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	Name of the Faculty
	Mrs.M.NOORJAHAN

	Designation/Department
	ASSISTANT PROFESSOR

	Course Code/Name
	U20EC601/Antenna and wave propagation

	Year/Section/Department
	III/A/ECE

	Credits Details
	L:3
	T: 1
	P: 0
	C:4

	Total Contact Hours Required
	60


Syllabus:

	UNIT I     BASICS OF ANTENNAS & WIRE ANTENNAS
	No. of Periods 12

	Basics of Antennas: Introduction, Basic Antenna Parameters – Radiation Patterns, Beam Area, Beam Efficiency, Radiation Intensity, Directivity-Gain-Resolution, Effective Apertures, Effective Height. Field Zones, Front-to-back Ratio.  

Basics of Antennas & Wire Antennas: Radiation from Small Electric Dipole, Quarter Wave Monopole and Half Wave Dipole, Method of Pattern Multiplication. 

	UNIT II     HIGH FREQUENCIES (VHF,UHF) AND MICROWAVE ANTENNAS – I
	No. of Periods 12

	Arrays with Parasitic Elements, Yagi-Uda Array, Folded Dipoles and their Characteristics, Helical Antennas –Axial and Normal Modes of operation, Slot antenna & its pattern, Babinet‟s principle and complementary antennas, impedance of slot antennas. Horn Antennas – Types, Fermat‟s Principle, Optimum Horns, Design Considerations of Pyramidal Horns, Illustrative Problems. Lens Antennas - Introduction, Geometry of Non-metallic Dielectric Lenses, Zoning, Tolerances, Applications. 

	UNIT III    HIGH FREQUENCIES (VHF,UHF) AND MICROWAVE ANTENNAS – II
	No. of Periods 12

	Broadband antenna, Frequency independent antenna-log periodic antennas. Microstrip Antennas – Introduction, Features, Advantages and Limitations, Rectangular Patch Antennas – Geometry and Parameters, Characteristics of Microstrip Antennas. Reflector Antennas – Introduction, Flar Sheet and Corner Reflectors, Paraboloidal Reflectors – Geometry, Pattern Characteristics, Feed Methods, Reflector Types – Related Features, Illustrative Problems.

	UNIT IV   RADIO WAVE PROPAGATION
	No. of Periods 12

	Modes of propagation, Ground Wave Propagation, Structure of troposphere and ionosphere, Characteristic of Ionospheric layers, Sky wave propagation, Definitions for Virtual height, MUF and Skip distance, OWF, Fading, ionospheric absorptions, Multi-hop propagation, Space wave propagation and Super refraction.

	UNIT V ANTENNA MEASUREMENTS &ANTENNAS FOR SPECIAL APPLICATIONS
	No. of Periods 12

	Antenna Measurements: Introduction, Concepts - Reciprocity, Near and Far Fields, Coordinate System, Sources of Errors. Patterns to be Measured, Pattern Measurement Arrangement, Directivity Measurement, Gain Measurements.  

Antennas for special applications: Antennas design consideration for satellite communication, antenna for terrestrial mobile communication systems, Military application .


Objective:

	· To understand the concept of radiation, antenna definitions and significance of antenna parameters, to derive and analyze the radiation characteristics of thin wire dipole antennas. 

· To analyze the characteristics of UHF, VHF and Microwave Antennas, their requirements, specifications, characteristics and design relations.
· To understand the concepts and set-up requirements for microwave measurements, and familiarize with the procedure to enable antenna measurements.

· To define and distinguish between different phenomenon of wave propagation (ground wave, space wave and sky wave), and estimate their characteristics, identifying their profiles and parameters involved.


Text Book:

	T1: C.A. Balanis, “Antenna Theory”,  Wiley 4th Edition 2015. 

T2: E.C. Jordan and K.G. Balmain, “Electromagnetic Waves and Radiating Systems”, PHI, 2nd ed. 2000


Reference Book: 

	R1: K.D. Prasad, Satya Prakashan, Antennas and Wave Propagation, Tech India Publications, New Delhi, 2008. 

