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Electrical Engineering, 2000 Physics Nobel 
Laureate (general solid-state and device 
physics, heterostructures, molecular beam 
epitaxy, compound semiconductor materials 
and devices, superconductivity) *1
Stephen I. Long, Ph.D., Cornell University, 
Professor Emeritus, (semiconductor devices 
and integrated circuits for high speed digital 
and RF analog applications)
Malgorzata Marek-Sadowska, Ph.D., 
Technical University of Warsaw, Poland, 
Distinguished Professor (design automation, 
computer-aided design, integrated circuit 
layout, logic synthesis)
George L. Matthaei, Ph.D., Stanford 
University, Professor Emeritus (circuit design 
techniques for passive and active microwave, 
millimeter-wave and optical integrated 
circuits, circuit problems of high-speed digital 
integrated circuits)
P. Michael Melliar-Smith, Ph.D., University of 
Cambridge, Professor (fault tolerance, formal 
specification and verification, distributed 
systems, communication networks and 
protocols, asynchronous systems)
James L. Merz, Ph.D., Harvard University, 
Professor Emeritus (optical properties of 
semiconductors, including guided-wave and 
integrated optical devices, semiconductor 
lasers, optoelectronic devices, native defects 
in semiconductors, low-dimensional quantum 
structures) *1
Sanjit K. Mitra, Ph.D., UC Berkeley, 
Professor Emeritus, (digital signal and image 
processing, computer-aided design and 
optimization)
Louise E. Moser, Ph.D., University of 
Wisconsin, Professor (distributed systems, 
computer networks, software engineering, 
fault-tolerance, formal specification and 
verification, performance evaluation)
Venkatesh Narayanamurti, Ph.D., 
Cornell University, Professor Emeritus 
(transport, semiconductor heterostructures, 
nanostructures, scanning tunneling 
microscopy and ballistic electron emission 
microscopy, phonon physics)
Pierre M. Petroff, Ph.D., UC Berkeley, 
Professor (self assembling nanostructures 
in semiconductors and ferromagnetic 
materials, spectroscopy of nanostructures, 
nanostructure devices, semiconductor device 
reliability) *1
Lawrence Rabiner, Ph.D., Massachusetts 
Institute of Technology, Distinguished 
Professor (digital signal processing: 
intelligent human-machine interaction, digital 
signal processing, speech processing and 
recognition; telecommunications)
Ian B. Rhodes, Ph.D., Stanford University, 
Professor Emeritus (mathematical system 
theory and its applications with emphasis 
on stochastic control, communication, and 
optimization problems, especially those 
involving decentralized information structures 
or parallel computational structures)
John J. Shynk, Ph.D., Stanford University, 
Professor (adaptive filtering, array processing, 
wireless communications, blind equalization, 
neural networks) 
John G. Skalnik, D. Eng., Yale University, 
Professor Emeritus (solar cells, general 
device technology, effects of non-ideal 
structures)

Pochi Yeh, Ph.D., California Institute of 
Technology, Professor (phase conjugation, 
nonlinear optics, dynamic holography, optical 
computing, optical interconnection, neural 
networks, and image processing)
*1 Joint appointment with Materials
*2 Joint appointment with Computer Science 

Affiliated Faculty
Bassam Bamieh, Ph.D. (Mechanical 
Engineering)
Elizabeth Belding, Ph.D. (Computer 
Science)
Francesco Bullo, Ph.D. (Mechanical 
Engineering)
Chandra Krintz, Ph.D. (Computer Science)
Eric McFarland, Ph.D., (Chemical 
Engineering)
Kunal Mukherjee, Ph.D. (Materials
Shuji Nakamura, Ph.D. (Materials)
Tim Sherwood, Ph.D. (Computer Science)
Matthew Turk, Ph.D. (Computer Science)
William Wang, Ph.D. (Computer Science)

Electrical and Computer Engineering is 
a broad field encompassing many diverse 
areas such as computers and digital sys-
tems, control, communications, computer 
engineering, electronics, signal processing, 
electromagnetics, electro-optics, physics 
and fabrication of electronic and photonic 
devices. As in most areas of engineering, 
knowledge of mathematics and the natural 
sciences is combined with engineering 
fundamentals and applied to the theory, 
design, analysis, and implementation of de-
vices and systems for the benefit of society.

