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SYLLABUS
COURSE OBJECTIVE: 
The student should be made to:
· Understand measurement of antenna parameters and application of basic theorems in analyzing radiation characteristics of antenna. 
· Design and implement antennas using EM simulation tools. 
· Know about the behaviour of microwave components.  
· Practice microwave measurement procedures

LIST OF EXPERIMENTS

1. Numerical aperture determination for Fibers.
2. Determination Of Fiber Analog And Digital Communication Link.
3. Attenuation measurement in fibers.
4. Study and plot the radiation pattern of Half Wave dipole antenna using MATLAB.
5. Simulation Of Microstrip Antennas.
6. Study and plot the radiation pattern of 5 element yagi uda antenna using MATLAB.
7. S - Parameters Measurement of Directional Coupler.
8.  S - Parameters Measurement of Isolator.
9. Frequency and wavelength Measurement.
10. Radiation pattern measurement of horn antenna.

        TOTAL:       60        PERIODS
BIBLIOGRAPHY 
1.Microwave devices and circuits :Samuel Liao;PHI
http://www.iitk.ac.in/mimt_lab/vlab/index.php
http://www.iitk.ac.in/mimt_lab/vlab/index.php?pg=waveguide/


	EXP. NO.
	NAME OF THE EXPERIMENTS
	NO. OF PERIODS 
	CUMULATIVE PERIODS 

	CYCLE – I 

	1
	Numerical aperture determination for Fibers.
	4
	4

	2
	Determination Of Fiber Analog And Digital Communication Link.
	4
	8

	3
	Attenuation measurement in fibers.
	4
	12

	4
	Study and plot the radiation pattern of Half Wave dipole antenna using MATLAB.
	4
	16

	5
	Simulation Of Microstrip Antennas
	4
	20

	CYCLE – II

	    6
	Study and plot the radiation pattern of 5 element yagi uda antenna using MATLAB
	4
	24

	    7
	S - Parameters Measurement of Directional Coupler
	
	28

	8
	S - Parameters Measurement of Isolator  
	4
	32

	9
	Frequency and wavelength Measurement
	4
	36

	10
	Radiation pattern measurement of horn antenna.
	4
	40



COURSE OUTCOME	

At the end of the course, the student should be able to: 

CO1: Demonstrate the structure and operation of various antennas and to describe their parameters. 
CO2: Apply basic theorems to analyze the variation of field strength of radiated waves. 
CO3: Measure the radiation pattern of wired, aperture, planar and array antennas. 
CO4: Familiar with EM simulation tools to implement antenna prototypes. 
CO5: Measure the frequency and wavelength of an antenna.
CO6: Analyse the characteristics of fibre optic cable.








CO-PO mapping:

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

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

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

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

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

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

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

	Avg
	3
	3
	3
	0.5
	1
	-
	-
	1
	2
	2
	-
	1
	1.5
	1.5





	ADDITIONAL EXPERIMENTS 

	EXP. NO.
	NAME OF THE EXPERIMENTS
	Identified Resource link

	1
	Measurement of the dielectric constant and loss tangent of materials in microwave frequency band using a rectangular waveguide cavity
	http://www.iitk.ac.in/mimt_lab/vlab/index.php?

	2
	Introduction to Smith chart and its application for the unknown impedance measurement.

	http://www.iitk.ac.in/mimt_lab/vlab/index.php?pg=smith

	3
	Introduce the concept of ratio meter, and its significance for the scalar network analyzer.


	http://www.iitk.ac.in/mimt_lab/vlab/index.php?pg=ratio_meter


MODEL LAB DETAILS

	BATCH
	REGISTER NO.
	MODE OF LAB CONDUCT
	DATE
	TIMING

	I
	810421106065 TO  810421106097
	OFFLINE 
	
	

	II
	810421106098 TO 810421106308
	OFFLINE
	
	



VIVA QUESTIONS:

S - PARAMETERS MEASUREMENT OF DIRECTIONAL COUPLER

1. Indicate the frequency Vs wave length for X-band?
2. Explain the principle of isolator & circulator?
3. Explain the principle of frequency meter?
4. What type of frequency meter used in microwave test bench?
5. What is the microwave frequency range.
6. What is attenuation?
7. How many types of attenuators are there?
8. What is insertion loss?
9. What is the min value of insertion loss?
10. What are the methods used for measuring attenuation?



