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1. Vision & Mission of the Department:

Vision

To promote excellence in technical education and scientific research in electronics

and communication engineering for the benefit of society.

Mission

e MI: To impart excellent technical education with state of art facilities inculcating
values and lifelong learning attitude.

e M2: To develop core competence in our students imbibing professional ethics and
team spirit.

e Ma3: To encourage research benefiting society through higher learning.

2. PEOs & POs

1.

PEO

PEO 1: Establish themselves as successful professionals in their career and higher
education in the field of Electronics & Communication Engineering and allied
domains through rigorous quality education.

PEO 2: Develop Professionalism, Ethical values, Excellent Leadership qualities,
Communication Skills and teamwork in their Professional front and adapt to current
trends by engaging in lifelong learning

PEO 3: Apply the acquired knowledge & skills to develop novel technology and
products for solving real life problems those are economically feasible and socially
relevant

PEO 4: To prepare the graduates for developing administrative acumen, to adapt

diversified and multidisciplinary platforms to compete globally

PSO

1.

2.

PSOL1: Ability to apply concepts of Electronics & Communication Engineering to
associated research areas of electronics, communication, signal processing, VLSI,
embedded systems, [oT and allied technologies.

PSO2: Ability to design, analyze and simulate a variety of Electronics &
Communication functional elements using hardware and software tools along with

analytic skills.



POs

Engineering knowledge: Apply the knowledge of mathematics, science,
engineering fundamentals, and an engineering specialization to the solution of

complex engineering problems

Problem analysis: Identify, formulate, review research literature, and analyze
complex engineering problems reaching substantiated conclusions using first

principles of mathematics, natural sciences, and engineering sciences.

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.

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.

Modern tool usage: Create, select, and apply appropriate techniques, resources,
and modern engineering and IT tools including prediction and modeling to

complex engineering activities with an understanding of the limitations.

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.

Environment and sustainability: Understand the impact of the professional
engineering solutions in societal and environmental contexts, and demonstrate

the knowledge of, and need for sustainable development.

Ethics: Apply ethical principles and commit to professional ethics and

responsibilities and norms of the engineering practice.

Individual and team work: Function effectively as an individual, and as a

member or leader in diverse teams, and in multidisciplinary settings.

10

Communication: Communicate effectively on complex engineering activities
with the engineering community and with society at large, such as, being able to
comprehend and write effective reports and design documentation, make

effective presentations, and give and receive clear instructions.

11

Project management and finance: Demonstrate knowledge and understanding




of the engineering and management principles and apply these to one’s own
work, as a member and leader in a team, to manage projects and in

multidisciplinary environments.

12

Life-long learning: Recognize the need for, and have the preparation and ability
to engage in independent and life-long learning in the broadest context of

technological change.

3. Mapping of course objectives, course out comes with PEOS and Pos

Course Outcomes:

Course

Code.CO No Course Outcomes (CO’s)

At the end of the course student will be able to,

co1 lAnalyze and design of various continuous wave and angle modulation and
demodulation techniques

o2 Understand the effect of noise present in continuous wave and angle
modulation techniques.

CO3 Attain the knowledge about AM , FM Transmitters and Receivers

CO4 lAnalyze and design the various Pulse Modulation Techniques

COS Understand the concepts of Digital Modulation Techniques and Baseband
transmission.

CO-PO matrices:-

Course PO PO PO PO PO PO PO PO PO POl POl PO1
Outcomes 1 2 3 4 5 6 7 8 9 0 1 2
Co1 3 3 3 3 3 3 2 2 1 1 1 3
CcO2 3 3 3 3 3 1 1 1 - - 1 2
Cco3 3 3 3 3 3 2 2 1 - - 2 3
CO4 3 2 3 2 3 2 - 1 - - 2 2
CcoOs 3 3 3 3 3 2 2 1 - - 2 3




4. SYLLABUS — CMREC Autonomous

Course Objectives:

e To develop ability to analyze system requirements of analog and digital
communication systems.

e To understand the generation, detection of various analog and digital modulation
techniques.

e To acquire theoretical knowledge of each block in AM, FM transmitters and
receivers.

e To understand the concepts of baseband transmissions.

Course Outcomes: Upon completing this course, the student will be able to

e Analyze and design of various continuous wave and angle modulation and
demodulation techniques

e Understand the effect of noise present in continuous wave and angle modulation
techniques.

e Attain the knowledge about AM , FM Transmitters and Receivers

e Analyze and design the various Pulse Modulation Techniques.

e  Understand the concepts of Digital Modulation Techniques and Baseband

transmission.

UNIT - I Amplitude Modulation: Need for modulation, Amplitude Modulation - Time and
frequency domain description, single tone modulation, power relations in AM waves,
Generation of AM waves - Switching modulator, Detection of AM Waves - Envelope
detector, DSBSC modulation - time and frequency domain description, Generation of
DSBSC Waves - Balanced Modulators, Coherent detection of DSB-SC Modulated waves,
COSTAS Loop, SSB modulation - time and frequency domain description, frequency
discrimination and Phase discrimination methods for generating SSB, Demodulation of SSB

Waves, principle of Vestigial side band modulation.

UNIT - II Angle Modulation: Basic concepts of Phase Modulation, Frequency
Modulation: Single tone frequency modulation, Spectrum Analysis of Sinusoidal FM Wave

using Bessel functions, Narrow band FM, Wide band FM, Constant Average Power,



Transmission bandwidth of FM Wave - Generation of FM Signal- Armstrong Method,
Detection of FM Signal: Balanced slope detector, Phase locked loop, Comparison of FM
and AM., Concept of Pre-emphasis and de-emphasis.