The Department of Electrical and Com-
puter Engineering offers programs leading 
to the degrees of bachelor of science in 
electrical engineering or bachelor of sci-
ence in computer engineering. (Please 
see the “Computer Engineering” section 
for further information.) The undergradu-
ate curriculum in electrical engineering is 
designed to provide students with a solid 
background in mathematics, physical sci-
ences, and traditional electrical engineering 
topics as presented above. A wide range 
of program options, including computer 
engineering; microwaves; communica-
tions, control, and signal processing; and 
semiconductor devices and applications, 
is offered. The department’s Electrical 
Engineering undergraduate program is 
accredited by the Engineering Accredita-
tion Commission of ABET, http://www.abet.
org.  It is one of the degrees recognized 
in all fifty states as leading to eligibility for 
registration as a professional engineer.

The undergraduate major in Electrical 
Engineering prepares students for a wide 
range of positions in business, government, 
and private industrial research, develop-
ment, and manufacturing organizations. 

Students who complete a major in electri-
cal engineering may be eligible to pursue 
a California teaching credential. Interested 
students should consult the credential advi-
sor in the Graduate School of Education.

Under the direction of the Associate 
Dean for Undergraduate Studies, academic 

advising services are jointly provided by 
advisors in the College of Engineering, as 
well as advisors in the department. Stu-
dents who plan to change to a major in the 
department should consult the ECE student 
office. Departmental faculty advisors are 
assigned to students to assist them in 
choosing senior elective courses.

Counseling is provided to graduate stu-
dents through the ECE graduate advisor. 
Individual faculty members are also avail-
able for help in academic planning.
Mission Statement
The Department of Electrical and Computer 
Engineering seeks to provide a compre-
hensive, rigorous and accredited educa-
tional program for the graduates of Cali-
fornia’s high schools and for postgraduate 
students, both domestic and international. 
The department has a dual mission:  
• Education:  We will develop and pro-

duce excellent electrical and computer 
engineers who will support the high-tech 
economy of California and the nation. This 
mission requires that we offer a balanced 
and timely education that includes not 
only strength in the fundamental princi-
ples but also experience with the practical 
skills that are needed to contribute to the 
complex technological infrastructure of 
our society. This approach will enable 
each of our graduates to continue learn-
ing throughout an extended career.

• Research:  We will develop relevant 
and innovative science and technology 
through our research that addresses the 
needs of industry, government and the 
scientific community. This technology can 
be transferred through our graduates, 
through industrial affiliations, and through 
publications and presentations.

We provide a faculty that is committed to 
education and research, is accessible to 
students, and is highly qualified in their 
areas of expertise.
Educational Objectives
The educational objectives of the Electri-
cal Engineering Program identify what we 
hope that our graduates will accomplish 
within a few years after graduation.
1.  We expect our graduates to make 

positive contributions to society in fields 
including, but not limited to, engineering.

2.  We expect our graduates to have 
acquired the ability to be flexible and 
adaptable, showing that their educa-
tional background has given them the 
foundation needed to remain effective, 
take on new responsibilities and as-
sume leadership roles.

3.  We expect some of our graduates to 
pursue their formal education further, 
including graduate study for master’s 
and doctoral degrees.

Program Outcomes  
The EE program expects our students 
upon graduation to have:
1.  Acquired strong basic knowledge and 

skills in those fundamental areas of 
mathematics, science, and electrical 
engineering that are required to support 
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specialized professional training at the 
advanced level and to provide neces-
sary breadth to the student’s overall 
program of studies. This provides the 
basis for lifelong learning.

2.  Experienced in-depth training in state-
of-the-art specialty areas in electrical 
engineering.  This is implemented 
through our senior electives.  Students 
are required to take two sequences of 
at least two courses each at the senior 
level.

