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'_'-??Electromag netics: theory and
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I]:Lr Dg [h':'f[r?@@] M@m@y Parts that rely on
O O electromagnetics:
circufts (RF) 9

 Antenna

« Wi-Fi chip

« LTE/EDGE/GSM
transmitter

« GPS

 Digital compass

iPhone 5 teardown Source: ifixit.com
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USS Shiloh - Radar console in the Combat Information m
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Medicalfimag/ing

‘ . (0' QT___ Real-time MRI of a human heart
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Tomas Vendis, Wikimedia (left) Wikipedia (right)



Digltal systems

IBM Blade server (Courtesy of IBM)



Digltal systems

Electromagnetic
Compatibility (EMC)

interference Electromagnetic
radiation
ﬁg\\\ W, phenomena play
T nowadays a
1_ / crucial role Iin
digital design
attenuation I_j\/\_ :distorsion éSaer;VSe,rS, graphlc
crosstalk smartphones)

Signal Integrity (Sl)



Course ofifering
Kernel Course: ECE320 - Fields & Waves

The Wave Equation
- Plane Waves
- Waveguides
- Coaxial cables, optical fibers
- Elementary Antenna Theory

- Strong Lab Component




Course oiiering
ECES524 - Microwave Circuits

- Planar Transmission Lines
- Design with Scattering Parameters

- Microwave Passive Devices, Integrated Circuits,
Amplifiers & Mixers

- RF Recelivers

Laboratories on
passive

and active devices
use of VNAs

Image credit: Susanlea



Course oiiering

ECE422 - Radio &
Microwave Wireless
Systems

- Antennas

- Diffraction, refraction
and reflection

- Antenna system noise
and radio link budgets

- Satellite and mobile
communications.

- Radar systems and radio
astronomy.

Image credits: Range of Motion Antenna Tests for
LRO (NASA, Moon, 6/17/09)



Curriculum: REMWireless [Hardwalrre

ENgIneerng

Kernel A: Fields and Waves
Kernel B: Analog Electronics

Kernel C: Communication
Systems

Kernel D: Introduction to
Electronic Devices

Depth A1: RF/Microwave
Circuits |

Depth A2: Radio & Microwave
Wireless Systems

Depth B1: Analog integrated
circuits

Depth B2: Digital electronics

Science/Math Elective:
Complex Variables
Design project: one term

Technical Elective 1. Analog
Signal Processing Circuits

Technical Elective 2: Digital
Hardware

Technical Elective 3: VLSI
Systems and Design

Technical Elective 4.
Semiconductor & device physics

Free Elective 1: Partial
Differential Equations

Free Elective 2: at your choice



Curriculum: RF/Wireless Systems

Engineerng

Kernel A: Fields and Waves

Kernel B: Communication
Systems

Kernel C: Digital Electronics
Kernel D: Computer Networks |

Depth A1: RF/Microwave
Circuits |

Depth A2: Radio & Microwave
Wireless Systems

Depth B1: Probability & Random
Processes

Depth B2: Wireless
Communication

Science/Math Elective: Complex
Variables or Partial Differential
Equations

Design project: one term

Technical Elective 1: Digital Signal
Processing

Technical Elective 2: Optical
Communication Systems

Technical Elective 3. Dynamic
Systems & Control

Technical Elective 4: Digital
Communication

Free Elective I: Optical Networks
Free Elective IlI: at your choice



Polential Careers

- Wireless communications
link design (Bell, Rogers,
etc.).

- Antenna designer
(Huawei, Samsung,
several smaller
companies).

- RF front-end designer
for wireless devices and
base stations (Apple,
Comdev).

- Medical imaging (Agilent,
Toshiba).

- Electromagnetic

compatibility &
interference groups in
almost any high-tech
company (AMD, Bombardier,
Honeywell).

- Government labs (CRC

Ottawa) or defense (DRDC).

Knowing field theory is a

sound basis for work in
photonics and power
industry (high and low
frequency limits of
electromagnetics).



Careers: incdustry

Yu Zhou &y& Natalie Jones g

RF Engineer - = Hardware Developer
(Ottawa) HUAWEI (Ottawa) ERICSSON




Careers: incdustry

Sherry Yu ANALOG Chang Liu

IC R&D DEVICES Signal !ntegrity
Engineer Engineer




Careers: incdustry S>IMDA

Alvin Ho

Antenna Engineer

MDA Space missions MDA’s Canadarm?
(Quebec)



Careers: entrepreneur

Jonathan Lau
Co-founder Geospatial software for Oil,Gas

and Aerospace industries
NOVLUMMN\



Careers: sclenftic research

GTA

News / GTA EDITION: INTERNATIONA U.S. | MEXICO | ARABIC
TV: CNNi | CNN en Espaifiol m
U of T researchers create a homemade .

' . . . . . ’
invisibility cloak

The device made by professor George Eleftheriades and grad student Michael T R el e B B Il I
Selvanayagam uses radio waves to cancel out incoming waves.

n &

Researchers develop new cloaking
technology

[‘ By Heather Kelly, CNN
X November 14, 2013 -- Updated 1819 GMT (0219 HKT) | Filed under: Innovations

NATURE WORLD NEWS

Michael Selvanayagam
PhD student, Uof T



Careers: sclenftic research

|

Anthony Grbic

Associate professor

M UNIVERSITY OF MICHIGAN

President Barack Obama talks with the
Presidential Early Career Award for Scientists
and Engineers winners in the East Room of
the White House, Jan. 13, 2010. January 13,
2010. (Official White House Photo by
Lawrence Jackson)
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