
Electrical Engineering
K. A. Connor

Electrical EngineeringElectrical Engineering
Computer & Systems EngineeringComputer & Systems Engineering

Electric Power EngineeringElectric Power Engineering

Curricular & Career Information



Electrical Engineering
K. A. Connor

What Is?What Is?
• Electrical Engineering – the application of the laws of 

physics governing electricity, magnetism, and light to 
develop products and services for the benefit of 
humankind.

• Computer Engineering – the design, construction, 
implementation, and maintenance of computers and 
computer controlled equipment for the benefit of 
humankind.

• Power Engineering – the design, construction, 
implementation and maintenance of devices, 
materials and systems for the safe, reliable and 
economic generation, transmission, distribution, 
conversion, measurement and control of electric 
energy for the benefit of humankind.

From Wikipedia:

Electrical Engineering (sometimes referred to as electrical 
and electronic engineering) is a professional engineering
discipline that deals with the study and application of 
electricity, electronics and electromagnetism. The field first 
became an identifiable occupation in the late nineteenth 
century with the commercialization of the electric telegraph
and electrical power supply. The field now covers a range of 
sub-disciplines including those that deal with power, 
optoelectronics, digital electronics, analog electronics, 
artificial intelligence, control systems, electronics, signal 
processing and telecommunications. 

From Wikipedia:

Power engineering deals with the generation, transmission and 
distribution of electricity as well as the design of a range of related 
devices. These include transformers, electric generators, electric motors
and power electronics. In many regions of the world, governments 
maintain an electrical network called a power grid that connects a variety 
of generators together with users of their energy. Users purchase 
electrical energy from the grid, avoiding the costly exercise of having to 
generate their own. Power engineers may work on the design and 
maintenance of the power grid as well as the power systems that 
connect to it. Such systems are called on-grid power systems and may 
supply the grid with additional power, draw power from the grid or do 
both. Power engineers may also work on systems that do not connect to 
the grid, called off-grid power systems, which in some cases are 
preferable to on-grid systems.

From Wikipedia:

Computer engineering deals with the design of computers and computer 
systems. This may involve the design of new hardware, the design of 
PDAs or the use of computers to control an industrial plant. Computer 
engineers may also work on a system's software. However, the design of 
complex software systems is often the domain of software engineering, 
which is usually considered a separate discipline. Desktop computers
represent a tiny fraction of the devices a computer engineer might work 
on, as computer-like architectures are now found in a range of devices 
including video game consoles and DVD players. 
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Wide Variety of OpportunitiesWide Variety of Opportunities

• Consider the diversity of topics covered 
by divisions of our professional society 
– The IEEE.

• Not addressed by the IEEE – jobs in the 
finance industry, which has been a 
growing sector in recent years 
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(366,000 Members)(366,000 Members)

• Aerospace and Electronic Systems Society 
• Antennas and Propagation Society (9,000 Members)
• Broadcast Technology Society
• Circuits and Systems Society (16,000 Members)
• Communications Society (50,000 Members)
• Components Packaging, and Manufacturing Technology Society
• Computer Society (88,000 Members)
• Consumer Electronics Society
• Control Systems Society (10,000 Members)
• Council on Super Conductivity
• Dielectrics and Electrical Insulation Society
• Education Society
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IEEEIEEE
• Electromagnetic Compatibility Society
• Electron Devices Society (13,000 Members)
• Engineering Management Society
• Engineering in Medicine and Biology Society
• Geoscience & Remote Sensing Society
• Industrial Electronics Society
• Industry Applications Society
• Information Theory Society
• Intelligent Transportation Systems Council
• Instrumentation and Measurement Society
• Lasers & Electro-Optics Society (9,000 Members)
• Magnetics Society
• Microwave Theory and Techniques Society (12,000 Members)
• Nuclear and Plasma Sciences Society
• Neural Networks Council
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IEEEIEEE
• Oceanic Engineering Society
• Power Electronics Society
• Power Engineering Society (22,000 Members)
• Professional Communication Society
• Reliability Society
• Robotics & Automation Society
• Sensors Council 
• Signal Processing Society (18,000 Members)
• Society on Social Implications of Technology
• Solid-State Circuits Society (14,000 Members)
• Systems, Man, and Cybernetics Society 
• Ultrasonics, Ferroelectrics, and Frequency Control Society
• Vehicular Technology Society 
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Where EE Jobs Are Where EE Jobs Are –– IEEE IEEE 
Spectrum 1/04Spectrum 1/04

• Power
• Communications
• Semiconductors
• Transportation
• Computers
• Bioengineering
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Dream Jobs (as presented in the IEEE Dream Jobs (as presented in the IEEE 
Spectrum) are not typical but the skills Spectrum) are not typical but the skills 

they require are representative.they require are representative.

