EE409 – Microwaves

    Fall 2022-2023
Sabanci University Electronics Engineering

Course Objectives:
To introduce students the high frequency behavior of circuit and network elements as well as the analysis and design of microwave devices using CAD techniques. 
Instructors:  

Dr. İbrahim Tekin

Room #2076



tekin@sabanciuniv.edu

Teaching Assistants: 
TBD
Class Hours:

Wednesday 2:40-4:30 L056
Thursday 3.40-4:30 G025
Office Hours: 


Course Text: 
Microwave and RF design of Wireless systems, D. M. Pozar, Wiley, 2001
Additional Reading:
Microwave Engineering, D.M. Pozar, 3rd Edition, John Wiley &  Sons.

Foundations of Microwave Engineering, R.E. Collin, McGraw Hill, 1966. 
Grading:

Midterm 


25%




Final



30%




Homework and measurements
10%




Project



35%

Prerequisites:
Basic electromagnetics is required.
Notes:
Homework assignments will be in form of problem sets.

The project work will be design and simulation of microwave passive components or systems such as switches, circulators, power dividers/combiners, etc using ADS and/or HFSS software tools. After design and layout simulations, the microwave circuit will be realized using microstrip line technology and finally measurements of the circuit parameters will be performed by Network Analyzer. With the project, student will learn all necessary steps on how to build a microwave circuit from the idea phase to the final test and measurement phase 
Projects 
PCB based Doppler Radar 

Project include the design of amplifiers/filters/directional couplers as well as the antennas at 1 GHz band. 
Labs
Training on using RF training kit – Measurement of Receiver parameters  -  RF filter, LNA ,  Mixer, IF filter, IF amplifier
Course Contents:
· Overview – Basic Electromagnetic Theory, Wireless Communication 


· Transmission lines and microwave networks

· Microwave network analysis, S-parameters , Smith Chart 
· Impedance matching and tuning

· Noise and distortion in microwave systems: Noise Figure, Gain compression, Third order intercept point concepts

· Filters: Low pass, band pass, high pass filter design using transmission line stubs

· Amplifiers: Power gains, stability, LNA design

· Mixers: Diode, BJT and balanced mixers

· Receiver Design: Minimum detectable signal, Sensitivity, Inter modulation distortion, Receiver architectures, super heterodyne receiver, direct conversion receiver.
RF/Microwaves generation, transmission, control, and detection of electromagnetic waves. 
Transmission lines, S-parameters, Smith Chart, impedance matching, nonlinear effects and noise calculations in wireless systems. Passive and active microwave devices, receiver components  including filters, amplifiers, mixers, couplers, power dividers, oscillators and diplexers, that constitute wireless communication systems between the antenna and the digital signal processor. 
