configurations 01
Problem solving. 02
Differential and Multistage Amplifiers:
The MOS Differential Pair 01
Small-Signal Operation of the MOS Differential Pair 02
The BIT Differential Pair 01
I Other Non-ideal Characteristics of the Differential Amplifier 01
The Differential Amplifier with Active Load 02
Multistage Amplifiers — RC coupled amplifier — Darlington pair — Cascode
amplifier 02
Problem solving. 02
II1 Frequency Response:
Introduction 01
Low-Frequency Response of the CS and CE Amplifiers 02
Internal Capacitive Effects and the High-Frequency Model of the 01
MOSFET and the BJT 01
High-Frequency Response of the CS and CE Amplifiers 01
Useful Tools for the Analysis of the High-Frequency Response of 01
Amplifiers 01
A Closer Look at the High-Frequency Response of the CS and CE 01
Amplifiers High-Frequency Response of the CG and Cascode Amplifiers 01
High-Frequency Response of the Source and Emitter Followers 01

High-Frequency Response of Differential Amplifiers
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Other Wideband Amplifier Configurations 0l
Multistage Amplifier Examples 01
Problem solving. 01
Feedback Amplifiers:
Introduction 01
The General Feedback Structure 01
Some Properties of Negative Feedback 01
The Four Basic Feedback Topologies 01l
v The Feedback Voltage Amplifier (Series—Shunt) Q1
The Feedback Transconductance Amplifier 01
The Feedback Transresistance Amplifier (Shunt—Shunt) 0t
The Feedback Current Amplifier (Shunt—Series) 01
Summary of the Feedback Analysis Method \
Determining the Loop Gain, Problem solving. 01
Power Amplifiers:
Introduction 01
Classification of Output Stages 01
Class A Output Stage 01
Class B Output Stage 01
Class AB Output Stage 01
A% Biasing the Class AB Circuit 01
CMOS Class AB Output Stages 01
Power BJTs 01
Variations on the Class AB Configuration 01
IC Power Amplifiers, MOS Power Transistors 01
Problem solving. 01
Oscillators and Tuned Amplifiers:
Oscillators: General Considerations 01
Classification of Oscillators 01
LC Oscillators using BJT and FET-Heatly and Colpit’s Oscillators 02
RC Oscillators using BJT and FET- Phase Shift and Wien-Bridge Oscillators 02
VI Crystal Oscillators 01
Illustrative Problems. 01
Tuned Amplifiers: Basic Principle 01
Inductor losses, use of transformers 01
Amplifiers with multiple tuned circuits. 01

TOTAL CLASSES REQUIRED: 71
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R20

RGM COLLEGE OF ENGINEERING & TECHNOLOGY (AUTONOMOLS)
16th May 2023
IT B. Tech. 11 Sem. (R20) Mid-1 Examinations
ELECTRONIC CIRCUITS - ANALYSIS AND DESIGN
ECE

Time: 2 Hrs Total Marks: 20

Note ’5/1"5“’”]7’5! question compulsoriy (Sx{i: 5Marks)
2:Answer Any THREE from 2 10 5 questions. (3 v 5 - 15 Marks)

la  Draw the high-frequency hy brid- N model of BJT.

b Give the typical h-parameter values for a transistor at Iz = 1.3 mA.
c Define common mode rejection ratio (CMRR) of BJT differential Amplifier.
d  Compare the three BJT configuiations interms of A, Ay, R and R,

e What is differential amplifier?
i

2 a) Draw the block diagram of the basic amplifier circuit [Two-port active network
(BJT)] and draw its h-parameter model. .
b) Explain the analvsis of above BJT amplifier circuit to derive the equations for Ay,

Z,, Av, Yo in terms of h-parameters.

3 a) Draw and explain the small-signal model of the differential amplifier.
b) Draw the differential form of the cascode amplifier.

4 For a two stage CE-CC amplifier with Rs = 1KQ, Rey = 10KQ and Rz = SKQ. Assume
the typical values of h-parameters. Calculate
a) Overall Current Gain
b) Overall Input Impedance
¢) Overall Voltage Gain
d) Overall Output linpedance.