R2: J.D. Kraus, R.J. Marhefka and Ahmad S. Khan,  Antennas and Wave Propagation, Mc Graw Hill Education, New Delhi, 4thed., (Special Indian Edition), 2010. 

R3:  Sisir K Das, Antenna and Wave Propagation, MCH,2012. 


Supplementary Book:

	S1: Amsaveni, “Antenna and Wave propagation”, Suchithra Publications. (UNIT I-V).


Website:

	W1: http://studentsfocus.com/ec6602-antenna and wave propogation notes-anna university
W2:http://www.youtube.com/watchv=MiGENUTJTEpk
W3: http://www.wtec.org/loyola/wireless/chapter06.pdf


Online Mode of Study (if Any):

	· http://nptel.ac.in/keyword_search_results.php?word=antennas
· http://nptel.ac.in/courses/117103063



Course Plan:

	Topic Number
	Topic
	Reference Detail
	Page Number
	Mode of teaching
	Number of Periods Required
	Cumulative Period

	UNIT I-   BASICS OF ANTENNAS & WIRE ANTENNAS

	1
	Introduction, Basic Antenna Parameters – Radiation Patterns
	T1
	27
	BB
	1
	1

	2
	Beam Area, Beam Efficiency
	T1
	42
	BB
	1
	2

	3
	Directivity - Gain Resolution
	T1
	43
	BB
	1
	3

	4
	Effective Apertures, Effective Height. 
	T1
	65
	BB
	1
	4

	5
	Field Zones, Front-to-back Ratio.  
	R2
	39
	BB
	1
	5

	6
	Basics of Antennas & Wire Antennas:
	T1
	162
	BB
	1
	6

	7
	Radiation from Small Electric Dipole
	T1
	163-164
	BB
	1
	7



	
	
	
	
	
	1
	8



	8
	Quarter Wave Monopole 
	R3
	115-117
	BB
	1
	9

	9
	Half Wave Dipole
	T1
	182-184
	BB
	1
	10



	
	
	
	
	
	1
	11



	10
	Method of Pattern Multiplication
	R1
	611-613
	BB
	1
	12

	Outcome of Unit I: 

CO1: Identify and measure the basic antenna parameters.

	UNIT II      HIGH FREQUENCIES (VHF,UHF) AND MICROWAVE ANTENNAS – I

	        11
	Arrays with Parasitic Elements, 
	R1
	777
	BB
	1
	13

	12
	Yagi-Uda Array
	R1
	777-781
	PPT
	1
	14

	13
	Folded Dipoles and their Characteristics
	R1
	773-777
	BB
	1
	15

	14
	Helical Antennas
	R1
	791
	BB
	1
	16

	15
	Axial and Normal Modes of operation
	R1
	792-796
	BB
	1
	17

	16
	Slot antenna & its pattern
	R1
	801-808
	BB
	1
	18

	17
	Babinet‟s principle and complementary antennas,
	T1
	697-700
	BB
	1
	19

	18
	Impedance of slot antennas
	R1
	808
	BB
	1
	20

	19
	Horn Antennas – Types, Fermat‟s Principle, Optimum Horns,
	T1
	739-755
	PPT
	1
	21

	20
	Design Considerations of Pyramidal Horns, Illustrative Problems.
	T1
	769-782
	BB
	1
	22

	21
	Lens Antennas - Introduction, Geometry of Non-metallic Dielectric Lenses,
	R1
	839-842
	BB
	1
	23

	22
	Zoning, Tolerances, Applications.
	R1
	842
	BB
	1
	24

	Outcome of Unit  II: 

CO2: Explain the radiation through antenna and identify different types of antennas based on frequency.  