It should always be your goal to have fun It should always be your goal to have fun 
and get paid well.and get paid well.
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EE CSE EPE Dream Jobs (2006)EE CSE EPE Dream Jobs (2006)
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EE CSE EPE Dream Jobs (2006)EE CSE EPE Dream Jobs (2006)
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EE CSE EPE Dream Jobs (2006)EE CSE EPE Dream Jobs (2006)
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EE CSE EPE Dream Jobs (2006)EE CSE EPE Dream Jobs (2006)
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EE CSE EPE Dream Jobs (2006)EE CSE EPE Dream Jobs (2006)
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EE CSE EPE Dream Jobs (2006)EE CSE EPE Dream Jobs (2006)
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Some Interesting Application AreasSome Interesting Application Areas
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Smart LightingSmart Lighting
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Smarter CarsSmarter Cars
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Robotic SurgeryRobotic Surgery

• A doctor in New York removing a woman’s 
gallbladder in France.



Electrical Engineering
K. A. Connor

Sensor NetworksSensor Networks
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Telemedicine HubTelemedicine Hub

• Retired satellites have new uses
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Climate ChangesClimate Changes

Development of Accurate Modeling Tools
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Medical ImagingMedical Imaging
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Fuel Cell PowerFuel Cell Power

• Toyota Fuel Cell Hybrid Vehicle 
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Linking With LightLinking With Light
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The Shrinking TransistorThe Shrinking Transistor

• Intel Transistor
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Wind PowerWind Power
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ECSE DegreesECSE Degrees

• Electrical Engineering
• Computer and Systems Engineering
• Electric Power Engineering
• Popular Dual Degrees

EE/CSE Dual Degree
EE/EPE Dual Degree
CSE/CS Dual Degree
EE/Applied Physics Dual Degree
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Electrical EngineeringElectrical Engineering

Science, Math, 
H&SS Core

Engineering Core ECSE CoreEE Core

Restricted Electives Concentration Free Electives



Electrical Engineering
K. A. Connor

• Chem I
• Calculus I&II
• Differential Eqns
• Physics I&II
•• CS I (1CS I (1stst Year)Year)
• H&SS (5) + PD II
•• Multivariable Calculus Multivariable Calculus 

(3(3rdrd Year)Year)

• IEA
• IEE (or Processes)
• EG&CAD
• IED
• Embedded Control
• PD I&III
•• Multidisciplinary Multidisciplinary 

Elective (3Elective (3rdrd Year)Year)

Science, Math, 
H&SS Core

Engineering Core

Electrical EngineeringElectrical Engineering
Courses Not Generally Taken by Other Majors: Computer Science I,
Multivariable Calculus, Multidisciplinary Elective (Materials Science 
for Engineers, Engineering Dynamics, Thermal Fluids I, Strength of 
Materials – all of which are parts of other programs). First three terms 
are standard except for Computer Science I.
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• Electric Circuits
• Computer 

Components and 
Operations

• Signals & Systems
• Probability for Engr. 

Applications

• Intro to Electronics
• Fields and Waves I
• Microelectronics 

Technology

EE CoreECSE Core

Electrical EngineeringElectrical Engineering
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• Automatic Controls
• Comm & Info Proc
• Computer Hardware
• Electromagnetics
• Electronic Circuits
• Power Electronics
• Electric Power
• Manufacturing or 

Entrepreneurship
• Microelectronics
• Individualized

• Lab Elective
Adv Manufacturing
VLSI Design
Electric Power
Experimental Networking
Computer Applications
Computer Hardware

• Design Elective
Will soon be ECSE Design 
for All EE & CSE Students 

Concentration Specified Electives

Electrical EngineeringElectrical Engineering
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• Any ECSE or EPOW
• Used to satisfy 

concentration
• Can also include one 

ENGR course

• Any course at all
• Usually used up for dual 

degrees
• Most students take 

additional technical 
courses

Restricted Electives Free Electives

Electrical EngineeringElectrical Engineering
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ECSE ElectivesECSE Electives