3.  Benefited from imaginative and 
highly supportive laboratory experiences 
where appropriate throughout the pro-
gram. The laboratory experience will be 
closely integrated with coursework and 
will make use of up-to-date instrumenta-
tion and computing facilities.  Students 
should experience both hardware-
oriented and simulation-oriented 

 exercises.
4.  Experienced design-oriented challenges 

that exercise and integrate skills and 
knowledge acquired in several courses.  
These may include design of compo-
nents or subsystems with performance 
specifications. Graduates should be 
able to demonstrate an ability to design 
and conduct experiments as well as 
analyze the results.

5.  Learned to function well in teams. Also, 
students must develop communication 
skills, written and oral, both through 
team and classroom experiences. Skills 
including written reports, webpage 
preparation, and public presentations 
are required.

6.  Completed a well-rounded and bal-
anced education through required 
studies in selected areas of fine arts, 
humanities, and social sciences. This 
provides for the ability to understand 
the impact of engineering solutions in a 
global and societal context.  A course in 
engineering ethics is also required of all 
undergraduates.

Undergraduate Program
Bachelor of Science—Electrical 
Engineering
A minimum of 189 units is required for 
graduation. A complete list of requirements 
for the major can be found on page 52.
Schedules should be planned to meet both 
General Education and major require-
ments.

The department academic advisor 
can suggest a recommended study plan 
for electrical engineering freshmen and 
sophomores. Each student is assigned a 
departmental faculty advisor who must be 
consulted in planning the junior and senior 
year programs.

The required 32 units (8 courses) of 
departmental electives are taken primarily 
in the senior year, and they permit students 
to develop depth in specialty areas of their 
choice. The 32 units of departmental elec-
tives must include at least 2 sequences, 
one of which must be an approved EE 
Senior Capstone Design/Project course 
sequence. A student’s elective course pro-

gram must be approved by a departmental 
faculty advisor. The advisor will check 
the program to ensure satisfaction of the 
departmental requirements. A wide variety 
of elective programs will be considered 
acceptable. 

Three matters should be noted: (1) 
students who fail to attain a grade-point 
average of at least 2.0 in the major may 
be denied the privilege of continuing in 
the major, (2) a large majority of electrical 
and computer engineering courses have 
prerequisites which must be completed 
successfully. Successful completion of pre-
requisite courses means receiving a grade 
of C- or better in prerequisite courses 
except for Mathematics 3A-B, Mathematics 
4A-B and Mathematics 6A and 6B which 
require a grade of C or better to apply 
these courses as prerequisites, (3) courses 
required for the pre-major or major, inside 
or outside of the Department of Electri-
cal Engineering, cannot be taken for the 
passed/not passed grading option. They 
must be taken for letter grades.
Bachelor of Science—Computer 
Engineering
This major is offered jointly by the Depart-
ment of Computer Science and the Depart-
ment of Electrical and Computer Engineer-
ing. For information about this major, see 
page 25. 

Electrical & Computer 
Engineering Courses
Many of the ECE courses are restricted to 
ECE majors only. Instructor and quarter 
offered are subject to change.

LOWER DIVISION
1A. Computer Engineering Seminar
(1) STAFF
Prerequisite: Open to computer engineering majors 
only.  Seminar: 1 hour

Introductory seminar to expose students to a 
broad range of topics in Computer Engineering.
1B. Ten Puzzling Problems in Computer 
Engineering
(1) PARHAMI
Prerequisite: Open to pre-computer engineering and 
computer engineering majors only.
Not open for credit for those who have taken ECE 1

Gaining familiarity with, and motivation to study, 
the field of computer engineering, through puzzle-
like problems that represent a range of challenges 
facing computer engineers in their daily problem-
solving efforts and at the frontiers of research.
2A. Circuits, Devices, and Systems
(5) YORK
Prerequisites: Mathematics 3A-B, and Mathematics 
3C or 4A with a minimum grade of C; and, 
Mathematics 5A or 4B with a minimum grade of 
C (may be taken concurrently); Physics 3 or 23 
(may be taken concurrently); open to electrical 
engineering, computer engineering, and pre-
computer engineering majors only. Lecture, 3 hours; 
laboratory, 4 hours.

