AIN SHAMS UNIVERSITY
FACULTY OF ENGINEERING

Electronics and Communications Engineering Department

Multi-Giga Microstrip Wireless Transceiver Design

A Thesis
Submitted in partial fulfillment of the requirements of the degree of

Master of Science in Electrical Engineering

Submitted by
Mohamed Aly Mahmoud Elkhouly

B.Sc. of Electrical Engineering
(Electronics and Communications Engineering)

Ain Shams University, 2003

Supervised By

Prof. Khalid M. Sharaf

Cairo, 2008



Examiners’ Committee

Name: Mohamed Aly Mahmoud Elkhouly
Thesis: Multi-Giga Microstrip Wireless Transceiver Design
Degree: Master of Science in Electrical Engineering

Title, Name and Affiliation

Prof. Ibrahim Ahmed Salem

Military Technical college

Electronics and Communications Engineering Dept.

Prof. Hadya Mohamed Ehenawy
Ain Shams University,

Faculty of Engineering,

Electronics and Communications Engineering Dept.

Prof. Khaled Mohamed W. Sharaf
Ain Shams University,

Faculty of Engineeing,

Electronics and Communications Engineering Dept.

Date:

Signature



ACKNOWLEDGEMENT

Cmallad) Gy Al daad)

I would like first to thank my supervisor Dr. Khalid M. Sharaf for his
continuous guidance, encouragement, help and patience. I learned a lot

from him and really I am honored to work under his supervision.

I would like to thank Quicktel R&D department mangers Dr. Khalid
Talaat & Dr Ayman Mustafa. They allowed me to use the lab equipment

to measure all circuits

Many thanks to Hosam Baheeg and Abdullah Farouq for their great help
while fabricating the microwave PCBs really without their help this work
shouldn’t be complete. I would like to thanks Eng. Ahmed El-Sanhoury,
CDMA HW Team Leader for his great support and fruitful discussions
about different transceiver architectures and issues in mixer design. I
would like to thank all my friends and colleagues for their support and
help during my thesis. Special thanks to Khedr Saifan, Amr Abd El-baset,
Mohamed El-Dakroury, Nermine Kamel and Reem Khatab.

Very special thanks to Tuncay Bursali for his great support and very
helpful hints in PA design and ADS simulation setups, really I learned a

lot from him.

I would like to thank Ahmed Sallam for his great help in reviewing the

thesis.

Also I would like to thank Stephanie Knight from Filtronic
Semiconductors, especially she provided me with the samples of the

pHEMTs. I really appreciate her help. Also I should thank Clare O'Brien



from Taconic Advanced Dielectric Division for providing me with RF

and Microwave substrate samples.

Last but not least, I would like to thank my family for their patience,

support care, and love.



STATEMENT

This dissertation is submitted to Ain Shams University for the
degree of Master of Science in Electrical Engineering
(Electronics and Communications Engineering).

The work included in this thesis was carried out by the author
at the Electronics and Communications Engineering
Department, Faculty of Engineering, Ain Shams University,
Cairo, Egypt.

No part of this thesis was submitted for a degree or a
qualification at any other university or institution.

Name: Mohamed Aly Mahmoud Elkhouly

Signature:

Date:



Curriculum Vitae

Name of Researcher
Date of Birth

Place of Birth

First University Degree
Name of University

Date of Degree

Mohamed Aly Mahmoud Elkhouly
13/7/1981

Egypt

B.Sc. in Electrical Engineering

Ain Shams University

June 2003



ABSTRACT

Mohamed Aly Mahmoud Elkhuoly, Multi-Giga Microstrip Wireless
Transceiver Design,Master of Science dissertation, Ain Shams University,
2008.

This dissertation demonstrates the design of multi Giga wireless
transceiver using microstrip technology. It begins by introduction in
microwave active devices like; Metal Semiconductor Field Effect
Transistor (MESFET) and High Electron Mobility Transistor (HEMT)
then a survey on some basic microwave circuits concepts like different
power definitions, stability and S parameter microwave amplifier design
techniques.Next it presents the system analysis and design of the
transceiver, from architecture selection to determination of the transceiver
components specifications, so the system achieves the desired
performance. It concentrates in our application which is 7 GHz
microwave point to point link for digital radios and wireless network
backhaul. The design of complete transmitter and receiver circuits is then
presented; the designed blocks will be fabricated and measured. The
dissertation shows a comparison between the simulation and
measurement results of each block like Low Noise Amplifier (LNA),
Gain Stage, down conversion Mixer, Up Conversion Mixer, Power

Amplifier (PA).

Key Words: MESFET, HEMT, Microstrip, Microwave Point to Point,
LNA, Mixer, Driver Amplifier, gain, Noise Figure, Linearity
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