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COURSE PLAN
	Name of the Faculty
	

	Designation/Department
	ASSISTANT PROFESSOR / ECE

	Course Code/Name
	U20EC501 / TRANSMISSION LINES AND WAVEGUIDES

	Year/Section/Department
	III / A / ECE

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

	Total Contact Hours Required
	60


Syllabus:
	UNIT I/ TRANSMISSION LINE THEORY 
	12

	General theory of Transmission lines - the transmission line - general solution - The infinite line - Wavelength, velocity of propagation - Waveform distortion - the distortion-less line - Loading and different methods of loading - Line not terminated in Z0 - Reflection coefficient - calculation of current, voltage, power delivered and efficiency of transmission - Input and transfer impedance - Open and short circuited lines - reflection factor and reflection loss.

	UNIT II/ HIGH FREQUENCY TRANSMISSION LINES
	12

	Transmission line equations at radio frequencies - Line of Zero dissipation - Voltage and current on the dissipation-less line, Standing Waves, Nodes, Standing Wave Ratio - Input impedance of the dissipation-less line - Open and short circuited lines - Power and impedance measurement on lines - Reflection losses - Measurement of VSWR and wavelength.

	UNIT III/ IMPEDANCE MATCHING IN HIGH FREQUENCY LINES
	12

	Impedance matching: Quarter wave transformer - Impedance matching by stubs - Single stub and double stub matching - Smith chart - Solutions of problems using Smith chart - Single and double stub matching using Smith chart.

	UNIT IV/ WAVEGUIDES
	12

	General Wave behavior along uniform guiding structures – Transverse Electromagnetic Waves, Transverse Magnetic Waves, Transverse Electric Waves – TM and TE Waves between parallel plates. Field Equations in rectangular waveguides, TM and TE waves in rectangular waveguides, Bessel Functions, TM and TE waves in Circular waveguides.

	UNIT V/ FILTERS
	12

	The neper - the decibel - Characteristic impedance of Symmetrical Networks – Current and voltage ratios - Propagation constant - Properties of Symmetrical Networks – Filter fundamentals – Pass and Stop bands. Behavior of the Characteristic impedance. Constant K Filters - Low pass, High pass band, pass band elimination filters - m -derived sections – Filter circuit design – Filter performance – Crystal Filters.


Objective:

	· To introduce the various types of transmission lines and its characteristics.
· To give thorough understanding about high frequency line, power and impedance measurements.
· To impart technical knowledge in impedance matching using smith chart.
· To introduce passive filters and basic knowledge of active RF components.
· To get acquaintance with RF system transceiver design.


Text Book: 
	T1: John D Ryder, “Networks, lines and fields”, 2nd Edition, Prentice Hall India, 2015.


Supplementary Book: 

	S1: N. Khadar Basha and A. Yogeshwaran, “Transmission Lines and RF Systems”, Charulatha Publications. (UNIT I-IV).


Website:

	W1:https://www.tutorialspoint.com/microwave_engineering/microwaveengineering transmission lines.htm
W2:https://padeepz.net/ec8651-notes-transmission-lines-and-rf-systems-regulation-2017-anna-university/ 


Online Mode of Study:
	NPTEL:
· https://nptel.ac.in/courses/117/101/117101056/
· https://nptel.ac.in/courses/108/106/108106157/ 


Course Plan:

	Topic No.
	Topic
	Reference Detail
	Page Number
	Mode of teaching
	Number of Periods Required
	Cumulative Period

	UNIT I - TRANSMISSION LINE THEORY (12)

	1
	General theory of Transmission lines, the transmission line 
	T1
	236-240
	BB
	1
	1

	2
	General Solution
	T1
	236-240
	BB
	3
	4

	3
	The infinite line, 

Wavelength, velocity of propagation 
	T1
	240-245
	BB
	2
	6

	4
	Waveform distortion - the distortion-less line
	T1
	245-250
	BB
	1
	7

	5
	Loading and different methods of loading
	T1
	250-251
	BB
	2
	9

	6
	Line not terminated in Z0 - Reflection coefficient, calculation of current, voltage, power delivered and efficiency of transmission
	T1
	256-260
	BB
	1
	10