UNIT - III Transmitters: Classification of Transmitters, AM Transmitters, FM
Transmitters Receivers: Radio Receiver - Receiver Types - Tuned radio frequency receiver,
Superhetrodyne receiver, RF section and Characteristics - Frequency changing and tracking,
Intermediate frequency, Image frequency, AGC, Amplitude limiting, FM Receiver,
Comparison of AM and FM Receivers.

UNIT - IV Pulse Modulation: Types of Pulse modulation- PAM, PWM and PPM.
Comparison of FDM and TDM. Pulse Code Modulation: PCM Generation and

Reconstruction, Quantization Noise, Non-Uniform Quantization and Companding, DPCM,

Adaptive DPCM, DM and Adaptive DM, Noise in PCM and DM

UNIT - V Digital Modulation Techniques: ASK- Modulator, Coherent ASK Detector,
FSK- Modulator, NonCoherent FSK Detector, BPSK- Modulator, Coherent BPSK
Detection. Principles of QPSK, Differential PSK and QAM. Baseband Transmission and
Optimal Reception of Digital Signal: A Baseband Signal Receiver, Probability of Error,

Optimum Receiver, Coherent Reception, ISI, Eye Diagrams.
TEXTBOOKS:

1. Analog and Digital Communications — Simon Haykin, John Wiley, 2005.
2. Electronics Communication Systems-Fundamentals through Advanced-Wayne Tomasi,

5th Edition, 2009, PHI.

REFERENCE BOOKS:

1. Principles of Communication Systems - Herbert Taub, Donald L Schilling, Goutam Saha,
3 rd Edition, McGraw-Hill, 2008.

2. Electronic Communications — Dennis Roddy and John Coolean, 4th Edition , PEA, 2004
3. Electronics & Communication System — George Kennedy and Bernard Davis, TMH 2004
4. Analog and Digital Communication — K. Sam Shanmugam, Willey, 2005



Individual Time Table

Mr.S.SUDHAKAR ADC - 11 ECE-A &B
DAY/ | 9.10AM- | 10.10AM - | 11.00AM - | 11.50 to 12.40 1.00PM- | 2.00PM- | 3.10to
TIME | 10.10AM | 11.00AM | 11.50AM | 1240 PM | PM-1.20 | 1.50PM | 2.50PM 4PM
MON ADC-B LAB ADC-B ADC-A | ADC-ALAB
TUE ADC-B ADC-A
WED
THU ADC-A ADC-B ADC-B LAB
FRI ADC-A LAB ADC-A ADC-B
SAT ADC-A ADC-B
Mr.M RAJA ADC- 11 ECE-C&D
DAY/ | 9.10AM- | 10.10AM - | 11.00AM - | 11.50 to 12.40 | 1.00PM- | 2.00PM- | 3.10to
TIME | 10-10AM | 11.00AM | 11.50AM | 1240 PM | PM-120 | 1.50PM | 2.50PM 4PM
MON ADC-D LAB ADC-C ADC-D
TUE ADC-D LAB ADC-C ADC-D
WED
THU ADC-C LAB ADC-D ADC-C
FRI ADC-C ADC-D ADC-C LAB
SAT | ADC-C ADC-D




6.SESSION PLAN (attached) & Detailed Lecture Plan

Analog and Digital Communication (Lesson) Plan

Subject code Name of the subject Year/Branch Name of the
Faculty
Analog and Digital II B.Tech II Sem Dr.S.Poongodi
Communications ECE
Name of the No. of Text
Subtopics Methodology | Remarks
Topic classes books
Introduction to
T1,T2,R1,
communication and Need L1 R3 M1
for Modulation
Amplitude modulation, T1,T2,R1,
L2 M1
Definition R3
Time domain and
T1,T2,R1,
Frequency domain L3 R3 M1
description
Power relations in AM T1,T2,R1,
L4 M1
waves R3
Generation of AM waves T1,T2,R1,
UNIT-1 | il L5 MI1&M5
Amplitude Square law Modulator, R3
. Generation of AM waves: T1,T2,R1,
Modulation L6 M1
Switching Modulator R3
Detection of AM Waves:
T1,T2,R1,
Square law detector, L7 R3 M1&MS5
envelope detector
Double side band
‘ T1,T2,R1,
suppressed carrier L8 R3 M1
modulators
Time domain and L9 T1,T2,R1, M1
frequency domain R3
Generation of DSBSC T1,T2,R1,
L10 M1&M5
waves: Balanced R3




Modulator, Ring Modulator

Coherent detection of

T1,T2,R1,
DSB-SC Modulated waves, L11 R3 M1
COSTAS Loop
SSB modulation —Time and
T1,T2,R1,
Frequency domain L12 R3 Ml
Description
Frequency discrimination
and Phase discrimination T1,T2,R1,
L13 M1&M7
methods for generating R3
SSB
Demodulation of SSB
Waves, Principle of T1,T2,R1,
L14 M1
Vestigial side band R3
modulation
TOTAL NO OF CLASSES = 14
Basic concepts of Phase T1,T2,R1,
L15 M1, M2
and Frequency Modulation R3
Frequency Modulation:
T1,T2,R1,
Single tone frequency L16 R3 M1, M2
modulation
Spectrum Analysis of T1,T2,R1,
L17 M1, M2
sinusoidal FM Wave R3
Narrow band FM, Wide L18 T1,T2,R1,
UNIT M1, M2
band FM R3
II:Angle
Constant Average Power,