	UNIT III      HIGH FREQUENCIES (VHF,UHF) AND MICROWAVE ANTENNAS – II

	23
	Broadband antenna
	T1
	566-600
	BB
	1
	25

	24
	Frequency independent antenna
	T1
	619-620
	BB
	1
	26

	25
	Log periodic antennas.
	T1
	620-636
	BB
	1
	27

	26
	Microstrip Antennas-

Introduction
	T1
	811-815
	BB
	1
	28

	27
	Features, Advantages and Limitations
	T1
	811-815
	BB
	1
	29

	28
	Rectangular Patch Antennas – Geometry and Parameters,
	T1
	816-840
	BB
	1
	30

	29
	Characteristics of Microstrip Antennas.
	T1
	816-840
	BB
	1
	31

	30
	Reflector Antennas – Introduction
	T1
	883
	BB
	1
	32

	31
	Flat Sheet and Corner Reflectors
	T1
	883-884
	BB
	1
	33

	32
	Paraboloidal Reflectors  Geometry
	T1
	884-886
	BB
	1
	34

	33
	Pattern Characteristics, Feed Methods
	T1
	886-890
	BB
	1
	35

	34
	Reflector Types – Related Features, Illustrative Problems
	T1
	890-893
	BB
	1
	36

	Outcome  of Unit III:

CO3:  Design and analyze wire and aperture antennas.

	UNIT IV   RADIO WAVE PROPAGATION

	35
	Modes of propagation, Ground Wave Propagation
	R1
	1106-1112
	BB
	1
	37

	36
	Structure of troposphere 
	R1
	1114
	BB
	1
	38

	37
	Structure of Ionospheric layers
	R1
	1115-1116
	BB
	1
	39

	38
	Characteristic of Ionospheric layers
	R1
	1117-1119
	BB
	1
	40

	39
	Sky wave propagation
	R1
	1119-1122
	BB
	1
	41

	40
	Definitions for Virtual height
	R1
	1136-1138
	BB
	1
	42

	41
	MUF and Skip

distance
	R1
	1139-1144
	BB
	1
	43

	42
	OWF, Fading
	R1
	1145-1146
	BB
	1
	44

	43
	Ionospheric absorptions
	R1
	1151-1152
	BB
	1
	45

	44
	Multi-hop propagation
	R1
	1152
	BB
	1
	46

	45
	Space wave propagation
	R1
	1152-1160
	BB
	1
	47

	46
	Super refraction
	R1
	1160-1162
	BB
	1
	48

	Outcome of Unit IV:

CO4: Design and analyze matching and feeding networks for antennas
CO5: Identify the characteristics of radio-wave .

	UNIT V        ANTENNA MEASUREMENTS &ANTENNAS FOR SPECIAL  APPLICATIONS

	45
	Antenna Measurements : Introduction, Concepts - Reciprocity
	R2
	803-805
	BB
	1
	49

	46
	Near and Far Fields, Coordinate System
	R2
	806-810
	BB
	1
	50

	51
	Sources of Errors
	R2
	811-814
	BB
	1
	51

	52
	Patterns to be Measured
	R1
	848-849
	BB
	1
	52

	53
	Pattern Measurement Arrangement
	T1
	1021-1027
	BB
	1
	53

	54
	Directivity

Measurement
	T1
	1034-1035
	BB
	1
	54

	55
	Gain Measurements
	T1
	1028-1033
	BB
	1
	55

	56
	Antennas for special applications: Antennas design consideration for satellite communication
	R2
	725-728
	PPT
	1
	56



	
	
	
	
	
	1
	        57

	57
	Antenna for terrestrial mobile communication systems
	R2
	758-762
	BB
	1
	58



	
	
	
	
	
	1
	59

	58
	Military application
	R2
	771
	PPT
	1
	60

	Outcome  of Unit V:
CO6:  Analyze the different Antenna parameter Measurement techniques.


Course Outcome:

	At the end of course:

Students should be able to do:

CO1:  Identify and measure the basic antenna parameters.

CO2: Explain the radiation through antenna and identify different types of antennas based on frequency.  

CO3: Design and analyze wire and aperture antennas.

CO4: Design and analyze matching and feeding networks for antennas. 