	7
	Input and transfer impedance 
	T1
	295-299
	BB
	1
	11

	8
	Open and short circuited lines, reflection factor and reflection loss 
	T1
	264-274
	BB
	1
	12

	Outcome of Unit I:

CO1: Explain the basic characteristics of transmission lines and its losses

	UNIT II - HIGH FREQUENCY TRANSMISSION LINES (12)

	9
	Transmission line equations at radio frequencies
	T1
	278-282
	BB
	1
	13

	10
	Line of Zero dissipation
	T1
	282-285
	BB
	1
	14

	11
	Voltage and current on the dissipation-less line
	T1
	285-290
	BB
	2
	16

	12
	Standing Waves, Nodes, Standing Wave Ratio
	T1
	291-295
	BB
	2
	18

	13
	Input impedance of the dissipation-less line
	T1
	295-299
	BB
	1
	19

	14
	Open and short circuited lines
	T1
	295-299
	BB
	1
	20

	15
	Power and impedance measurement on lines, 

Reflection losses
	T1
	299-302
260-264
	BB
	2
	22

	16
	Measurement of VSWR and wavelength
	T1
	267-274
	BB
	2
	24

	Outcome  of Unit II:

CO2: Analyze signal propagation at Radio Frequencies of High Frequencies

	UNIT III - IMPEDANCE MATCHING IN HIGH FREQUENCY LINES (12)

	17
	Impedance matching
	T1
	305-307
	BB
	1
	25

	18
	Quarter wave transformer
	T1
	305-307
	BB
	2
	27

	19
	Impedance matching by stubs 
	T1
	312-323
	BB
	2
	29

	20
	Single stub and double stub matching
	T1
	244-247
	BB
	3
	32

	21
	Smith chart - Solutions of problems using Smith chart
	T1
	331-337
	BB
	3
	35

	22
	Single and double stub matching using Smith chart.
	T1
	223-240
	BB
	1
	36

	Outcome  of Unit III:

CO3: Analyze impedance matching by stubs using smith charts.

	UNIT IV – WAVEGUIDES (12)

	24
	General Wave behavior along uniform guiding structures
	T1
	470-472
	BB
	2
	38

	25
	TEM Waves
	T1
	177-179
	BB
	1
	39

	26
	TM Waves
	T1
	177-179
	BB
	1
	40

	27
	TE Waves
	T1
	177-179
	BB
	1
	41

	28
	TM and TE Waves between parallel plates
	T1
	474-478
	BB
	1
	42

	29
	Field Equations in rectangular waveguides
	T1
	479-480

180-182
	BB
	2
	44

	30
	TM and TE waves in rectangular waveguides, 
	T1
	500-504

245 -248
	BB
	1
	45

	31
	Bessel Functions
	T1
	505-510
	BB
	1
	46

	32
	TM in Circular waveguides
	T1
	527-529
	BB
	1
	47

	33
	TE Waves in Circular waveguides
	T1
	529-532
	BB
	1
	48

	Outcome  of Unit IV:

CO4: Analyze the characteristics of TE and TM waves in various waveguides.

	UNIT V – FILTERS (12)

	34
	The neper - the decibel - Characteristic impedance of Symmetrical Networks
	T1
	138-145
	BB
	1
	49

	35
	Current and voltage ratios - Propagation constant,
	T1
	146-147
	BB
	1
	50

	36
	Properties of Symmetrical Networks – Filter fundamentals Pass and Stop bands
	T1
	149-154
	BB
	1
	51

	37
	Behaviour of the Characteristic impedance
	T1
	155-156
	BB
	1
	52

	38
	Constant K Filters - Low pass, High pass band, pass band elimination filters
	T1
	157-161

174-180
	BB
	4
	56

	39
	m -derived sections
	T1
	162-167
	BB
	1
	57

	40
	Filter circuit design
	T1
	181-182
	BB
	1
	58

	41
	Filter performance
	T1
	183-185
	BB
	1
	59

	42
	Crystal Filters
	T1
	186-187
	BB
	1
	60

	Outcome  of Unit V:

CO5: Explain the various types of filters.
CO6: Evaluate the resonance frequency of cavity resonators and the associated modal field.