5 a] How to select the values for coupling capacitor C., and Cc; and bypass capacitor

Cg for the common-emitter amplifier
b) Select the values for coupling capacitors C,, , C¢, and bypass capacitor C; for the
common-emitter amplifier, which has R,=100KQ, R.=8KQ, R,=5KQ, Rsiy=SKQ, B=100

and g,,=40mA/V, and r,=2.5KQ. It is frequency to have f1=100H,

- XXX -

Page: 1 of 1
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R20

RGN COLLEGE OF ENGINEERING & TECHNOLOGY (AL TONOMOUS)
11th July 2023
I B.Tech. IT Sem. (R20) Mid-II Examinations
ELECTRONIC CIRCUITS = ANALYSIS AND DESIGN
ECE

Time: 2 Hrs Total Marks: 20

Note 1:Answer first question compulsorily (511: 5 Marks)

la

[§)

2:Answer Amv THREE trom 2 1o S questions. (3 x 5 : /5 Marks)

List the applications of LC oscillators.

!n a wein-bridge oscillator, if the value of R=100kQ and the frequency of oscillation
is 10KHz. Find the value of capacitance,

Classifv the basic amplfiers based on the comparison between Rs and P1 and
between Ro and R,

Draw the circuit diagram of class A output stage.

What is feedback process?

a) Draw the circuit diagram of transistorized wein-bridge oscillator.

b) Explain the operation of above circuit and derive the expression for frequency of
oscillations.

a) With the help of neat sketches explain the different topologies of a negative
feedback amplifier. ’
b) Prove that change in transfer gain with feedback is less than the change in gain

without feedback by a factor 1+AB.Also define sensitivity and desentivity of transfer
gain.

a) Draw the circuit diagram of Wien bridge oscillator using FET and explain s
operation.

b) Mention the comparison between RC phase shift and Wien bridge oscillators. '

c) The frequency sensitive arms of the Wien bridge oscillator use C.=C.=
0.001pF and R; =10KQ while R, is kept variable. The frequency is to be
varied from 10KHz to S5O0KHz by varving R.. Find the minimum and |
maximum values of R..

a) Show that the maximum efficiency of push pull class B power amplifier is 78.5%.

b) A loud speaker of 8Q2 is connected to the secondary of the output transformer of a
class A amplifier circuit. The quiescent collector current is 140mA.The tums ratio of
the transformer is 3:1. The collector supply voltage is 10V.If the A.C power delivered
to the loud speaker is 0.48W. Calculate =

i) DC power input.

1) Maximum Efficiency

111 Maximum power dissipation.

= XXX =

Page: 1 of 1
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Code: A0409204R0723

.

RGM COLLEGE OF ENGINEERING & TECHNOLOGY (AUTONOMOUS)
20th July 2023 ,
11 B.Tech. II Sem. (R20) End Examinations (Regular)
ELECTRONIC CIRCUITS - ANALYSIS AND DESIGN
ECE

Time: 3 Hrs Total Marks: 70

Note 1:Answer Question No.1 (Compulsory) and 4 from the remaining

A o o

N e - o

2:All Questions Carry Equal Marks

Define current-shunt negative feedback.
Draw the high-frequency hybrid- II model of BJT.
Draw the circuit diagram of class A output stage.

When the differential pair can be used as a linear amplifier?

Define hij. and h
Define growing oscillations.

Define voltage-series negative feedback. ‘
a) Draw the circuit diagram of RC-phase shift oscillator and explain its operation.(7)
b) Draw the approximate hybrid model of RC phase shift oscillator and derive the
output frequency of RC phase shift oscillator. (7)

a) Draw the circuit diagram of two-stage CE-CB cascode amplifier and its
(6)

approximate hybrid model.
(8)

b) Explain the h-parameter analysis of the above circuit.

a) Draw the topology of Current Series feedback amplifier. Derive the expressions
for input and output impedances with feedback. (8)
b) For a current series feedback amplifier with Rs=1K€2, Rg=1.2KQ and Ri =2.2KQ.
The transistors with parameters are hi=1.1KQ and he=50. Calculate Gu, B, D,
Avr,Rir and Ror . (6)
a) Draw a common-source amplifier using the classical biasing arrangement
(voltage divider biasing) and draw its equivalent circuit. (6)
b) Analyse the above circuit to find Rin, Ro, and Voltage Gain (8)
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