Modulation T1,T2,R1,
Transmission bandwidth of L19 R3 M1, M2
FM Wave
Comparison of FM and T1,T2,R1,

L20 M1, M2
AM R3
Generation of FM Wave T1,T2,R1,

. L21 M1

using Armstrong method R3
Detection of FM Waves: T1,T2,R1,
. L22 MI1&MS5
1)Balanced slope detector R3




T1,T2,R1,

ii)Phase locked loop L23 R3 M1&MS5
Concept of Pre-emphasis T1,T2,R1,
_ L24 M1
& de-emphasis R3
TOTAL NO OF CLASSES =10
Classification of
. L25 T2, R1,R3 M1
Transmitters
AM Transmitters L26 TI,T2.RI, Ml
R3
T1,T2,R1,
FM Transmitters L27 M1
R3
Tuned radio frequency 128 T2, M1
receiver R1RD
Superhetrodyne receiver L29 T2,R1,R3 Ml
UNIT - HI | RF section and
. L30 T2, R1,R3 M1
Transmitter | Characteristics
S Frequency changing and
1 Y sine L31 T2, R1,R3 M1
tracking
Intermediate frequency,
L32 T2, R1,R3 M1&M5
AGC
FM Receiver, Comparison
L33,34 | T2,R1,R3 M1
with AM Receiver
Amplitude limiting L35 T2,R1,R3 Ml
TOTAL NO OF CLASSES=11
Types of Pulse Modulation | L36 T1,R4 M1
PAM(single polarity,
(single p Y L37 T1,R4 M1&M5
double polarity)
UNIT 1V: PWM: Generation &
Pulse _ L38 T1,R4 M1&M5S
demodulation of PWM
Modulation PPM: Generation &
L39 T1,R4 M1&M5S
demodulation of PPM
Comparison of FDM and
L40 T1,R4 M1
TDM
Pulse Code Modulation: L41 T1,R4 M1&MS5




PCM Generation and

Reconstruction,
Quantization Noise in PCM | L42 T1,R4 M1
Non-Uniform Quantization
. L43 T1,R4 M1
and Companding,
DPCM L44 T1,R4 M1&MS5
Adaptive DPCM L45 T1,R4 MI&MS5
DM and Adaptive DM L46 T1,R4 M1&MS5
Noise in PCM and DM L47 T1,R4 M1
TOTAL NO OF CLASSES =12
ASK- Modulator, Coherent | 148,
T1,R4 M1&M5
ASK Detector L49
FSK- Modulator,
L50,
NonCoherent FSK L1 T1,R4 M1&M5
Detector,
BPSK- Modulator, L52, T1.R4 M1 &MS
UNIT-V Coherent BPSK Detection L53 ’

Digital  piinciples of QPSK L54 T1,R4 Ml
Modulation e rential PSK L55 TLR4 M1
Techniques L56.L

QAM ’ T1,R4 Ml
57
A Baseband Signal
‘ L58 T1,R4 MI1
Receiver,
Probability of Error,
Optimum Receiver, L59 T1,R4 Ml
Coherent Reception,
ISI, Eye Diagrams L60 T1, R4 Ml

TOTAL NO OF CLASSES =13

TOTAL NO OF CLASSES=60




7. Detailed lecture plan

Subject code Name of the subject Year/Branch Name of the
Faculty
EC402PC Analog and Digital IT B.Tech II Sem Mr.S.SUDHAKAR
Communications ECE
Topic (CMREC No- 1 Suggested
S.No. P Subtopics Lectures g8 Remarks
Autonomous Syllabus) . books
Required
UNIT -1
1. |Int i
i roduct.10n‘to Introduction to communication T1,T2,R1,
communication and Need ; L1
. and Need for Modulation R3
for Modulation
2. | Amplitude modulation, Amplitude modulation, L2 T1,T2,R1,
Definition Definition and waveforms R3
3. | Time domain and
ime domain an . Time domain and Frequency T1,T2,R1,
Frequency domain ) . L3
.. domain description R3
description
4. | P lations in AM T1,T2,R1
ower relations in Power relations in AM waves L4 U
waves R3
5. | Generation of AM waves | Generation of AM waves Ls T1,T2,R1,
Square law Modulator, Square law Modulator, R3
6. | Generation of AM waves: | Generation of AM waves: L6 T1,T2,R1,
Switching Modulator Switching Modulator R3
7. | Detection of AM Waves: Detection of AM Waves: TLT2.RI
Square law detector, Square law detector, envelope L7 ’R 3’ ’
envelope detector detector, Problems
8. | Double side band .
Suou reissé decafrliler Double side band suppressed L8 T1,T2,R1,
2 carrier modulators, Problems R3
modulators
9. | Time domain and Time domain and frequency Lo T1,T2,R1,
frequency domain domain description R3
10. ti f DSB .
Generation of DSBSC Generation of DSBSC waves:
waves: Balanced . T1,T2,R1,
) Balanced Modulator, Ring L10
Modulator, Ring R3
Modulator, Problems
Modulator
11.| Coherent detection of Coherent detection of DSB-SC TLT2.RI
DSB-SC Modulated Modulated waves, COSTAS L11 ,R3’ ’
waves, COSTAS Loop Loop, Problems
12.| SSB modulation —Time SSB modulation —Time and L2 T1,T2,R1,
and Frequency domain Frequency domain R3