• 296x: Sensing and Imaging 
• 4040: Digital Electronics
• 4060: Communication Circuits
• 4080: Semiconductor Power Electronics
• 4160: Fields & Waves II
• 4250: IC Processes and Design
• 4290: Electronic Packaging
• 4320: Plasma Engineering
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ECSE Electives ECSE Electives 

• 4440: Control Systems Engineering
• 4490: Fundamentals of Robotics
• 4510: Discrete Time Systems
• 4520: Communication Systems
• 4630: Lasers and Optical Systems
• 4640: Optical Communications & Integrated 

Optics
• 4670: Computer Communications Networks
• 4710: Interactive Computer Aided Design
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ECSE ElectivesECSE Electives

• 4720: Solid State Physics
• 4540: Voice & Image Processing
• 4750: Computer Graphics (CSE Software 

Elective)
• 496x: Advanced Electronic Circuits
• 496x: Subsurface Imaging
• 496x: Digital Comm. Engineering
• 496x: Distributed Systems & Sensors
• 496x: Integrated Sensors
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ECSE ElectivesECSE Electives

• 496x: Mixed Signal Circuit Design
• 496x: VLSI Architectures for Signal 

Processing and Communications
• 6770: Software Engineering I
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Computer and Systems EngineeringComputer and Systems Engineering

Science, Math, 
H&SS Core

Engineering Core ECSE CoreCSE Core

Restricted Electives Concentration Free Electives
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• Chem Princ for Engr
• Calculus I&II
• Differential Eqns.
• Physics I&II
•• CS I&II (1CS I&II (1stst Year)Year)
•• Data Structures & Alg.(2Data Structures & Alg.(2ndnd

Year)Year)
• H&SS (5) + PD II
•• Discrete Structures (1Discrete Structures (1stst Year)Year)

• IEA
• IEE
• EG&CAD
• IED
• Embedded Control
• PD I&III
•• Multidisciplinary Elective (3Multidisciplinary Elective (3rdrd

Year)Year)

Science, Math, 
H&SS Core

Engineering Core

Computer and Systems EngineeringComputer and Systems Engineering
Courses Not Generally Taken by Other Majors: Computer Science I 
&II, Discrete Structures, Data Structures & Algorithms,  
Multidisciplinary Elective (Materials Science for Engineers, 
Engineering Dynamics, Thermal Fluids I, Strength of Materials – all 
of which are parts of other programs). 
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• Electric Circuits
• Computer Components 

and Operations
• Signals & Systems
• Probability for Engr. 

Applications

• Computer Architecture, 
Networks and 
Operating Systems

• Software Engineering 
Elective

CSE CoreECSE Core

Computer and Systems EngineeringComputer and Systems Engineering
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• Automatic Controls
• Comm & Info Proc
• Computer Hardware
• Computer Systems
• Manufacturing or 

Entrepreneurship
• Individualized

• Software Engineering 
Elective

Experimental Networking
Computer Graphics
Software Eng. I or Software 
Design & Doc 
Intro. Graphical Interfaces

• Design Elective 
Now ECSE Design for all EE 
& CSE Majors

Concentration Specified Electives

Computer and Systems EngineeringComputer and Systems Engineering
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• Any ECSE or CSCI
• Used to satisfy 

concentration
• Can also include one 

ENGR course 

• Any course at all
• Usually used up for dual 

degrees
• Most students take 

additional technical 
courses

Restricted Electives Free Electives

Computer and Systems EngineeringComputer and Systems Engineering
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Electric Power EngineeringElectric Power Engineering

Science, Math, 
H&SS Core

Engineering Core ECSE CoreEPE Core

Restricted Electives Concentration Free Electives
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• Chem Princ for Engr
• Materials Sci for Engr
• Calculus I&II
• Differential Eqns
• Physics I&II
• C Prog. For Engineers
• H&SS (5) + PD II

• IEA
• Engr. Proc. Or IEE
• EG&CAD
• IED
• MAU
• Modeling & Control of 

Dynamic Systems
• Embedded Control
• PD I&III
• Thermal & Fluids Engr I

Science, Math, 
H&SS Core Engineering Core

Electric Power EngineeringElectric Power Engineering
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• Electric Circuits
• Fields & Waves I
• Signals & Systems
• Intro to Electronics

