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COURSE PLAN (2024-2025 ODD SEMESTER)
	Name of the Faculty
	

	Designation/Department
	ASSISTANT PROFESSOR

	Course Code/Name
	U20EC702/MICROWAVE THEORY AND CIRCUITS

	Year/Section/Department
	IV/A/ECE

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

	Total Contact Hours Required
	60


Syllabus:

	                              UNIT I     MICROWAVE PASSIVE COMPONENTS
	No. of Periods 12

	Microwave frequency range - significance of microwave frequency range - important properties & applications of microwaves. Microwave junctions -Tee junctions -Magic Tee - Rat race - Corners - bends and twists - Directional couplers - two hole directional couplers- Ferrites - Termination - Gyrator- Isolator - Circulator - Attenuator - Phase changer – S Matrix for microwave components – Cylindrical cavity resonators. Filter design by insertion loss method-Butterworth and Chebyshev Filters. 

	     UNIT II    MICROWAVE SEMICONDUCTOR DEVICES
	No. of Periods 12

	Microwave semiconductor devices- operation - characteristics and application of BJTs and FETs Principles of tunnel diodes - Varactor and Step recovery diodes – Transferred Electron Devices -Gunn diode, Avalanche Transit time devices- Reed diode, IMPATT and TRAPATT devices. Parametric devices -Principles of operation - applications of parametric Amplifier– Microwave monolithic integrated circuit (MMIC) - Materials and fabrication Techniques.

	        UNIT III   MICROWAVE TUBES AND MEASUREMENTS
	No. of Periods 12

	Microwave tubes- High frequency limitations - Principle of operation of Multicavity Klystron, Reflex Klystron, Traveling Wave Tube and Magnetron. Microwave measurements– power, wavelength, impedance, SWR, attenuation, Q and Phase shift.

	      UNIT IV   IMPEDANCE MATCHING AND AMPLIFIERS
	No. of Periods 12

	Review of S-parameters and Smith chart, Passive IC components, Impedance matching networks, Amplifiers: Common Gate, Common Source Amplifiers, OC Time constants in bandwidth estimation and enhancement, High frequency amplifier design, Low Noise Amplifiers: Power match and Noise match , Single ended and Differential schemes.

	                              UNIT V     MIC COMPONENTS 
	No. of Periods 12

	Introduction to MICs, Fabrication Technology, Advantages and applications, MIC components- Micro strip components, Coplanar circuits: Transistors, switches, active filters. Coplanar microwave amplifiers: LNA design and Medium power amplifiers.


Objective:

	· To acquire knowledge on passive microwave components and their S- Parameters.
· To be aware of working of Microwave semiconductor devices.

· To understand the various components of RF system for Wireless Communications.

· To know the basic techniques needed for analysis of RF systems.


Text Book:

	T1: Samuel Y Liao, Microwave Devices & Circuits, Prentice Hall of India, 2006.
T2: D.M.Pozar, Microwave Engineering, Wiley, Indian edition 2020.
T3: Kyung-Whan Yeom, Microwave Circuit Design, 1st Edition, Pearson, 2015.


Reference Book: 
	R1: Annapurna Das and Sisir K Das, Microwave Engineering, 3rd Edition, Tata Mc Graw Hill, 2017.
R2: R.S.Rao, Microwave Engineering, 1st Edition, Prentice,2012.
R3: Robert E.Colin, Foundations for Microwave Engineering, Wiley, 2nd Edition, 2007.  


Supplementary Book:

	S1: B.S.SENTHIL KUMAR & K.R.VINOTHINI, “Antenna and Wave propagation”, ARS Publications. (UNIT I-III).