Description Description,Problems
13.| F discriminati
requency .1scr'1m.1na .10n Frequency discrimination and
and Phase discrimination LT T1,T2,R1,
) Phase discrimination methods L13
methods for generating . R3
for generating SSB
SSB
14.|D lati f SSB
emodu a. 109 of 55 Demodulation of SSB Waves,
Waves, Principle of Principle of Vestigial side band | L14 | 21 2RD
Vestigial side band P ) 8 R3
. modulation
modulation
UNIT - 11
15. Introduction, Basic concepts
Basic concepts of Phase Y P T1,T2,R1,
. of Phase and Frequency L15
and Frequency Modulation . R3
Modulation
16. . Modulation: Frequency Modulation: Single
S‘reqileltlcy fo waton: tone frequency modulation L16 T1,T2,R1,
ml:)lﬁuiat(;zfl requency Derivation and Definition of R3
NBFM and WBFM
17.| Spectrum Analysis of Spectrum Analysis of L17 T1,T2,R1,
sinusoidal FM Wave sinusoidal FM Wave R3
18.| Narrow band FM, Wide Narrow band FM, Wide band L18 T1,T2,R1,
band FM FM , Problems R3
19.| Constant Average Power, Constant Average Power, TLT2RI
Transmission bandwidth Transmission bandwidth of FM L19 ’ R3, ’
of FM Wave Wave,Problems
20. | Comparison of FM and Comparison of FM and AM, 120 T1,T2,R1,
AM Problems R3
21.| Generation of FM Wave Generation of FM Wave using 1 T1,T2,R1,
using Armstrong method | Armstrong method R3
22.| Detection of FM Waves: Detection of FM Waves: 122 T1,T2,R1,
)Balanced slope detector | i)Balanced slope detector R3
23.| .. i1)Phase locked loop — T1,T2,R1
Phase locked 1 L2 U
i)Phase locked loop Linearised model 3 R3
24.| Concept of Pre-emphasis | Concept of Pre-emphasis & de- 124 T1,T2,R1,
& de-emphasis emphasis R3
UNIT - 111
25. Class1ﬁf:at10n of Introduc'tlon, Classification of 125 T2, R1.R3
Transmitters Transmitters
26. AM Transmitters AM Transmitters L26 T ’11;23’R1’
217. T1,T2,R1
/ FM Transmitters FM Transmitters L27 ,R 3’ ’
28. . Tuned radio frequency receiver T2,
;Funei:d rradlo frequency functions and characteristics of L28 R1,R2,
eeeive Receiver R3R1,R3




29.

Superhetrodyne receiver Superhetrodyne receiver L29 T2, R1,R3
30.| RF secti d
> 10r'1 a‘n RF section and Characteristics L30 T2, R1,R3
Characteristics
31. . :
Frquency changing and Freql%ency changing and L31 T2, R1.R3
tracking tracking
32.| Int diate fi
An C;:(rjme fate frequeney, Intermediate frequency, AGC L32 T2, R1,R3
33.| FM Receiver, Comparison | FM Receiver, Comparison with
with AM Receiver AM Receiver L33,34 T2RLR3
34.| Amplitude limiting Amplitude limiting L35 T2,R1,R3
UNIT -V
35.
Types of Pulse Modulation | Types of Pulse Modulation L36 T1,R4
. | PAM(single polari PAM(single polari 1
36 (single Po arity, '(smg e polarity, double 137 T1.R4
double polarity) polarity)
37.| PWM: Generation & PWM: Generation & L33 T1.R4
demodulation of PWM demodulation of PWM ’
38.| PPM: G i : i
en.eratlon & PPM Genératlon & 139 T1.R4
demodulation of PPM demodulation of PPM
39. i
%nl\l/farlson of FDMand | (. arison of FDM and TDM | L40 T1,R4
40. | Pulse Code Modulation: Pulse Code Modulation: PCM
PCM Generation and Generation and L41 T1,R4
Reconstruction, Reconstruction, Problems
a1 — — — —
Quantization Noise in Quantization Noise in PCM, L42 T1.R4
PCM Problems
42.| Non-Uniform
. Non-Unift tizati d
Quantization and on-Lnl 9rm Quantization an L43 T1,R4
) Companding,
Companding,
43.| DPCM DPCM, Problems L44 T1,R4
44. Adaptive DPCM Adaptive DPCM L45 T1,R4
45.| DM and Adaptive DM DM and Adaptive DM L46 T1,R4
46. | Noise in PCM and DM Noise in PCM and DM L47 T1,R4
UNIT -1V
47.| ASK- Modulator, ASK- Modulator, Coherent
Coherent ASK Detector ASK Detector, Problems L48, 149 TLR4
48. | FSK- Modulator, FSK- Modulator, Non
NonCoherent FSK Coherent FSK Detector, L50,L51 T1,R4
Detector, Problems
49. | BPSK- Modulator, BPSK- Modulator, Coherent
Coherent BPSK Detection | BPSK Detection L52,L53 TLR4
50. | Principles of QPSK Principles of QPSK L54 T1,R4




51. | Differential PSK Differential PSK, Problems L55 T1,R4
52.| QAM QAM, Problems L56,L.57 T1,R4
331 A Ba.s cband Signal A Baseband Signal Receiver, L58 T1,R4
Receiver,
54. | Probability of E
FODADITIEY OF BATOL, Probability of Error, Optimum
Optimum Receiver, ) ) L59 T1,R4
. Receiver, Coherent Reception,
Coherent Reception,
55.| ISI, Eye Diagrams ISI, Eye Diagrams L60 T1, R4
8. Session Execution Log:
Scheduled
SLl.no Syllabus Completed date Remarks
completed date
1 [-UNIT 06/03/2023 20/04/2023 Completed
2 II-UNIT 21/04/2023 13/05/2023 Completed
3 II-UNIT 05/06/2023 20/06/2023 Completed
4 IV-UNIT 22/06/2023 07/07/2023 Completed
5 V-UNIT 08/07/2023 15/07/2023 Completed