CO5: Identify the characteristics of radio-wave Propagation.
CO6: Understand the knowledge on special antennas.



Course Outcome Vs Program Outcome Mapping:

	CO
	PO1
	PO2
	PO3
	PO4
	PO5
	PO6
	PO7
	PO8
	PO9
	PO10
	PO11
	PO12
	PSO1
	PSO2

	CO 1
	3
	3
	2
	2
	2
	2
	-
	-
	3
	2
	2
	-
	1
	2

	CO 2
	   2
	2
	3
	2
	3
	2
	-
	-
	2
	3
	1
	-
	    2
	3

	CO 3
	3
	2
	2
	1
	3
	1
	-
	-
	3
	3
	1
	1
	1
	2

	CO 4
	2
	3
	2
	1
	2
	2
	-
	-
	3
	2
	2
	2
	2
	1

	CO 5
	2
	2
	3
	2
	3
	1
	-
	-
	2
	3
	1
	-
	1
	2

	CO 6
	3
	3
	2
	2
	3
	2
	-
	-
	2
	3
	2
	2
	1
	2

	Avg
	3
	3
	3
	2
	3
	2
	-
	-
	3
	3
	2
	1
	2
	2


Content beyond Syllabus:

	· Antenna Arrays
· Travelling wave antenna-rhombic antenna.


	Webportal
	Assignment
	Components
	Topic Number with Topic / Unit Details
	Relevance to CO

	Webportal 1
	--
	Assessment – I (60)
	Unit I and II
	 CO 1 & CO2

	
	1
	Assignment – Handwritten (20)
	5.Field Zones, Front-to-back Ratio. 
8.Quarter wave monopole antenna 
12.Method of Pattern Multiplication
	CO1

	
	2
	Assignment – Poster Presentation /  PPT (20)
	12.Yagi-Uda Array

16. Slot antenna & its pattern 
22. Zoning, Tolerances, Applications.
	CO2

	Webportal 2
	--
	Assessment – II (60)
	Unit III and IV
	CO3 & CO4

	
	3
	 *Seminar (20)
	25.Log periodic antenna.

28.Rectangular Patch Antennas – Geometry and Parameters.
30.Reflector Antennas.
	CO3

	
	4
	Case Study Report (20)
	39.Sky wave propagation 

42.OWF, Fading
	CO4


	Webportal 3
	--
	Model Exam (75)

	Unit I to V
	CO1 to CO6

	
	5
	MCQ (15)

	Unit I to V
	CO1 to CO6

	
	--
	Course Attendance (10)

	--
	--


Note:
· Seminar contents should be of minimum 8 pages.

· PPT contents should be of minimum 24 slides.

· Each students Seminar and PPT should not be in Unique.
Google Class Code Details:
Class Name: 
https://classroom.google.com/c/NzQ1Njk0NTU4OTAw?cjc=dl4s6yp
Submission Details:

	Phase 1(Before AT 1)
	Phase 2 (Before AT 2)
	Phase 3 (Model)

	Assignment 1
	Assignment 2
	Assignment 3
	Assignment 4
	Assignment 5

	
	
	
	
	


PLAN OF ASSESSMENT TEST –DISTRIBUTION OF MARKS:

	TEST
	CO- MARK WISE DISTRIBUTION
	BLOOM’S LEVEL MARK WISE DISTRIBUTION

	AT-1
	CO1
	CO2
	CO3
	CO4
	CO5
	CO6
	BTL1
	BTL2
	BTL3
	BTL4
	BTL5
	BTL6

	
	
	
	
	
	
	
	
	
	
	
	
	

	AT-2
	CO1
	CO2
	CO3
	CO4
	CO5
	CO6
	BTL1
	BTL2
	BTL3
	BTL4
	BTL5
	BTL6

	
	
	
	
	
	
	
	
	
	
	
	
	

	MODEL
	CO1
	CO2
	CO3
	CO4
	CO5
	CO6
	BTL1
	BTL2
	BTL3
	BTL4
	BTL5
	BTL6
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