Website:
	W1:http://www.rfwireless-world.com/Terminology/Two-port-Z-Y-h-g-ABCD-parameters.html
W2:https://www.fairviewmicrowave.com/rf-amplifiers-category.aspx?msclkid=9b946587c2961bbf0674388bb3e7d45b&utm_source=bing&utm_me

       dium=cpc&utm_campaign=Amplifiers%20New&utm_term=rf%20amplifier&utm_

       content=RF%20Amplifiers 

W3:https://www.allaboutcircuits.com/textbook/radio-frequency-analysis-design/rf-principles-  components/passive-components-in-rf-circuits/
W4:https://www.studocu.com/in/document/pes-university/microwave-engineering/microwave-circuits-components.

W5:https://www.wiley.com/en-us/Coplanar+Microwave+Integrated+Circuits.




Online mode:

	

	

	· https://nptel.ac.in/courses/108103141
· https://onlinecourses.nptel.ac.in/noc22_ee103


Course Plan:

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

	UNIT I MICROWAVE PASSIVE COMPONENTS

	1
	Microwave frequency range - significance of microwave frequency range.
	R3
	1-2
	BB
	1
	1

	2
	Important properties & applications of microwaves.
	    R3
	3-6
	BB
	1
	2

	3
	Microwave junctions -Tee junctions -Magic Tee
	R1
	197-204
	BB
	1
	3

	4
	Rat race - Corners - bends and twists
	T1
	147-148
	BB
	1
	4

	5
	Directional couplers - two hole directional couplers.
	R1
	214-222
	BB
	1
	5

	6
	Ferrites  Termination - Gyrator
	R3
	464-466
	BB
	1
	6

	7
	Isolator - Circulator
	R1
	205-211
	BB
	1
	7

	8
	Attenuator - Phase changer
	R1
	188-196
	BB
	1
	8

	9
	S Matrix for microwave components – Cylindrical cavity resonators.
	    R3
	504-508
	BB
	1
	9

	10
	Filter design by insertion loss method
	    T2
	399-406
	BB
	1
	10

	11
	Butterworth Filters 
	R3
	592-594
	BB
	1
	11

	12
	Chebyshev Filters.
	R3
	594-595
	BB
	1
	12

	Outcome of Unit I: 
CO1: Design active and passive microwave components.

	UNIT II   MICROWAVE SEMICONDUCTOR DEVICES   

	13
	Microwave semi conductor devices, operation.
	T3
	151-152
	BB
	1
	13

	14
	Characteristics and application of BJTs and FETs.
	T3
	152-172
	BB
	1
	14

	15
	Principles of tunnel diodes.
	R1
	415-418
	BB
	1
	15

	16
	Varactor and Step recovery diodes.
	R1
	419-421
	BB
	1
	16

	17
	Transferred Electron Devices
	R1
	403
	BB
	1
	17

	18
	Gunn diode
	R1
	404-408
	BB
	1
	18

	19
	Avalanche Transit time devices- Reed diode
	T1
	304-306
	BB
	1
	19

	20
	IMPATT and TRAPATT devices.
	R1
	409-415
	BB
	1
	20

	21
	Parametric devices -Principles of operation
	T1
	  326-330
	BB
	1
	21

	22
	Applications of parametric Amplifier           
	T1
	330-331
	BB
	1
	22

	23
	Microwave monolithic integrated circuit (MMIC) Material
	T1
	495-500
	BB
	1
	23

	24
	Fabrication Techniques. 
	T1
	501-504
	BB
	1
	24

	Outcome of Unit  II: 
CO2: Capability to design RF circuits.

	UNIT III      MICROWAVE TUBES AND MEASUREMENTS

	25
	Microwave tubes, High frequency limitations
	R1
	346-347
	BB
	1
	25

	26
	Principle of operation of Multicavity Klystron.
	R1
	370
	BB
	1
	26

	27
	Reflex Klystron
	R1
	347-359
	BB
	2
	28

	28
	Traveling Wave Tube
	R1
	371-376
	BB
	2
	30

	29
	Magnetron
	R1
	377-383
	BB
	2
	32

	30
	Microwave measurements– power
	R1
	503-506
	BB
	1
	33

	31
	Wavelength & impedance
	R1
	514-518
	BB
	1
	34

	32
	SWR & attenuation
	R1
	509-512
	BB
	1
	35

	33
	Q and Phase shift
	R1
	520-522
	BB
	1
	36

	Outcome  of Unit III:

CO3: Able to design impedance matching networks for any transmission line or system.