9. ASSIGNMENT QUESTIONS

CMR ENGINEERING COLLEGE

UGC AUTONOMOUS

(Approved by AICTE - New Delhi. Affiliated to JNTUH and Accredited by NAAC & NBA)
ENGINEERING COLLEGE

EEEEEEEEEEEEEEE Kandlakoya (V), Medchal (M), Medchal - Malkajgiri (D)-501401

SUB: Analog and Digital Communications BRANCH: R20-B.Tech-ECE YEAR/SEM: II-II A.Y:2022-23

I-Mid ASSIGNMENT QUESTIONS

1. Explain the generation of AM wave with the help of block diagram?
a) Square Law Modulator b) Ring Modulator CO.1 [BTL-2]

2. Explain the demodulation of DSB-SC wave with the help of block diagram?
a) Costas loop method  b) Coherent Detection CO.1 [BTL-2]
3. Explain the generation of SSB-SC signal by using
a) Phase Discrimination method b) Frequency Discrimination method CO.1 |[BTL-2]
4. a)Explain the generation of VSB signal and derive the expression for the VSB signal in time
domain and frequency domain? CO.1|BTL-2]
b) Derive the all parameters of the AM wave. (PLsg Puss,B.W, P, It ,Ic, Pc, 1, n %,)

CO.1 [BTL-2]

5. a) With the help of block diagram explain generation of NBFM signal using Armstrong method?
CO.2 [BTL-3]
b) Explain the demodulation of FM signal with the help of PLL? CO.2 [BTL-1]




CMR ENGINEERING COLLEGE

UGC AUTONOMOUS

(Approved by AICTE - New Delhi. Affiliated to JNTUH and Accredited by NAAC & NBA)
ENGINEERING COLLEGE

EEEEEEEEEEEEEEE Kandlakoya (V), Medchal (M), Medchal - Malkajgiri (D)-501401

SUB: Analog and Digital Communications BRANCH: R20-B.Tech-ECE YEAR/SEM: II-II A.Y:2022-23

II-MID ASSIGNMENT QUESTIONS

SET-1
1. Draw the block diagram of Superheterodyne FM receiver and explain each  block,
briefly.
2. Draw the block diagram of AM Low Level Transmitter and explain each block, briefly
3. Describe the generation and demodulation of PAM with the help of block diagram.
4. Explain about the generation of PCM with suitable diagrams.
5. Draw the block diagram of BASK Modulation and demodulation.

SET-11

1. Draw the block diagram of AM High Level Transmitter and explain each block, briefly.
2. Define Sensitivity, Selectivity, fidelity, Image frequency and Image frequency rejection
ratio 3.Describe the generation and demodulation of PWM with the help of block diagram.
4. Explain about the generation of DPCM with suitable diagrams.

5. Draw the block diagram of BPSK Modulation and demodulation.

SET-III

1. Draw the block diagram of Indirect Modulated FM Transmitter and explain each block,
briefly.

2. Draw the block diagram of TRF receiver and the function of each block.

3. Describe the generation and demodulation of PPM with the help of block diagram.

4. Explain about the generation of DM with suitable diagrams.

5. Draw the block diagram of BFSK Modulation and demodulation.

10. Sample assignment Script

(Attached Separately)




11. Unit-wise course material
Question Bank
UNIT I
Descriptive questions
1. Define modulation. Why is modulation required? What are the various types of
modulations?
2. Explain Amplitude modulation with spectrum? Show that a nonlinear device can
be used for generating AM signal. What are its limitations?
3. What is modulation index? What is envelope distortion?
4. Explain the generation of AM wave using a) square law modulator b)switching
modulator
5. Explain the detection of AM wave using a) square law detector b)envelope
detector
7. What is frequency translation?
8. Derive Pt=Pc[] (1+ma2/2)?
9. Compare Square law detector with envelope detector?
10. Distinguish between envelope detection and synchronous detection?
11. Explain SSB Modulation with its Spectral characteristics?
12. What are the Advantages of SSB systems?
13. How to Generate SSB using a) filter method & b) Phase shift method?
14. Explain Demodulation of SSB wave using Coherent detection?
15. Explain the Effects of frequency and phase errors in synchronous detection-
DSB-SC, SSB-SC cases?
16. Compare different AM systems?
17. Explain VSB: generation, spectra and demodulation?
18. List Application of different AM systems?
UNIT 11
1. What is Angle modulation? What are different types of Angle modulation?
. Define PM & FM? What is frequency deviation & phase deviation?
. Generate PM wave from FM ?
. Generate PM wave from FM ?
. Derive the equations for FM & PM waves?
. Explain the spectrum of FM wave?
. What is Carson’s Rule?
. What is the difference between wideband FM & Narrowband FM?

0 9 N L Bk~ WD



9. What is deviation ratio?

10. Plot FM wave taking modulating wave m(t) as a. Sine wave b. Square wave
11. Explain the Spectrum of Sinusoidal FM wave?