• Power Engineering 
Fundamentals

• Electromechanics
• Semiconductor Power 

Electronics
• EPE Lab
• EPE Design

EPE CoreECSE Core

Electric Power EngineeringElectric Power Engineering
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• Not required for EPE 
degree

• Optional Concentration 
in Power Electronics 
Systems -- Includes 
courses from EPOW, 
ECSE, & MANE

• Technical Electives – any 2 
courses in Engineering or 
Science above the 2000 
level

Concentration Specified Electives

Electric Power EngineeringElectric Power Engineering
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• Any course at all
• Usually used up for dual 

degrees
• Most students take 

additional technical 
courses

• See undergrad handbook

Free Electives

Electric Power EngineeringElectric Power Engineering
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Dual DegreesDual Degrees

• EE/CSE – Includes only 
the CSE concentrations 
(137 credits)

• CSE/CSYS – Includes 
all CSE concentrations 
(137 credits)

• EE/EPE – Includes only 
the Power Electronics 
concentration (131 
credits)

• EE/Applied Physics –
Includes only the 
Microelectronics 
concentration (132 
credits)
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ECSE StudiosECSE Studios

• ECSE Courses make extensive use of 
studio facilities

Circuit Studio (eg Circuits)
Instrumentation Studio (eg Sensing & 
Imaging, Fields & Waves I)
Embedded Control (LITEC) Studio (eg
Circuits)
Control Studio
Computer Studio (eg VLSI Design)
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Should we change 
the classroom?
Should we change 
the classroom?

Studio 
Classrooms
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Current Lab Instrumentation SetCurrent Lab Instrumentation Set

Scope

Power Supply
Function 

Generator
Multimeter

CPU
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So what if … ?So what if … ?

We could enable students to perform 
experiments anyplace at anytime…

Dormitory room
Student Union
Library
Campus meeting rooms
Etc.
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Look to Devices Like the Look to Devices Like the iPodiPod for Inspiration in for Inspiration in 
How to Bring the Power of Electrical & How to Bring the Power of Electrical & 
Computer Engineering to EducationComputer Engineering to Education

Information from How Stuff 
Works – An Amazing Website 
Created by Marshall Brain who 
has an EE Degree from RPI
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iPodiPod

Most Exciting New Products Have 
Embedded Intelligence (Computers)

Why not use embedded 
intelligence to enhance 
the educational 
experience of EE, CSE, & 
EPE students?
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The The Mobile StudioMobile Studio was born…was born…
Instrumentation Card 
Designed Here to 
Augment Student 
Laptops with a Full 
Set of Instruments

Work Supported by
Early Version
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New Instrumentation Hardware New Instrumentation Hardware 
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Current Board SpecificationsCurrent Board Specifications
• 8 A/D inputs, which 

can be configured as:
2 channel scope
DVM

• 4 D/A outputs
• 16 Digital outputs/inputs (software 

configurable)
• +/-2.5v, 3.3v, 5v  Power supplies (capable 

of delivering ~ 500mA)
• 2 Independent Function Generators ~ ~ $100$100

Version 3 … Faster Version 4 in Production
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Version 2

The design of this system, like most electronics these days, is a 
combination of analog & digital circuitry and programmable 
components (in this case a microcontroller, in the case of 
version 4 a DSP chip. Thus, this project is as much software as 
hardware. 
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Average Starting Salary for 2005 
Graduates*

School of Engineering

BS in Engineering

Average Starting Salary for 2005 Average Starting Salary for 2005 
Graduates*Graduates*

School of EngineeringSchool of Engineering

BS in EngineeringBS in Engineering 2005
Aeronautical $53,290
Biomedical 56,500
Chemical 55,542
Civil 47,284
Computer and Systems 56,248
Environmental Not Available
Electrical/Electric Power 56,243
Industrial and Management 51,636
Mechanical 50,905
Materials 51,150
Nuclear/Eng Phys 56,988

*Career Development Center Data
As of July, 2005
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National Averages for Starting SalariesNational Averages for Starting Salaries

• BSEE $53.6k ($56k at top schools)
• MSEE $66.5k ($70k at top schools)
• PhDEE $69.1k ($80k at top schools)