	UNIT IV IMPEDANCE MATCHING AND AMPLIFIERS 

	34
	Review of S-parameters and Smith chart.
	R3
	304-308
	BB
	1
	37

	35
	Passive IC components.
	W3
	-
	BB
	2
	39

	36
	Impedance matching networks.
	R3
	308-309
	BB
	2
	41

	37
	Common Gate, Common Source Amplifiers.
	W2
	-
	BB
	1
	43

	38
	OC Time constants in bandwidth estimation and enhancement.
	W2
	-
	BB
	1
	44

	39
	High frequency amplifier design.
	W2
	-
	BB
	1
	45

	40
	Low Noise Amplifiers: Power match and Noise match.
	R3
	767-768
	BB
	1
	46

	41
	Single ended and Differential schemes.
	W2
	-
	BB
	2
	48

	Outcome of Unit IV:
 CO4: Analyze RF circuits

	UNIT V        MIC COMPONENTS

	42
	Introduction to MICs
	R2
	89
	BB
	2
	50

	43
	Fabrication Technology
	T1
	501-504
	BB
	1
	51

	44
	Advantages and applications
	T1
	501-504
	BB
	1
	52

	45
	MIC components- Micro strip components.
	W4
	-
	BB
	2
	54

	46
	Coplanar circuits: Transistors
	W5
	-
	BB
	1
	55

	47
	Switches, active filters
	W5
	-
	BB
	1
	56

	48
	Coplanar microwave amplifiers
	W5
	-
	BB
	1
	57

	49
	LNA design
	W5
	-
	BB
	2
	59

	50
	Medium power amplifiers
	W5
	-
	BB
	1
	60

	Outcome  of Unit V:

CO5: Summarize the process, advantages and applications of microwave integrated components.

CO6: Evaluate the MIC components & its  Fabrication Technology


Course Outcome:

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

CO1: Design active and passive microwave components.
CO2: Capability to design RF circuits.  
CO3: Able to design impedance matching networks for any transmission line or system.
CO4: Analyze RF circuits. 
CO5:Summarize the process, advantages and applications of microwave integrated components.
CO6:Evaluate the MIC components & its  Fabrication Technology


Course Outcome Vs Program Outcome Mapping:

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

	CO 1
	2
	3
	2
	2
	1
	1
	0
	1
	1
	0
	1
	0
	2
	2

	CO 2
	3
	3
	2
	2
	1
	1
	0
	1
	1
	1
	1
	1
	1
	2

	CO 3
	2
	3
	2
	2
	1
	1
	0
	1
	1
	0
	1
	0
	1
	1

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

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

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

	Avg
	2.3
	3
	2
	2
	1
	1
	2
	1.6
	1.3
	1
	1
	1
	1.5
	1.5


Content beyond Syllabus:
	· Microwave radiation hazards.
· Applications of microwaves.

	

	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: Ferrites  Termination - Gyrator
8: Attenuator - Phase changer

11:Butterworth Filters 

12.Chebyshev Filters.
	CO1

	
	2
	Assignment – Poster Presentation /  PPT (20)
	14.Characteristics and application of BJTs and FETs.
21.Parametric devices -Principles of operation
24.Fabrication Techniques.

	CO2

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

	
	3
	 *Seminar (20)
	28.Traveling Wave Tube 

31. Wavelength & impedance
	CO3

	
	4
	Case Study Report (20)
	36: Impedance matching networks
39.High frequency amplifier design.


	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)
	--
	--


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

	
	
	
	
	
	
	
	
	
	
	
	
	

	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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