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Module Title Analog Communications IQdul Delivery
Module Type Core Theory
~
CET2204 4 O Lecture™s

Module Code v Lab”
ECTS Credits 5 + Tutorial

~ & O Practical
SWL (hr/sem) 150 ['Seminar
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Module Level 2 Semester of D‘oli"eD 4
[N
Administering Department CET e EETCH
Module Leader Hamood Shehab Hamid e-mail ‘“‘ drlamood@mtu.edu.iq
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Module Leader’s Acad. Title ASSt.Professor Modulé Leadler’s Qualification Ph.D.

Module Tutor

Dr. Maryam Khalifa AbBolth.4

Maryam.khalifa@mtu.edu.iq

Peer Reviewer Name

Alhamzah Taher
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alhamza_tm@mtu.edu.iq
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Prerequisite module CET2105 Semester 3
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Co-requisites module None Semester
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Module Aims, Learning Outcomes and Indicative Contents
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Module Aims
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1. Understanding the modulation and de-modulation
Viewing and knowledge Amplitude modulation and Frequency
modulation.

3. Analyzing the advantage and disadvantage of AM over FM.

4. Analyzing the generation and detection each™of. AM and FM.

5. To develop problem solving skills and understandiﬁg of PM equations

Module Learning
Outcomes
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1. Recognize Basic Principles of modulationéand de-modulgtl“on

2. Explain the Need for Modulation. y
3. Define a Carrier Wave, Raflia Fr@auency Spectim, Sound and Radio
Broadcasting ~

4. Identify Amplitude Modulatien, Percent,Modulation, Upper and Lower
Sidebands

5. Explain Methods of Modul&tiéh. .

6. Mathematical Analysis of‘aModulated Carrier Wave

7. Discuss forms of Amplitude Modulgﬂon and Methods of Amplitude
Modulation.

8. Describe the Power Relation in an A" Wave.

9. Identify modulating®Amplifier Gireuit: AM- Transmitter & Radio Receiver
Essential Parametgr"

10. Explainthe AM generation~aef SSB, DSB-SC balanced modulators (Cowan
&Ring). ~

11. Summarizg” various demadulation type of AM Signal: AM-Detector
(Envelope & SynchronouS)#

12. Identifythe Frequency®Modulation Process: Modulation Index, Deviation
Ratio, Pergcerit Modulation and FM Sidebands.

13. Discuss the relatiofiship between the modulation index and number of
sidebands:

14:4ist the variousftypes of generation of FM (the direct method and indirect
mgthod) & demedulation or detection.

45 S1dentify the comparison between AM and FM.

16. Discuss Principles of FM Receiver: FM Discriminator (Foster —Seeley
&Ratio Detector).

17. Explain the Phase modulation (PM) Definition.

18.Discus the PM equation and PM wave forms

Indicative Contents
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Indicative content includes the following.

Part A -MODULATION AND DEMODULATION: Need for Modulation,.
Define a Carrier Wave, Radio Frequency Spectrum, Sound and Radio
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Broadcasting. (20 hr)

Part B- Amplitude Modulation: Percent Modulation, Upper and Lower
Sidebands , Methods of Modulation , Mathematical Analysis of a Modulated
Carrier Wave, forms of Amplitude Modulation and Methods of Amplitude
Modulation, Power Relation in an AM Wave,. Identify modulating Amplifier
Circuit: AM- Transmitter & Radio Receiver Essential Parameter, The AM
generation of SSB, DSB-SC balanced modulaters™(Cowan &Ring),
demodulation type of AM Signal: AM-Detector (Envelope & Synchronous) (
30hr)

Part _C Frequency Modulation Process: Modulatiendtndex, Deviation Ratio,
Percent Modulation and FM Sidebands, Sthe LeTationship between the
modulation index and number of sidebands, generation of FM (the direct
method and indirect method) & demodulation or detection, the comparison
between AM and FM, FM Receiver :FM DiSeriminator (Faster,—Seeley &Ratio
Detector), the Phase modulation (PM) Definison and thé R\fjequation and PM

wave forms.(24 hr) y v
~
~

~
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The main strategy that will be@adopted in delivering this module is to
encourage ‘students’ participation in the exercises, while at the same
time refinfhg*and expanding their critical thinking skills. This will be

