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COURSE OBJECTIVES:

1. To analyse and study rectangular and circular wave guides using field theory.
2. To understand the theoretical principles underlying microwave devices and networks. 
3. To design Microwave components, Microwave Solid-State Microwave Devices and Microwave

Tubes.
4. To study about measurement of various parameters.

COURSE OUTCOMES:
After successful completion of the course, the students are able to
1. understand the applications of microwaves, basic principles of waveguide components, microwave

bench setup, microwave solid state devices, ferrite devices and tubes.
2. analyze the propagation of Electromagnetic waves along the Rectangular, Circular Waveguides and

Cavities
3. find the Scattering Parameters of E-plane Tee, H-plane Tee, Magic Tee, Rat Race junction and

Directional coupler..
4. measure Frequency, Power, Impedance, VSWR, scattering parameters and Phase shift.

UNIT I Text Book - 1 [CO:1,2] (18)

Introduction         to         Microwaves:         History         of         Microwaves,         Microwave         Frequency         bands;         Applications         of
Microwaves.

Introduction         to         the         Rectangular         and         Circular         wave         guides:         Propagation         of         TE,         TM,         TEM         modes.
Power         Transmission         in         Waveguides,         Power         Losses         in         Waveguides.         Microwave         Cavities:
Rectangular-Cavity         Resonator,         Circular-Cavity         Resonator.

UNIT II Text Book - 1 [CO:1,3] (10)

Microwave         Scattering         Parameters,         Microwave         Hybrid         Circuits:         E-plane         Tee,         H-plane         Tee,         Magic
Tee,         Rat         Race         junctions,         Directional         couplers,         Attenuator,         Microwave         propagation         in         Ferrites:         Gyrator,
Isolator,         Circulators.

Microwave         Solid         state         devices:         Gunn         Diodes,         IMPATT         diodes,         TRAPATT         diode,         BARITT         diode,
Schottky         Barrier         diodes,         PIN         diodes.

UNIT III Text Book - 1 [CO:1] (15)

Microwave         Linear         beam         Tubes:         Limitations         of         Conventional         tubes         at         Microwave         frequencies,         Klystron:
Velocity         modulation         process,         bunching         process,         output         power         and         beam         loading.

Multicavity         Klystron         amplifiers:         Beam         current         density,         output         current         and         output         power         of         two         cavity
Klystron,         Reflex         Klystron:         Velocity         modulation,         Power         output         and         efficiency.         Helix         Travelling         Wave         tube:
Slow         Wave         structures,         Amplification         process,         conventional         current.

Microwave         Cross         Field         Tubes         (M         TYPE):         Magnetron         Oscillators:         Cylindrical         Magnetron,         CFA         and
BWO         (Qualitative         analysis         only).

UNIT IV Text Book - 2 [CO:1,4] (10)

Microwave         Measurements:         Microwave         Bench-General         Measurement         Set-up,         Frequency
Measurement,         Measurement         of         Power,         Measurement         of         Impedance,         Measurement         of         VSWR,
Measurement         of         scattering         parameters,         Measurement         of         Phase         shift.
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LEARNING RESOURCES:

TEXT BOOK(s):

1. Samuel Y Lieo, Microwave Devices and circuits,3rd Edition,pearson education,2003
2. R.E. Collins, Microwave Circuits, McGraw Hill

REFERENCE BOOK(s):

1. Sushrut Das, Microwave Engineering.
2. K.C. Gupta and I.J. Bahl, Microwave Circuits, Artech house.
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