12. Explain the Phasor diagram of FM signals?

13. What are Advantages & Applications of FM?

14. Compare AM and FM?

15. What are the various methods of generating an FM wave?

16. Explain Detection of FM wave (both direct method and indirect method?

17. What is stereo Frequency multiplication?

18. What is FM demodulation?

19. Compare different types of FM demodulators?

20. Why limiting is necessary in FM demodulators? (Importance of pre emphasis

And De emphasis)

_UNIT III
Transmitters
1. Describe in detail about FM transmitter
Describe in detail about AM transmitter
Explain Tuned Radio Frequency receivers
Write short notes on Super heterodyne receiver

Explain Frequency changing and Tracking

A

Short notes on a) Intermediate frequency b) AGC c)Image Frequency
d)Amplitude limiting
7. Explain FM Receiver
8. Comparison of AM and FM Receivers
UNIT-IV
Pulse Modulation
1. What is Delta modulation and compare with PCM?
2. Discuss different types of noise effects in delta modulation.
3. Describe the generation and detection of PCM.
4. Derive an expression for quantization noise in Delta modulation.
5. What is Companding? Explain how Companding improves the SNR of a PCM
system?
6. The input of a PCM and a Delta Modulation(DM) is a sine wave of 4KHz. PCM
and DM are both designed to yield an output SNR of 30dB. Assuming PCM



sampling at 5 times the Nyquist rate. Compare the bandwidth required for each
system.

7. What is hunting in delta modulation? Explain.

8. A signal band limited within 3.6 KHz is to be transmitted via binary PCM on a
channel whose = maximum pulse rate is 40,000 pulses/sec. Design a PCM system
and draw a block diagram showing all parameters.

10. Describe in detail about the types of pulse modulation PAM, PWM,PPM

11. Generation and Demodulation of PWM, PPM

12. Generation and Demodulation of PAM

13. Mention the impact of Quantization noise and non uniform quantization noise in

PCM

UNIT V
Digital Modulation Techniques

1. Draw and explain the ASK generation and detection method.
2. Draw QPSK block diagram and explain its working?

3. Derive probability of error for PSK,ASK,FSK?

4 .Explain the operation of DPSK?

5. Derive expression for band width and spectrum of FSK?

6. The bit stream 1011100011 is to be transmitted by DPSK. Determine the encoded

sequence and transmitted phase sequence?
7. Elaborate in detail about the working principles of QAM.
8. Mention the importance of base band signal receiver.
9 Compare ASK,PSK,FSK,DPSK & QPSK?
10. Explain in detail about the following
1) Optimum receiver (i1) Coherent Reception (iii)ISI ~ (iv) Eye Diagram

11. What are the advantages and disadvantages of digital modulation schemes?



11. Unit Wise Subject Materials
(Attached Separately)

ADC complete notes.zip turorials.zip
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PART A 5x2=10

6. Define modulation and explain the need for modulation? CO.1 [BTL-1]

7. A radio transmitter radiates 10 kW and carrier power is 8.5 kW .Calculate AM modulation index?

CO.1 [BTL-5]
8. Draw the circuit diagram of balanced ring Modulator for generating DSB-SC modulated wave?
CO.1 [BTL-6]
9. Compare frequency Modulation and phase Modulation? CO.2 [BTL-2]
10. Explain how phase modulated wave is generated? CO.2 |[BTL-3]

PART B 3 x5=15

11.An AM signal is generated by modulating the carrier f. = 800 k Hz by the signal
m(t) = sin (200 mt) + 5cos(4000 mt) .The AM signal s(t) = 100[1 + m(t)]cos(2nf.t)
is fed in to a 50 (1 load.

a) Determine AM signal and sketch it’s spectrum?
b) Calculate the average power of the carrier in the sidebands?
¢) Find the modulation index?

d) Find the peak power delivered to the load? CO.1 [BTL-4]
(OR)
12. Explain the detection of DSB-SC wave using costas loop with the help of block diagram?
CO.1 [BTL-2]

13. Explain the generation of SSB-SC signal by using Phase Discrimination method? CO.1 [BTL-2]
(OR)



14. Explain the generation of VSB signal and derive the expression for the VSB signal in time domain

and frequency domain? CO.1 [BTL-2]
(OR)
15. With the help of block diagram explain generation of NBFM signal using Armstrong method?
CO.2 |[BTL-3]
(OR)

16. Explain the demodulation of FM signal with the help of PLL? CO.2 [BTL-1]
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Scheme of Evaluation

S.NO | THEORY | MARKS | TOTAL
PART-A
For writing Definition of modulation 1
! For explain the Need for Modulation 1 2 Marks
For writing Formula for AM modulation index 1
2 For finding modulation index 2 Marks
3 For neat sketch of ring modulator 2 2 Marks
4 For writing at least 4 comparisons for both FM and PM 2 2 Marks
For Block diagram PM wave generation 1
5 ) 2 Marks
For Expression of PM 1
PART-B
For Determining AM signal and sketch it’s spectrum 2
For Calculating the average power of the carrier in the 1
sidebands?
6 For Finding the modulation index? 1 5 Marks
For Finding the peak power delivered to the load? 1
For drawing Block diagram of costas loop 3
7 For writing expressions of costas loop 2 5 Marks
For drawing Block diagram of SSB-SC wave generation 3
8 - - .. 5 Marks
For writing expressions of phase discrimination 2
For drawing Block diagram of VSB wave generation 3
9 5 Marks
For deriving VSB time and frequency expressions . 2
For drawing Block diagram of Armstrong method to
generate NBFM wave 3 K
10 For explanation of block diagram with proper 5 > Marks
expressions
For drawing block diagram of FM demodulation 3
11 5 Marks
For writing operation of PLL 2
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Note: Question paper contains two parts, Part - A and Part - B.
Part-A is compulsory which carries 10 marks. Answer all questions in part-A.