Strategies
8l achieved through classes, interactive tutorials and by considering type
1"t simple experiments involving some sampling activities that are
S intéresting ta.the stddents.
~
~
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Structured SWL (h/;e k¢ 24 Structured SWL (h/w) -
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Unstructured SWL (h/sem) 26 Unstructured SWL (h/w) 6.5
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Total SWL (h/sem) 150
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Module Evaluation
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Time/Nu . Relevant Learning
Weight (Marks) Week Due
mber Outcome
Quizzes 2 10% (10) 5,10 \Q#l-(a, LO #6-11
Formative Assignments 2 10% (10) 2,12 ' #1-12
assessment Projects / Lab. 1 10% (10) Contin
Report 1 10% (10) L13 LO #1-14
Summative Midterm Exam 2 hr 10% (10) ¢ LO#1-7
assessment Final Exam 4hr 50% (50) NG All
Total assessment 100% (100 Marks) : -
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Delivery Plan (Weekly Syllabus)
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Material Covered

MODULATION AND DEMODULATION: Forms of Amplitude Modulation , Methods of
Week 1 Amplitude Modulation

Week 2 Carrier Wave, Radio Frequency Spectrum, Sound, Radio Broadcastin

Week 3 Need for Modulation, ¢ .

Methods of Modulation: | 4

Week 4 \

Amplitude Modulation

BEEE Percent Modulation, Upper and Lower Sidebands,

)
.
.

Week 6 Mathematical Analysis of a Modulated Carrier Wave

Week 7 Power Relation in an AM Wave,

Modulating Amplifier Circuit: AM- Transmi

Week 8
Week 9 Radio Receiver Essential Parameter 'y
Week 10 Generation of SSB, DSB-SC Balanced M

Demodulation of AM Signal: AM-Detect

Frequency Modulation: Modulation |
e £ bands Py

ee FM Receiver :FM Discriminato edg(&Ratio Detector),
Week 12 | Modulation Index and Num [ of Side ba
Demodulation or Detegti omparison bétween AM and FM, The Four Fields of FM

Week 13 | FM Generation (Dire irect Met

i initiony 7
Week 14 | Phase moduWMf Deﬂr?
.

Week1s | °M equation a PM wave forms

Week 16 | Preparatory week before the final Exam
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Delivery Plan (Weekly Lab. Syllabus)

Material Covered
Week1 | Lab 1: Methods of Modulation Process and why modulation
Week2 | | ah2: Demodulation methods Process and detection.
Week3 | | ah 3:Methods of Amplitude Modulation
Week 4 | Lab4: Calculating the time and a frequency of carrier wave ~
~
Lab 5: Calculating of Index Modulation AM and Percent Modulation.
Week 5
b.. i
Week 6 | Lab 6:Calculating of Upper and Lower Side bands freqéen€ies of AM 4
Week 7 Lab 7: Modulation AM wave. v
Week 8 | Lab 8:Calculating power content of AM ” 4
Week 9 Lab 9: DE-modulation wave of AM
Week 10 | Lab 10:Frequency modulation Process y S
Week 11 | Lab 11:Calculating the maximum and minL[rTum frequenty
Week 12 | Lab 12: Calculating carrier frequency efsFM i
Week 13 | Lab 13: Index Modulation and Per€egt Modulation of FM
Week 14 | Lab 14: Modulation wave of FM
Week 15 | Lab 15: De-Modulation wave of FM S
Learniﬁg and Teachiing Resources
u.ug)lﬁ\} ela_“d‘ JJLAAA
P Available in the
Text
4 Library?
PrinCiples of Communig¢ation Systems By J.S.Chitode, First
Edition-2007
Required Texts M@dern Digital and Analog Communication Systems ,By Yes
B.P.Lathi OXFORD
Analog and Digital Communications, By Schaum Second
Edition
Recommended Texts | Data Communications and Networking, By Behrouz A. No

Forouzan, Fifth Edition

Websites
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Grading Scheme

Group Grade il Marks (%) | Definition

A - Excellent kil 90 - 100 Outstanding Performance

B - Very Good [RENRTEN 80-89 Above average with some errors
(S:;fefgoc)iroup C - Good RTEN 70-79 Sound work with*notable errors

D - Satisfactory das 5ia 60 - 69 Fair but with majofishortcomings

E - Sufficient J e 50-59 Work mets minimum criteria
Fail Group FX - Fail (Aadlaall 08) i ) | (45-49) More work regﬁired but credit awarded
(0-49) F - Fail l (0-44) Considérablé amount of work required

- \ 4

Note: Marks Decimal places above or below 0.5 will be rounded to the highebor lower fullimark (for example a
mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded £o~54. The University has a policy NOT
to condone "near-pass fails" so the only adjustment to marks awarded{by the originaldmarker(s) will be the

automatic rounding outlined above.
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