Course Outcome:

	At the end of course: Students should be able to do:

CO1: Explain the basic characteristics of transmission lines and its losses
CO2: Analyze signal propagation at Radio Frequencies of High Frequencies
CO3: Analyze impedance matching by stubs using smith charts.
CO4: Analyze the characteristics of TE and TM waves in various waveguides.
CO5: Explain the various types of filters.

CO6: Evaluate the resonance frequency of cavity resonators and the associated modal field.


Course Outcome Vs Program Outcome Mapping:
	COs
	PO1
	PO2
	PO3
	PO4
	PO5
	PO6
	PO7
	PO8
	PO9
	PO10
	PO11
	PO12
	PSO1
	PSO2

	CO1
	3
	3
	3
	3
	2
	2
	-
	1
	-
	2
	-
	2
	3
	2

	CO2
	2
	3
	2
	3
	2
	1
	-
	1
	-
	1
	-
	1
	2
	2

	CO3
	2
	2
	3
	2
	1
	1
	-
	1
	-
	2
	-
	1
	3
	1

	CO4
	3
	2
	2
	2
	1
	2
	-
	1
	-
	1
	-
	2
	2
	1

	CO5
	2
	3
	3
	3
	2
	2
	-
	-
	-
	1
	-
	1
	2
	2

	CO6
	3
	3
	2
	3
	1
	2
	-
	-
	-
	2
	-
	2
	3
	1

	AVG
	2.5
	2.67
	2.5
	2.67
	1.5
	1.67
	-
	1
	-
	1.5
	-
	1.5
	2.5
	1.5


Content beyond Syllabus:

	· Half wave line
· 1/8 wave line


* Note (Assignment):

· 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 Common.

Internal Evaluation Components:

	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)
	6: Calculation of Current, Voltage, power delivered and efficiency of transmission – Problems#
8: Open and short circuited lines, reflection factor and reflection loss
	CO1

	
	2
	* Assignment – Poster Presentation /  PPT (20)
	12: Standing Waves, Nodes, Standing Wave Ratio
16: Measurement of VSWR and wavelength
	CO2

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

	
	3
	* Seminar (20)
	17: Impedance matching
18: Quarter wave transformer
20: Single stub and double stub matching
	CO3

	
	4
	Case Study Report (20)
	25 & 33: Comparison of TE, TM and TEM in Rectangular and Circular Waveguides
	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)
	--
	--


Topic No.6. Calculation of Current, Voltage, power delivered and efficiency of transmission – Problems#
1. A parallel wire transmission line is having the following line parameters at 5 KHz. Series resistance (R = 2.59 m(/m), Series inductance (L = 2(H/m), Shunt Conductance (G = 0 mho/m), capacitance between the conductors (C = 5.56 nF/m). Find the characteristic impedance, attenuation constant, phase shift constant, velocity of propagation and wavelength.

2. A transmission line has the following constants R=10.4(, L=3.66mH, C=0.00835(F and G=0.08(mhos. Calculate its characteristic impedance, attenuation and phase constant and phase velocity for the frequency of 1 KHz.

3. A transmission line has L=10 mH/m, C = 10-7F/m, R= 20 (/m and G =10-5 mho/m. Find the input impedance at a frequency of (5000/2() Hz, if the line is very long.

4. At a frequency of 80MHz, a lossless transmission line has a characteristic impedance of 300( and wavelength of 2.5m. Find L and C.

5. A lossless transmission line has a shunt capacitance of 100pF/m and a series inductance of 4 (H/m. Calculate the characteristic impedance.
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

	
	
	
	
	


Google Class Code Details:
Class Name: 
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

	
	37
	23
	-
	-
	-
	-
	20
	40
	-
	-
	-
	-

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

	
	-
	-
	37
	23
	-
	-
	
	
	
	-
	-
	-

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

	
	20
	20
	20
	20
	10
	10
	
	
	
	-
	-
	-
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