Part-B consists of (21/2) units. Answer any one full question from each unit. Each question carries 5
marks and may have a, b, ¢ sub questions.

SET-I

PART A 5 x2=10
17. What is AGC control and write its function? CO.3 [BTL-1]
18. Compare AM and FM Receivers? CO0.3 [BTL-2]
19. Define Companding? CO4 [BTL-1]
20. Distinguish in between TDM and FDM? CO4 [BTL-4]
21. Write short notes on EYE diagram? CO.5 [BTL-1]

PART B 3 x5=15

22. Draw the block diagram of AM High Level Transmitter and explain each block briefly?

CO.3 [BTL-3]
(OR)
23. Define Sensitivity, Selectivity, fidelity, Image frequency and Image frequency
rejection? CO.3 [BTL-2]
24. Describe the generation and demodulation of PWM with the help of block diagram?
CO4 [BTL-3]
(OR)
25. Explain about the generation of DPCM with suitable diagrams? CO.4 [BTL-3]
26. Draw the block diagram of BPSK Modulation and demodulation? CO.5 [BTL-3]
(OR)

27. Explain the non coherent detection of BFSK signal? CO.5 [BTL-2]
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Note: Question paper contains two parts, Part - A and Part - B.
Part-A is compulsory which carries 10 marks. Answer all questions in part-A.

Part-B consists of (21/2) units. Answer any one full question from each unit. Each question carries 5
marks and may have a, b, ¢ sub questions.

SET-II

PART A 5x2=10
1. What is amplitude limitter and draw its circuit diagram? CO.3 [BTL-1]
2. Define Mixer and explain its operation? CO.3 [BTL-2]
3. Compare PAM, PWM, PPM? CO.4 [BTL-2]
4. Explain the quantizer operation? CO.4 [BTL-2]
5. Write short notes on ISI? CO.5 [BTL-1]

PART B 3 x5=15

6. Draw the block diagram of Superheterodyne FM receiver and explain each block briefly?
CO.3 [BTL-3]

(OR)
7. The RF local oscillator and IF frequencies of an AM receiver are 800kHz ,1255kHz and 455
kHz respectively(Q=120)

1. Determine image frequency?
ii. Determine Image frequency rejection ratio?

CO.3 [BTL-5]
8. Draw the block diagram of AM Low Level transmitter and explain each block briefly?

CO.4 |[BTL-3]

(OR)

9. Describe the generation and demodulation of PAM with the help of block diagram?

COJ4 [BTL-2]
10. Explain about the generation of PCM with suitable diagrams? CO4 [BTL-3]

(OR)

11.Draw the block diagram of BASK modulation and demodulation? CO.5 [BTL-3]
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Note: Question paper contains two parts, Part - A and Part - B.
Part-A is compulsory which carries 10 marks. Answer all questions in part-A.

Part-B consists of (21/2) units. Answer any one full question from each unit. Each question carries 5
marks and may have a, b, c sub questions.

SET-III

PART A 5x2=10
1. Sate the difference between AM and FM transmitter? CO.3 [BTL-1]
2. Write short notes on tracking methods in superheterodyne receiver? CO.3 [BTL-2]
3. What is single polarity and double polarity in PAM? CO4 [BTL-2]
4. Draw the block diagram of Adaptive Delta modulation transmitter and receiver?  CO.4 [BTL-3]
5. State the advantages and disadvantages of QPSK? CO.5 [BTL-1]

PART B 3 x5=15

6. Draw the block diagram of Indirect Modulated FM Transmitter and explain each block briefly?
CO0.3 [BTL-3]
(OR)

7. Draw the block diagram of TRF receiver and the function of each block. ? CO0.3 [BTL-3]

8. Describe the generation and demodulation of PPM with the help of block diagram. CO.4 [BTL-4]

(OR)
9. Explain about the generation of DM with suitable diagrams? CO4 [BTL-3]
10. Discuss different type of noise effects in delta modulation? CO4 [BTL-3]
(OR)

11. Draw the block diagram of BFSK Modulation and demodulation? CO.5 [BTL-3]



Scheme of Evaluation
PART A 5 x2=10

1 . Definition of amplitude limitter (1M), circuit diagram (1M)

\9)

. Define Mixer (1M) ,Its operation (1M)

3. Compare PAM, (0.5M), PWM, (0.5M) and PPM (1M)

N

. Explanation of quantizer (2M)
5 .Definition of ISI (1M) Short notes (1M)
PART B 3 x5=15

6. Draw the block diagram of Superheterodyne FM receiver and explain each  block
briefly?

Block diagram(2M), Processing Explanation for each block(3M)

7. The RF local oscillator and IF frequencies of an AM receiver are 800kHz ,1255kHz and 455
kHz respectively(Q=120)

1)Determine image frequency?

ii)Determine Image frequency rejection ratio?
Determine image frequency (2M), Determine Image frequency rejection ratio (3M)

8. Draw the block diagram of AM Low Level transmitter and explain each block briefly?
Block diagram (2M), Processing Explanation for each block (3M)

9. Describe the generation and demodulation of PAM with the help of block diagram?
Block diagram (2M), Explanation for generation and demodulation (3M)

10. Explain about the generation of PCM with suitable diagrams?
Draw block diagram (2M),Processing Explanation for all blocks(3M)
11. Draw the block diagram of BASK modulation and demodulation?