FREQUENCY AND WAVELENGTH MEASUREMENT.

11. What are the methods used for measuring insertion loss?
12. What is klystron tube?
13. What is velocity modulation?
14. What is bunching?
15.  Importance of multicavity klystron?
16. What is electronic tuning?
17. What is directional coupler?
18. How many ports does it have?
19. What is the difference between dc to magic tee?
20. What is Directivity?

S - PARAMETERS MEASUREMENT OF ISOLATOR

21.  What is Insertion Loss?
22. What is standing wave?
23. What is reflection coefficient?
24.  When do standing waves form?
25. How they are useful in microwave engg?
26. What is min. value of VSWR?
27. What is magic tee?
28. How many ports does it have?
29. Difference between magic tee to directional coupler?
30. What are different microwave components?

NUMERICAL APERTURE DETERMINATION FOR FIBERS.

31. Define Numerical Aperture. 
32. What is the need for cladding?
33. Define the refractive index of a medium.
34. State snell’s law.
35. What is the optical frequency range?
36. Name the basic principle used in optical fiber communication.
37. Give four advantages of optical fiber communication.
38. Based on the modes, what are the classifications of fiber?
39. Based on the refractive index profile, how the fiber is classified.
40. Name two optical Sources.

DETERMINATION OF FIBER ANALOG AND DIGITAL COMMUNICATION LINK

41. What is the function of optical source?
42. Give the advantages of LED.
43. Define internal quantum efficiency for LED.
44. What is population inversion?
45. Define the modulation bandwidth of LED.
46. What is photo Detector? Give example for it.
47. Define Dispersion. What are the types of dispersion?
48. What is Angle if Incidence? 
49. What is Acceptance Angle? 
50. Define Critical Angle.

RADIATION PATTERN MEASUREMENT OF HORN ANTENNA

51. Define horn antenna
52.  Where horn antennas are used? 
53.  What are the uses of antenna? 
54. What are their advantages
55. They can operate over a wide range of frequencies, why? 
56. Describe horn antenna?
57. What happened if a simple open-ended waveguide were to be used as an antenna, without the horn? 
58.  Define gain of horn antenna? 
59.  Define waveguide?
60.  Define radiation pattern? 

STUDY AND PLOT THE RADIATION PATTERN OF HALF WAVE DIPOLE ANTENNA USING MATLAB.
61. Define antenna? 
62. Define radiation pattern?
63.  Define Directivity?
64. Diff. between directivity &power gain?
65. What is the value of radiation resistance for half wave dipole? 
66. Define antenna characteristics. 
67. what is radiation pattern? 
68. what types of graphs are used for antenna characteristics?
69. Define main beam? 
70. Define side lobes? 

ATTENUATION MEASUREMENT IN FIBERS.
71. What is the need of Cladding?
72. Define core index difference.
73. Define refractive index?
74. What are leaky modes in optical fibers?
75. Define External reflection of light rays?
76. What is meant by modes of waveguide?
77. Define V number?
78. What is relation between V number and power flow in cladding?
79. What is the fundamental parameter of SM fiber?
80. Give the relation between rays and modes?

STUDY AND PLOT THE RADIATION PATTERN OF 5 ELEMENT YAGI UDA ANTENNA USING MATLAB
81. What is yagiuda antenna?
82. What do you mean parasitic element?
83. Define driven element.
84. What is beam antenna?
85. What is driven element?
86. Why more directors used in the yagiuda antenna?
87. What is another name of  yagiuda antenna?
88. What are the uses of yagiuda antenna?
89. Why yagiuda antenna is called as array antenna?
90. What is the impedance value of parasitic element?

SIMULATION OF MICROSTRIP ANTENNAS

91. What are the applications of microstrip antenna?
92. What are advantages of microstrip antenna?
93. What are the various shapes of microstrip antenna?
94. Define microstrip antenna.
95. What are the feeding techniques of microstrip antenna?
96. What is  construction parameters of microstrip antenna?
97.  What are the limitations of microstrip antenna?
98. Define coaxial feed.
99. What are the disadvantages of microstrip antenna?
100.Compare the microstrip feed & CPW feed.
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