Introduction to basic circuit analysis. KCL, KVL, 
nodal analysis, superposition, independent and 
dependent sources; diodes and I-V characteristics; 
basic op-amp circuits; first-order transient analysis; 
AC analysis and phasors. Introduction to the use of 
test instruments.
2B. Circuits, Devices, and Systems
(5) YORK

Prerequisites: ECE 2A with a grade of C- or 
better;  open to electrical engineering, computer 
engineering, and pre-computer engineering majors 
only. Lecture, 3 hours; laboratory, 4 hours.

Second order circuits. Laplace transform 
and solution of steady state and transient circuit 
problems in the s-domain; Bode plots; Fourier series 
and transforms; filters. Transistor as a switch; load 
lines; simple logic gates; latches and flip-flops.
2C. Circuits, Devices, and Systems
(5) YORK
Prerequisites: ECE 2B with a grade of C- or better 
(may be taken concurrently); open to electrical 
engineering, computer engineering, and pre-
computer engineering majors only. Lecture, 3 hours; 
laboratory, 4 hours.

Two-port network parameters; small-signal 
models of nonlinear devices; transistor amplifier 
circuits; frequency response of amplifiers; non-ideal 
op-amps; modulation, bandwidth, signals; Fourier 
analysis.
3. Introduction to Electrical Engineering
(4) STAFF
Prerequisites: Open to EE majors only. Lecture, 3 
hours; laboratory, 2 hours

Introduction to fundamental design problems 
in Electrical Engineering through programmin in 
Python. Includes basics of software engineering, 
algorithm design, data structures, with design 
problems derived from signals systems. Specific 
areas will include 1-D and 2-D signal processing, 
basic transforms and applications. 
4. Design Project for Freshmen  
(4) STAFF
Prerequisites: Mathematics 3A-B and Mathematics 
3C or 4A and Physics 1 with minimum grades of C; 
Engineering 3 with a minimum grade of C-. Lecture, 
3 hours; laboratory, 3 hours.

This first course on design gives an intuitive 
introduction to engineering design. Learn how to 
take an idea of a system and convert it to a working 
model. Use hardware and software for building a 
system.
5. Introduction to Electrical & Computer 
Engineering
 (4) STAFF 
Prerequisite: Open only to Electrical Engineering and 
Computer Engineering majors.  Lecture: 2 hours; 
Laboratory: 3 hours

     Aims at exposing freshmen students to the 
different sub-fields within Electric and Computer 
Engineering. Composed of lectures by different 
faculty members and a weekly laboratory based 
on projects that are executed using the Arduino 
environment. 
10A. Foundations of Analog and Digital 
Circuits & Systems
 (3) STAFF 
Prerequisite: Mathematics 2A-B or 3A-B or 
Mathematics 3AH-3BH, and Mathematics 3C or 4A 
or 4AI with a minimum grade of C; and, Math 4B 
or 4BI or 5A with a minimum grade of C (may be 
taken concurrently); Physics 3 or 23 (may be taken 
concurrently); open only to electrical engineering 
and computer engineering majors. Lecture: 3 hours
     Not open for credit for those who have received a 
C- or higher in ECE 2A. 
     The objective of the course is to establish the 
foundations of analog and digital circuits. The course 
will introduce the student to the power of abstraction, 
resistive networks, network analysis, nonlinear 
analysis and the digital abstraction. (F)
10AL. Foundations of Analog and Digital 
Circuits and Systems Lab
 (2) STAFF 
Prerequisite: ECE 10A (may be taken concurrently) 
with a C- or better grade.  Laboratory: 4 hours
     Not open for credit for those who have received a 
C- or higher in ECE 2A. 
     The goal of 10AL is to provide the student with 
a hands-on application of the concepts discussed 
in ECE 10A. The lab will introduce the use of 
microcontrollers as a data acquisition system, 
network analysis, resistors, nonlinear analysis and 
digital abstraction.