Draw block diagram for each(2M),Processing Explanation for all blocks(3M)
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52 rs Max. Marks: 75

Answer any Five Questions
All Questions Carry Equal Marks

State and ve Power equation for various AM techniques. [15]
Express the -SC Moth in time-domain and frequency domain and then explain the
same.

‘What is meant by singl modulation? Elaborate. [10+5]

Derive the equation for lain it with neat block diagram. [15]

Explain SSB generation usingp!

Compare different AM Technique [10+5]
Derive and explain the Bessel function for FM.
Compare Direct and Indirect method o gen ; [10+5]

State the Non linear effects of FM.
The maximum frequency deviation is 10 kHz arbsi frequency is 10 kHz. Find
bandwidth using Carson’s rule and Modulation index. [9+6]

Explain Pre-Emphasis and de-emphasis in detail.

Explain SNR enhancement for FM method using a numerical Ex@gpl [7+8]
‘With neat diagram explain super heterodyne receiver in detail.
Compare various pulse modulation techniques. 8+7]
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Max. Marks: 75

Note:{\ Thi ion paper contains two parts A and B.

1.a)

b)

ulsory which carries 25 marks. Answer all questions in Part A.
ists of 5 Units. Answer any one full question from each unit.
1on caggies 10 marks and may have a, b, ¢ as sub questions.

PART-A

(25 Marks)
A modulating si st of a symmetlical triangular wave, which has zero dc
component and pe age 11v. It is used to amplitude modulate a carrier of
peak voltage 10v. Find ulation index? [2]
The antenna current of an ragSmitter is 8 Amps, when only the carrier is sent, but it
increases to 8.93A, when the’ca modulated by a single sine wave. Find percentage
ent when the percent modulation changes to 0.8.

(3]
List the properties of Hilbert Transform. 7 [2]
det

Tllustrate the block diagram for th omy, of SSB-SC signal using phase
discrimination method. [3]
Define modulation index and bandwidth of FVe \ [2]

Compare NBFM and WBFM. [3]

What is meant by Noise? State the different types of N [2]
Explain how noise can be calculated in a communicatio [3]
Define sensitivity and selectivity. [2]
Explain the image frequency rejection of a radio receivel [3]
PART-B
Marks)

Develop the equation of a single tone modulation of AM system powe1
relations.

OR
Explain the principle of operation of Envelope detector used for AM detec
necessary equations. [
Explain the phase discrimination method for generating SSB signal. [10]

OR

Why VSB modulation is used in TV broad casting? Give the VSB filter characteristics
with spectrum. [10]



V 6. What are the different demodulation techniques of FM? Explain the demodulation of F.M

signal with the help of PLL. [10]
OR
’ Formulate the equation for FM wave. Define modulation index, maximum deviation and
d width of a FM signal. [10]
8. xplain about the noise performance of an FM receiver. [10]
OR
9. laafiithe npise performance of SSB-SC receiver and prove its S/N ratio is unity.
[10]
10.  Draw the block’diagram of Superhetrodyne receiver and explain the function of each
block. [10]
OR
11.a) Explain, how a PPM sigha be generated from PWM signal?
b) Compare PAM, P ulse modulation techniques. [5+5]
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ion paper contains two parts A and B.

compulsory which carries 25 marks. Answer all questions in Part A.

s of 5 Units. Answer any one full question from each unit. Each question
arks and may have a, b, ¢ as sub questions.

carries

PART-A
(25 Marks)
l.a)  Define analog Modlat also, list different types of analog modulations.  [2]
b) Define Modulating S ; - and Modulated Signals. [3]
c)  What is Guard band? [2]
d) Compare SSB and VSB. [3]
e)  List the disadvantages of FM'q @ [2]
f)  Inan FM system, if m¢ is doubled byfalving the modulating frequency, what will be the
effect on the maximum deviation? [3]
g) What is threshold effect? [2]
h)  What is pre-emphasis? Why is it used? [3]
i) Illustrate Single and double polarity PAM w3 [2]
j)  Define Sensitivity, Selectivity and image frequ L [3]
PART-B
(50 Marks)

2.a)  With the help of waveforms and spectrum, describe the concept of Amplitude modulation
both in time domain and frequency domain.

b)  Describe the coherent detection of DSB-SB modulated waves. [5+5]
OR
3.a)  With necessary circuit diagram and waveforms, explain how DSB—Ss enerated
using:
1) Balance Modulators and
i1) Ring Modulator.
b) When a broadcast AM transmitter is 50 percent modulated, its antenna curren
What will be current when the modulation depth is increased to 0.9? [
4. Describe the SSB in frequency domain and then explain how to generate SSB modulate
wave using frequency discrimination method. Also, list the advantages of SSB.  [10]
OR

5.a) Describe the VSB in time domain and then explain any one method of generating VSB
modulated wave.
b)  Give the applications of AM-FC and VSB modulation schemes. [6+4]



V 6. What are the different demodulation techniques of FM? Explain the demodulation of F.M

signal with the help of PLL. [10]
OR
’ Formulate the equation for FM wave. Define modulation index, maximum deviation and
d width of a FM signal. [10]
8. xplain about the noise performance of an FM receiver. [10]
OR
9. laafiithe npise performance of SSB-SC receiver and prove its S/N ratio is unity.
[10]
10.  Draw the block"diagram of Superhetrodyne receiver and explain the function of each
block. [10]
OR
11.a) Explain, how a PPM signa be generated from PWM signal?
b) Compare PAM, P ulse modulation techniques. [5+5]
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