Note that an MS degree is worth from $13-14k per year, on the 
average and takes 1-2 years to complete (usually about 1.5 
years & less than one year with significant advanced placement 
or summer school). Thus, the MS degree produces the greatest 
improvement in salary per dollar invested. 
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Job Info from NACE LinkJob Info from NACE Link
http://www.jobweb.com/joboutlook/2006/default.htmhttp://www.jobweb.com/joboutlook/2006/default.htm

• 2005 Top Demand: BS
Accounting
Electrical engineering
Mechanical engineering
Business administration/ 
management
Economics/finance 
Computer science
Computer engineering
Marketing/marketing 
management
Chemical engineering
Information sciences and 
systems

• 2006 Top Demand: BS
Mechanical engineering
Electrical engineering
Accounting
Business administration/ 
management
Economics/finance 
Computer science
Information sciences and 
systems
Marketing/marketing 
management
Computer engineering
Chemical engineering
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Masters Degree Demand 2006Masters Degree Demand 2006

• M.B.A.
• Electrical Engineering
• Mechanical Engineering
• Accounting
• Computer Engineering
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Top 5 Undergrad Majors Targeted by Top 5 Undergrad Majors Targeted by 
RegionRegion

• Northeast
Electrical 
Engineering
Mechanical 
Engineering
Accounting
Information Sciences 
Systems 
Chemical 
Engineering

• West
Electrical 
Engineering
Computer Science
Mechanical 
Engineering
Computer 
Engineering
Accounting 
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Top 5 Undergrad Majors Targeted by Top 5 Undergrad Majors Targeted by 
RegionRegion

• Midwest
Accounting 
Mechanical 
Engineering
Electrical 
Engineering
Economics/Finance 
(incl. banking)
Marketing/Marketing 
Management 

• South
Business 
Administration/Mana
gement 
Accounting 
Mechanical 
Engineering
Electrical 
Engineering
Economics/Finance 
(incl. banking) 
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US IT Jobs 1999/2003 (BLS)US IT Jobs 1999/2003 (BLS)

29222688Total 
7060Hardware engineers
257281Computer systems managers ********
15698Network & data communications analysts
245205Network and systems admin
97101Database administrators ********
486428Computer systems analysts
481463Computer support
293209SE systems
410289SE applications
403529Programmers   *********
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Additional Information on History, the Additional Information on History, the 
Profession, Etc.Profession, Etc.

• http://ieee-virtual-museum.org/ The IEEE 
Virtual Museum

• http://www.eweek.org/ National Engineers 
Week
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Career InformationCareer Information

• IEEE 
http://www.ieee.org/organizations/eab/studentcareers
_text.htm

• ESCAPE (Purdue) 
http://FrE.www.ecn.purdue.edu/FrE/ESCAPE/

• About Electrical and Computer Engineering (Discover 
Engineering Online) 
http://www.discoverengineering.org/Engineers/electri
cal_engineering.asp

• GradNet http://gradnet.iec.org/index.asp
• IEEE Spectrum Careers
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More Career InformationMore Career Information
• National Society of Professional Engineers
http://www.nspe.org/students/
• National Action Council for Minorities in 

Engineering
http://guidemenacme.org/
• Society of Women Engineers
http://www.swe.org/
• National Society of Black Engineers
http://www.nsbe.org
• Society of Hispanic Professional Engineers
http://www.shpe.org/
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Job Descriptions from Company WebsitesJob Descriptions from Company Websites

• Intel 
http://www.intel.com/jobs/index.htm?iid=Hom
epage+IntelLinks_jobs&

• Texas Instruments 
http://www.ti.com/recruit/index.htm

• Motorola 
http://motorolacareers.com/index2.cfm?srcCo
de=10838943

• Maxim http://www.maxim-
ic.com/AboutMaxim/Jobs/StartPage.htm
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Additional InformationAdditional Information

How Stuff Works – Started by ECSE grad 
Marshal Brain http://www.howstuffworks.com/

How Things Work from the University of Virginia 
http://howthingswork.virginia.edu/

The Straight Dope http://www.straightdope.com



Electrical Engineering
K. A. Connor

Questions?Questions?
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Contact InformationContact Information

• connor@rpi.edu
• http://www.rpi.edu/~connor

All of the link information is also available on my webpage.


